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1 INTRODUCTION

1.1 Overview

Woodside Energy (Australia) Pty Ltd (Woodside), as titleholder under the Offshore Petroleum and
Greenhouse Gas Storage (Environment) Regulations 2023 (Cth) (referred to as the Environment
Regulations), and as a participant in the Joint Venture detailed in Section 1.6, submits this Environment Plan
as operator of the Pyrenees Facility. The Pyrenees Facility is located in production licences WA-42-L and
WA-43-L and commenced operation in 2010. Crude oil is produced from the Ravensworth, Crosby, Stickle,
Tanglehead, Wild Bull and Moondyne reservoirs (collectively referred to as ‘the Pyrenees reservoirs’) via a
single stand-alone floating production, storage and offloading vessel (the Pyrenees Venture FPSO).

The operation of the Pyrenees Facility includes the following activities:
e routine production of crude oil and gas

e routine and non-routine operations of the Pyrenees Venture FPSO and associated subsea
infrastructure

« routine injection and production of gas to the Macedon-6 injection well
e produced water (PW) overboarding and reinjection into water injection wells
» the use of support vessels and helicopter operations.

¢ routine and non-routine inspection, monitoring, maintenance and repair (IMMR) of the Pyrenees
Venture FPSO and associated subsea infrastructure.

¢ routine offloading of crude oil to cargo tankers
¢ disconnection, reconnection and sail-away of the FPSO.

These activities will hereafter be referred to as the Petroleum Activity and form the scope of this Environment
Plan (EP). A more detailed description of the activities is provided in Section 3.

This EP has been prepared in accordance with 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
that:

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)).

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

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

The scope of this EP covers the activities that define the Petroleum Activity, as described in Section 3, for a
period of up to five years. The Operational Area, as defined in Section 3.3.1, defines the spatial boundary of
the Petroleum Activity.

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

14 Environment Plan summary
The EP summary in Table 1-1 is based on the material provided in this EP, as required by Regulation 35(4).

Table 1-1: Environment Plan (EP) summary

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

The location of the activity Section 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 Section 7

titteholder’'s environmental performance

Response arrangements in the oil pollution emergency Section 7

plan (OPEP)

Consultation already undertaken and plans for ongoing Section 5

consultation

Details of the titieholder's nominated liaison person for the Section 1.7.2
activity

1.5 Structure of the Environment Plan

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

Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 34(a): Regulation 21: The principle of ‘nature Section 2
Is appropriate for the nature and | Environmental Assessment and scale’ applies Section 3
scale of the activity Regulation 22: throughout the EP Section 4
Implementation strategy for the Section 5
environment plan Section 6
Regulation 24: Section 7
Other information in the environment
plan
Regulation 34(b): Regulations 21(1) to 21(7): Set the context (activity Section 1
Demonstrates that the 21(1) Description of the activity and existing Section 2
environmental impacts and risks | 21(2)(3) Description of the environment) Section 3
of the activity will be reduced to | gnvironment Define ‘acceptable’ (the Section 4
as low as reasonably practicable 21(4) Requi ¢ requirements, the ec !on
. - (4) Requirements corporate policy, relevant | Section 5
Regulation 34(c): 21(5)(6) Evaluation of environmental | persons) Section 6
Demonstrates that the _ impacts and risks Detail the impacts and Section 7
en/r']ronnl?r.‘ttm |.r|r|1%acts% and risks | 21(7) Environmental performance risks
of the activity will be of an
acceptable Igvel outcomes and standards Evaluate the nature and
Regulations 24(a) to 24(c): scale
A statement of the titleholder’s Detail the control
corporate environmental policy measures — ALARP and
A report on all consultations between | acceptable
the titleholder and any relevant
person
Regulation 34(d): Regulation 21(7): EPOs Section 6
Provides for appropriate Environmental performance outcomes | EPSs
environmental performance and standards MC
outcomes, environmental
performance standards and
measurement criteria
Regulation 34(e): Regulation 22: Implementation strategy, | Section 7

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

Implementation strategy for the
environment plan

including:
e systems, practices
and procedures

e performance
monitoring

e OPEP and
operational and
scientific monitoring

e ongoing consultation
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regulations

nominated liaison person
Regulation 24(c):

Details of all reportable incidents in
relation to the proposed activity

and the regulations

Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 34(f): Regulation 21 (1) to 21(3): No activity, or part of the | Section 3
Does not involve the activity or | 21(1) Description of the activity activity, undertaken in Section 4
part of the activity, other than 21(2) Description of the environment \a;\r;y I%a;:lt ofta declaredrt Section 6
arrangements for environmental 21(3) Without limitina [Requlati orld Heritage property
monitoring or for responding to (3) Withou imiting [Regulation
an emer ; 21(2)(b)], particular relevant values
gency, being d itiviti includ P
undertaken in any part of a fhn fsins[ ivi _|es may include any o
declared World Heritage e following:
property within the meaning of a) the world heritage values of a
the EPBC Act declared World Heritage property
within the meaning of the EPBC
Act
b) the national heritage values of a
National Heritage place within the
meaning of that Act
c) the ecological character of a
declared Ramsar wetland within
the meaning of that Act
d) the presence of a listed
threatened species or listed
threatened ecological community
within the meaning of that Act
e) the presence of a listed migratory
species within the meaning of that
Act
f) any values and sensitivities that
exist in, or in relation to, part or all
of:
i. a Commonwealth marine area
within the meaning of that Act,
or
ii. Commonwealth land within the
meaning of that Act.
Regulation 34(g): Regulation 25: Consultation in Section 5
(i) the titieholder has carried out | Consultation with relevant authorities, | Preparation of the EP
the consultations required by | persons and organisations, etc.
Division 2.2A Regulation 24(b):
(ii) the measures (if any) that A report on all consultations between
the titleholder has adopted, | the titieholder and any relevant
or proposes to adopt, person
because of the consultations
are appropriate
Regulation 34(h): Regulation 23: All contents of the EP Section 1.6
Complies with the Act and the Details of the titieholder and must comply with the Act | gection 7
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1.6 Description of the titleholder

Woodside is the titleholder for this Petroleum Activity, operating on behalf of the Pyrenees Joint Venture (the
Joint Venture).

For the Crosby, Stickle, Tanglehead, Wild Bull and Moondyne reservoirs located within production licence
WA-42-L, the Joint Venture comprises of:

e Woodside Energy (Australia) Pty Ltd
e Santos WA PVG Pty Ltd.

For the Ravensworth reservoir split between production licence WA-42-L and the adjacent WA-43-L, the
Joint Venture comprises of:

e Woodside Energy (Australia) Pty Ltd
e Santos WA PVG Pty Ltd
¢ INPEX Alpha Ltd.

1.7 Details of titleholder and nominated liaison person

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

1.71 Titleholder

Woodside Energy (Australia) Pty Ltd

11 Mount Street

Perth, Western Australia

T: 1800 442 977

Australian company number: 39 006 923 879
1.7.2 Nominated liaison person
Nicolas Wirtz

Corporate Affairs Manager

11 Mount Street

Perth, Western Australia (WA)

T: 1800 442 977

E: feedback@woodside.com
1.7.3 Arrangements for notifying change

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

1.8 Woodside/BHP Petroleum merger

BHP Group Ltd’s petroleum assets (BHP Petroleum) and Woodside announced their intention to merge in
2021, which became effective on 1 June 2022. BHP Petroleum policies, standards, processes and
procedures were included in the merger agreement and remain valid. Harmonisation of processes between
BHP Petroleum and Woodside commenced upon the completion of the merger and will be conducted in a
staged manner. The BHP Petroleum HSE Management system (herein referred to as the Woodside
(Petroleum Deepwater (PetDW)) HSE Management System) will continue to be used by the Pyrenees
Facility until potential changes have been assessed.

The titleholder name change from BHP Petroleum (Australia) Pty Ltd to Woodside Energy (Australia) Pty Ltd
was made on 11 July 2022.
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1.9 Woodside (PetDW) Management System
All Woodside controlled activities associated with the Petroleum Activity will be conducted in line with:
e Woodside ‘Our Values’
o Woodside Environment and Biodiversity Policy
o Woodside (PetDW) Management System
o Woodside (PetDW) Health, Safety and Environment (HSE) Standard.

The Pyrenees Facility is required to maintain up-to-date practices that adhere to the requirements contained
in the Woodside (PetDW) HSE Management System and Standard. Activity-specific environmental
management measures specific to the Petroleum Activity are implemented through this EP.

1.9.1 Environment 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.

1.10 Description of relevant requirements

In accordance with Regulation 21(4) of the Environment Regulations, a description of requirements,
including legislative requirements, that apply to the activity and are relevant to the management of risks and
impacts of the Petroleum Activity are detailed in Appendix B. This EP will not be assessed under the
Environmental Protection Act 1986 (WA) as the activity does not occur on State land or within State waters.

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

The Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth) (OPGGS Act) regulates exploration
and production activities beyond three nautical miles (NM) of the mainland (and islands) to the outer extent
of the Australian Exclusive Economic Zone at 200 NM.

This EP provides relevant information in relation to section 572 of the OPGGS Act, as detailed in Table 1-3.

Table 1-3: Relevant requirements of the Offshore Petroleum and Greenhouse Gas Storage Act

Section Relevant requirement Relevant section
number of the EP

Section 572 — Maintenance and removal of property et. by titleholder

2 A titleholder must maintain in good condition and repair all structures that are, Section 3.19
and all equipment and other property that is:

(a) in the title area, and

(b) used in connection with the operations authorised by the permit, lease,
licence or authority.

3 A titleholder must remove from the title area all structures that are, and all Section 7.7

equipment and other property that is, neither used nor to be used in connection

with the operations:

(a) in the title area, and

(b) used in connection with the operations authorised by the permit, lease,
licence or authority.

7 This section has effect subject to: Section 7.7
(a) any other provision of this Act, and
(b) the regulations, and

(c) a direction given by NOPSEMA or the responsible Commonwealth Minister
under:

(i) Chapter 3, or
(i) this Chapter, and
(d) any other law.
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Under the OPGGS Act, the Environment Regulations apply to petroleum activities in Commonwealth Waters
and are administered by NOPSEMA. The objective of the Environment Regulations is to ensure petroleum
activities are performed in a manner:

e consistent with the principles of ecological sustainable development
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.

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

One of the objective of the EPBC Act is 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 Act as
‘matters of national environmental significance’ (MNES). The EPBC Act sets a regime which aims to ensure
actions taken on (or impacting upon) Commonwealth land or waters are consistent with the principles of
ecological sustainable development. When a person proposes to take an action that they believe may need
approval under the EPBC Act, they must refer the proposal to the Commonwealth Minister for the
Environment and Water.

The Pyrenees Petroleum Field was referred for assessment under the EPBC Act in 2005 (EPBC 2005/2034)
and was determined to be a Controlled Action as defined in Part 3 of the EPBC Act. The level of assessment
was set at an Environmental Impact Statement, and the action was subsequently approved with conditions
on 26 April 2006. Consolidated Approval Notice — Pyrenees Oil Field (EPBC 2005/2034) dated 8 September
2015 was issued to consolidate the approval conditions, and the approval conditions were subject to
variation on the date of the notice. A key element to the variation relates to conditions requiring a plan for
managing the impacts of the action. The previous conditions required the Minister’'s approval of such plans.
The variation now automatically deems the plan to have been approved by the Minister if the measures are:

e included in an environment plan related to the action that was submitted to NOPSEMA after 27
February 2014

e in force under the Environment Regulations.

Conditions relating to the EPBC Act approval that are considered relevant to the scope of this EP are
provided in Table 1-4.

Table 1-4: Conditions from Pyrenees Petroleum Field development (EPBC 2005/2034) relevant to the
Petroleum Activity

Section Relevant requirement Relevant section of
number the EP
1(c) The person taking the actions must submit, for the Minister’'s approval, a

plan (or plans) for managing the offshore impacts of the action. The plan
(or plans) must include measures for operations

e trading tanker vetting procedures Section 7.11.4.4

e produced formation water and naturally occurring radioactivity materials | Seéctions 3.20.3,6.7.6

monitoring and management and 6.8.9
e interaction procedures for supply vessels and aircraft that are Section 6.7.4
consistent with Part 8 of the Environment Protection and Biodiversity
Conservation Regulations 2000
Section 6.7.4

e monitoring of noise effects of operations on cetaceans, and )
Section 7.14.3.2

e cetacean and whale shark sightings reporting.

Individual offshore activities may not commence until the plan (or plans) for
that specific activity has been approved. The approved plan (or plans)
must be implemented.
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Section Relevant requirement Relevant section of
number the EP
2. The person taking the action must submit for the Minister’s approval an oil Appendix H
spill contingency plan to mitigate the environmental effects of any Appendix |
hydrocarbon spllls.. The oil spill contlhgency plan must include: Section 7.16.2
o the types of dispersants, protective booms, clean up gear, and related
equipment to be used in the event of an oil spill and their storage
arrangements

e ademonstrated capacity to deploy oil spill response equipment within
12 hours

e training of staff in oil spill response measures

e identification of sensitive areas, in particular, Ningaloo Marine Park,
and specific response measures for these areas

o the reporting of oil spill incidents.

3. The person taking the action must submit a decommissioning plan for Decommissioning is
approval by the Minister that considers the removal of all structures and beyond the scope of the
components above the sea floor, including floating production, storage and | EP
offtake vessels, subsea wells, flowlines, and any other associated
infrastructure. Decommissioning may not commence until the plan is
approved. The approved plan must be implemented.

10. A plan required by condition 1, 2, 3 or 6 is automatically deemed to have The implementation of
been submitted to, and approved by, the Minister if the measures (as this EP is considered to
specified in the relevant condition) are included in an environment plan (or | meet this condition
environment plans) relating to the taking of the action that:

e was submitted to NOPSEMA after 27 February 2014, and
e either

- is in force under the OPGGS Environment Regulations, or

- has ended in accordance with Regulation 25A of the OPGGS

Environment Regulations.
10A. Where a plan required by condition 1, 2 or 6 has been approved by the The implementation of
Minister and the measures (as specified in the relevant condition) are this EP is considered to
included in an environment plan (or environment plans) that: meet this condition and
«  was submitted to NOPSEMA after 27 February 2014, and supersedes previously
. approved plans

e either:

i. isin force under the OPGGS Environment Regulations; or

ii. has ended in accordance with Regulation 25A of the OPGGS

Environment Regulations
the plan approved by the Minister no longer needs to be implemented.
10B. Where an environment plan, which includes measures specified in the The implementation of
conditions referred to in conditions 10 and 10A above, is in force under the | this EP is considered to
OPGGS Environment Regulations that relates to the taking of the action, meet this condition
the person taking the action must comply with those measures as specified
in that environment plan.
1.10.21 Recovery plans and threat abatement plans

Under section 139(1)(b) of the EPBC Act, the Minister for the Environment and Water 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 EPBC 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 relation to offshore petroleum activities in Commonwealth waters, these requirements are implemented by
NOPSEMA via the commitments in the EP. Relevant recovery plans or threat abatement plans relevant to
the scope of this EP have been identified as described and assessed in Section 6.9.

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: PYHSE-E-001 Revision: 23 Page 23 of 530

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



Pyrenees Facility Operations Environment Plan

1.10.2.2

Australian Marine Parks

Under the EPBC Act, Australian Marine Parks (AMPs), formally known as Commonwealth Marine Reserves,
are recognised for conserving marine habitats and the species that live and rely on these habitats. The
Director of National Parks (DNP) is responsible for managing AMPs (supported by Parks Australia) and is
required to publish management plans for them. Other parts of the Commonwealth Government must not
perform functions or exercise powers in relation to these parks that are inconsistent with management plans
(section 362 of the EPBC Act). Relevant AMPs are listed in Section 4.8 and described in Appendix J. The
North-west Marine Parks Network Management Plan describes the requirements for management.

1.10.2.3

World Heritage properties

Australian World Heritage management principles are prescribed in Schedule 5 of the EPBC Regulations
2000. Management principles that are considered relevant to the scope of this EP are provided in Table 1-5.

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

Number

Principle

Relevant section of the EP

Environmental impact assessment and approval

3.01 This principle applies to the assessment of an action that
is likely to have a significant impact on the World Heritage
values of a property (whether the action is to occur inside the
property or not).

3.02 Before the action is taken, the likely impact of the action
on the World Heritage values of the property should be
assessed under a statutory environmental impact
assessment and approval process.

3.03 The assessment process should:

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

e examine how the World Heritage values of the property
might be affected, and

e provide for adequate opportunity for public consultation.

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.

3.05 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.

3.01 and 3.02: Assessment of
significant impact on World Heritage
values is included in Section 6.
Principles are met by the submitted
EP.

3.03 (a) and (b): World Heritage
values are identified in Section 4 and
considered in the assessment of
impacts and risks for the Petroleum
Activity assessed in Section 6.

3.03 (c): 3.03 (c): Relevant
stakeholder consultation and
feedback received in relation to
impacts and risks to the Shark Bay
World Heritage property, Ningaloo
Coast World Heritage property, and
Murujuga Cultural Landscape World
Heritage property are outlined in
Section 4 and Appendix F.

3.04, 3.05 and 3.06: Principles are
considered to be met by the
acceptance of this EP.

For consideration of the protection,
conservation, presentation or
transmission to future generations of
the World Heritage values of the
property, refer to Section 6.

Note that Section 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 taken by Woodside to prepare this EP. This process describes the activity,
the existing environment, followed by the environmental risk management methodology used to identify,
analyse and evaluate risks to meet ALARP levels and acceptability requirements, and develop EPOs and
EPSs. This section also describes Woodside’s risk management methodologies as applied to
implementation strategies for the activity. The process described is repeated in full with each five-year
revision of the EP, having regard for changes to operational requirements as well as ensuring the
environmental management practice applied is contemporary and good industry practice.

Regulation 21(5) of the Environment Regulations requires the EP to include details of the environmental
impacts and risks of the Petroleum Activity, and an evaluation of all the environmental impacts and risks,
appropriate to the nature and scale of each impact or risk. The objective of the risk assessment process
described in this section is to identify risks and associated impacts of an activity, so they can be assessed,
and appropriate control measures applied to eliminate, control or mitigate the impact/risk to ALARP, and to
determine if the impact or risk level is acceptable.

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

¢ Planned activities have the inherent potential to cause environmental impacts.

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

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

2.2 Environmental risk management methodology
221 Woodside (PetDW) risk management process

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

The environmental risk management methodology used in this EP is based on Woodside’s PetDW Risk
Management Procedure. This procedure aligns to industry standards, such as International Organization for
Standardization (ISO) 31000.

The risk management methodology provides a framework to demonstrate that risks and impacts are
continually identified, reduced to ALARP and assessed to be at an acceptable level, as required by the
Environment Regulations. A description of each step and how it is applied to the scopes of this activity is
provided in Section 2.2 to Section 2.11.

222 Impact assessment process

To support effective environmental risk assessment, the impact assessment process illustrated in Figure 2-1
is used. This provides the steps undertaken to meet the required environment, health and social standards
by ensuring impact assessments are undertaken appropriate to the nature and scale of the activity, the
regulatory context, the receiving environment, interests, concerns and rights of relevant persons, and the
applicable framework of standards and practices.
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Figure 2-1: Impact assessment process

2.3 Environment Plan development process

The EP development process is illustrated in Figure 2-2. Each element of this process is discussed further in
Section 2.4 to Section 2.10.
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Establish Context
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Figure 2-2: EP development process
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24 Establish the context
241 Define the activity

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

The activity is then described in relation to:
o the location
e what is to be undertaken

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

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

The activity is described in Section 3 and is referred to as the Petroleum Activity.
24.2 Define the existing environment

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

A description of values and sensitivities relevant to Woodside’s North West Shelf Operations is contained
within the Master Existing Environment document. The Master Existing Environment is provided in

Appendix J and is revised in accordance with Woodside’s management of knowledge process as information
contained within is superseded or new information arises (Section 7.11.2).

The Master Existing Environment (Section 4) is structured into subsections defining the physical, biological,
socio-economic and cultural attributes as relevant to the activity, in accordance with the definition of
‘environment’ in Regulation 5 of the Environment Regulations. These subsections make particular reference
to:

o the environmental, and social and cultural consequences as defined by Woodside (refer to
Table 2-3), which address key physical and biological attributes, as well as social and cultural values
of the existing environment — these consequence definitions are applied to the impact and risk
analysis (refer Section 2.6) and rated for planned and unplanned activities; additional detail is
provided for unplanned hydrocarbon spill risk evaluation

o EPBC Act MNES, including listed threatened species and ecological communities and listed
migratory species — defining the spatial extent of the existing environment is guided by the nature
and scale of the Petroleum Activity (and associated sources of environmental risk); this considers
the Operational Area and wider environment that may be affected (EMBA), as determined by the
hydrocarbon spill risk assessments presented in Section 6.8; MNES, as defined under the EPBC
Act, are addressed through Woodside’s PetDW impact and risk assessment (Section 6)

e relevant values and sensitivities, which may include world or national heritage listed areas, listed
threatened species or ecological communities, listed migratory species, or sensitive values.

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

' An environmental aspect is an element of the activity that can interact with the environment.
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Table 2-1: Example of the environment values potentially impacted that are assessed within the EP

Environmental value potentially impacted
Regulations 21(2)(3)
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243 Relevant requirements

The relevant requirements in the context of legislation, other environmental approval requirements,
conditions and standards that apply to the Petroleum Activity are identified and reviewed and are presented
in Appendix B.

The Woodside Environment and Biodiversity Policy is presented in Appendix A.

2.5 Impact and risk identification

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

The environmental impact and risk assessment presented in this EP has been informed by recent and
historic hazard and environmental risk identification studies (e.g. HAZID/ENVID) and consequence modelling
studies for high consequence, low probability environmental risks. These studies have been reviewed and
revalidated, as required, with the five-year revision of this EP. Woodside also considers environmental
performance and compliance information gathered during the implementation phase of the in-force EP.
Further, ongoing feedback from NOPSEMA to Woodside across its portfolio of environment plans has been
considered and integrated, where relevant.

Impacts, risks and potential consequences were identified based on planned and potential interaction with
the activity (based on the description in Section 3), the existing environment (Section 4) and the outcomes of
Woodside’s consultation process (Section 5). The environmental outputs of applicable risk and impact
workshops and associated studies are referred to as ENVID in this EP.

An environmental impacts and risks identification and assessment workshop was undertaken by
multidisciplinary teams comprising relevant operational 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 workshop, 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.

Impacts and risks were evaluated and tabulated for each planned activity and unplanned events
respectively. Environmental impacts and risks were recorded in an environmental impacts and risk register.
The output of the workshop is used to present the risk assessment and form the basis of EPOs, EPSs, and
MC. This information is presented in Section 6, following the format presented in Table 2-2.
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Table 2-2: Example of layout of identification of risks and impacts in relation to risk sources

Impacts and risks evaluation summary
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2.6 Impact and risk analysis

Risk analysis further develops the understanding of a risk by defining the impacts and assessing appropriate
controls, as well as considering previous risk assessments for similar activities, relevant studies, past
performance, relevant persons feedback, and the existing environment.

These key steps were undertaken for each identified risk during the risk assessment:
o |dentify the decision type in accordance with the decision support framework.
o |dentify appropriate control measures (preventive and mitigation) aligned with the decision type.

e Assess the risk rating.
2.6.1 Decision support framework

To support the risk assessment process and the determination of acceptability (Section 2.7.2), Woodside’s
PetDW environmental risk management process includes the use of a decision support framework based on
principles set out in the Guidance on Risk-Related Decision-Making (Oil and Gas UK, 2014) (Figure 2-3).
This concept is integrated into the environmental impacts and risks identification and assessment workshop
to determine the level of supporting evidence that may be required to draw sound conclusions regarding risk
level and whether the risk is acceptable and ALARP. Application of the decision support framework confirms:

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/assessment).

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

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

2.6.1.1 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 judgment.
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2.6.1.2 Decision Type B

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

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

o reliability analysis

e company values.

2.6.1.3 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 the adoption of the
precautionary approach. The risks may result in significant environmental impact, significant project
risk/exposure, or may elicit relevant persons’ concern. 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 consultation as part of the risk assessment process.

Risk Related Decision Making Framework
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Figure 2-3: Risk-related Decision-making Framework (Oil and Gas UK, 2014)

2.6.1.4 Decision support framework tools

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

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

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

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

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

Societal values (SV) — identifies the views, concerns, and perceptions of relevant persons and
addresses those views, concerns and perceptions.

2.6.1.4.1 Decision calibration

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

LCS/verification of predictions — Verification of compliance with applicable LCS and/or good industry
practice.

Peer review — Independent peer review of PJ, supported by RBA, where appropriate.

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

Internal consultation — Consultation undertaken within Woodside to inform the decision and verify
company values are met.

External consultation — Consultation undertaken to inform the decision and verify societal values are
considered.

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

2.6.2

Control measures (hierarchy of controls)

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

down:

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

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

prevention: design measures that reduce the likelihood of a hazardous event occurring
detection: design measures that facilitate early detection of a hazardous event

control: design measures that limit the extent/escalation potential of a hazardous event
mitigation: desigh measures that protect the environment if a hazardous event occurs

response equipment: design measures or safeguards that enable clean-up/response after a
hazardous event occurs.

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

Emergency response and contingency planning includes methods to enable recovery from the
impact of an event (e.g. protection barriers deployed near the sensitive receptor).
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2.6.3

Impact and risk classification

Environmental impacts and risks are assessed to determine the potential impact severity/consequence using

the process shown in Figure 2-4.

Impacts are classified in accordance with the consequence severity (Table 2-3). The assigned severity level
is determined after identifying the decision type and appropriate control measures.

Risks are assessed qualitatively and/or quantitatively in terms of both likelihood and consequence severity in
accordance with the Woodside PetDW Risk Matrix (see Figure 2-5).

[ (i) Characterise potential impacts ]

=

(i) Define the predicted magnitude of the
impact

(iii) Define the sensitivity of the receptor ]

I..

(iv) Assess significance of the impact with

embedded controls in place

)

v) ldentify additional mitigation measures to
reach levels considered ALARP

(VI ) Assess and assign residual significance
of the impact

Figure 2-4: Environmental risk and impact analysis

Table 2-3: Woodside Petroleum Deepwater (PetDW) Risk Matrix (environment and social and cultural)
consequence severity descriptions, severity levels and severity factors

environment, where the ecosystem

functions recover with little intervention.

recovers with little intervention.

Environment Social and cultural Severity level | Severity

factor

Severe impact to the environment and Severe impact on community lasting more 5 — Severe 1,000

where recovery of ecosystem function than 12 months or a substantiated human

takes 10 years or more. rights violation impacting six or more

people.

Serious impact to the environment and | Serious impact on community lasting six to 4 — Serious 300

where recovery of ecosystem function 12 months or a substantiated human rights

takes between three years and up to violation impacting one to five people.

10 years.

Substantial impact to the environment Substantial impact on community lasting 3 — Substantial 100

and where recovery of ecosystem two to six months.

function takes between one year and

up to three years.

Measurable but limited impact to the Measurable but limited impact on 2 — Measurable 30

environment, where recovery of community lasting less than one month.

ecosystem functions takes less than

one year.

Minor temporary impact to the Minor temporary community impact that 1 — Minor 10

The impact and risk information, including classification and evaluation information as shown in the example
(Table 2-2), are tabulated for each planned activity and unplanned event.
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2.6.31 Risk rating process

The risk rating process assigns a level of risk to each risk event, measured in terms of consequence severity
and likelihood. 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. This is also commonly
called residual risk.

The risk rating process considers the potential environmental consequences severity and, where applicable,
the social and cultural consequences severity of the risk. The risk ratings are assigned using the Woodside
PetDW Risk Matrix (refer to Figure 2-5). The risk matrix delivers a risk rating, which is a score for
prioritisation purposes.

The risk rating process is undertaken using the steps described in the subsections below.
2.6.3.1.1 Select the severity level

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

2.6.3.1.2 Select the likelihood level

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

Table 2-4: Woodside PetDW Risk Matrix likelihood level definitions

Description Frequency Likelihood factor
Highly Likely Likely to occur within a one year period 3
Likely Likely to occur within a one to five year period 1
Possible Likely to occur within a five to 20 year period 0.3
Unlikely Likely to occur within a 20 to 50 year period 0.1
Highly Unlikely Not likely to occur within a 50 year period 0.03

2.6.3.1.3  Calculate the risk rating

The risk rating is derived from the consequence severity factor and likelihood level factors above, in
accordance with the Woodside PetDW Risk Matrix shown in Figure 2-5. Risk ratings in the green zone are
considered ‘Tolerable’ and require no further treatment to reach ALARP. Risk ratings in the red zone are
considered higher-order risks, which must be considered further.

A likelihood and risk rating are only applied to environmental risks, not environmental impacts from planned
activities.

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
as an output of the ENVID studies.

Severity Level
Likelihood
Highly Likely
Likely 10
Possible H
Unlikely 1
Highly Unlikely 0.3

Figure 2-5: Woodside PetDW Risk Matrix — risk levels
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2.7 Impact and risk evaluation

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

e decision type
e principles of ecological sustainable development — as defined under the EPBC Act

e internal context — ensuring the proposed controls and risk level are consistent with Woodside
policies, procedures and standards

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

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

In accordance with Environment Regulations 34(a), 34(b), 34(c) and 13(5)(b), Woodside applies the process
described in the subsections below to demonstrate ALARP and acceptability for environmental impacts and
risks, appropriate to the nature and scale of each impact or risk.

271 Demonstration of ‘as low as reasonably practicable’ (ALARP)

The descriptions in Table 2-5 articulate how Woodside demonstrates that different risks, impacts and
decision types identified within the EP are ALARP.

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

Decision type Demonstration of ALARP

Decision Type A Demonstrating ALARP for lower-order (‘Type A’) impacts or risks.

Identified regulatory, corporate and industry good practice controls are implemented,
Woodside considers the impact or risk to be managed to ALARP and no further detailed
engineering evaluation of controls is required.

The application of feasible and readily implementable alternate, additional or improved controls
may be adopted opportunistically when demonstrated to further reduce potential environmental
impacts or risks.

Decision Type B Demonstrating ALARP for higher-order (‘Type B’) impacts or risks/

In addition to relevant regulatory, corporate and industry good practice controls being
implemented, alternate, additional or improved controls should be proposed and evaluated
according to their feasibility, reasonableness and practicability to implement to further reduce
the potential for impacts and risks associated with the activities.

Woodside applies a cost and benefit analysis when evaluating additional controls and applies
those that are both feasible and where the cost (safety, time, effort and financial) are not
grossly disproportionate to the potential reduction in environmental impact or risk afforded by
the control.

Decision Type C Demonstrating ALARP for highest-order (‘Type C’) impacts or risks

Alternate, additional, or improved controls over and above relevant regulatory, corporate and
industry good practice must be proposed and evaluated based upon a precautionary
approach.

Woodside ensures feasible controls that have the potential to reduce environmental impacts
and risks are implemented, when safe to do so and irrespective of the additional effort, time or
financial cost associated with implementing the control.
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2.7.2 Demonstration of acceptability

The descriptions in Table 2-6 articulate how Woodside demonstrates how different risks, impacts and
decision types identified within the EP are acceptable.

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

Decision type Demonstration of acceptability

Decision Type A Woodside demonstrates these risks, impacts and decision types are 'Broadly Acceptable' if
they meet legislative requirements, industry codes and standards, applicable company
requirements and industry guidelines. Further effort towards risk reduction (beyond using
opportunistic measures) is not reasonably practicable without sacrifices that are grossly
disproportionate to the benefit gained.

Decision Type B Woodside demonstrates these higher order risks, impacts and decision types are ‘Acceptable
if ALARP’ 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:
e the principles of ecological sustainable development as defined under the EPBC Act

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

o the external context — consideration of the environment consequence and relevant
persons consultation acceptability are considered

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

Decision Type C When an impact or risk has been evaluated as ‘highest-order’, the potential environmental
impact or risk can only be deemed acceptable once the criteria for ‘Type B’ demonstration of
acceptability detailed above has been met and:

e any alternate, additional or improved controls adopted via implementing a precautionary
approach (consistent with the ‘Precautionary Principle’ as defined within section 3A of the
EPBC Act), can demonstrate residual impacts have been lowered, such that a severity
level of ‘4’ becomes ‘Unlikely’ or the severity level of ‘5’ becomes ‘Highly Unlikely’ based
upon the Woodside PetDW Risk Matrix.

2.8 Recovery plan and threat abatement plan assessment

To support the demonstration of acceptability, a separate assessment is undertaken to demonstrate that the
EP is not inconsistent with any relevant recovery plans or threat abatement plans (refer Section 1.10.2.1).
The steps in this process are:

1. ldentify relevant listed threatened species and ecological communities (Section 4.6).
2. ldentify relevant recovery plans and threat abatement plans (Section 6.9).

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

4. For those objectives/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).

29 Environmental performance outcomes, environmental performance
standards, and measurement criteria

EPOs, EPSs and MC are defined to address the potential environmental impacts and risks. These are
explored in Section 6.

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: PYHSE-E-001 Revision: 23 Page 36 of 530

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



Pyrenees Facility Operations Environment Plan

2.10

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 principles of Australian
Standard/New Zealand Standard 1ISO 14001 Environmental Management Systems, and demonstrates:

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

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

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

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

arrangements are in place for oil pollution emergencies, to respond to and monitor impacts
environmental reporting requirements are met, including ‘reportable incidents’

appropriate consultation is undertaken throughout the Petroleum Activity.

The implementation strategy is presented in Section 7.

2.1

Consultation

Woodside consults relevant persons in the course of preparing an EP in accordance with Regulation 25 of
the Environment Regulations. Woodside’s consultation methodology is presented in Section 5. Woodside’s
consultation record is at Appendix F.

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: PYHSE-E-001 Revision: 23 Page 37 of 530

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



Pyrenees Facility Operations Environment Plan

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. It includes the
location of the activity, general details of the facility’s layout, the operational details of the activity, and
additional information relevant to consideration of environmental risks and impacts.

3.2 Petroleum Activity overview

The Pyrenees Facility produces crude oil from six separate oil fields (Ravensworth, Crosby, Stickle,
Tanglehead, Wild Bull [Upper Pyrenees] and Moondyne) via a standalone floating production, storage and
offtake facility (FPSO) in production licences WA-42-L and WA-43-L.

Production commenced in February 2010, with an annual current production rate (correct as of end 2023)
from the Pyrenees Facility of 13,000 bbl/day. Production has been declining since about 2011 (Section 3.9.1)
and is expected to continue to decline over the life of this EP, until end of field life, which is currently
predicted to be around 2035, based on the fields and wells that are currently tied back to the facility. In
addition to the production of hydrocarbons from subsea wells, the associated activities conducted over the
life of the EP include:

e routine production of crude oil and gas

e routine and non-routine operations of the Pyrenees Venture FPSO and associated subsea
infrastructure

e routine injection and production of gas to the Macedon-6 injection well

e PW overboarding and reinjection

¢ routine offloading of crude oil to cargo tankers

= the use of support vessels and helicopter operations

e routine and non-routine IMMR of the Pyrenees Venture FPSO and associated subsea infrastructure
¢ disconnection, reconnection and sail-away of the FPSO.

There is also one exploration well with wellhead attached (West Muiron-5) inside the Operational Area.
IMMR of the wellhead is part of the Petroleum Activity.

Any future decommissioning, well plug and abandonment, drilling, installation or tie-back activities are
subject to future, separate EPs.

This EP is intended to remain in force for up to five years from EP acceptance by the regulator.
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Figure 3-1: Overview of subsea infrastructure layout associated with the Pyrenees Venture FPSO (not to scale)
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A summary of the Petroleum Activity is presented in Table 3-1.

Table 3-1: Petroleum Activity overview

Item Description
Production licence areas WA-42-L and WA-43-L
FPSO location 201298 E, 7615199 N
Water depth (lowest astronomical 200 m
tide) at FPSO location
End of field life (EOFL) (approx.) 2035

Key components of Pyrenees Venture | FPSO hull, disconnectable turret and mooring, topside processing equipment
FPSO facilities and utilities

Key components of subsea 26 wells with Xmas trees (including production wells, gas injection wells and
infrastructure water injection wells), manifolds, flowlines/pipelines and umbilicals
Exploration wells with wellheads West Muiron-5

Vessels FPSO support vessels, IMMR support vessels, and others appropriate to the

nature of petroleum activities

Key activities ¢ Routine production of crude oil and gas

e Routine and non-routine operations of the Pyrenees Venture FPSO and
associated subsea infrastructure

e Routine injection and production of gas to the Macedon-6 injection well
e PW overboarding and reinjection

¢ Routine offloading of crude oil to cargo tankers

e The use of support vessels and helicopter operations

e Routine and non-routine IMMR of the Pyrenees Venture FPSO and
associated subsea infrastructure

e Disconnection, reconnection and sail-away of the FPSO

3.3 Location

The Pyrenees Facility is located in Commonwealth waters approximately 45 km northwest of Exmouth,
14 km from the northern boundary of the Ningaloo Marine Park (Commonwealth waters) and 27 km
north-northwest and northwest of the North West Cape, in WA (Figure 3-2).

3.31 Operational Area

The Operational Area defines the geographical boundary of the Petroleum Activity. The Operational Area is
shown in Figure 3-2 and includes:

o the Pyrenees Venture FPSO and an area extending out to 1500 m to allow for offtake activities

e Pyrenees subsea infrastructure, including wells, flowlines, and associated infrastructure, and an area
within 1500 m around the infrastructure.

The West Muiron-5 exploration well with wellhead is not connected to the Pyrenees subsea infrastructure
and is stand-alone. The location of the wellhead is within the Operational Area.

There is also a Petroleum Safety Zone (PSZ) surrounding the FPSO, which is gazetted under the OPGGS
Act (Part 6.6 Safety zones and the area to be avoided) and marked on navigation charts. The PSZ
comprises the FPSO 260 m plus 500 m safety zone and extends to a 760 m radius from the internal turret of
the Pyrenees Venture FPSO.

Vessels are not permitted to enter the PSZ without the consent of the Pyrenees Facility Offshore Installation
Manager (OIM). An additional Cautionary Zone of 5 NM is also in place around the Pyrenees Venture FPSO
within which contracted vessels must notify the Pyrenees Facility OIM before entering.
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3.4 Timing

The Pyrenees Facility commenced production in 2010. The facility operates 24 hours a day, 365 days a

year.

Planned IMMR activities are typically one to two weeks in duration and occur annually, although this is
dependent on weather conditions, operational specifics, timing dependent monitoring, previous results
and/or downtime. Non-routine IMMR activities could occur at any time during this EP to respond to
unforeseen maintenance and/or production requirements. For example, a new water injection manifold to
support existing water rejection is anticipated to be installed in 2026, currently anticipated to occur by end

August 2026 aligned with scheduled FPSO dry dock.

The Pyrenees Venture FPSO has retained its functionality as a self-propelled seagoing vessel. As a result, it
can disconnect from its turret mooring, and sail to a shipyard to complete maintenance. This is typically once
every five years, and the FPSO is off station for around two to three months. The FPSO can also disconnect
to avoid a cyclone, and is typically off station for a few days to around a week, depending on the cyclone

track.

End of field life is informed by the production rates of the facility. Production rates at the facility are expected
to continually decline, predicting an end of field life around 2035, based on the fields and wells that are
currently tied back to the facility. This EP is intended to remain in force for up to five years from EP

acceptance by the regulator.
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Figure 3-2: Pyrenees Facility location, Operational Area and field layout

3.5 Subsea infrastructure layout and description
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This section provides an overview of the subsea infrastructure associated with the Pyrenees Facility as

relevant to consideration of the environmental risks and impacts of the Petroleum Activity.

The subsea production system includes production, gas injection and water injection wells connected to the
Pyrenees Facility via flexible flowlines and risers via a series of subsea manifolds.
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Production and gas lift jumpers connect each production well to its manifold. The manifolds are configured to
allow the well fluids to be directed via switching valves to either a production flowline or a production/test
flowline. Separate production flowlines and production/test flowlines transport the well fluids from the
manifolds to the Pyrenees Facility. Choke valves to control well rates and gas lift rates are also located on
the manifolds.

Multi-phase flow meters and gas lift meters are located on incoming production and outgoing gas lift
pipework on each manifold. Dedicated gas lift flowlines distribute dehydrated lift gas, however, can also be
used to convey well service fluids to allow flowline flushing and well kill operations. Water injection is
provided through a single riser and flowline to a manifold, which allows distribution of injection water between
the four water injection wells by way of surface-controlled choke valves. Gas injection to the Macedon
injection well is via a single riser and flowline terminating at a pipeline end manifold with jumper connection
the injection wellhead.

The subsea infrastructure associated with the Pyrenees Facility comprises:
o four mid water arches
e eightriser bases
e subsea manifolds (eight production, one gas, one water injector)
¢ dynamic flexible risers and dynamic umbilicals
o static flexible flowlines and static umbilicals
e subsea distribution unit and umbilical tension assembly installed with umbilicals
e hydraulic and electrical jumpers

e subsea trees (19 production trees, two suspended production wells, four water injection trees, one
gas injection/production).

The subsea infrastructure associated with the Pyrenees Facility is designed to allow the tie-in of additional
wells. The mooring and riser system have allowance for further production riser and umbilical systems.
Subsea tie-in points are provided at manifolds for future production, test, and gas lift lines. Future water
and/or gas injection wells have the capacity to be connected via a manifold. Controls and chemical injection
facilities can be provided from umbilical distribution units or termination assemblies. All the process
monitoring and instrumented control across the subsea infrastructure associated with the Pyrenees Facility
are managed by the central control room on the FPSO.

The layout of the subsea infrastructure associated with the Pyrenees Facility is shown in Figure 3-1 and the
coordinates of the production, gas injection/production and water injection wells are provided in Table 3-2
with their location, and that of other key infrastructure. An additional manifold adjacent to existing water
injection manifold is to be installed and connected to support continued rejection of water from the existing
manifold.

Table 3-2: Approximate location of the FPSO and associated subsea wells'

Infrastructure Water depth Block/ Well Latitude/ Latitude/
(approx. m lowest | licence | centre Easting Northing
astronomical tide) area

Pyrenees Venture 200 WA-42-L | - 21°32'28.127" S 114° 06' 58.559" E

FPSO E: 201298 N: 7615199

Production wells (sidetrack and lateral wells)

Crosby — 3H1 204 WA-42-L | C-DC2 21° 32'43.063" S 114° 05' 42.504" E
E: 199116 N: 7614698

Crosby — 4H2 204 WA-42-L | C-DC2 21°32'42.983" S 114° 05' 40.468" E
E: 199058 N: 7614699

Crosby — 5H3 202 WA-42-L | C-DCH1 21°31'44.494" S 114° 06' 05.848" E
E: 199755 N: 7616513
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Infrastructure Water depth Block/ Well Latitude/ Latitude/
(approx. m lowest licence centre Easting Northing
astronomical tide) area

Crosby — 6H4 202 WA-42-L | C-DCH1 21°31'44.597" S 114° 06' 03.838" E
E: 199697 N: 7616509
Moondyne — 1H1 191 WA-42-L | MO-DC1 | 21°32'05.450" S 114°09'17.971"E
E: 205298 N: 7615970
Moondyne — 2H2 191 WA-42-L | MO-DC1 | 21°32'05.480" S 114° 09'19.716" E
E: 205349 N: 7615970
Ravensworth — 3H1 209 WA-43-L | R-DC2 21°32'19.948" S 114° 05' 03.263" E
E: 197973 N: 7615388
Ravensworth — 4H2 209 WA-43-L | R-DC2 21°32'18.922" S 114° 05' 03.375" E
E: 197976 N: 7615420
Ravensworth — 5H3 208 WA-43-L | R-DC2 21°32'17.275" S 114° 05' 04.403" E
E: 198004 N: 7615471
Ravensworth — 6H4 208 WA-43-L | R-DC2 21°32'16.569" S 114° 05' 04.346" E
E: 198002 N: 7615493
Ravensworth — 7H5 210 WA-42-L | R-DCH1 21°31'48.524" S 114° 05' 05.832" E
E: 198029 N: 7616357
Ravensworth — 8H6 210 WA-42-L | R-DC1 21°31'46.283" S 114° 05' 06.999" E
Offline (isolated) E: 198061 N: 7615426
Ravensworth — 10H7 | 209 WA-42-L | R-DC1 21°31'48.367" S 114° 05' 09.240" E
E: 198128 N: 7616364
Stickle — 4H1 199 WA-42-L | S-DC1 21°31'23.679" S 114° 06' 35.289" E
E: 200591 N: 7617169
Stickle — 5H2 199 WA-42-L | S-DC1 21°31'22.040" S 114° 06' 33.727" E
E: 200545 N: 7617219
Stickle — 6H3 199 WA-42-L | S-DC1 21°31'21.556" S 114° 06' 33.118"E
E: 200527 N: 7617233
Stickle — 8H4 198 WA-42-L | S-DC1 21°31'23.966" S 114° 06' 37.276" E
E: 200648 N: 7617161
Stickle — 9H5 195 WA-42-L | T-DCA1 21°31'09.482" S 114° 07' 23.409" E
E: 201968 N: 7617632
Tanglehead — 1H1 195 WA-42-L | T-DCA1 21°31'21.419" S 114° 07' 26.103" E
Offline (isolated) E: 202052 N:7617266
Tanglehead — 2H2 195 WA-42-L | T-DC1 21°31'21.587"S | 114° 07' 27.716" E
E: 202299 N: 7617261
Wildbull — 1H1 212 WA-42-L | W-DC1 21°31'13.204" S 114° 05' 06.058" E
E: 198015 N: 7617444
Water injection wells
Crosby — 7WI 197 WA-42-L | C-DC3 21° 29'57.596" S 114° 07' 36.301" E
E: 202299 N: 7619851
Moondyne — 3WI 191 WA-42-L | MO-DC1 | 21° 32'03.808" S 114° 09' 18.002" E
E: 205298 N: 7616020
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Infrastructure Water depth Block/ Well Latitude/ Latitude/
(approx. m lowest licence centre Easting Northing
astronomical tide) area

Ravensworth — 9WI 213 WA-42-L | R-DC3 21°30'09.554" S 114° 05'43.144" E

Online (shut in) E: 199047 N: 7619422

Stickle — 7WI 191 WA-42-L | S-DC2 21°30'09.273" S 114° 08'41.614"E
E: 204186 N: 7619526

Gas injection/production well

Macedon — 6 181 WA-42-L | M-DC1 21°34'03.491" S 114° 10' 00.843" E
E: 206599 N: 7612360

" Accurate at the time of EP submission.

3.6 Suspended infrastructure

Table 3-3 outlines the status of suspended subsea infrastructure associated with offline production wells (not
currently producing) within WA-42-L and WA-43-L. The Petroleum Activity includes operation of this
infrastructure as and when required by Operations. See Section 7.7 for further information.

Table 3-3: Status of Pyrenees suspended infrastructure in WA-42-L and WA-43-L"

Location Type Size Length From To
(m) (Easting/Northing) (Easting/Northing)

Tanglehead — | Gas lift 2.5-inch | 104 Tan Parking Stand 1 Tan Parking Stand 2
1H1 Tan-M1 flowline E: 202053 E: 202051

N: 7617215 N: 7617278
Tanglehead — | Production | 6-inch 121 Tan Parking Stand 1 Tan Parking Stand 2
1H1 Tan-M1 oil flowline E: 202053 E: 202051

N: 7617215 N: 7617278
Tanglehead — | Electrical 12-way 123 Tan-1H1 Tan Parking Stand 2
1H1 Tan-M1 | jumper E: 202053 E: 202051

N: 7617266 N: 7617278
Tanglehead — | Hydraulic 9-way 127 Tan-1H1 Tan Parking Stand 2
1H1 Tan-M1 | jumper E: 202053 E: 202051

N: 7617266 N: 7617278
Stickle-M1 Gas lift 2.5-inch | 580 S-M1 Manifold Centre Point STI-5H2
Stickle-5H2 flowline E: 200598 E: 200545

N: 7617229 N: 7617219
Tanglehead Parking Stand 1 | E: 202053

N: 7617215
Tanglehead Parking Stand 2 | E: 202051
N: 7617278

" Accurate at the time of EP submission.

3.7 Exploration well with wellhead

The scope of the Petroleum Activity includes the ongoing management of one exploration well with a
wellhead (West Muiron-5) that is not tied back to the Pyrenees Facility and has no associated infrastructure
(i.e. no Xmas tree) (Table 3-4). The well is managed under an accepted Well Operations Management Plan
(WOMP). The wellhead will continue to be inspected in accordance with the WOMP based on the assessed
risk for the well (Section 3.19). Planning for decommissioning is included in Section 7.7.
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Table 3-4: Status of West Muiron-5 exploration well

Well Block Type Status Latitude (degrees, Latitude (degrees,
(surface minutes, seconds)/ minutes, seconds)/
location) Easting Northing

West Muiron-5 | WA-42-L Exploration | Plugged and | 21° 32'52.836" S 114° 08' 53.732" E
suspended | E: 204627 N: 7614499
3.8 Other property including exploration wellheads in the licence areas

The Macedon Gas Development, also operated by Woodside, is located approximately 6 km to the
southeast of the FPSO, in the same production licence (WA-42-L). The infrastructure is covered under the
approved Macedon Operations EP (Commonwealth) (NOPSEMA Document ID: A1156357, accepted

24 December 2024), including two exploration wells with wellheads associated with the Macedon field
(Macedon-4 and West Muiron-4) (Section 1.10.1). All other wells in the WA-42-L and WA-43-L licence areas
have been permanently plugged and abandoned and wellheads removed.

3.9 Characteristics of target hydrocarbons

Generally, the crude oil produced from the Pyrenees reservoirs has very similar properties, which is a heavy
crude (American Petroleum Institute (API) 19) with some dissolved methane (25 to 30 mol%, ~2 %wt). There
are very small quantities of lighter hydrocarbons and no hydrogen sulphide within the well streams. However,
there is minor potential for reservoir souring to occur over time as PW injection volumes increase. Up to

2.2 mol% carbon dioxide is present in the well streams.

All Pyrenees crude oils can be classified as Group Il oils under the International Tanker Owners Pollution
Federation (ITOPF) classification system, with the crude oil from the Moondyne reservoir considered the
most persistent.

The relevant characteristics of the crude oils from each reservoir are provided in Table 6-18.
3.91 Production overview

The Pyrenees production forecast (amount of oil that is expected to be produced) is developed using an
agreed set of assumptions for the reservoirs, wells, subsea equipment, and facility over the remaining field
life. Production is limited by facility water handling capacity. As the reservoirs mature, the water-cut
continues to rise while oil rate declines until the end of facility life. Forecast annual production varies due to
planned maintenance shutdowns, shipyard maintenance of the FPSO and unplanned downtime (e.g. during
cyclones in summer months). While oil rates reduce over time, the operation of the facility is predicted to
remain steady, with fuel consumption, and corresponding emissions from production predicted to also
remain fairly consistent year to year.

3.10 Well control

The subsea wells are remotely controlled from the central control room (CCR) located on the Pyrenees
Venture FPSO, via the subsea umbilical system. Well control will involve intermittent discharges of small
amounts of water-based hydraulic fluid (<3 m?® per year) when actuating the various tree valves on the
twenty-one subsea production wells. This will be the only planned operational discharge to the marine
environment from the offshore infrastructure.

3.1 Pyrenees Facility

Production fluids from the Pyrenees reservoirs are produced to the Pyrenees Venture FPSO, a double hulled
standalone FPSO (Figure 3-3). Crude oil, formation water and gas are produced with aid of gas lift to the
Pyrenees Venture FPSO where they are processed to stabilise the crude oil and store before being
offloaded to offtake tankers direct for export.

The Pyrenees Venture FPSO is a conventional double hulled converted Suezmax trading tanker with an
overall length of 274 m and a cargo storage capacity of approximately 881,000 barrels of oil. The original
basis of design of the process was 96,000 bbl/day of oil, 150,000 bbl/day of water and 60 MMSCFD gas
through the compression facilities.
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Crude oil is exported directly from the Pyrenees Venture FPSO onto trading tankers. There were 53 offtakes
from the Pyrenees Venture FPSO in the first year of production. In 2023, the cargo offtakes had reduced to
approximately eight offtakes per year. Each offtake takes approximately 24 hours to complete.

The Pyrenees Venture FPSO design rates are detailed in Table 3-5.

Figure 3-3: Pyrenees Venture FPSO
The Pyrenees Venture FPSO design rates are detailed in Table 3-5.

Table 3-5: Pyrenees Facility design rates

Fluid/stream Units Design rate
Qil STB/D 96,000
Total PW STB/D 150,000
PW injection STB/D 2135,000
Gas compression MMSCFD 60
Gas lift MMSCFD 55
Gas injection MMSCFD 55
Gas injection backflow MMSCFD 15

3111 Facility design conditions

The Pyrenees Venture FPSO has been designed in accordance with American Bureau of Shipping (ABS)
Classification requirements. All FPSO facilities including subsea components, risers, process facilities, and
the floater hull and mooring system have been designed to continue operation uninterrupted in a
1-in-100-year non-cyclonic storm and a 1-in-10-year cyclonic storm when disconnected. The subsea mooring
system (spider buoy) is designed to a 1-in-1,000-year non-cyclonic storm. Table 3-6 shows the metocean
design conditions for the Pyrenees Venture FPSO.
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Table 3-6: Pyrenees Facility metocean design conditions

Parameter Non-cyclonic (year) Cyclonic (year)
1 10 100 10 100 10,000
Wind
Gust speed (3 sec) (m/s) 19.9 22.2 23.9 57 75.1 81.8
Mean speed (1 min) (m/s) 17.6 19.7 21.2 46 52.3 68
Mean speed (10 min) (m/s) 15.9 17.8 19.1 42 47.4 61.7
Mean speed (60 min) (m/s) 14.7 16.4 17.6 - 43.69 56.87
Waves
Significant wave height (m) 4.7 5.7 6.6 9.5 12.6 17.3
Peak spectral period (s) 15.6 16.1 16.3 12.9 14.2 16.5
Spectral mean wave period (s) 12.2 13.1 13.4 10.5 11.2 12.9
Average zero up-crossing period 10.5 11.3 11.6 9.9 10.5 12.1
Maximum single wave height (m) 8.6 9.9 10.4 16.3 21.3 30.1
Period of maximum wave (s) 14 15.1 15.4 11.4 12.9 14.8
3.11.2 Turret and mooring

The Pyrenees Venture FPSO is equipped with a disconnectable turret mooring (DTM) and its own propulsion
system to allow evasion of tropical cyclones and to enable sail-away for maintenance.

The Pyrenees Venture FPSO is moored to the seafloor using an internal DTM system located near the bow
of the vessel. All main flanges and valves of the turret are located above deck. The DTM system provides for
passive weather vanning via bearings incorporated into the turret structure, which allows the vessel to freely
pivot according to prevailing winds, waves, and currents. Well fluids flow from the flowlines to the production
swivels located in the turret and onto the Pyrenees Venture FPSO for processing. The general arrangement
of the turret mooring system is shown in Figure 3-4.

The mooring system consists of a turret mooring spider buoy (see Figure 3-5) which is anchored to the
seabed via nine anchor legs comprising chain and wire rope (Table 3-7). The lower end of each anchor leg is
connected to a drag anchor embedded into the seabed. The spider buoy and associated turret structure are
integrated into structure of the hull.

The design of the spider buoy has ensured there is sufficient redundancy, which includes:
e The spider buoy can lose one of its anchor legs without loss of station.
e A single compartment of the spider buoy can be flooded without losing buoyancy.

Disconnection of the flexible risers is achieved by manual intervention of the mechanical connections on the
structure and can generally be completed within 12 hours including time for blowdown. After disconnection,
the spider buoy submerges to a depth of approximately 30 m. Once disconnected, the Pyrenees Venture
FPSO steams away using its own propulsion as a fully classed vessel. Reconnection to the DTM is the
opposite of a disconnect. There are no waste streams when restarting suspended wells and subsea
infrastructure.

Tropical cyclone sail-away activities have a minimum lead time of over 21 hours with the Pyrenees Venture
FPSO typically staying within Australian waters for the duration of a cyclonic event.

Dry dock activities occur on a scheduled basis, informed by maintenance and operational requirements, with
a sail away to, and anchorage in, Singapore for extended periods of time to complete major works. All
re-entries into Australian waters are planned in accordance with border security requirements, biosecurity
requirements and Woodside procedures including Woodside’s invasive marine species (IMS) risk
assessment process.
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Table 3-7: Pyrenees Venture FPSO mooring system

# Anchor leg component Diameter (mm) Type Deployed length (m) *
1 | Top chain 100 Studless 10+5

2 | Spiral strand wire 63 Sheathed 225

3 | Bottom chain 85 Studless 633

4 | Drag anchor - StevShark

* Total chain length: 5,787 m; Total wire length: 2,025 m.
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3.11.3 Hull

The Pyrenees Venture FPSO hull has been designed to Classification Society requirements and can store
up to 881,000 bbls of 19 API crude oil, with an export parcel size of up to 550,000 bbls.

Figure 3-6 and Figure 3-7 show the Pyrenees Venture FPSO hull layout. The cargo holding area comprises
six pairs of cargo tanks. There are also two slops tanks (port and starboard) and six pairs of wing and double
bottom/sided dedicated ballast tanks, which are dedicated ballast tanks. These tanks provide a 3 m buffer at
the vessel side and a 2.5 m buffer on the hull bottom to prevent cargo tank penetration damage. Diesel fuel
tanks located in the hull are also provided with a cofferdam between the tank and the vessel’s side shell.

The underwater hull and appendages are protected by an automatically controlled impressed current
cathodic protection system. The propeller shaft and rudder post are grounded to the hull. Aluminium anodes
are fitted in the sea chest on the rudder and propeller aperture and moonpool. Sacrificial zinc anodes (bolting
type) have been provided for the water ballast tanks and slop tanks.

In compliance with International Maritime Organization’s (IMO) AFS Convention and Protection of the Sea
(Harmful Anti-fouling Systems) Act 2006, the Pyrenees Venture FPSO hull is coated in a tributyltin-free,
self-polishing antifouling coating (AFC), which was reapplied in May 2024 during drydock. The expected
coating lifetime being five years, the AFC is typically reapplied during dry docking every five years. The
coating is designed to prevent marine growth buildup on the hull.

3.11.4 Topsides layout
The topsides equipment on the Pyrenees Venture FPSO is located on a number of pre-assembled modules:
¢ an internal riser mooring near the bow

e accommodation at the stern containing temporary refuge, which can accommodate the maximum
persons on board (60 personnel); the key areas of the temporary refuge are the emergency control
centre/CCR and the helicopter administration room/muster area

e gas compression equipment towards the bow (portside)

e lower pressure process equipment (i.e. hydrocarbon separation) in the middle of the Pyrenees
Venture FPSO (i.e. midships)

o utilities and PW facilities between the accommodation and process area
e main power generation located towards the stern starboard side

e chemical laydown area located on a dedicated bunded deck above the chemical injection skids next
to the crane

e laydown areas adjacent to the crane
e helideck
e inclined flare tower.

The FPSO layout is shown in Figure 3-6, Figure 3-7 and Figure 3-8.
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3.12 Modes of operation

As described in Section 3.11 the Pyrenees Venture FPSO has the ability to move off station. The Pyrenees
Venture FPSO operates in two modes: connected mode and disconnected mode; these are described
below.

3.121 Connected mode

In connected mode and upon commencement of reconnection activity after cyclone disconnects, the
Pyrenees Venture FPSO is subject to the jurisdiction of the NOPSEMA and operates in accordance with this
EP. Routine activities during connected mode include:

e operation of the subsea production system

e operation of topsides processing and utilities

e operation of marine utilities

¢ crude oil storage and offloading operations

o helicopter and supply vessel operations

e CCR operations

e general services, including accommodation

¢ |IMMR activities, including those undertaken subsea

e shutdown/disconnect and reconnect/start-up for tropical cyclone response.
3.12.2 Disconnected mode

In disconnected mode, i.e. when the Pyrenees Venture FPSO has completed the disconnection activity and
sailed away from the 500 m PSZ, the Pyrenees Venture FPSO falls under the jurisdiction of the Australian
Maritime Safety Authority (AMSA) while in Australian waters. The Australian flagged Pyrenees Venture
FPSO (registered in Fremantle) is also subject to Class requirements.

During potential periods of extended Pyrenees Venture FPSO sail-away (e.g. when the Pyrenees Venture
FPSO is disconnected and sailed away to the shipyard) normal well monitoring from the FPSO is
unavailable. During these periods wells are shut-in and managed in accordance with the accepted Pyrenees
WOMP. Woodside can demonstrate alignment with current industry good practice with respect to managing
well integrity, through confirming that the well barriers are verified, wells are left in a safe state, and the risk
of loss of containment is reduced to ALARP.

During disconnected mode some subsea IMMR activities may occur within the Operational Area.
3.12.3 Transition from connected to disconnected mode

The regulatory body governing the operation of the vessel transitions from NOPSEMA to AMSA when the
facility transitions from production to ship mode. As part of the disconnection process, Woodside
communicate to the recognised organisation (Classification Society), requesting the required certificates in
accordance with the process described in the disconnect procedure.

3.12.4 Floating production, storage and offtake facility (FPSO) personnel levels

The total overnight persons-on-board capacity for the Pyrenees Venture FPSO is 60, however actual
personnel levels may fluctuate below this. Personnel levels are influenced by a number of activities,
including but not limited to:

e crew change

e campaign maintenance

inspections/audits

planned facility shutdowns.
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3.13 Production process
3.13.1 Production system overview

The Pyrenees Venture FPSO topsides processing system receives well fluids (crude oil, reservoir or PW and
associated natural gas) from the production wells, processes it in three stages to separate the crude oil,
stores it in the Pyrenees Venture FPSO cargo tanks then offloads cargo to offtake tankers direct for export.
Processed gas is used as the source of gas for fuel, gas lift, and minor amounts may be flared for process
safety. Excess processed gas is reinjected into the Macedon Field via the Macedon-6 bi-directional well. The
well is bi-directional, as gas for fuel can also be sourced from the Macedon-6 well.

The overall process flow diagram schematic is shown in Figure 3-9 (the blue lines represent water, the green
lines represent gas and the black lines represent oil).

The Pyrenees topsides facilities include the following process functions:
e production and test separation
e il stabilisation and dewatering
o PW treatment system
e water injection facilities
e gas de-hydration, compression and reinjection
o fuel gas generation and treatment
¢ flaring/blowdown facilities.

The processing system is designed to meet crude specifications of 0.5% basic sediment and water and Reid
vapour pressure of less than 10 psia, as well as achieving all other environmental discharge limits, as
established in the Pyrenees Basis of Design (BHP Petroleum, 2007).

Further details of the processing system are detailed in the sections below.
3.13.2 Liquid processing overview

The crude oil processing system receives the well production fluids via the production manifold and the test
manifold. The production manifold sends fluids to the three-phase first stage separator and the test manifold
routes fluids to the test separator. Alternatively, the test manifold can route fluids from the subsea test
flowlines into the first stage separator (refer to Figure 3-9).

Gas from the first stage and test separation vessels is combined and sent to the suction of the high-pressure
compression system. Oil or stable emulsions are sent to the crude heating system and any separated PW is
routed to either the PW treatment system (refer Section 3.13.5) or closed drains (refer Section 3.13.6) (if the
rate is below the minimum turndown to the PW treatment system).

The crude heating (interstage) system consists of a crude/crude exchanger that recovers heat from the hot
crude streams originating from the electrostatic coalescer. The warmed crude/emulsion stream from the
cross exchanger is then heated by low-pressure saturated steam to approximately 95°C in the crude
heaters.

The hot crude/emulsion stream is then flashed in the three-phase, horizontal second stage separator. The
main purpose of the second stage separator is to remove dissolved gases and supply low pressure (LP) fuel
gas before the crude is sent to the electrostatic coalescer for dehydration. Hot PW can be recycled back to
the inlet of the first stage separator to aid separation.

The hot crude/emulsion from the second stage separator is routed to a two-phase horizontal third stage
separator (located above an electrostatic coalescer) with flash gas routed to the LP flare (refer
Section 3.13.3). The liquid from the third stage separator is sent to the electrostatic coalescer.

The electrostatic coalescer further separates the oil and water using electric fields to facilitate the
coalescence and separation of water droplets from the bulk oil phase. The separated oil stream is then sent
to the oil storage system via the crude/crude exchanger. The PW can be recycled to the inlet of the first
stage separator.
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PW from the first stage separator and test separator is routed to the de-oiling hydrocyclones. Oil from the
de-oiling hydrocyclones is routed to the recovered oil collection drum. Water from the de-oiling
hydrocyclones is routed to the dissolved gas flotation unit (DGF). The DGF separates any remaining gas
from the PW, where the gas is routed to the LP flare for safe disposal.

The PW is then either routed to the booster and injection pumps for re-injection in the water injection wells,
routed to the slops tanks or is discharged overboard to the marine environment (refer Section 3.13.5 for
further details on the PW treatment system).

Final crude rundown cooling to 45°C occurs after the crude/crude cross exchanger in the rundown cooler by
exchanging heat with seawater.
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Figure 3-9: Pyrenees Facility process flow schematic
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The compact floatation unit (CFU), DGF and slops water is discharged out of a DN350 pipe and the cooling
water is discharged through the larger DN700 pipe. The pipes are located in close proximity (<2 m distant)
on the port side, at C module, approximately 120 m from the rear/stern of the Pyrenees Venture FPSO. The
discharges depth ranges from 3 m to 11 m, depending on ships draft with discharge pipe configuration
shown in Table 3-8.

Table 3-8: Discharge pipe configuration

Component Details
PW and slops pipes Cooling water pipes
Pipe diameter 350 mm (DN350) 700 mm (DN700)
Pipe orientation Outlet perpendicular to ship hull Outlet perpendicular to ship hull
Discharge depth Discharge depth — depends on ship’s draft Discharge depth — depends on ship’s draft
(i.e. ships height in water — depends on (i.e. ships height in water — depends on
cargo onboard): cargo onboard):
¢ 11 m (max cargo onboard) ¢ 11 m (max cargo onboard)
e 7 m (‘average’ cargo onboard) e 7 m (‘average’ cargo onboard)
e 3 m (min cargo onboard) ¢ 3 m (min cargo onboard)
Distance between pipes | 1.363 m

During routine operation, all gas from the first stage and test separators is compressed, dehydrated and
used for either fuel gas, gas lift and the surplus injected into the Macedon reservoir via the Macedon-6
bi-directional well. An integrated gas compression and treatment system is provided. Artificial lift is provided
via gas lift and surplus formation gas is disposed of via injection into the Macedon reservoir. The gas
lift/injection specification is determined by corrosion and hydrate management requirements. Gas flows to
subsea are measured using differential pressure (V-cone) instruments. Process gas measurement uses
Vortex type flow meters, and ultrasonic gas flow meters are used for flare gas. No direct flow measurement
is present on the Macedon reservoir but as all other gas producers and consumers on Pyrenees are
metered, flow to Macedon can be determined via mass balance.

The gas compression equipment comprises two Solar 50% gas turbines direct driven three stage centrifugal
compressors (with dual fuel capacity). Each of the compressors has a capacity of 30 MMSCFD (or total
capacity of 60 MMSCFD). The offgas from the test and first stage separators commingle upstream of the
offgas cooler, controlling the suction temperature to the gas compression trains to 45°C to ensure efficient
compression. Gas compression is split into two trains, with each train capable of independent isolation. This
design arrangement enables improved availability and reliability, with a reduction in unplanned process
upsets due to additional redundancy. The fundamental process for the centrifugal compression is outlined in
Figure 3-10 (with green indicating gas flow). The compressors are equipped with tandem dry gas seals for
shaft sealing. Primary seal leakage gas consisting primarily of natural gas is collected to the LP flare system
for safe disposal. Process gas flows are typically measured using Vortex-type flow meters.

Gas entering a compression train is scrubbed to remove any entrained liquid prior to compression to
approximately 25 barg in the first stage of the centrifugal compressor. This gas is then cooled to
approximately 40°C by a closed loop tempered water cooling system (refer Section 3.13.7.1) prior to entering
a gas scrubber to remove and liquid dropout as a result of the compression and cooling process. The cool
dry gas is then compressed to approximately 67 barg in the second stage of compression. The gas is again
cooled to approximately 40°C prior to commingling with the cool second stage discharges of the other
compression trains.

Liquids knocked out in the first stage suction scrubbers are returned back to the oil processing train
upstream of the crude heater. Liquids knocked out in the second stage suction scrubbers are returned to the
inlet of the first stage separator. Liquids recovered in the third stage suction scrubbers are returned to the
gas dehydration glycol regeneration unit.

Gas from the dehydration system is used to feed the facility high pressure (HP) fuel gas system. This gas is
used as the normal fuel source for the gas turbine generators and gas turbine driven compressors. Shortfalls
in facility gas balance for fuel and gas lift are made up by producing gas from the Macedon field using the
bi-directional gas injection/production well.
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The co-mingled second stage compressor discharge flows through a filter coalescer vessel designed to
remove any condensed liquids. To provide dry fuel gas, lift gas, and gas for re-injection, the water saturated
gas is then passed through a glycol (triethylene glycol (TEG)) dehydration column to remove water to
achieve a dewpoint of approximately minus 4°C. The HP fuel gas is taken from the discharge of the glycol
dehydration column prior to the dehydrated gas splitting into each train of third stage compression.

The gas entering each third stage train is scrubbed to remove any glycol carryover and other liquids prior to
compression to approximately 170 barg in the third stage of compression. The gas is then cooled prior to
commingling with the cool third stage discharge of the other compression train.

The HP gas is then distributed between the gas lift and gas re-injection headers. The gas lift rate is set by
the required gas lift flows to each of the production wells. The balance of the HP gas is directed to the gas
re-injection header for injection into the Macedon reservoir. This situation only occurs when there is surplus
gas being produced, i.e. during the early years as the reservoir gas caps are blown down.

When gas from the wells is insufficient to meet the HP fuel gas demand, the gas from the Macedon well is
imported by reverse flowing through the injection swivel. This gas is directed to the Macedon scrubber where
liquids from the flowline and well are knocked out before the gas is heated enroute to its tie-in upstream of
the glycol contactor filter coalescer, where it combines with the second stage compressor discharge gas.
This imported Macedon gas is used for HP fuel gas during start-ups and for process pressurisation following
blowdown. The design allows for injected gas to be back-flowed to the facility for start-up and to meet fuel
gas consumption requirements.

Injection into and back-flow of gas from the Macedon well is continuously adjusted to meet the fuel gas
demand of the facility.
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3.13.3 Flare system

The flare system consists of two completely independent HP and LP systems to safely dispose of
hydrocarbons.

Their main purposes are to safely discharge gas streams during an emergency depressurisation, or when
the compression systems are unavailable. However, there are some process streams which continuously
pass gas to the flare. Other streams intermittently flow to the flare, such as during process upsets,
maintenance activities and when storage vessels are depressurised.

The Pyrenees Facility system was designed to facilitate minimal flaring with exceptions during process upset
or maintenance. Although reinjection of surplus gas will avoid significant flaring of gas, a small quantity of
gas will be continuously burning at the flare tip for safety reasons and there will be short periods that lead to
more significant flaring of gas, such as:

e transient operations such as start-up and process upset conditions (i.e. failure of the gas injection
compressor)

e emergency flaring caused by emergency depressurisation (blowdown) of equipment

e emergency relief flows to prevent overpressure (i.e. gas blowby or blocked outlet scenarios)
e manual depressurisation of topsides equipment

¢ venting of topsides equipment for maintenance.

During normal operations, only emissions from low pressure process sources are collected and routed to the
LP flare system. Relieving/blowdown devices are provided throughout the process plant to protect the
equipment against overpressure during an emergency situation.

The flare system is equipped with liquid knock-out (KO) drums to remove liquids, with self-draining flare
headers to the drums. All flare headers have a continuous purge of LP fuel gas to maintain positive pressure
and prevent the ingress of air. Nitrogen is used as an alternative purging medium in instances when LP fuel
gas is not available.

Vapours from the LP and HP flare scrubbers are purged to the LP and HP flare tips mounted on the flare
tower and integrated with the pilot. The LP and HP flares are designed smokeless, however, under some
scenarios uncombusted hydrocarbons may generate dark smoke. All vapours discharged via the flare
system are metered using continuous ultrasonic flow meters with pressure and temperature instruments.
Liquids recovered from the flare KO drum(s) are routed back to the process plant upstream of the crude
heater or to the slops tank.

The flare system was supplied by John Zinc. The LP flare system is a utility flare tip (EEF-U-16) with two
pilots (model EEP-W2). The HP flare system is a Hydra-14B high pressure flare tip with two pilots (model
EEP-W2). Flare pilots are kept on fuel gas backed up by propane bottles, and an ignition panel is provided to
ignite pilot burners using spark ignition method. There is an infrared flame monitor located on the starboard
side module B stairway pointed at the flare tip zone to detect if the flare flame or pilot goes out. A flame out
activates a process control system alarm in the control room, which the operator will investigate.

The flare tower is at the bow of the FPSO and has a total height of 90 m above sea level.
3.13.31 Normal operations

During normal operations, a relatively small quantity of gas must be continuously flared for safety, associated
with purge and pilot of the flare system and disposal of waste gas streams which are not recovered to the
process.

The continuous flows to the LP flare include:
o flare pilot
o LP flare header and storage tank purges
e dry gas seals
¢ glycol regeneration process, including still column overheads

e DGF or CFU injected gas for PW treatment (when in use, refer to Section 3.13.5).
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The continuous flows to the HP flare include:
o flare pilot
o HP flare header purges.

Leakage past pressure safety valves, pressure control valves, manual valves and blowdown valves may also
result in a continuous flow; however, this is usually minor.

3.13.3.2 Intermittent process upsets and activities

During planned process upsets and activities, the process control valves on the main process equipment are
designed to open to relieve excess pressure to flare. Sources include emergency shutdown testing,
compressor outage, strainer changeout and cyclone disconnect interruptions.

3.13.3.3 Emergency blowdown

The topsides equipment and piping are divided into isolatable sections, each with a dedicated fail open
actuated blowdown valve, which allow blowdown of the entire facility inventory. During an emergency
shutdown, each section is separately depressurised to the HP or LP flare.

3.13.34 Transient operations

During process upsets, the pressure control valves on the main process equipment are designed to open to
relieve excess pressure to the HP flare.

During start-up operations, the pressure control valves on the main process equipment can open to manage
pressure.

3.13.4 Vent system

While it is preferable to flare rather than vent, there are some instances where venting may be required. An
atmospheric vent system is installed to collect vapours from not normally venting vessels, with discharge to a
vent outlet on a dedicated mast riser.

The following tanks on the Pyrenees Venture FPSO are vented:

o tanks storing non-volatile fluids such as lube oil and non-volatile chemicals, with minimal expected
vapour vented during incidental tank filling only

e cargo tank blanket inert gas (boiler flue gas) during tank level change, which is vented through the
breather valve on the inert gas main header, routed to vent at the flare tower (see Section 3.13.11)

e slops tank, which is vented via the breather valve on the vent header, with the outlet located on the
flare tower.

Blanket gas from chemical storage vessels which contain potentially flammable and/or hazardous products
(e.g. methanol) are not vented and are instead routed to the LP flare system.

3.13.5 Production water treatment and injection system

PW is brought to the surface from the reservoir and put through the PW treatment system. The PW treatment
system is designed to separate oil and water and polish PW that is brought to the surface with reservoir fluid.
The PW treatment system uses several techniques to stabilise the fluid and separate oil in water (OIW) prior
to returning any oil sent back to the process. Polished PW can then be reinjected back into the reservaoir,
diverted to the slops tank or discharged overboard.

The PW system is designed to process a maximum of 23,848 m3/day (150,000 bbl/day). The primary
separation system involves gas/oil water separator units and hydrocyclone separation before dividing into
two systems — DGF and CFU (Figure 3-11).

The DGF is used for additional oil removal with the reject oily water from the hydrocyclones sent to the
process for re-processing and polished water sent to the reinjection skid, diverted to the slops tanks or
discharged overboard. The DGF has been in place since the Pyrenees Venture FPSO begun production in
2009 and in 2024, the design and performance of the DGF was reviewed and improvements to the design
were completed to improve PW quality.
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The CFU was installed in July 2018 in order to allow for improved PFW treatment and increased water
handling. The CFU incorporates residual flotation gas in a secondary separation stage to increase OIW
removal efficiency while fully degassing the clean water outlet. It is used for additional re-processing after the
hydrocyclones or DGF processes and sent to the slops tanks or discharged overboard. A tie-in spool was
also modified into the process design to allow for the parallel operations of the DGF and CFU to increase the
capabilities and further improve PW quality.

After exiting the DGF and/or CFU, there are three available routes for PFW disposal, which are:
e reinjection into the reservoirs (target >90% reinjection)
e discharge to the marine environment via:

e routine operations — continuous side stream 1,589 m?day (10,000 bbl/day) discharged overboard
from the CFU (not currently utilised) (Figure 3-12)

e non-routine overboard discharge — during upset conditions, 9,062 m®/day (57,000 bbl/day)
discharged overboard from the DGF and CFU (or temporary polishing skid) (Figure 3-13); will not
exceed the total annual discharge overboard volume and for no longer than 10 consecutive days per
event

e contingency overboard discharge — if the water injection system becomes unavailable prior to repairs
of the system being complete (currently estimated by end August 2026), possible overboard
discharge at 9,062 m3/day (57,000 bbl/day) until repairs can be completed; for environmental
assessment purposes it has been assumed that the discharge could occur for up to 300 days

e automatic routing to the slops water tanks or fully coated cargo tank (alternate slops tank) for
additional settlement and treatment, which occurs when reinjection or overboard discharge criteria
cannot be achieved or when the OIW analysers after the DGF or CFU fail.

The FPSO has two dedicated slops tanks — the port slops tank (or the ‘dirty’ slop tank) and the starboard
slops tank (or ‘clean’ slops tank). Oil recovered from the slops tank is routed to the cargo storage tanks. The
port slops tank receives both PFW during upset of the reinjection or treatment system, and contaminated
slop water from a variety of sources. Liquids in the port slops tank undergo a settling process, with less
dense oily liquids floating on top of cleaner slop water at the bottom.

A balance pipe connects the port slop tank to the starboard slop tank. The inlet of the balance pipe in the

port slop tank is located 3 m from the bottom of the tank and the outlet of the balance pipe is located 11 m
above the bottom of the starboard slop tank. Relatively clean separated slop water from the bottom of the
port slop tank flows through this arrangement to the starboard slop tank.

Once further settling occurs in the starboard slop tank, the discharge/return valve arrangement permits either
a return of the water to the port (dirty) slop tank, to the topsides process (upstream of the reinjection pumps)
for disposal via reinjection, or the CFU for further treatment to be overboard discharged as part of the PW
stream.

Discharge overboard is via the PW stream from a caisson from the side of the ship at 3 m below the surface
(discharge depth with an empty facility load, 11 m at full load; the exact depth varies with ballast/loading).

If overboard discharge criteria cannot be achieved a temporary polishing skid may be installed to facilitate
overboard discharge during contingency conditions.
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Figure 3-11: Pyrenees Facility produced water system schematic
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Figure 3-12: Pyrenees Facility routine operations schematic
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Figure 3-13: Pyrenees Facility upset conditions schematic

All water exiting the DGF or CFU passes through OIW measurement analysers prior to reinjection into the
reservoir, diversion to the slops tank or discharge overboard. Both meters are International Convention for
Prevention of Pollution from Ships 1973 (MARPOL) certified. As an automated fail safe, if any of the meters
fail to confirm OIW readings in the overboard discharge stream, inconsistent readings are observed between
the CCR and the OIW analysers and/or the verification tests, or the OIW concentrations do not meet the
specifications, then PW is diverted to the slops tank, alternative slops tank (Cargo Oil Tank No 4) or other
specified storage tank.

In the event OIW analyser readings become unstable or vary substantially over a 24-hour period, manual
sampling at six-hour intervals of OIW are completed to verify OIW specifications are being achieved while
PW is being directed overboard. The manual sampling occurs until online analysers are brought back into
calibration and the results are recorded and readings are entered in the daily Pyrenees Facility Production
Report and the Enterprise Upstream database as per the Monitoring and Management of Produced Water
and Slops Discharge Procedure.
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3.13.6 Drainage system
3.13.6.1 Closed drains

All pressure vessels and equipment in hydrocarbon service or containing hazardous fluids on the Pyrenees
Venture FPSO are provided with a hard-piped drain connection to the closed drains system. The system is
generally used to drain liquids from process vessels and equipment prior to maintenance and therefore these
sources are normally isolated and only drained after depressurisation. The closed drain system also collects
liquids during normal operations.

The collection vessel for the closed drain system is the LP flare KO drum (Section 3.13). Liquids collecting in
the LP flare KO drum are normally pumped back to the process upstream of the crude heater; however, it is
also possible to route the liquids to the slops system in case the process train is unavailable or it is not
desirable to return the fluid back to the process (i.e. well clean up fluids). The route to the slop systems is
isolated and only used under controlled circumstances.

3.13.6.2 Open drains
The Pyrenees Venture FPSO open drain system consists of the following sub-systems:

e hazardous open drains, which collect liquids from open drain sumps, tundishes and equipment drip
trays in areas classified as hazardous

e non-hazardous open drains, which collect liquids from open drain sumps, tundishes and equipment
drip trays in areas classified as non-hazardous

e chemical drains from bunded containment areas, which allow collection or disposal of chemicals
from the chemical injection facilities.

These are discussed in further detail below.
3.13.6.2.1 Hazardous and non-hazardous open drains

The open drain systems are designed to handle rainwater, deluge/firewater, wash down water and any
spillage of liquids which may also contain solids from process plant deck areas and equipment drip trays.
The hazardous and non-hazardous areas on the Pyrenees Venture FPSO have separate open drains
collection systems. The hazardous drains in the hydrocarbon modules have dedicated routing to the slops
tank, separate from non-hazardous open drains. The hazardous and non-hazardous open drain headers can
be routed either to the port slops tank or the four-port slops tank.

Liquid spills are contained and recovered by routing the open drains system to a series of segregated sumps
located in the floors of areas with plated decks to either hazardous or non-hazardous open drains,
depending on the area classification. These sumps have their outlet protected by a strainer screen to prevent
solids from entering the system and creating blockages. The overflow system for these sumps is designed to
minimise the risk of overboard discharge of hydrocarbons (in the case of a spill). Liquid captured in these
sumps then flows to a common header, either hazardous or non-hazardous depending on area classification,
via gravity to the slops tank system. Water is decanted in the slops system before being treated in the water
treatment package (refer Section 3.13.5). Recovered oil is routed to the cargo storage tanks.

A liquid seal is provided at the slop tank inlet connection to prevent inert gas migration from slops tank to
plant areas via the open drains system.

All equipment that is likely to have small and/or unpredictable leaks of hydrocarbons or chemicals (such as
pump seals) have dedicated drip trays.

Excess flows experienced during deluge or heavy rainfall is managed using two offtakes from the drain
sumps — one at a low level routed to the open drains system, the other at a higher level routed to the ships
deck. The overflow offtake is designed such that it minimises overflow of hydrocarbon.

3.13.6.2.2 Chemical storage area open drains

The open drains in the chemical storage areas have the following design features to minimise the risk of
release of any spillage to the marine environment.

The chemical storage area consists of two levels — a chemical loading/unloading/handling area at the top
level and the chemical storage and injection area, beneath the chemical handling area. Both areas are
individually bunded and have drain sumps with segregation according to chemical compatibility.
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All chemicals collected on the open drain sump at the top level are piped to the appropriate drain sumps
provided in the chemical storage and injection area.

Level switches are provided for the chemical storage and injection area drain sumps that alarm on high level.

The collected drainage from the chemical storage and injection area drain sumps are pumped to a
transportable waste collection tote tank in the event of a spill, or to the open drain system during normal
operations.

3.13.7 Seawater system

Seawater is pumped onboard the Pyrenees Venture FPSO for use as cooling water and to produce potable
and fresh/distilled water. These systems are discussed further below.

3.13.71 Cooling water system

The purpose of the Pyrenees Venture FPSO seawater systems is to provide process and heating, ventilation
and air conditioning cooling. Seawater is delivered to the system from the ship’s hull via three seawater lift
pumps.

The process cooling water system consists of two sub-systems:

o the tempered water cooling system, which is a closed loop system that provides cooling to process
heat exchangers and topsides machinery

o the seawater cooling system, which provides cooling to the closed loop process cooling water and to
process coolers.

The tempered water cooling system is a closed loop system which provides cooling for the HP compressors,
PW injection pumps, LP fuel gas cooler, steam condensate cooler and sample coolers. There is provision for
chemical injection into the system as required (pH buffer, oxygen scavenger, scale/corrosion inhibitor and
biocide).

The seawater cooling system is a single pass system used primarily to cool the seawater/tempered water
cross exchanger, offgas cooler, crude rundown cooler and PW injection cooler. The seawater is filtered at
the intake through the seawater coarse filters to prevent intake of a sudden influx of microalgae, seaweed,
etc. After use in the cooling water system, the heated seawater is discharged overboard to discharge
specifications.

Marine growth is prevented from growing in the seawater cooling system by a sodium hypochlorite copper
chlorine system. Antifoam is also injected at the inlet of the seawater deaeration tower to control seawater
foaming to reduce deaeration.

The daily seawater cooling flow rate expected during operations is 33,600 to 38,400 m?®day. The design
return temperature is 46.3°C at the maximum expected surface ambient seawater temperature of 31°C.
Cooling water flow rates and temperature are recorded in Pl Process Book as per the below specifications
(Table 3-9).

Table 3-9: Cooling water discharge specifications

Cooling water Unit Quantity

Cooling water discharge temperature max." °C 50

Daily flow rate m?3/day 48,000

' Limit to comply with environmental requirements and to reduce scaling potential in seawater cooling system.
3.13.7.2 Fresh water system

Fresh and distilled water is produced on the facility by a ‘fresh water’ generator, which uses heat from the
auxiliary boiler steam system or main engine jacket cooling water to evaporate seawater in a vacuum. The
vacuum is applied to the separator vessel by the brine ejector and seawater from the ejector pump is used to
condense the vapour. The distillate water pump removes the PW from the condenser and delivers it to either
the distilled or potable water tanks.
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The fresh water generator consists of heat exchangers, separator shell and condenser, water ejector, the
ejector pump, steam injector, distillate pump, salinometer, solenoid valve, deflector, mesh separator, water
meter and feed water chemical injection unit.

The fresh water is stored in tanks and distributed by hydrophore units with electric driven pumps. Facilities
for transfer of potable water from supply boats to the Pyrenees Facility freshwater storage tanks are also
provided.

Fresh water is used for accommodation potable and hot water services, machinery space drinking fountains,
topside utilities and safety showers and eye wash stations.

3.13.8 Cargo tanks

The Pyrenees Venture FPSO is divided into sealed compartments by a series of longitudinal and transverse
bulkheads. There are six port cargo tanks and six starboard. The Pyrenees Venture FPSO features a double
skinned hull (sides and bottom) around the cargo tanks.

The cargo tanks are blanketed with inert gas and maintained at a slight positive pressure, up to 14 kPa(g).

Stabilised crude oil is offloaded to tankers (up to 125,000 dead weight tonnage) moored at the stern of the
Pyrenees Venture FPSO in a tandem configuration, using a floating hose (260 m by 16-inch) connected from
the stern of the Pyrenees Venture FPSO to the mid-ship manifold of the receiving tanker. A mooring hawser
connects the two vessels during crude transfer operations, with the distance between the two vessels
approximately 60 m, maintained by an operations support vessel providing static tow on the offtake tanker.

The cargo system is designed to offload 87,430 m* (550,000 bbl) in less than 30 hours. Cargo pumping is via
electric submerged deep well pumps located in the cargo tanks. The dual carcass floating hose is stored on
a hose-reel at the stern of the Pyrenees Facility while not in use. This reduces the likelihood of damage to
the hose during handling or impact by vessels (and their propellers) and subsequent oil releases and
enables the Pyrenees Venture FPSO to steam away from an incoming cyclone at a higher speed (as the
floating hose is not being towed behind).

The offloading system includes an emergency shut off valve at the Pyrenees Venture FPSO stern and an
emergency disconnection system. Both are capable of being remotely operated from the CCR. The floating
hose has a quick release as part of the hose reel for emergency release. The design of the unit is such that
minimal oil is lost in the event of a release (approximately 40 L).

3.13.9 Ballast system

The Pyrenees Venture FPSO ballasting system comprises six pairs of wing double bottom ballast tanks and
the fore peak tank which surround the cargo tanks, providing a double hull arrangement. The ballast tanks
and ballast system maintain stability of the Pyrenees Venture FPSO and manage stress conditions during
cargo loading and discharge operations. Control of the ballast system is operated in the CCR, in conjunction
with the ‘Shipmanager’ system, which monitors the load forces (e.g. shear forces and bending moments) and
to ensure they remain within the acceptable stability envelopes.

The Pyrenees Venture FPSO ballast system complies with ABS Classification Rules and IMO (Ballast Water
Management Convention) requirements. The system consists of:

e ballast tanks and pumps
e hydraulic power unit and supply lines
e ballast valves and piping
e vessel monitoring system/ballast panel (and associated software).
Ballast tanks and cargo tanks are segregated to minimise potential contamination with oil.

Two single stage centrifugal ballast pumps are provided, which take water from the ballast tanks or the sea
(via a sea chest) via the ballast ringmain. The port and starboard ballast systems are cross connected via
ringmain piping, allowing pumping from tanks on one side to the other and de-ballasting of any through either
pump. Backup power is provided for the loading computer and cargo control panel via the emergency
switchboard (i.e. emergency generator).
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3.13.10 Offloading system and offtake tanker mooring

The Pyrenees Venture FPSO facility has a tandem offloading system, providing handling facilities to
non-dedicated tankers of up to Suezmax (150,000 T) size, in accordance with Oil Companies International
Marine Forum (OCIMF) requirements.

Before gaining Woodside’s acceptance for offloading from the Pyrenees Venture FPSO facility, export
tankers are assessed for their performance, quality (historic performance or incidents, documentation,
systems and procedures) and operational compatibility with the facility.

Once accepted for offloading, the tanker must comply with requirements under the Pyrenees Venture
Berthing & Terminal Handbook, which contains rules, information and operations guidelines. The manual
also describes the operations and approach to the PSZ and cautionary zone, and the rules that apply in each
area. Approach to the facility is approved by the facility OIM, then occurs under supervision of a Woodside
pilot in accordance with the IMO and International Maritime Pilots Association Guidelines.

While the offtake tanker is making its approach to the Pyrenees Venture FPSO facility, a support vessel runs
the messenger rope to the stern-mounted mooring hawser, then assists in the berthing operation as directed
by the pilot, including transferring the hose to the offtake tanker connection. After the hose is connected,
line-up for cargo operations begins under the direction of the pilot, with communications continuously
maintained between the offtake tanker, the Pyrenees FPSO facility and facility support vessel. Separation
between the FPSO and the offtake tanker is maintained by the support vessel on static tow at the stern of
the offtake tanker, which also controls movement of the tanker.

Crude oil is offloaded to the offtake tanker via a 16-inch diameter, 279 m long floating offtake hose. It
comprises a heavily reinforced material in sections approximately 11.8 m long, with flanged and bolted
connections between sections. This allows each section to be independently tested and replaced if
necessary. A double dry-break coupling is fitted approximately 30 m from the offtake rail end of the hose,
which will release at a predetermined tension. Minor oil spillage may occur into drip trays on the tankers
when the hoses are separated; spillage is minimised by closing the valves in each half of the parted
dry-break coupling and all oil is retained within the drip trays.

Offloading operations from the Pyrenees Venture FPSO facility take place as required, based on production
rates. Offtakes are currently every six weeks and will decline in frequency as production rates drop over time.
Trading tankers have an oil storage capacity of up to 120,000 m?; a full loading operation is expected to take
up to 30 hours. Initial loading rates are approximately 700 m3/hr; however, once safety and override checks
are satisfactory, the rate is increased to suit offtake tanker requirements, to a maximum loading rate of

4000 m?hour.

Offloading to tankers is monitored by the Pyrenees Venture FPSO facility’s approved stress and stability
program, which continuously calculates the stresses in the hull, based on measured liquid levels and
densities within the tanks, and provides alarms if hull stresses exceed the allowable envelope.

The offtake hose is stored on a stern-mounted hose reel when not in use. This reduces the likelihood of hose
damage during handling or impact by vessel.

3.13.11 Inert gas system

The inert gas system ensures the atmosphere in the Pyrenees Venture FPSO cargo storage and slop tanks
is maintained at a positive pressure to prevent the formation of flammable mixtures during crude oil washing
and purging operations and cargo offloading.

The system on the Pyrenees Venture FPSO is a standard inert gas system which uses boiler flue gas as the
inert gas, sourced from the exhaust gas duct of the auxiliary boilers. The inert gas has an oxygen content of
below 5% by volume. The inert gas plant is located in the engine room. The plant consists of a scrubber and
demister, two inert gas blowers, a deck water seal unit, pressure/vacuum breaker, ducting and necessary
fittings. The inert gas system is a standalone system with on-line monitoring of the inert gas oxygen content
via a control panel in the CCR. On-line monitoring of the inert gas oxygen content is provided at the CCR. At
high oxygen levels (above 5%), the deck supply valve will close automatically and the inert gas is vented to
the atmosphere. Continuous monitoring of the inert gas pressure is also provided in the CCR and the bridge.
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3.13.12 Greenhouse gas emissions

The sources of greenhouse gas (GHG) emissions associated with the Petroleum Activity are shown in
Table 3-10. GHG sources that are not part of the Pyrenees Facility (e.g. transport, refining of oil) are
included for completeness. In the context of this EP, the emissions are classified as direct and indirect
emissions.

Table 3-10: Direct and indirect greenhouse gas (GHG) emissions sources associated with Pyrenees
production

Emission Source Location Jurisdiction Process
type

Direct Pyrenees Facility Offshore Commonwealth GHG emissions associated with fuel,
process flares, fugitives and process vents

Indirect Support operations Offshore Commonwealth GHG emissions associated with engines

and fugitives on vessels and helicopters
Transport Transit Subject to GHG emissions associated with transport
consumer location | of products to market

Refining of oil Market Subject to GHG emissions associated with
Regassification of gas consumer location | combustion of products as part of power

generation and other energy products

Distribution and within the final market

combustion of oil and
gas by third-party

user
3.14 Emergency blowdown, shutdown and safeguarding
3.141 Emergency blowdown

All hydrocarbon inventories on the Pyrenees Venture FPSO are provided with facilities to enable them to be
depressurised via the blowdown system. The blowdown system comprises:

o fail open blowdown valves on various process equipment
e control instrumentation, power supply and instrument air.

The status of the blowdown valves is indicated in the CCR. Blowdown can be initiated manually from the
CCR or automatically via the fire and gas system.

The blowdown design philosophy is based on blowdown of vessels from maximum operating pressure to
6.9 barg or 50% of maximum operating pressure within 15 minutes, whichever is lesser.

The actual blowdown has been conservatively based on blowdown from high pressure trips instead of
normal operating pressure. This means blowdown from the normal operating pressure can be achieved in
less than 15 minutes in most cases.

3.14.2 Shutdown and safeguarding control systems

The Pyrenees Venture FPSO has shutdown and safeguarding systems to automatically sense any abnormal
process condition, alert the operator at the operator interface in the CCR and execute actions (such as
isolate process inventories, initiate blowdown and shutdown equipment).

The process control system continuously monitors and controls the Pyrenees Venture FPSO process and
utility systems, including equipment packages and associated facilities. Subsea wells are controlled by a
standalone master control station. The process control system is the main data collection point for the
information management (e.g. including hydrocarbon accounting for emission reporting).

The alarm monitoring system comprises the cargo and ballast control/stress systems, tanker loading
facilities, certain utilities and services (e.g. diesel, potable water) and electrical power management for the
emergency/essential generators. The system is also monitored and controlled in the CCR.
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The subsea control system includes all electronic components and facilities for full control and monitoring of
the subsea facilities and the associated hydraulic power on the vessel deck. The complete subsea
installation is normally operated from the subsea master control station remote terminal in the CCR.

3.143 Emergency shutdown valves

Emergency shutdown valves (ESDVs) are provided throughout the topsides hydrocarbon processing plant
and in the fuel gas and methanol systems. The ESDVs are designed and installed in accordance with ABS
Classification and API standards.

The valves are pneumatically actuated, except the riser ESDVs which are hydraulically operated. The
ESDVs are fail safe design, sprung to close with hydraulic/pneumatic actuation to open (i.e. they fail closed
on loss of air/hydraulics or control signal). The valve position is indicated locally and in the CCR.

The topsides ESDVs are fire rated and are protected against long duration riser fires. Emergency shutdown
of all isolation valves including the riser ESDVs will occur automatically upon confirmed fire or gas detection
or as a result of process upset. ESDVs can also be initiated manually from the CCR and various pushbuttons
around the Pyrenees Venture FPSO.

3.15 Utility systems
3.15.1 Power generation
The Pyrenees Facility power generation is derived from the following systems:
e topside main generators — three dual-fuel turbine generators each providing 7,000 kW
o essential (hull) generators — three sets of diesel generators each providing 950 kW
e emergency generator — one set diesel generator producing 300 kW
¢ uninterruptible power supply (UPS).

The primary source of electrical power for the Pyrenees Facility is three (dual fuel gas/diesel) turbine-driven
power generators (located topside) and associated distribution system. Production equipment is
predominantly electric motor driven, except the gas compressors which, like the main power generators, are
also gas turbine driven. The power generation system is designed to be used in both production and ship’s
navigation requirements.

The Pyrenees Facility power systems are discussed in further detail below.
3.15.1.1 Topside power generation

Topside power generation is provided to meet all power requirements for the Pyrenees Facility when
connected to the spider buoy and in normal production and offloading mode. This includes all process, utility
and marine electrical loads. The topside main generators are also used for connection and reconnection of
the Pyrenees Venture FPSO with the turret if it is necessary to use the thruster during the connection
process.

The three gas turbine generator sets are 7,000 kW gas/diesel Solar Taurus 70 units. Two are usually in
operation at any time with one remaining on standby. This design arrangement enables improved availability
and reliability for sparing and redundancy. The generators normally run on fuel gas, with diesel fuel used
only during periods when gas is unavailable, such as black start, turret connection and disconnection.

The main generator fuel system is capable of automatically switching from fuel gas to diesel fuel without
interruption to the power supply, initiated either by a specific shutdown signal or upon loss of fuel gas
pressure. Alternatively, the system may be manually switched from diesel to fuel gas without interruption to
the power supply. Dual fuel capability improves the availability and reliability of power, helping to prevent
facility shutdown or blowdowns and in turn reducing additional flaring from such unplanned events.

Fuel gas consumption of the gas turbine generators is not metered individually, however, this can be
indirectly determined from power generated (kW), which is metered on each turbine.
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3.15.1.2 Essential (hull) generators

Diesel generators in the shipside engine room are retained as a standby for marine utility and emergency
systems and as the main generator for ship navigation. They additionally allow ‘black start’ of the main gas
turbine generator. The system consists of three diesel engine driven generators of 950 kW each.

In the event of topside generation failure, the shipside generators will supply power to shipside utilities and
topside emergency power. Start of shipside main generators (essential generators) is controlled both
manually and locally. Power supply change over from topside gas turbine generators to shipside generator is
performed with non-blackout power changeover (a short period parallel running of shipside and topside
generators for power transfer with sync-check will be catered for as part of the system design).

3.15.1.3 Emergency generators

A diesel engine driven emergency generator is installed within a dedicated machinery room located on the
hull’s main deck, along with its dedicated diesel day tank (with 18 hours running time). The generator is
300 kW.

The emergency generator satisfies all regulation and class requirements and has sufficient installed capacity
to satisfy all hull and topside systems emergency loads, including:

¢ emergency and helideck lighting
e UPS and battery systems
e fire and gas detection and prevention
¢ all emergency response telecommunication systems
e navigation systems and aids
e emergency equipment
e control power for subsea system
e UPS for the control systems.
3.15.1.4 Uninterruptable power supplies

Standalone UPSs provide secure power to the Pyrenees Venture FPSO critical loads for control,
communication, safe shutdown and evacuation of the facility. Critical loads are defined as those required to
maintain safe condition, equipment, or prevent loss inventory.

The systems are 100% redundant with exception of existing marine battery supplies and are configured to
provide automatic and uninterruptible back-up on loss of normal, essential and emergency power. All
systems have sufficient storage battery capacity to provide power in accordance with Classification Society
requirements for marine and offshore installations. Redundant systems may be supplied from both
emergency and normal power supply.

These power supplies also provide clean power services to sensitive instrumentation and telecommunication
equipment where close tolerance voltage and frequency conditions are needed and supply disturbances
minimised.

The critical loads have minimum battery autonomy periods. The critical loads include:
e process control and safety systems
o fuel gas system and supporting process control system equipment
e navigation aid systems
e electrical system
o topside unit control panel and mechanical packages
e critical control and alarm equipment.

Battery autonomy periods are also provided for telecoms essential loads, telecoms normal loads and
instrumentation.
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3.15.2 Diesel fuel system

Marine diesel oil is used for all sail-aways, initial mobilisation voyage and initial start-up and emergency
operations, or to cover periods of disruption to production activities in the absence of fuel gas.

Diesel is required as the primary fuel for the following systems:
e secondary fuel for the topside power generation and marine steam boilers
e FPSO main engine
e essential generators and the emergency generator
o firewater pumps (main and standby)
e lifeboat.

Diesel fuel is bunkered onboard the facility from offshore support vessels (OSVs) and stored in the diesel
storage tanks (approximately 2,935 m? capacity) located within the aft hull of the Pyrenees Venture FPSO.
Approximately 10 L per month of biocide/corrosion inhibitor is added on an as-required basis once diesel is
stored onboard the Pyrenees Venture FPSO.

3.15.3 Hydraulic and lube oil

The hydraulic power units provide clean hydraulic fluids at various flow rates and pressures to accommodate
the requirements of:

e mooring/topsides:

- well subsurface safety valves and Xmas tree valves

- riser and fluid transfer path ESDVs

- topsides hydraulic ESDVs

- ancillary topsides and hull systems hydraulically activated valves
- mooring buoy structural connector

e marine:

- cargo, ballast and slops tank valves

- hull systems mooring and hawser winches.

Hydraulic fluid for the subsea control system is water based to minimise flammable hazards. Hydraulic fluid
is replenished via tote tanks. The lube oil is used both for the power generation turbines and for major
topsides rotating equipment. A lube oil purification system is also provided.

Sealed bulk bins are used to transfer large quantities of lube oil and chemicals offshore. The bins are located
topsides at an elevated position with a gravity distribution piping to main oil consuming packages and the oll
storage tanks.

3.15.4 Instrument and plant air system

Instrument air and utility air generation systems are provided via ‘control’ air compressor/drier/receiver (three
by 50%). This supplies the instrument air header and nitrogen generation system. The instrument air users
include:

e instruments and pneumatic tools
e gas turbine power generators
e process packages.

The ‘start’ air compressor/receiver supplies the utility air header.
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3.15.5 Nitrogen system

The Pyrenees Venture FPSO process plant is equipped with a 155 m3/hr LP nitrogen generation system (i.e.
compressed air powered membrane system), with a nitrogen purity of 97.5%. The nitrogen system is used to
purge equipment and piping and is used as back up to the flare header purge gas.

3.15.6 Steam systems

Six-barg steam is supplied from the ship’s hull for use as the heating medium for crude heater after
depressurising and desuperheating to 1.0 barg saturated steam. Steam is also supplied to the topsides utility
stations from desuperheater downstream. Steam condensate exiting the crude heaters is collected in the
condensate collection drum and returned under gravity to the hull via steam condensate cooler.

3.15.7 Sewage and putrescible wastes

There are two sewage treatment units installed on the Pyrenees Venture FPSO. Sewage treatment unit
U_4151 is the primary unit, sized for a maximum of 60 persons on board. This unit was installed during the
Pyrenees Venture FPSO conversion. A second unit, sewage treatment unit U-4152, is sized for 32 persons
on board and pre-existed the Pyrenees Venture FPSO conversion. This unit is retained as a standby
(emergency) unit.

Both units are combined treatment systems manufactured by EVAC. Each unit comprises an integrated
vacuum generator and a biological sewage treatment system. The system uses an aerobic process whereby
activated sludge converts organic substances in waste water to carbon dioxide and water without danger of
methane gas production. The units are fully automatic in normal operation and require low maintenance.

Both units are designed to meet the requirements of the International Convention for Prevention of Pollution
from Ships 1973, as modified by the Protocol of 1978 (referred to as MARPOL 73/78) Annex IV and the US

Coast Guard Code of Federal Regulations Title 33 part 159, which specifies the discharge effluent quality as
follows:

e biochemical oxygen demand <50 ppm
e suspended solids 100 ppm
o faecal coliforms <250 pcs/100 ml most probably number.

Sewage and greywater is discharged from the units to the marine environment in accordance with Annex IV
of MARPOL 73/78.

Putrescible waste (food waste) is macerated to a size of <25 mm before discharge to the marine
environment.

3.15.8 Cranes and material handling

The Pyrenees Venture FPSO is equipped with material handling equipment to enable maintenance of all
major equipment on the Pyrenees Venture FPSO, efficient movement of materials around the Pyrenees
Venture FPSO, and transfer of materials to and from OSVs.

3.15.9 Passing vessel detection

Management controls are in place to reduce the likelihood of unplanned interactions between the Pyrenees
Venture FPSO and other vessels. These include features that allow detection of vessels approaching or
passing near the Pyrenees Venture FPSO:

o facility personnel to observe approaching vessels and raise the alarm
¢ automatic identification system (AIS)
e automatic radar plotting aid
e closed circuit television.
Communication systems to notify other vessels of the Pyrenees Venture FPSQO’s location include:
e navigation aids, bridge wing searchlights and lights/deck illumination

o fog signal in restricted visibility
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e radio communications.

The turret also has a radar reflector and navigation lights, which are activated when the Pyrenees Venture
FPSO is disconnected.

3.15.10 Facility lighting

Artificial lighting on the Pyrenees Venture FPSO and support vessels at night is at levels required for safe
conduct of operations and for various navigational sea and air safety requirements.

The main criterion for lighting design is to ensure that there is effective lighting to maintain a safe working
area, and safe movement around the vessel to enable start-up, inspection and testing. All access ways to
emergency pathways are also required to have sufficient light for successful evacuation from the ship in the
event of an incident. As a result, the illumination levels on the Pyrenees Venture FPSO have been selected
to balance the functional requirements whilst minimising spill illumination from the Pyrenees Venture FPSO.
For safe working practices, the current specification requires lighting levels to be 150 lux at one metre above
the deck of the FPSO, being 24 m above sea level with a deck height of approximately 23 m.

The main areas that require direct sea lighting are the emergency departure and muster area on the aft of
the ship adjacent to the emergency escape vessel area. This is generally illuminated in the event of an
emergency on board and is not classified as normal lighting for the vessel. Additional lighting is required
periodically on cranes and around the stern of the Pyrenees Venture FPSO to allow safe lifting and loading
and unloading of support vessels and trading tankers.

3.15.11 Chemical injection system

A chemical injection system is provided for the chemical treatment of production fluids (both subsea and
topsides) and to protect piping and equipment. This includes a single chemical injection package, methanol
injection package and acetic acid injection package. A separate distribution panel is located on the
geostationary component of the DTM to facilitate distribution of subsea chemicals.

The system accommodates both continuous and intermittent chemical injection and is designed for minimal
manual handling and mainly uses large but standard sized re-usable tanks (tote bins or isotainers for large
consumption chemicals) which are filled onshore, shipped offshore, and placed in prearranged dedicated
locations to be piped directly into the chemical distribution system. Variable flow positive displacement
pumps are used to deliver the chemicals to the required injection points.

Normal loading is from tote/transportable tanks by gravity feed/or pumped to dedicated storage tanks (refer
Table 3-11 and Table 3-12 for indicative inventory volumes). Flexible hoses with quick connectors are used
to connect the tanks to the hard piped storage tank feed lines. The connectors and flexible hoses are unique
for each chemical, used to avoid cross contamination of chemicals.

Individual storage for each chemical is provided and incompatible chemicals are stored in separate bunded
areas. The acetic acid and methanol tanks (the largest inventory within the chemical injection area) are
individually bunded and drain to the slops tank. The chemical storage area has its own open drains systems,
which are described in Section 3.13.6.2.

Indicative chemicals in use and inventories on the Pyrenees Venture FPSO are outlined in Section 3.16.2.
Chemicals used in the process and subsea system are recovered onboard the Pyrenees Venture FPSO
(normally via the PW system) and reinjected or are alternatively collected and disposed through the slops
discharge system.

3.16 Hazardous substances and inventories

This section provides information on the hazardous substances stored and used on the Pyrenees Venture
FPSO and is divided into process and non-process hydrocarbons, and process and non-process chemicals.

3.16.1 Process and non-process hydrocarbons

The main indicative process hydrocarbon inventories on the Pyrenees Venture FPSO are summarised in
Table 3-11. In addition to the process inventories, the following non-process hydrocarbon inventories are
associated with the Pyrenees Venture FPSO:

e crude oil in the cargo tanks — maximum storage capacity 881,000 bbl

e crude oil in the offloading hose (temporarily during offtake, 260 m long and 400 mm diameter)
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: PYHSE-E-001 Revision: 23 Page 75 of 530

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



Pyrenees Facility Operations Environment Plan

o diesel oil in the bulk storage tanks and various day tanks — approximately 2,452 m? (with small
quantities stored topsides in the emergency generator and lifeboat).

The hydraulic power units also provide clean hydraulic fluids at various flow rates and pressures to

accommodate the requirements of the mooring/topsides and marine users.

Table 3-11: Indicative topsides process hydrocarbon inventories on the Pyrenees Venture FPSO

Inventory Operating Operating temp | Gas volume Liquid
pressure (bar) (°C) (m?3) volume (m?)

First-stage separator V-0101 9 39 to 61 99.3 210
Test separator V-0105 9 14 to 47 35.7 73.2
Second stage separator V-0102 4 95 to 100 54.7 187.9
HP1 suction scrubber V-0301 8.5 45 4.3 1.212
HP2 suction scrubber V-0302 23.7 39 2.5 0.54
HP2 compressor C-0312 67.7 39 15 Negligible
Glycol contactor T-0351 65 39 13.3 Negligible
HP3 suction scrubber V-0303 64.6 41 1.2 0.6
HP3 compressor C-0313 169 153 15 Negligible
Macedon gas scrubber V-0305 7210 170 14 4.6 0.78
HP fuel gas filter/separator F-6451 64.5 41 4.6 Negligible
HP fuel gas KO drum F-6401 3.5 46 0.7 0.4
HP flare gas KO V-6401 0.1to5 27 to 100 63.8 15.79
LP flare gas KO V-6401 0.1t00.5 40 to 132 11.6 16.56
Qag lift and gas injection swivel 167.7 60 0.1 Negligible
piping
Offgas cooler E-0131 9 39 16.1 Negligible
Fuel gas system piping 27.6 58.4 11 Negligible
Production turret/spider buoy 9 29 24 0.33
Gas lift turret/spider buoy 167.7 60 1.7 Negligible
Gas injection turret/spider buoy 167.7 60 1.7 Negligible
Crude export 13 60 Negligible 155.6
Well clean-up package 3.5 60 Negligible 53

3.16.2

Process and non-process chemicals

Table 3-12 provides an indicative list of process chemicals and their indicative storage inventories onboard
the Pyrenees Venture FPSO. Table 3-12 also lists the dosing point in the process, their purpose, typical
dose rate, chemical type/classification and chemical risk assessment undertaken.

The chemicals with the largest inventories on the Pyrenees Venture FPSO are discussed in further detail

below:

e Methanol is used when required in low dose rates to prevent hydrate formation in the production and
gas manifolds in the event the glycol dehydration unit is out of service or off specification, or for
chemical line flushing. Pyrenees hydrate management under normal steady state operation is
achieved through environmental conditions (e.g. ambient temperature is 21°C). Wells may require
methanol injection in the event of a protracted shutdown. For long-term shutdowns (e.g. cyclone
disconnect), the flowlines are depressurised and do need to be inhibited with methanol.
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o Demulsifier is injected continuously into the wells. The Pyrenees crude is categorised as a heavy oil
with an API gravity of 19. Heavy oil development wellstreams are characterised by water
dispersions/emulsions. The point at which the water-in-oil emulsion inverts and the water becomes
the continuous phase is referred to as the ‘inversion point’ or ‘critical water-cut’. The Pyrenees crude
emulsion inversion point is at approximately 90% water cut.

Maintenance chemicals include chemicals which are required for general maintenance or ‘housekeeping’
activities and are critical for overall maintenance of the facility and its equipment. These may include paints,
degreasers, greases, lubricants, and domestic cleaning products. They may also include chemicals required
for specialty tasks, such as laboratory testing and analysis.

Maintenance chemicals generally present negligible risk to the environment as they are not discharged as a
result of their use (e.g. paint) or are used intermittently and discharged in low volumes (e.g. domestic
cleaning products).
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Table 3-12: Indicative process chemical types and storage quantities

Chemical Chemical name Dosing point and Tank capacity Estimated daily Dosage Discharge concentration
(indicative only) purpose use concentration (ppm (ppm viv)
viv)
Hydrate inhibitor Methanol Subsea wellhead — 30 m? As required As required Variable
(methanol) controls hydrate formation
Topsides FLOW18280F Topside process — 20 m? Not currently used 0to 50 <30
demulsifier facilitates separation of oil
and water
Water clarifier CHP917407.32H Topside process — 9.2 m? 150 L 0to 10 <30
(Cleartron 1ZB-172) facilitates separation of oil
and water
Scale inhibitor SCAL16484F2 Topside process and 11 m? 250 L 13 <40
subsea wellheads —
controls inorganic scale
due to mixing of seawater
and PW
Corrosion inhibitor | CORR11447A Topsides process — 9.2 m? 650 L 30 <10
controls corrosion
Biocide EC6297A Slops tank and topside 52m? 450 L and batch 300 The distributed control
process — controls dosed every five and system logic prevents PW
bacterial count seven days discharge overboard during
process biociding and for four
hours post dosing
TEG antifoam AFMR19029A Controls foaming on tower | 70 L As required As required Variable
Process antifoam AFMR19242A Topsides process — 144 m? 108 L As required Variable
controls foam
TEG pH adjuster CORR11005A Adjusts/maintains pH 70L As required As required Variable
Oxygen scavenger | Nalco 7408 Topsides process — 52m3 As required As required Variable
reduces dissolved oxygen
concentration to <10 ppb
TEG TEG Gas dehydration 11 m? As required As required Variable
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Chemical Chemical name Dosing point and Tank capacity Estimated daily Dosage Discharge concentration
(indicative only) purpose use concentration (ppm (ppm viv)
viv)
Subsea demulsifier | Baker Hughes Subsea wellhead — 20 m? 480 L 0 to 250 <26
DMO83409AP facilitates separation of oil
and water
Subsea control Transaqua HT2 Subsea wellhead — 5m? As required As required Variable

fluid

(Castrol)

hydraulic fluid
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3.16.3 Chemical selection, assessment and approval

As part of Woodside’s chemical approval process, operational chemicals are selected and approved in
accordance with the Woodside Chemical Selection and Assessment Environment Guideline. This guideline
is used to demonstrate that the potential impacts of the chemicals selected are acceptable and ALARP, in
line with Woodside’s Environmental Performance Procedure. The procedure requires chemicals to be
selected with the lowest practicable environmental impacts and risks, subject to technical constraints.

The Woodside Chemical Selection and Assessment Environment Guideline includes the requirements set
out by the Australian Government under the Industrial Chemicals Environmental Standard. This framework is
a key component of several national reforms to improve approaches to how industrial chemicals are used,
produced, imported and managed.

3.16.3.1 Environmental selection criteria

Woodside’s process for selecting and assessing chemicals follows the principles outlined in the Offshore
Chemical Notification Scheme (OCNS) which manages chemical use and discharge in the United Kingdom
(UK) and the Netherlands (background on the OCNS scheme is provided below):

o Where operational chemicals with an OCNS rating of Gold/Silver/E/D and no OCNS substitution or
product warning are selected, or a substance is considered to pose little or no risk to the
environment, no further control is required. Such chemicals do not represent a significant impact on
the environment under standard use scenarios and therefore are considered ALARP and
acceptable.

¢ If other non-rated chemicals are required, or rated chemicals with a substitution warning, chemical
selection process and ALARP justifications are undertaken where required.

The ALARP assessment may consider chemical toxicity, biodegradation, and bioaccumulation potential,
using industry standard classification criteria. If a product has no specific ecotoxicity, biodegradation, or
bioaccumulation data available, these options are considered:

e environmental data for analogous products can be referred to where chemical ingredients and
composition are largely identical, or

e environmental data may be referenced for each separate chemical ingredient (if known) within the
product.

3.16.3.2 Background overview of Offshore Chemical Notification Scheme

The OCNS Scheme applies the requirements of the Convention for the Protection of the Marine Environment
of the North-East Atlantic (OSPAR Convention). The OSPAR Convention is widely accepted as best practice
for chemical management.

All chemical substances listed on the OCNS ranked list of registered products have an assigned ranking
based on toxicity and other relevant parameters such as biodegradation, and bioaccumulation, in
accordance with one of two schemes (as shown in Figure 3-14).

e Hazard Quotient Colour Band: Gold, Silver, White, Blue, Orange and Purple (listed in order of
increasing environmental hazard), or

e OCNS Grouping: E, D, C, B or A (listed in order of increasing environmental hazard). Applied to
inorganic substances, hydraulic fluids and pipeline chemicals only.

Gold Silver White Blue

E D C B A

Figure 3-14: Offshore Chemical Notification Scheme ranking
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3.17 Support vessel operations

Vessels, powered by either liquefied natural gas (LNG) or diesel, are used in a support capacity for
transferring personnel in emergency scenarios, material and equipment to and from the facility. Vessels are
also used for project field work. All support vessels are required to undergo a Woodside marine assurance
inspection to review compliance with marine laws and Woodside safety and environment requirements.

3.171 Facility support vessels

Specifications of the Go Provider vessel (Figure 3-15) are presented in Table 3-13 as a representative
example of typical specifications of a vessel that supports the Pyrenees operations. Vessels supporting the
facility vary depending on vessel schedules and availability. While in the field, the vessel also backloads
materials and segregated waste for transport back to the King Bay Supply Facility in Karratha.

Figure 3-15: Typical facility support vessel (Go Provider)

Table 3-13: Indicative facility support vessel specifications (Go Provider)

Attribute Details
Type Facility support vessel
Length overall 62.0m
Breadth 17.0m
Draft 45m
Dead weight tonnage 1,250 tonnes
Accommodation Berthing for 34 personnel

3.17.2 Other support vessels

Other support vessels such as crew transfer vessels, subsea support vessels (crewed or remotely operated)
are used for field work, including cargo operations and subsea IMMR activities. Vessels supporting the
activities may vary depending on operational requirements, vessel schedules, capability and availability.

Typical support vessels use a dynamic positioning (DP) system to allow manoeuvrability and avoid anchoring
when undertaking works, due to the close proximity of subsea infrastructure. However, vessels are equipped
with anchors which may be deployed in an emergency or during non-routine activities.

Vessels used to support IMMR activities may range in length from 50 m to 120 m and include multi-purpose
support vessels and dive support vessels. Typically, only a single vessel would be required to implement
IMMR activities. Inspections are typically for one to two weeks and occur once or twice a year. Infrequently,

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: PYHSE-E-001 Revision: 23 Page 81 of 530

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



Pyrenees Facility Operations Environment Plan

there may be a requirement (e.g. a minor repair) for more than one vessel. These activities are still typically
only one to two weeks. Repairs may also take longer, up to around four weeks, and if occur, typically only
occur once every several years.

Vessels operate 24 hours a day. It is anticipated that vessel time for routine inspection will involve no more
than one to two weeks per year, depending upon operational requirements. Maintenance and repair activities
may result in additional vessel time, depending on the scale and complexity of the work scope. This would
be for around four weeks.

Vessels will use DP to maintain position. All vessels will use marine diesel oil or marine gas oil and will be
provisioned in port. There will be no refuelling of IMMR vessels in the Operational Area. It is expected that all
vessels sourced for IMMR activities will have been previously operating in the North West bioregion, but may
be sourced from within Australian waters or internationally if required.

3.18 Helicopter operations

Helicopters are the primary means of transporting passengers and/or urgent freight to and from the
Pyrenees Venture FPSO and support vessels. They are also the preferred means of evacuating personnel in
an emergency. Helicopter support is principally supplied from Learmonth Airport.

3.19 Subsea inspection, monitoring, maintenance and repair (IMMR) activities

Subsea infrastructure is designed not to require significant intervention. Inspection and maintenance are
undertaken to ensure the integrity of the infrastructure and identify problems before they present a risk of
loss of containment. Maintaining infrastructure integrity also supports decommissioning planning.
Intervention may be required to repair identified problems.

To manage subsea threats (risks) the IMMR process requires an appropriate response to be selected to
manage specific equipment risks. This is typically one of: inspection, maintenance, monitoring or repair.

The IMMR process for subsea infrastructure, including suspended equipment, maintains equipment in good
condition and repair, for production and to enable future removal.

Subsea activities are typically undertaken from a subsea support vessel or uncrewed surface vessel and
may use a remotely operated vehicle (ROV) or autonomous underwater vehicle (AUV) with transponders to
inspect equipment, or divers. For some activities, ROVs or AUVs may also be deployed from the Pyrenees
Venture FPSO. It is possible that non-routine repair or replacement activities could require up to two IMMR
vessels in the Operational Area at the same time, for approximately two weeks.

Maintenance and repair activities may require the deployment of frames/baskets which are temporarily
placed on the seabed. These typically have a perforated base with a seabed footprint of about 15 m2. This
temporary equipment is removed from field via recovery to vessels at the completion of IMMR activities.

Typical IMMR activities are described below.
3.19.1 Inspections

Inspection of subsea infrastructure is the process of physical verification and assessment of components in
order to detect changes to the as-installed location and condition by comparison to initial state following
installation and previous inspections. Details of typical subsea infrastructure inspections/surveys are
provided in Table 3-14. Inspection of the exploration well with wellhead is determined by the WOMP. Scope
and frequency of subsea equipment (operational and suspended) are determined using a risk-based
inspection (RBI) methodology and associated plans.

RBI is commonly used within the industry as a method for determining inspection frequencies (Energy
Institute, 2009; DNV, 2019). RBI for subsea systems that have reached the end of their useful life inherently
pose less risk to the environment and may drive a less frequent inspection frequency.

Typical IMMR activities that may occur over the duration of this EP are outlined in Table 3-14.

Typically, total inspection activities are expected to be no more than one to two weeks per campaign with
typically no more than two campaigns per year, depending on work task requirements.
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3.19.2 Monitoring

Monitoring of subsea infrastructure refers to the process of surveillance of the physical and chemical
environment that a subsea system or component is exposed to in order to determine if and when damage
may occur, and (where relevant) predict the rate or extent of that damage. Monitoring activities may include
process composition testing, corrosion probes, corrosion mitigation checks, metocean and seismic
monitoring, and cathodic protection testing. Other monitoring activities include process monitoring
(temperature, pressure, etc), cyclone weather monitoring, and hydraulic fluid usage.

3.19.3 Maintenance

Maintenance activities on subsea infrastructure are those required at regular or planned intervals to prevent
deterioration or failure of infrastructure. Typical maintenance activities are described in Table 3-14.

3.194 Repair

Repair activities are those required when a subsea system or component is degraded, damaged or has
deteriorated to a level outside of acceptance limits. Damage sustained may not necessarily pose an
immediate threat to continued system integrity but may present an elevated level of risk to environment or
production reliability. Due to the design of subsea infrastructure and materials used, repairs are undertaken
on an as needs basis. The requirements and frequency of these repairs are dictated by the outcome of the
inspection and maintenance regimes described above. Typical subsea repair activities are presented in
Table 3-14.

Repair activities can result in minor volumes of fluids released to the marine environment associated with
disconnection of the component that is being repaired or replaced. This could result in releases of up to
approximately 10 m? of fluids such as (but not limited to) PW, hydraulic fluids and/or reservoir hydrocarbons.

When equipment is replaced, the redundant equipment may remain in-situ or be removed from the field. The
location of redundant subsea infrastructure items is recorded as part of the ROV as left survey and included
in a database for the Pyrenees subsea inventory.

Table 3-14: IMMR activities with the potential to occur

IMMR activity Actions

Inspections e Visual inspections of subsea components, looking for damage, degradation, debris etc.,
requires ROVs or AUVs deployed from a vessel or facility

e  Multi-beam echo sounder (MBES) survey — involves high frequency, echo sounder along the
flowlines and/or umbilical

e Side scan sonar (SSS) surveys — involves the use of high frequency along the flowlines
and/or umbilical

Monitoring e Cathodic potential readings, to confirm corrosion protection is working — involves ROVs
taking cathodic protection measurements

Maintenance e Cathodic protection maintenance — replacement/new cathodic protection sacrificial anodes
may be installed on or adjacent (within the Operational Area) to infrastructure using a vessel
and ROV

e  Burial or deburial of flowlines and/or umbilicals

e Removal or relocation of foreign objects — such as boulders, debris

e Valve/choke/subsea control module replacement (e.g. on subsea trees and manifolds)

e Control lead replacement installation (e.g. hydraulic, electrical and fibre optic flying leads)

e Marine growth/scale removal from subsea structures using ROVs to water blast and/or acid
chemical wash (if required to facilitate removal)

Repair ¢ Removal, replacement or repair of manifold (water injection, control and production) (up to
32 m? seabed disturbance footprint for a new manifold)

e Removal and/or replacement of anode assembly skid(s)

e Removal and/or replacement of umbilical — typically ‘like for like’ replacement undertaken
using ROV from a vessel
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IMMR activity Actions

e  Flowline/umbilical repairs — could involve the installation of structural clamps or HP repair
clamps; these activities are typically undertaken from a single vessel using ROV lifting
equipment

3.19.5 Subsea chemical usage

Planned chemical discharges may occur during a range of subsea system operation and IMMR activities.
However, these are either small volumes, or discharged intermittently. Operational chemicals to be used in
the Pyrenees subsea infrastructure are selected and assessed using Woodside’s chemical selection and
assessment guideline, as described in Section 6.7.7. Typical chemicals that are used at the subsea
infrastructure and may be released during IMMR activities include, but are not limited to:

e Control fluid — The subsea control fluid presently used in the Pyrenees subsea control systems is
HT2 (a water glycol mix). Control fluid may be dosed with dye to enable leak location detection.

e Hydrate control — as ambient temperature is approximately 21°C, hydrate mitigation is not typically
required. Methanol is used if hydrate management is required.

e Corrosion inhibitor — Corrosion inhibitor may be used to manage and prevent corrosion within
flowlines. It is not currently used in Pyrenees.

e Biocide — Biocides are generally used to prevent the bacterial growth in flowlines that may cause
corrosion. It is not currently used in Pyrenees, except for discrete use when performing operations
that require breaking hydrocarbon containment such as choke change outs, where a biocide stick is
inserted into the cavity prior to make up.

e Acid — Where removal of scale deposits is required an acid solution such as sulphamic acid or
Magwash (or an equivalent) is used.

o Oxygen scavenger — Oxygen scavenger may be used to reduce/de-oxygenate the flowlines and
prevent corrosion and aerobic bacterial growth. It is not currently used in Pyrenees.

e Grout — The material used in grout, mattresses and rock is typically concrete-based.

e Staurolite products — Used for abrasive/sand blasting to clean and remove marine growth, the main
component is staurolite, which is a naturally forming mineral.

3.19.6 Intervention isolations

There may be environmental discharges during subsea IMMR activities, for example during pressure/leak
testing or flushing. Where practicable, flushing is performed prior to disconnection of a subsea component to
reduce residual hydrocarbon or chemical releases to the subsea environment upon disconnection. The
flushing chemicals used for this Petroleum Activity may be supplied from either the Pyrenees Venture FPSO
or a chemical package via a downline from a support vessel. Where possible, flushed fluids are returned to
the Pyrenees Venture FPSO and processed and treated through the production system. Table 3-15 below
shows typical discharge volumes during different IMMR activities.

Table 3-15:Typical discharge volumes during different IMMR and subsea activities

Activity Description

Pressure/leak testing Chemical dye estimates <10 L

Flushing Residual hydrocarbon or chemical release volume is dependent upon
component geometry and pumping rates

Hot stab changeout Hydrocarbons or control fluid estimated <10 L

Subsea control module changeout A typical release of diluted acid is up to 4,000 L and of control fluid
estimated to be 10 L

Hydraulic flying lead and umbilical Typical releases of hydraulic fluid and chemicals is estimated to be <1 L

replacement each

Choke changeout Release of hydrocarbons ~<10 L and a typical acid release of ~<1,000 L

Manifold replacement Release of small volumes of PW, approximately 10 m?
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3.19.7 Marine growth removal

Due to the relatively high rate of marine growth on the North West Shelf (NWS), it is necessary to remove
excess growth prior to undertaking many subsea IMMR activities. Marine growth removal is undertaken by
ROV. The different techniques that may be used for the Petroleum Activity are described in Table 3-16.

Table 3-16: Marine growth removal techniques

Activity/equipment Description
Water jetting Uses HP water to remove marine growth
Brush systems Uses brushes attached to a ROV to remove marine growth
Acid Chemically dissolves scale deposits
Sand/abrasive blasting Additional cleaning to allow close visual inspections (rare, not typical)
3.19.8 Sediment relocation

If sediment builds up around a flowline or other subsea infrastructure, an ROV-mounted suction
pump/dredging unit may be used to relocate the sediment to allow inspection/works to be undertaken. This
Petroleum Activity is limited to the relocation of small amounts of sediment material in the immediate vicinity
of the subsea infrastructure (i.e. within the existing footprint). Sediment relocation typically results in minor
seabed disturbance and some localised turbidity.

3.20 Waste management

Waste is segregated onboard the Pyrenees Venture FPSO and support vessels and stored in designated
skips and waste containers for disposal at appropriate facilities onshore. Wastes are segregated into:

e non-hazardous waste (or general waste)
e hazardous waste
e recyclables.

3.201 General non-hazardous wastes

General non-hazardous wastes include domestic and galley waste, scrap materials, packaging, wood and
paper and empty containers. Non-hazardous waste materials are stored on board the Pyrenees Venture
FPSO and support vessels in suitable containers (segregated from hazardous waste materials) ahead of
transport back to shore for disposal/recycling in accordance with regulations.

3.20.2 Hazardous wastes

Hazardous wastes are defined as waste materials that are or contain ingredients harmful to health or the
environment. Hazardous wastes generated during the Pyrenees Facility operations include recovered
solvents, excess or spent chemicals, oil contaminated materials (e.g. sorbents, filters and rags), batteries
and used lubricating oils. The volumes of hazardous wastes expected to be generated at the Pyrenees
Facility are relatively small.

3.20.3 Naturally occurring radioactive materials and sand management

Naturally occurring radioactive materials (NORMs) may be brought up from the reservoirs and accumulate in
some pipes and vessels on the Pyrenees Venture FPSO. Three main types of material which may contain
NORNMs have reported to be found on the facility:

e Scale may be found in upper parts of well completion strings, where it may precipitate out from PW
of high salinity and may contain sulphates and carbonates. The most common scale is barium
sulphate. Scale-forming material may also precipitate on sand and sludge particles and scale debris
may be mixed with sludge and sand inside process vessels.

e Sludge may be found in the slops tanks. The main components of sludge are fine particles of scale,
sand, corrosion products, flakes of paint.

e Coarse sand and scale particles, usually retained in separators and sand traps and removed from
separators by sparging.
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NORMs emit gamma radiation and are a cause of external gamma radiation exposures. Pyrenees facility
NORMs are likely to be in the category of low specific activity radioactive materials. Low specific activity
radioactive materials can emit only a limited amount of radiation which is unlikely to deliver a high radiation
dose similar to ‘strong’ radiography or radiotherapy radioactive sources. Due to this fact, radiation exposures
and the radiological impact on marine life due to discharges of small volumes of NORMs are likely to be
negligible.

A small amount of material from investigations of the process fluids piping systems have yielded low level
NORMs. To reduce the accumulation of sand that may contain NORMSs, the Pyrenees Facility include the
following sand management measures:

e Sand screens are in place on the wells.

e Sand detection/monitoring is included on the subsea manifolds and on the commingled production
and test headers located on the turret to enable early detection of screen failure.

o The topside process vessels are equipped with on-line sand removal and sand washing facilities for
removal of accumulated sand.

NORMs that are detected on the Pyrenees Facility are managed in accordance with PYHSE-H-0010 —
Managing Naturally Occurring Radioactive Materials, which includes the following controls:

e Routinely monitor radiation around the Pyrenees Venture FPSO and on opening of process vessels
using a hand-held meter (such as the Rotem DA-3 or Automess 6150), which indicates the radiation
levels in uSv/h. All monitoring is to be conducted by the on-board Radiation Officer. Trigger values
for scale and sludge are an external dose rate of >0.7 uSv/h and pipework and valves is an external
dose rate of >0.5 uSv/h.

¢ Inthe event trigger values are exceeded, collect, store and transport the material for onshore
disposal in accordance with legislative requirements (Radiation Protection Act 2004).

e Restricted access to areas where NORMs may be present.
e Apply guidelines for working within vessels that may be contaminated with NORMs.
e Sample scale, sand and sludge as required.

e Implement procedures for storage, handling and transport and disposal of NORMs-contaminated
material.

In the event that meter readings indicate an increased risk of NORMs on the Pyrenees Venture FPSO, the
treated PW and slops water will be tested for NORMs (Radium 226 and 228). NORMs have been included
as a parameter in the surface water quality monitoring program historically with concentrations in receiving
water being below the limits of reporting (Advisian, 2022).
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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 Petroleum Activity (planned and unplanned), as described
in Section 3, including details of the particular relevant values and sensitivities of the environment, which

were used for the risk assessment.

The EMBA is the largest spatial extent where unplanned events could have an environmental consequence
on the surrounding environment. For this EP, the EMBA is the combined potential spatial extent of surface
and in-water hydrocarbons at concentrations above ecological impact thresholds, in the following scenario:

e Scenario 1: An uncontrolled subsea loss of well control for a duration of 69 days.

The ecological impact thresholds used to delineate the EMBA are defined in Table 4-1. The EMBA also
includes any areas that are predicted to experience shoreline contact with hydrocarbons above threshold
concentrations. The EMBA is shown in Figure 4-1.

A second EMBA has also been defined based on the thresholds for potential socio-cultural impact, as
defined in Table 4-1. This EMBA is referred to as the ‘socio-cultural EMBA’ and is used to identify social,
cultural and economic receptors that could be impacted during a credible hydrocarbon spill scenario.

Collectively the EMBA and socio-cultural EMBA are referred to as ‘the combined EMBA'.

The EMBA presented does not represent the predicted coverage of any one hydrocarbon spill or a depiction
of a slick or plume at any particular point in time. Rather, the areas are a composite of a large number of
theoretical paths, integrated over the full duration of the simulations under various metocean conditions.

Table 4-1: Hydrocarbon spill thresholds used to define the environment that may be affected (EMBA)
for surface and in-water hydrocarbons

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

Hydrocarbon EMBA' Socio-cultural EMBA' Planning area for operational
type and scientific monitoring
Surface 10 g/m? 1 g/m?
This represents the This represents a wider area where a visible sheen may be present
minimum oil thickness on the surface and, therefore, the concentration at which
(0.01 mm) at which socio-cultural impacts to the visual amenity of the marine environment
ecological impacts (e.g. to | may occur. However, it is below concentrations at which ecological
birds and marine impacts are expected to occur.
mammals) are expected This low exposure value also establishes the planning area for
to oceur. operational and scientific monitoring (NOPSEMA guidance note:
A652993, April 2019).
Dissolved 50 ppb 10 ppb
This represents potential toxic effects, particularly sublethal | This low exposure value establishes
effects to highly sensitive species (NOPSEMA guidance the planning area for operational
note: A652993, April 2019). As dissolved hydrocarbons are | and scientific monitoring (based on
within the water column and not visible, impacts to potential for exceedance of water
socio-cultural receptors are associated with ecological quality triggers) (NOPSEMA
impacts. Therefore, dissolved hydrocarbons at this guidance note: A652993, April
threshold also represent the level at which socio-cultural 2019).
impacts may occur. In the event of a spill, DNP will be
Entrained 100 ppb notified of AMPs which may be

contacted by hydrocarbons at this
threshold.
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Hydrocarbon EMBA' Socio-cultural EMBA' Planning area for operational
type and scientific monitoring
Shoreline 100 g/m? 10 g/m? N/A

This represents the
threshold that could
impact the survival and
reproductive capacity of
benthic epifaunal
invertebrates living in
intertidal habitat.

This represents the volume
where hydrocarbons may be
visible on the shoreline but is
below concentrations at which
ecological impacts are
expected to occur.

! 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: 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 (v4.0) (Commonwealth of
Australia, 2006), in water depths of approximately 190 to 215 m. Within the NWMR, the Operational Area lies
within the NWS Province, the Northwest Province and the Central Western Shelf Transition (Figure 4-2).

Woodside’s Master Existing Environment document (Appendix J) summarises the characteristics of the
relevant marine provincial bioregions.
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Figure 4-2: Location of the Operational Area and relevant marine provincial bioregions
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4.3 Matters of national environmental significance (EPBC Act)

Table 4-2 summarises the MNES overlapping the Operational Area and EMBA, respectively, according to
the Protected Matters Search Tool (PMST) results (Appendix C). It should be noted that the EPBC Act PMST
is a general database that conservatively identifies areas in which protected species have the potential to
occur.

Additional information on these MNES is provided in subsequent sections of this chapter and described in
detail in Appendix J.

Table 4-2: Summary of matters of national environmental significance identified by the EPBC Act
Protected Matters Search Tool as potentially occurring within the Operational Area and EMBA

MNES Operational | EMBA Relevant Section
Area
World Heritage properties 0 2 Section 4.9.5
National Heritage places 0 4 Section 4.9.5
Wetlands of international importance (Ramsar) 0 0 Section 4.8
Commonwealth Marine Area 2 6 Section 4.8
Listed threatened ecological communities 0 0 Section 4.8
Listed threatened species 26 88 Section 4.6
Listed migratory species 40 98 Section 4.6

44 Physical environment

The Operational Area lies on the outer continental shelf in water depths of approximately 190 to 215 m
(Figure 4-3). The Operational Area is located on the shelf break, the transition from continental shelf to
slope, and is generally flat and featureless with some minor depressions.

The physical environment consistent with the NWMR is described in detail in Appendix J.
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Figure 4-3: Bathymetry of the Operational Area
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4.5 Habitats and biological communities

Sediments in the Operational Area are comprised primarily of soft sediment, i.e. mud and calcareous clay
which is consistent with the wider North West Province, NWS Province and the Central Western Shelf
Transition. In 2005, 2015 and 2021 sediment characteristics at the Pyrenees Facility were surveyed
(Advisian, 2015; 2021). Results showed the western portion of the seabed in the area (190 to 260 m depth)
are characterised by gravely fine to coarse carbonate sands, while the seabed sediments in the eastern part
of the area (190 to 200 m depth) are soft, fine sediments, mainly carbonate silts and clays (BHP, 2022).
Further, video footage from 2002 of a sled towed across parts of the Operational Area showed rippled
sediment, with rocky nodules and sparse but reasonably even distribution of sponges and soft corals.
Typically, soft corals or sponges were seen attached to these small patches of hard substrate, with fish and
other invertebrates gathered around (Australian Institute of Marine Science, 2002).

Hard substrates will occur more broadly in the region and can host more diverse benthic communities. Hard
substrate may be associated with the Canyons linking the Cuvier Abyssal Plain and the Cape Range
Peninsula key ecological feature (KEF) (Section 4.7), which overlaps the Operational Area.

Key habitats and ecological communities within the EMBA are identified in Table 4-3 and described below.
Table 4-3: Habitats and communities within the EMBA

Habitat/ Key locations within the EMBA and approximate distance from the Operational
community Area where relevant

Marine primary producers

Coral Ningaloo Coast (9.3 km south)

Muiron Islands (19 km south-east)

Barrow Island (138 km north-east)
Montebello Islands (179 km north-east)
Shark Bay (359.4 km south)

Rowley Shoals (641.1 km north-east)
Houtman Abrolhos islands (745.9 km south)
Rottnest Island (1,159.4 km south)
Christmas Island (1,518.6 km north-west)

Seagrass beds Ningaloo Coast (9.3 km south)

and macroalgae | Muiron Islands (19 km south-east)
Exmouth Gulf (39 km south-east)
Barrow Island (138 km north-east)
Montebello Islands (179 km north-east)
Shark Bay (359.4 km south)

Jurien Bay (972.8 km south)

Busselton (1,345.6 km south)

Mangroves Ningaloo Coast (9.3 km south)
Exmouth Gulf (39 km south-east)
Montebello Islands (179 km north-east)
Dampier (281.4 km north-east)
Carnarvon (369.7 km south)

Port Headland (477.9 km north-east)
Broome (933.2 km north-east)
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Habitat/ Key locations within the EMBA and approximate distance from the Operational
community Area where relevant

Other communities and habitats

Plankton Plankton within the Operational Area and EMBA are expected to be representative of the wider
NWMR, as detailed in Appendix J.

Peak primary productivity within the EMBA occurs in late summer/early autumn, along the shelf
edge of the Ningaloo Reef. It also links to a larger biologically productive period in the area that
includes mass coral spawning events, peaks in zooplankton and fish larvae abundance
(Department of Conservation and Land Management, 2005), with periodic upwelling throughout
the year. Further detail regarding productivity at other notable locations within the EMBA (e.g.
North West Cape) is provided in Appendix J.

Pelagic and Pelagic and demersal fish populations within the Operational Area and EMBA are expected to be
demersal fish representative of the NWMR (described in Appendix J).
populations Particular features overlapping the Operational Area that are known to support pelagic and

demersal fish populations include the Continental Slope Demersal Fish Communities KEF.
Features within the EMBA which support fish populations include the Ancient Coastline at 125 m
Depth Contour KEF, Commonwealth Waters Adjacent to Ningaloo Reef, Western Demersal Slope
and Associated Fish Communities, Glomar Shoals, Mermaid Reef and Commonwealth waters
surrounding Rowley Shoals, etc.

These features are described in Appendix J.

Notably, the presence of subsea infrastructure associated with the Pyrenees Facility has resulted
in the development of demersal fish communities that would otherwise not occur in the Operational
Area due to the generally featureless, soft substrate that is present (McLean et al., 2017).

Epifauna and Filter feeders such as sponges, ascidians, soft corals, and gorgonians are animals that feed by
infauna actively filtering suspended matter and food particles from water by passing the water over
specialised filtration structures (Department of the Environment, Water, Heritage and the Arts,
2008). Filter feeders within the EMBA are expected to be representative of the NWMR, with
notable areas of high sponge diversity occurring in the Commonwealth waters of Ningaloo Marine
Park (see Appendix J).

Discrete areas of hard substrate hosting sessile filter feeding communities may also be associated
within the Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula, which
overlaps the Operational Area. Filter feeder communities within the Operational Area are present
on the subsea infrastructure, which provides hard substrate for attachment in an otherwise
generally featureless, soft and sandy substrate.

4.6 Protected species

A total of 130 EPBC Act listed threatened or migratory species considered to be MNES were identified as
potentially occurring within the EMBA, of which a subset of 36 species was identified as potentially occurring
within the Operational Area. Species identified in the PMST that do not have a marine or migratory listing,
are not considered to inhabit shorelines, or rely on the marine environment for their diet or survival were not
considered in this section. These species were identified by the PMST search method, which applies a grid
block system that conservatively identifies areas in which protected species have the potential to occur. A full
list of species is provided in Appendix J. These results inform the assessment of impacts from planned and
unplanned events (Section 6.7 and Section 6.8).

Biologically important areas (BIAs) are defined by the Marine Bioregional Plan for the North-west Marine
Region as areas of spatial aggregation of individuals within a species known to demonstrate biologically
important behaviour (Department of Sustainability, Environment, Water, Population and Communities
(DSEWPaC), 2012a). Examples of such behaviours include breeding, foraging, resting or migration.

Threatened and/or migratory species identified as potentially occurring within the Operational Area and
EMBA, and BIAs or habitat critical to their survival (habitat critical) that overlap the Operational Area and
EMBA, are listed in Table 4-4 to Table 4-12. A description of species is included in Appendix J.

Figure 4-4 to Figure 4-14 show the spatial overlap with relevant BlIAs and habitat critical areas and the
Operational Area and EMBA.
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4.6.1 Fish, sharks and rays

A total of 23 EPBC-listed threatened and/or migratory fish species have been identified to potentially occur
within the Operational Area or EMBA. Sixteen of these species are listed as threatened and 13 listed as
migratory (Table 4-4). There are also 63 EPBC-listed marine species in the EMBA, which do not have a
threatened or migratory status and include a variety of pipefish and sea dragons. These species are
described in Appendix J.

The Operational Area overlaps the foraging (high density prey) BIA for the whale shark as outlined in
Figure 4-4. Four other fish and shark species have BlAs within the EMBA and are outlined in Table 4-5 and
detailed further in Appendix J.
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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 Threatened Migratory status Potential for interaction
szl Operational Area EMBA
Carcharias taurus (west Grey nurse shark (west | Vulnerable N/A Species or species habitat may Species or species habitat known to
coast population) coast population) occur within area occur within area
Sphyrna lewini Scalloped hammerhead | Conservation N/A Species or species habitat likely to Species or species habitat known to
Dependent occur within area occur within area
Thunnus maccoyii Southern bluefin tuna Conservation N/A Species or species habitat likely to Breeding known to occur within area
Dependent occur within area
Anoxypristis cuspidata Narrow sawfish N/A Migratory Species or species habitat may Species or species habitat may
occur within area occur within area
Carcharhinus Oceanic whitetip shark N/A Migratory Species or species habitat likely to Species or species habitat may
longimanus occur within area occur within area
Isurus oxyrinchus Shortfin mako N/A Migratory Species or species habitat likely to Species or species habitat likely to
occur within area occur within area
Isurus paucus Longfin mako N/A Migratory Species or species habitat likely to Species or species habitat likely to
occur within area occur within area
Manta alfredi Reef manta ray N/A Migratory Species or species habitat known to | Species or species habitat known to
occur within area occur within area
Manta birostris Giant manta ray N/A Migratory Species or species habitat known to | Species or species habitat may
occur within area occur within area
Galaxiella nigrostriata Blackstriped dwarf Endangered N/A N/A Species or species habitat known to
galaxias occur within area
Glyphis garricki Northern river shark Endangered N/A N/A Species or species habitat may
occur within area
Milyeringa veritas Cape Range cave blind | Vulnerable N/A N/A Species or species habitat known to
gudgeon occur within area
Nannatherina balstoni Balston's pygmy perch Vulnerable N/A N/A Species or species habitat known to
occur within area
Ophisternon candidum Blind cave eel Vulnerable N/A N/A Species or species habitat known to

occur within area
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Species name Common name Threatened Migratory status Potential for interaction
SLEUS Operational Area EMBA
Carcharodon carcharias | White shark, great Vulnerable Migratory N/A Species or species habitat likely to
white shark occur within area
Pristis clavata Dwarf sawfish, Vulnerable Migratory N/A Breeding known to occur within area
queensland sawfish
Pristis pristis Freshwater sawfish Vulnerable Migratory N/A Species or species habitat known to
occur within area
Pristis zijsron Green sawfish, Vulnerable Migratory N/A Species or species habitat known to
dindagubba occur within area
Rhincodon typus Whale shark Vulnerable Migratory N/A Species or species habitat may
occur within area
Centrophorus uyato Little gulper shark Conservation N/A N/A Species or species habitat likely to
Dependent occur within area
Galeorhinus galeus School shark Conservation N/A N/A Species or species habitat likely to
Dependent occur within area
Hoplostethus atlanticus Orange roughy Conservation N/A N/A Species or species habitat likely to
Dependent occur within area
Lamna nasus Porbeagle, mackerel N/A Migratory N/A Species or species habitat likely to
shark occur within area
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Table 4-5: Fish, shark and ray biologically important areas (BlAs) within the Operational Area and EMBA

Species BlAs' within the EMBA and approximate distance to the Operational Area
Foraging Migration Pupping Nursing
Whale shark | Northward from Ningaloo along 200 m No migration BIA identified within No pupping BIA identified within the No nursing BIA identified within the
isobath (overlaps) the EMBA EMBA EMBA
Ningaloo Marine Park and adjacent
Commonwealth waters (high abundance)
(12.2 km south-west)
White shark | Waters off pinniped colonies through the | No migration BIA identified within No pupping BIA identified within the No nursing BIA identified within the
South-west Marine Region (757 km the EMBA EMBA EMBA
south-west)
Dwarf Eighty Mile Beach (611 km north-east) No migration BIA identified within Eighty Mile Beach (611 km north-east) Eighty Mile Beach (611 km north-east)
sawfish the EMBA
Green Cape Keraudren (604 km north-east) No migration BIA identified within | Cape Keraudren (604 km north-east) Cape Keraudren (604 km north-east)
sawfish the EMBA Eighty Mile Beach (611 km north-east) Eighty Mile Beach (611 km north-east)
Willie Creek (937.7 km north-east)
Freshwater Eighty Mile Beach (611 km north-east) No migration BIA identified within Eighty Mile Beach (611 km north-east) No nursing BIA identified within the
sawfish the EMBA EMBA

BIA locations are described in the National Conservation Values Atlas.
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Figure 4-4: Whale shark BlAs and satellite tracks of whale sharks tagged between 2005 and 2008
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4.6.2 Marine reptiles

A total of nine EPBC listed threatened and/or migratory reptile species have been identified to potentially
occur within the Operational Area or EMBA. Eight of these are threatened species and seven are listed as
migratory species, as outlined in Table 4-6.

BlAs for the flatback turtle, green turtle, hawksbill turtle and loggerhead turtle overlap the Operational Area
as described in Table 4-6 and shown in Figure 4-5.

Habitat critical for the green turtle, loggerhead turtle, flatback turtle and the hawksbill turtle is overlapped by,
or adjacent to, the Operational Area as shown in Figure 4-6 and described in Table 4-6.

BlAs and critical habitat for these four species, and the olive ridley turtle, associated with the EMBA are
shown in Figure 4-7 and Figure 4-8 and described in Table 4-7.

An additional 21 EPBC-listed marine reptile species occur in the EMBA, which do not have threatened or
migratory status. The majority of these are sea snake species. These listed marine species are described in
Appendix J.
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Table 4-6: Threatened and migratory marine reptile species predicted to occur within the Operational Area and EMBA

Species name Common name Threatened status Migratory status Potential for interaction
Operational Area EMBA
Caretta caretta Loggerhead turtle Endangered Migratory Congregation or aggregation | Breeding, foraging, feeding or

known to occur within area related behaviour known to
occur within area

Dermochelys coriacea Leatherback turtle Endangered Migratory Species or species habitat Breeding likely to occur within
known to occur within are. area

Foraging, feeding or related
behaviour known to occur

within area
Chelonia mydas Green turtle Vulnerable Migratory Species or species habitat Breeding known to occur within
known to occur within are. area
Eretmochelys imbricata Hawksbill turtle Vulnerable Migratory Congregation or aggregation | Breeding, foraging, feeding or
known to occur within are. related behaviour known to

occur within area

Natator depressus Flatback turtle Vulnerable Migratory Congregation or aggregation | Breeding, foraging, feeding or
known to occur within are. related behaviour known to
occur within area

Aipysurus apraefrontalis Short-nosed seasnake Critically Endangered N/A N/A Species or species habitat
known to occur within area

Aipysurus foliosquama Leaf-scaled seasnake Critically Endangered N/A N/A Species or species habitat
known to occur within area

Lepidochelys olivacea Olive ridley turtle Endangered Migratory N/A Species or species habitat
likely to occur within area

Foraging, feeding or related
behaviour likely to occur within
area

Crocodylus porosus Salt-water crocodile N/A Migratory N/A Species or species habitat
likely to occur within area
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Table 4-7: Marine turtle BIAs within the Operational Area and the EMBA

BlAs' within the EMBA and Approximate Distance to the Operational Area

Coast Barrow Island,
West Coast and North
Coast (131 km
north-east)

Montebello Islands
(172 km north-east)

Montebello Islands —
Hermite Island,
Northwest Island,
Trimouille Island
(177 km north-east)

Coral reef habitat west
of the Montebello island
group (167 km
north-east)

Dampier Archipelago

(islands to the west of
the Burrup Peninsula)
(257 km north-east)

(19 km south-east)

North West Cape (27 km south)
Middle Island, West Coast
Barrow Island, West Coast and
North Coast (131 km north-east)
Montebello Islands (172 km
north-east)

Montebello Islands — Hermite
Island, Northwest Island,
Trimouille Island (177 km
north-east)

Dampier Archipelago (islands to
the west of the Burrup Peninsula)
(257 km north-east)

Legendre Island and Huay Island
(310 km north-east)

Delambre Island (321 km
north-east)

east)

Coral reef habitat west of the
Montebello Islands group

(167 km north-east)
Montebello Islands (172 km
north-east)

Dampier Archipelago (islands to
the west of the Burrup
Peninsula) (257 km north-east)
Lacepede Island (972 km
north-east)

Scott Reef (1,141 km
north-east)

North and South Muiron Island
(overlaps)

Middle Island, West Coast Barrow
Island, West Coast and North
Coast (113 km north-east)
Montebello Islands (153 km
north-east)

Montebello Islands — Hermite
Island, Northwest Island, Trimouille
Island (158 km north-east)
Dampier Archipelago (islands to

the west of the Burrup Peninsula)
(238 km north-east)

Legendre Island and Huay Island
(291 km north-east)

Delambre Island (303 km
north-east)

Preston and Onslow, inshore of
Barrow Island (118 km
north-east)

Inshore tidal and shallow subtidal
areas around Barrow Island
(132 km north-east)

Coral reef habitat west of the
Montebello Islands group
(167 km north-east)

Montebello Islands (172 km
north-east)

Montebello Islands — Hermite
Island, Northwest Island,
Trimouille Island (177 km
north-east)

Dampier Archipelago (islands to
the west of the Burrup Peninsula)
(257 km north-east)

North Mangrove Island —
big shallow intertidal
flats (119 km north-east)

Coral reef habitat west
of the Montebello
Islands group (167 km
north-east)

(islands to the west of the
Burrup Peninsula)

(258 km north-east)
(migration corridor)

Species
Mating Nesting Internesting Internesting Buffer Foraging Aggregation Migration Basking
Flatback Barrow Island (132 km Thevenard Island — South coast Coral reef habitat west of the Thevenard Island — South coast String of islands between Cape Coral reef habitat west Dampier Archipelago No basking BIA
turtle north-east) (49 km north-east) Montebello Islands group (Overlaps) Preston and Onslow, inshore of of the Montebello (islands to the west of the | identified within the
Coral reef habitat west Barrow Island (132 km (167 km north-east) Montebello Islands — Hermite Barrow Island (118 km Islands group (168 km Burrup Peninsula) EMBA
of the Montebello north-east) Dampier Archipelago (islands to | Island, Northwest Island, Trimouille | North-east) north-east) (258 km north-east)
Islands group (167 km | Montebello Islands — Hermite the west of the Burrup Island (100 km north-east) Barrow Island (132 km (migration corridor)
north-east) Island, Northwest Island, Peninsula) (257 km north-east) | pampier Archipelago (islands to north-east)
Dampier Archipelago Trimouille Island (177 km Lacepede Island (972 km the west of the Burrup Peninsula) Coral reef habitat west of the
(islands to the west of north-east) north-east) (182 km north-east) Montebello Islands group
the Burrup Peninsula) Dampier Archipelago (islands to Intercourse Island (189 km north- (167 km north-east)
(257 km north-east) the west of the Burrup Peninsula) east) Montebello Islands — Hermite
Montebello Islands — (257 km north east) Legendre Island and Huay Island Island, Northwest Island,
Henr'tmhlte '?'f‘?dv g Intercourse Island (264 km (235 km north-east) anThoumetIS|and (177 km
Trmouile lotand north-east) Delambre Island (246 km north-east) .
Legendre Island and Huay Island north-east) Dampier Archipelago (islands to
(177 km north-east) the west of the Burrup Peninsula)
(310 km north-east) Dixon Island (239 km north-east) (257 km north-east) P
Dixon Island (313 km north-east) West of Cape Lambert (249 km
Delambre Island (321 km
Delambre Island (321 km north-east) north-east)
north-east) Cape Thouin, Mundabullangana
West of Cape Lambert (324 km Cowrie Beach (335 km north-east) I(';ﬂ? E(rjnri (I)Srltir_]gai?)d Huay Island
north-east
orhes ) —— Nor‘;h Turtle Island (443 km north- | b Grey River area to Bedout
Comrie Boach (4u1no - gand: east) Island (499 km north-east)
Port Hedland, Cemetery Beach . .
north-east) (405 km north-east) y Jar;r(]as Prltce Point (872 km
Port Hedland, Cemetery Beach Port Hedland, Paradise Beach norin-easy
(481km north-east) (416 km north-east)
Port Hedland, Pretty Pool Port Hedland, Pretty Pool (409 km
(484 km north-east) north-east)
Port Hedland, Paradise Beach Eighty Mile Beach (607 km
(490 km north-east) north-east)
North Turtle Island (519 km Lacepede Island (894 km
north-east) north-east)
Eighty Mile Beach (607 km
north-east)
Lacepede Island (972 km
north-east)
Green turtle | Middle Island, West North and South Muiron Island Barrow Island (132 km north- North West Cape (overlaps) String of islands between Cape Between Middle and Dampier Archipelago Middle Island; West

Coast Barrow Island
West Coast and
North Coast (131 km
north-east)
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BIAs within the EMBA and Approximate Distance to the Operational Area

EMBA

Ningaloo coast and Jurabi coast
(19 km south)

Lowenthal Island (173 km
north-east)

Montebello Islands (178 km
north-east)

Gnarloo Bay (244 km south-west)

Rosemary Island (272 km
north-east)

Cohen Island (301 km north-east)

Muiron Island (overlaps)

Dirk Hartog Island (425 km
south-west)

Lowenthal Island (154 km
north-east)

Montebello Islands (159 km
north-east)

Gnarloo Bay (225 km south-west)

Rosemary Island (253 km
north-east)

James Price Point (872 km
north-east)

EMBA

Species
Mating Nesting Internesting Internesting Buffer Foraging Aggregation Migration Basking
Lacepede Island (972 km Lacepede Island (953 km Legendre Island and Huay Island
northeast) north-east) (310 km north-east)
Scott Reef — Sandy Islet Scott Reef — Sandy Islet (1,128 km | Dixon Island (313 km north-east)
(1,148 km north-east) north-east) Delambre Island (321 km
Scott Reef (1151 km north-east) Scott Reef (1,132 km north-east) north-east)
Ashmore Reef (1,369 km De Grey River area to Bedout
north-east) Island (499 km north-east)
North Turtle Island (519 km
north-east)
James Price Point (872 km
north-east)
Seringapatam Reef (1,198 km
north-east)
Hawksbill Barrow Island (132 km Ningaloo coast and Jurabi coast Lowendal Island Group (168 km | Ningaloo coast and Jurabi coast String of islands between Cape No aggregation BIA Dampier Archipelago No basking BIA
turtle north-east) (19 km north-east) north-east) (Overlaps) Preston and Onslow, inshore of identified within the (islands to the west of the | identified within the
Lowendal Island Group | Thevenard Island (79 km east) Dampier Archipelago (islands to | Thevenard Island (59 km east) Barrow Island (118 km north- EMBA Burrup Peninsula) EMBA
(168 km north-east) Barrow Island (132 km the west of the Burrup Barrow Island (113 km north-east) east) (258 k:ﬂ north-%ast)
Montebello Islands — north-east) Peninsula) (257 km north-east) | '~ oo Group (149 km Shallow water coral reef and (migration corridor)
Hermite Island, Lowendal Island Group (168 km north-east) an:f[flal r?ef habitat (132 km
Northwest Island, north-east) v eiand (153 km north-east) | 1o o3S )
Trimouille Island aranus Island (153 km north-east) || ;) endal Island Group (168 km
(177 km north'east) ?]/s:tahr]lejzslts)land (189 km Montebello Islands — Herm"fe . north_east)
Dampier Archipelago Montebello Island H it :s:ang, Tg?twes’[ :frlland,tTrlmOU|IIe Montebello Islands — Hermite
(islands to the west of | long "3 ?ths antSIT grml e stand ( mno -e'as ) ) Island, Northwest Island,
the Burrup Peninsula) [ .5:an7, NOrhwest ’s:ana, Montebello Islands, Trimouille Trimouille Island (177 km
(257 km north-east) Trimouille Island (177 km Islands and Northwest Islands north-east)
north-east) (159 km north-east) i - -
Montebello Islands, Trimouille Dampier Archipelago (islands to
’ Ah Chong and South East Island the west of the Burrup Peninsula)
Islands and Northwest Islands (170 km north-east) (257 km north-east)
(178 km north-east) . . . .
Dampier Archipelago (islands to Dixon Island (313 km north-east)
Ah Chong and South East Island the west of the Burrup Peninsula) | nojambre Island (321 k h
(189 km north-east) (239 km north-east) e "tim re Island ( m north-
Dampier Archipelago (islands to Delambre Island (and other east)
the west of the Burrup Peninsula) Dampier Archipelago Islands)
m north-eas N e Grey River area to Bedout Is
(257 ki rth t) (425 km north-east) De Grey Ri to Bedout |
Delambre Island (and other Rosemary Island (253 km (321 km north-east)
Dampier Archipelago Islands) north-east)
(257 km north-east) Delambre Island (303 km
Rosemary Island (272 km north-east)
h-
r[1)orlt e;ast)l land (321 k Scott Reef (1,132 km north-east)
elambre Island ( m Ashmore Reef (1,369 km
north-east)
north-east)
Scott Reef (1151 km north-east)
Loggerhead | No mating BIA Muiron Island (19 km south-east) | No Internesting BIA identified Ningaloo coast and Jurabi coast De Grey River area to Bedout No aggregation BIA No migration BIA No basking BIA
turtle identified within the within the EMBA (overlaps) Island (500 km north-east) identified within the identified within the EMBA | identified within the

EMBA
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BIAs within the EMBA and Approximate Distance to the Operational Area

Species

Mating

Nesting Internesting

Internesting Buffer Foraging

Aggregation

Migration

Basking

Dirk Hartog Island (444 km
south-west)

Cohen Island (281 km north-east)

Olive ridley
turtle

No mating BIA
identified within the

EMBA

No nesting BIA identified within
the EMBA

No internesting BIA identified
within the EMBA

Cape Leveque (1027 km north-east
Prior Point and Llanggi (1,200.3 km
north-east)

Darcy Island (1,222.1 km
north-east)

Vulcan Island (1,228.2 km
north-east)

the EMBA

No foraging BIA identified within

No aggregation BIA
identified within the
EMBA

No migration BIA
identified within the EMBA

No basking BIA
identified within the
EMBA

BIA locations are described in the National Conservation Values Atlas.

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

Species Genetic Nesting locations Approximate distance and direction from Inter-nesting buffer Nesting period Hatching period
stock Operational Area (km)
Green turtle NWS Exmouth Gulf and Ningaloo coast 2.6 km south-east 20 km Nov to Mar Jan to May (peak: Feb
Barrow Island, Montebello Islands, Serrurier Island and Thevenard Island 14 km north-east (peak: Dec to Feb) to Mar)
Dampier Archipelago 233.9 km north-east
Adele Island, Lacepede Islands 960.2 km north-east
Scott Reef 1,120.7 km north-east
Ashmore Reef and Cartier Reef 1,387.8 km north-east
Loggerhead WA Exmouth Gulf and Ningaloo coast 2.6 km south-east 20 km Nov to Mar (peak: Jan) Jan to May
turtie Gnaraloo Bay and beaches 214.1 km south-west
Shark Bay, all coastal and island beaches out to the northern tip of Dirk Hartog 429.1 km south-west
Island
Flatback turtle Pilbara F?rrc:jw Island, Montebello Islands, coastal islands from Cape Preston to Locker Overlaps 60 km Oct to Mar (peak: Nov to Jan) | Feb to Mar
slan
Dampier Archipelago, including Delambre Island and Huay Island 194.1 km north-east
Mundabullangana Beach 350.3 km north-east
Cemetery Beach, Port Hedland 426.8 km north-east
Eighty Mile Beach — coastal beach 566.6 km north-east
Eco Beach — coastal beach near Broome 839.9 km north-east
Lacepede Islands 920 km north-east
Hawksbill turtle | WA Cape Preston to mouth of Exmouth Gulf including Montebello Islands and 14 km north-east 20 km All year (peak: Oct to Jan) All year (peak: Dec to
Lowendal Islands Feb)
Dampier Archipelago, including Delambre Island and Rosemary Island 233.9 km north-east
Olive ridley NWS Cape Leveque 1,027 km north-east 20 km Mar to Oct (peak: Aug) May to Dec
turtie Prior Point and Llanggi 1,200.3 km north-east
Darcy Island 1,222.1 km north-east
Vulcan Island 1,228.2 km north-east
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Figure 4-5: Marine turtle BIAs overlapping and adjacent to the Operational Area
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Figure 4-6: Habitat critical to the survival of marine turtles overlapping and adjacent to the Operational Area
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Figure 4-7: Marine turtle BlAs associated with the EMBA
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Figure 4-8: Marine turtle habitat critical associated with the EMBA
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4.6.3 Marine mammals

A total of 17 EPBC Listed threatened and/or migratory marine mammal species have been identified to
potentially occur within the Operational Area or EMBA. Six of these species are listed as threatened, and

13 listed migratory species. A further 26 mammal species were identified by the PMST. However, as they do
not have a marine or migratory listing and they are not considered to inhabit shorelines, nor rely on the
marine environment for their diet, they are not included in Table 4-9.

The Operational Area overlaps with the migration BIA for the humpback whale. The migration and foraging
BlAs for the pygmy blue whale are further offshore (Figure 4-9), and the resting BIA for the humpback whale
is located nearby in Exmouth Gulf (Figure 4-10). Four other species of marine mammal species have BlAs
within the wider EMBA and are described in Table 4-10 including the southern right whale migration BIA and
dugong BIA, both approximately 18 km from the Operational Area (Figure 4-10 and Figure 4-11). The
southern right whale also has a gazetted habitat critical to survival relating to breeding which is 18 km from
the Operational Area.
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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

Threatened status

Migratory status

Potential for interaction

Operational Area EMBA
Balaenoptera musculus Blue whale' Endangered Migratory Species or species habitat | Migration route known to
likely to occur within area occur
Foraging, feeding or related
behaviour known to occur
within area
Eubalaena australis Southern right whale Endangered Migratory Species or species habitat | Breeding known to occur
likely to occur within area within area
Balaenoptera borealis Sei whale Vulnerable Migratory Species or species habitat | Foraging, feeding or related
likely to occur within area behaviour likely to occur
within area
Balaenoptera physalus Fin whale Vulnerable Migratory Species or species habitat | Foraging, feeding or related
likely to occur within area behaviour likely to occur
within area
Balaenoptera edeni Bryde’s whale N/A Migratory Species or species habitat | Species or species habitat
likely occur within area likely occur within area
Megaptera novaeangliae Humpback whale N/A Migratory Species or species habitat | Breeding known to occur
known to occur within area | within area
Foraging, feeding or related
behaviour known to occur
within area
Orcinus orca Killer whale N/A Migratory Species or species habitat | Species or species habitat
may occur within area may occur within area
Physeter macrocephalus Sperm whale N/A Migratory Species or species habitat | Foraging, feeding or related
may occur within area behaviour known to occur
within area
Tursiops aduncus (Arafura/ Spotted bottlenose dolphin N/A Migratory Species or species habitat | Species or species habitat
Timor Sea populations) known to occur within area | known to occur within area
Neophoca cinerea Australian sea-lion Endangered N/A N/A Breeding known to occur

within area
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Species name

Common name

Threatened status

Migratory status

Potential for interaction

Operational Area EMBA
Xeromys myoides Water Mouse, Yirrkoo Vulnerable N/A N/A Species or species habitat
may occur within area
Balaenoptera bonaerensis Antarctic minke whale N/A Migratory N/A Species or species habitat
likely occur within area
Caperea marginata Pygmy right whale N/A Migratory N/A Foraging, feeding or related
behaviour likely to occur
within area
Dugong dugon Dugong N/A Migratory N/A Breeding known to occur
within area
Lagenorhynchus obscurus Dusky dolphin N/A Migratory N/A Species or species habitat
likely occur within area
Orcaella heinsohni Australian snubfin dolphin Vulnerable Migratory N/A Species or species habitat
known to occur within area
Sousa sahulensis Australian humpback dolphin | Vulnerable Migratory N/A Species or species habitat

known to occur within area

" Pygmy blue whale is the blue whale subspecies typically found in the NWS.
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Table 4-10: Marine mammal BlAs within the Operational Area and the EMBA

Species BIAs' and approximate distances to the Operational Area
Resting Foraging Reproduction/ Migration Calving Nursing Distribution/
breeding significant habitat
Cetaceans
Blue whale No resting BIA Ningaloo (32 km No reproduction/ Augusta to Derby No calving BIA No nursing BIA The distribution BIA
(subspecies: identified within | south-west) breeding BIA (5 km north-west) identified within the | identified within the | overlaps with the
pygmy blue the EMBA Outer continental identified within the Mandurah to south of | EMBA EMBA Operational Area
whale) shelf from Cape EMBA Cape Naturaliste,
Naturaliste to south seaward to the 50 m
of Jurien Bay (on depth contour
migration) (1,023 km (1,221 km south)
south) Indonesia- Banda
Scott Reef (1,063 km Sea (159 km
south) north-east [from Leti
Outer Perth Canyon Island in the Leti
(high abundance) Islands])
(1,103 km south)
Perth Canyon
(annual high use
area) (1,136 km
south)
Head of Perth
Canyon (high
density) (1,136 km
south)
Humpback Exmouth Gulf No foraging BIA No reproduction/ Corridor extends from | Kimberley/Coastal Kimberley/Coastal No distribution/
whale (24 km identified within the breeding BIA the coast out to North Lacepede North Lacepede significant habitat
south_east) EMBA identified within the approximately Island, Camden Island, Camden identified within the
Shark Bay EMBA 100 km offshore in Sound (984 km Sound (984 km EMBA
(332 km the Kimberley region [ north-east) north-east)
south-west) extending south to
Kimberlev/ North West Cape
imberiey (overlaps) (north and
Coastal North south)
Lacepede
Island, Camden
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Sound (983 km
north-east)

West coast —
Lancelin to Kalbarri
(north and south)
(713 km south)

North of Houtman
Abrolhos (678 km
south-west)

Houtman Abrolhos
Islands (north and
south) (713 km
south)

Cape Leeuwin to
Houtman Abrolhos
(north) (848 km
south)

Kimberley/Coastal
North Lacepede
Island, Camden
Sound (983 km
north-east)

West coast —
Bunbury to Lancelin
including Rottnest
Island (north and
south) (1,051 km
south)

Cape Naturaliste
(north and south)
(1,303 km south)

Cape Naturaliste to

Cape Leeuwin (north
and south) (1,342 km
south)

Flinders Bay (north)
(1,414 km south)
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Whale

identified within
the EMBA

identified within the
EMBA

Exmouth Gulf (18 km
south-east) (habitat
critical)

Along the coasts from
south of Mandurah to
the WA and South
Australian border
(1,247 km south-
east)

Australian and South
Australian border to
Exmouth (18 km
south-east)

identified within the
EMBA

identified within the
EMBA

Species BIAs' and approximate distances to the Operational Area
Resting Foraging Reproduction/ Migration Calving Nursing Distribution/
breeding significant habitat
Esperance to Cape
Leeuwin (north)
(1,485 km south)
Southern right | No resting BIA No foraging BIA Ningaloo and From the West No calving BIA No nursing BIA No distribution/

significant habitat
identified within the
EMBA

Sperm whale

No resting BIA
identified within
the EMBA

Western end of Perth
canyon (1,121 km
south-east) (high
abundance)

Albany Canyons —
immediately south of
the continental shelf
edge extending over
the continental slope,
to include the area of
the ‘Albany Canyons’
(high abundance)
(1,499 km
south-west)

No reproduction/
breeding BIA
identified within the
EMBA

No migration BIA
identified within the
EMBA

No calving BIA
identified within the
EMBA

No nursing BIA
identified within the
EMBA

No distribution/
significant habitat
identified within the
EMBA

Australian
snubfin
dolphin

No resting BIA
identified within
the EMBA

Roebuck Bay

(929 km north-east)
(high density prey)
Willie Creek (high
density prey)

(937.7 km north-east)

Roebuck Bay
(929 km north-east)

No migration BIA
identified within the
EMBA

Roebuck Bay
(929 km north-east)

Wille Creek
(937.7 km
north-east)

No nursing BIA
identified within the
EMBA

No distribution/
significant habitat
identified 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: PYHSE-E-001

Revision: 23

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

Page 115 of 530




Pyrenees Facility Operations Environment Plan

the EMBA

south-west) (male)

Houtman Abrolhos
Islands (male and
female) (781 km
south-west)

Mid-west coast,
includes Beagle
Island, Fisherman
Island, Jurien Bay,
Cervantes and Buller
Colonies (male)

(788 km south)

Mid-west coast,
includes Beagle
Island, Fisherman
Island, Jurien Bay,
Cervantes and Buller
Colonies (male and
female) (822 km
south)

identified within the
EMBA

EMBA

EMBA

EMBA

Species BIAs' and approximate distances to the Operational Area
Resting Foraging Reproduction/ Migration Calving Nursing Distribution/
breeding significant habitat

Indo-Pacific No resting BIA Roebuck Bay Roebuck Bay No migration BIA Roebuck Bay No nursing BIA No distribution/
humpback identified within | (929 km north-east) (929 km north-east) identified within the (929 km north-east) | identified within the | significant habitat
dolphin the EMBA (high density prey) EMBA Willie Creek EMBA identified within the

Willie Creek (high (937.7 km EMBA

density prey) north-east)

(937.7 km north-east)
Indo-Pacific/ No resting BIA Roebuck Bay Roebuck Bay No migration BIA Roebuck Bay No nursing BIA No distribution/
spotted identified within | (929 km north-east) (929 km north-east) identified within the (929 km north-east) | identified within the | significant habitat
bottlenose the EMBA EMBA EMBA identified within the
dolphin EMBA
Pinniped
Australian No resting BIA Houtman Abrolhos No reproduction/ No migration BIA No calving BIA No nursing BIA No distribution/
sealion identified within | Islands (739 km Breeding BIA identified within the identified within the | identified within the | significant habitat

identified within the
EMBA
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Haul-Off rock (male)
(1,503 km
south-west)

From Recherche
Archipelago to
Doubtful Islands —
Key colonies,
Kimberly Island,
Glenny and Wickam
Island (male and
female) (1,486 km
south-east)

Shark Bay — south
passage (510 km
south-west)

Pilbara and
Kimberley coast near
James Price Point
(921 km north-east)

Roebuck Bay and
Broome (920 km
north-east)

Ashmore Reef — Far
West (1,387 km
north-east)

West (1,387 km
north-east)

Sirenia
Dugong No Resting BIA | Exmouth Gulf (18 km | Exmouth Gulf (18 km | Roebuck Bay and Exmouth Gulf Exmouth Gulf No distribution/
identified within | south-east) (high south-east) Broome (920 km (18 km south-east) (18 km south-east) significant habitat
the EMBA density seagrass Ashmore Reef — Far | north-east) (migration identified within the
beds) likely) EMBA

" BIA locations are described in the National Conservation Values Atlas.
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Figure 4-9: Pygmy blue whale BIAs and satellite tracks
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Figure 4-10: Humpback whale BlAs and satellite tracks
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Figure 4-11: Southern rlght whale BlAs

Note: Habitat critical to the survival of the species listed in Table 4-10 aligns with the reproduction BIA shown in Figure 4-10.
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Figure 4-12: Dugong BlAs
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4.6.4 Seabirds and migratory shorebirds

A total of 81 EPBC Listed threatened and/or migratory or seabird and shorebird species have been identified
to potentially occur within the Operational Area or EMBA. 28 of these species are listed as threatened and
74 are listed as migratory species (Table 4-11).

The Operational Area overlaps the BIA (breeding) for the wedge-tailed shearwater, as shown in Figure 4-13.
There are an additional 24 species with BlAs that are overlapped by the EMBA which are outlined in
Table 4-12 and Figure 4-13.
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Table 4-11: Threatened and migratory seabird and shorebird species predicted to occur within the Operational Area and EMBA

Species name Common name Threatened status | Migratory status Potential for interaction

Operational Area EMBA

Calidris ferruginea Curlew sandpiper Critically Endangered | Migratory Species or species habitat | Species or species habitat
may occur within area known to occur within area

Numenius madagascariensis Eastern curlew Critically Endangered | Migratory Species or species habitat | Species or species habitat
may occur within area known to occur within area

Calidris canutus Red knot Endangered Migratory Species or species habitat | Species or species habitat
may occur within area known to occur within area

Macronectes giganteus Southern-giant petrel Endangered Migratory Species or species habitat | Species or species habitat
may occur within area may occur within area

Thalassarche carteri Indian yellow-nosed albatross Vulnerable Migratory Species or species habitat | Species or species habitat
may occur within area likely to occur within area

Actitis hypoleucos Common sandpiper N/A Migratory Species or species habitat | Species or species habitat
may occur within area known to occur within area

Anous stolidus Common noddy N/A Migratory Species or species habitat | Breeding known to occur
may occur within area within area

Ardenna carneipes Flesh-footed shearwater N/A Migratory Species or species habitat | Breeding known to occur
may occur within area within area

Calidris acuminata Sharp-tailed sandpiper N/A Migratory Species or species habitat | Roosting known to occur
may occur within area within area

Calidris melanotos Pectoral sandpiper N/A Migratory Species or species habitat | Species or species habitat
may occur within area known to occur within area

Calonectris leucomelas Streaked shearwater N/A Migratory Species or species habitat | Species or species habitat
likely to occur within area known to occur within area

Fregata ariel Lesser frigatebird N/A Migratory Species or species habitat | Breeding known to occur
likely to occur within area within area

Phaethon lepturus White-tailed tropicbird N/A Migratory Species or species habitat | Breeding known to occur
known to occur within area | within area

Calidris tenuirostris Great knot Critically Endangered | Migratory N/A Roosting known to occur

within area
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Species name

Common name

Threatened status

Migratory status

Potential for interaction

Operational Area EMBA

Charadrius mongolus

Lesser sand plover

Endangered

Migratory

N/A Roosting known to occur
within area

Diomedea amsterdamensis

Amsterdam albatross

Endangered

Migratory

N/A Species or species habitat
likely to occur within area

Diomedea dabbenena

Tristan albatross

Endangered

Migratory

N/A Species or species habitat
likely to occur within area

Diomedea sanfordi

Northern royal albatross

Endangered

Migratory

N/A Species or species habitat
may occur within area

Fregata andrewsi

Christmas island frigatebird

Endangered

Migratory

N/A Breeding known to occur
within area.

Foraging, feeding or
related behaviour known to
occur within area

Thalassarche cauta

Shy albatross

Endangered

Migratory

N/A Foraging, feeding or
related behaviour likely to
occur within area

Papasula abbotti

Abbott’s booby

Endangered

N/A

N/A Species or species habitat
known to occur within area

Phaethon lepturus fulvus

Christmas island white-tailed
tropicbird

Endangered

N/A

N/A Species or species habitat
known to occur within area

Rostratula australis

Australian painted snipe

Endangered

N/A

N/A Species or species habitat
likely to occur within area

Charadrius leschenaultii

Greater sand plover

Vulnerable

Migratory

N/A Species or species habitat
known to occur within area

Diomedea antipodensis

Antipodean albatross

Vulnerable

Migratory

N/A Foraging, feeding or
related behaviour likely to
occur within area

Diomedea epomophora

Southern royal albatross

Vulnerable

Migratory

N/A Species or species habitat
may occur within area
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Species name

Common name

Threatened status

Migratory status

Potential for interaction

Operational Area EMBA
Diomedea exulans Wandering albatross Vulnerable Migratory N/A Foraging, feeding or
related behaviour likely to
occur within area
Macronectes halli Northern giant petrel Vulnerable Migratory N/A Foraging, feeding or
related behaviour likely to
occur within area
Phoebetria fusca Sooty albatross Vulnerable Migratory N/A Species or species habitat
likely to occur within area
Thalassarche impavida Campbell albatross Vulnerable Migratory N/A Species or species habitat
may occur within area
Thalassarche melanophris Black-browed albatross Vulnerable Migratory N/A Foraging, feeding or
related behaviour likely to
occur within area
Thalassarche steadi White-capped albatross Vulnerable Migratory N/A Species or species habitat
may occur within area
Anous tenuirostris melanops Australian lesser noddy Vulnerable N/A N/A Breeding known to occur
within area
Cereopsis novaehollandiae grisea | Cape Barren goose (south- Vulnerable N/A N/A Species or species habitat
western) known to occur within area
Halobaena caerulea Blue petrel Vulnerable N/A N/A Species or species habitat
may occur within area
Pterodroma mollis Soft-plumage petrel Vulnerable N/A N/A Foraging, feeding or
related behaviour known to
occur within area
Acrocephalus orientalis Oriental reed-warbler N/A Migratory N/A Species or species habitat
known to occur within area
Apus pacificus Fork-tailed swift N/A Migratory N/A Species or species habitat
likely to occur within area
Ardenna grisea Sooty shearwater N/A Migratory N/A Species or species habitat
may occur within area
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Species name Common name Threatened status | Migratory status Potential for interaction
Operational Area EMBA

Ardenna pacifica Wedge-tailed shearwater N/A Migratory N/A Breeding known to occur
within area

Ardenna tenuirostris Short-tailed shearwater N/A Migratory N/A Breeding known to occur
within area

Arenatria interpres Ruddy turnstone N/A Migratory N/A Roosting known to occur
within area

Calidris alba Sanderling N/A Migratory N/A Roosting known to occur
within area

Calidris ruficollis Red-necked stint N/A Migratory N/A Roosting known to occur
within area

Calidris subminuta Long-toed stint N/A Migratory N/A Species or species habitat
known to occur within area

Cecropis daurica Red-rumped swallow N/A Migratory N/A Species or species habitat
known to occur within area

Charadrius bicinctus Double-banded plover N/A Migratory N/A Roosting known to occur
within area

Charadrius veredus Oriental plover N/A Migratory N/A Species or species habitat
known to occur within area

Cuculus optatus Oriental cuckoo N/A Migratory N/A Species or species habitat
known to occur within area

Fregata minor Great frigatebird N/A Migratory N/A Breeding known to occur
within area

Foraging, feeding or
related behaviour likely to
occur within area

Gallinago megala Swinhoe’s snipe N/A Migratory N/A Roosting likely to occur
within area

Gallinago stenura Pin-tailed snipe N/A Migratory N/A Roosting likely to occur
within area
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Species name Common name Threatened status | Migratory status Potential for interaction
Operational Area EMBA

Glareola maldivarum Oriental pratincole N/A Migratory N/A Species or species habitat
known to occur within area

Hirundo rustica Barn swallow N/A Migratory N/A Species or species habitat
known to occur within area

Hydroprogne caspia Caspian tern N/A Migratory N/A Breeding known to occur
within area

Limicola falcinellus Broad-billed sandpiper N/A Migratory N/A Species or species habitat
known to occur within area

Limnodromus semipalmatus Asian dowitcher N/A Migratory N/A Species or species habitat
known to occur within area

Limosa lapponica Bar-tailed godwit N/A Migratory N/A Species or species habitat
known to occur within area

Limosa limosa Black-tailed godwit N/A Migratory N/A Roosting known to occur
within area

Motacilla cinerea Grey wagtail N/A Migratory N/A Species or species habitat
known to occur within area

Motacilla flava Yellow wagtail N/A Migratory N/A Species or species habitat
known to occur within area

Numenius minutus Little curlew N/A Migratory N/A Roosting likely to occur
within area

Numenius phaeopus Whimbrel N/A Migratory N/A Roosting known to occur
within area

Onychoprion anaethetus Bridled tern N/A Migratory N/A Breeding known to occur
within area

Pandion haliaetus Osprey N/A Migratory N/A Breeding known to occur
within area

Phaethon rubricauda Red-tailed tropicbird N/A Migratory N/A Breeding known to occur
within area
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Species name

Common name

Threatened status

Migratory status

Potential for interaction

Operational Area EMBA

Phalaropus lobatus Red-necked phalarope N/A Migratory N/A Roosting known to occur
within area

Pluvialis fulva Pacific golden plover N/A Migratory N/A Roosting known to occur
within area

Pluvialis squatarola Grey plover N/A Migratory N/A Roosting known to occur
within area

Sterna dougallii Roseate tern N/A Migratory N/A Breeding known to occur
within area

Sternula albifrons Little tern Vulnerable Migratory N/A Breeding known to occur
within area

Sula dactylatra Masked booby N/A Migratory N/A Breeding known to occur
within area

Sula leucogaster Brown booby N/A Migratory N/A Breeding known to occur
within area

Sula sula Red-footed booby N/A Migratory N/A Breeding known to occur
within area

Thalasseus bergii Greater crested tern N/A Migratory N/A Breeding known to occur
within area

Tringa brevipes Grey-tailed tattler N/A Migratory N/A Roosting known to occur
within area

Tringa glareola Wood sandpiper N/A Migratory N/A Species or species habitat
known to occur within area

Tringa nebularia Common greenshank N/A Migratory N/A Species or species habitat
known to occur within area

Tringa stagnatilis Mash sandpiper N/A Migratory N/A Roosting known to occur
within area

Tringa tetanus Common redshank N/A Migratory N/A Roosting known to occur

within area
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Species name Common name Threatened status | Migratory status Potential for interaction
Operational Area EMBA
Xenus cinereus Terek sandpiper N/A Migratory N/A Roosting known to occur
within area

Table 4-12: Seabird and shorebird BlAs within the Operational Area and EMBA

Species BIAs' and approximate distance to the Operational Area
Resting Foraging Breeding Aggregation
Australian No resting BIA identified within the | Houtman Abrolhos Islands (747 km No breeding BIA identified within the No aggregation BIA identified within
lesser noddy EMBA south-west) (provisioning young) EMBA the EMBA
Bridled tern No resting BIA identified within the | West coast of WA and around to No breeding BIA identified within the No aggregation BIA identified within
EMBA Recherche Archipelago including EMBA the EMBA

offshore waters (476 km south-west)
(provisioning young)

Brown booby No resting BIA identified within the | No foraging BIA identified within the Kimberley and northern Pilbara coasts No aggregation BIA identified within
EMBA EMBA and islands also Ashmore Reef (507 km | the EMBA
north-east)
Caspian tern No resting BIA identified within the | In WA found on most coasts, mainly No breeding BIA identified within the No aggregation BIA identified within
EMBA islands (as far offshore as Adele, EMBA the EMBA

Bedout, Trimouille and the Houtman
Abrolhos) and at Lake Argyle, Lake
Gregory and Lake MaclLeod; accidental
elsewhere in the interior (679 km
south-west) (provisioning young)

Common No resting BIA identified within the | Around Lancelin Islands (971 km No breeding BIA identified within the No aggregation BIA identified within
noddy EMBA south-east) EMBA the EMBA

Around Houtman Abrolhos Islands
(provisioning young) (722 km
south-west)

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: PYHSE-E-001 Revision: 23 Page 129 of 530

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



Pyrenees Facility Operations Environment Plan

EMBA

Dampier Archipelago), west coast
(south to Peel Inlet) and south coast
(from Flinders Bay east to Israelite
Bay), including islands (as far offshore
as Trimouille Island and Houtman
Abrolhos Island) (714 km south-west)

islands (27 km south-west)

Species BIAs' and approximate distance to the Operational Area
Resting Foraging Breeding Aggregation
Fairy tern No resting BIA identified within the | Lower north-west coast (north to Pilbara and Gascoyne coasts and No aggregation BIA identified within

the EMBA

Flesh-footed

No resting BIA identified within the

Cape Naturaliste to Eyre, 1 to 150 km

No breeding BIA identified within the

Cape Naturaliste to Eyre, 1 to 150 km

shearwater EMBA offshore (1,330 km south-east (high EMBA offshore (1,159 km south-east)
abundance)

Greater No resting BIA identified within the | No foraging BIA identified within the Kimberley and Ashmore Reef (1,049 km | No aggregation BIA identified within

frigatebird EMBA EMBA north-east) the EMBA

Great-winged
petrel

No resting BIA identified within the
EMBA

Offshore south of Shark Bay, extending
around south-west corner of WA and
east past Kangaroo Island (1,302 km
south-east) (provisioning young)

No breeding BIA identified within the
EMBA

No aggregation BIA identified within
the EMBA

Indian
yellow-nosed
albatross

No resting BIA identified within the
EMBA

Offshore waters of south-west marine
region, north to Shark Bay and
extending east into Bass Strait
(1,417 km south-east) (provisioning

young)

No breeding BIA identified within the
EMBA

No aggregation BIA identified within
the EMBA

Lesser crested
tern

No resting BIA identified within the
EMBA

No foraging BIA identified within the
EMBA

Kimberley, Pilbara and Gascoyne coasts
and islands including Ashmore Reef
(57 km north-east)

No aggregation BIA identified within
the EMBA

Lesser
frigatebird

No resting BIA identified within the
EMBA

No foraging BIA identified within the
EMBA

Kimberley and Pilbara coasts and islands
also Ashmore Reef (451 km north-east)

No aggregation BIA identified within
the EMBA

Little penguin

No resting BIA identified within the
EMBA

Perth to Bunbury (1,160 km south-east)
(provisioning young)

South-west WA from Augusta to
Twilight Cove (provisioning young)
(1,414 km south-west)

No breeding BIA identified within the
EMBA

No aggregation BIA identified within
the EMBA
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Species BIAs' and approximate distance to the Operational Area
Resting Foraging Breeding Aggregation
Little No resting BIA identified within the | From Kalbarri to Eucla including No breeding BIA identified within the No aggregation BIA identified within
shearwater EMBA offshore waters (629 km south-west) EMBA the EMBA
Little tern Kimberley, Pilbara and Gascoyne No foraging BIA identified within the Kimberley, Pilbara and Gascoyne coasts | No aggregation BIA identified within
coasts and islands including EMBA and islands including Ashmore Reef the EMBA
Ashmore Reef (646 km north-east) (633 km north-east)
Roebuck Bay Ramsar site (906 km
north-east)
Pacific gull No resting BIA identified within the | West coast and islands from Point No breeding BIA identified within the No aggregation BIA identified within
EMBA Quobba south to Wedge Island EMBA the EMBA

(688 km south-east)

South coast and islands, west to Cape
Leeuwin; common around Albany and
Esperance and in the Recherche
Archipelago (1,415 km south-west)

Red-footed No resting BIA identified within the | No roraging BIA identified within the North-west Kimberley and Ashmore Reef | No aggregation BIA identified within
booby EMBA EMBA (1,049 km north-east) the EMBA
Roseate tern Eighty Mile Beach (northern end) North-western and west coasts and Kimberley, Pilbara and Gascoyne coasts | No aggregation BIA identified within
(801 km north-east) islands from Sir Graham Moore Island, | and islands including Ashmore Reef the EMBA

south to Mandurah and as far offshore (83 km north-east)

as Ashmore Reef, Bedout Island and North-east and North-west Twin Islets

the Houtman Abrolhos (717 km near the mouth of King Sound (1,074 km

south-west) (provisioning young) north-east)

Low Rocks and Stern Island in Admiralty
Gulf (1,464 km north-east)

Short-tailed No resting BIA identified within the | Found in the Recherche Archipelago No breeding BIA identified within the No aggregation BIA identified within
shearwater EMBA and ranging west to the lower west EMBA the EMBA

coast north to 33°40’S (1,680 km
south-east) (high abundance)

Soft-plumage No resting BIA identified within the | In WA found in seas north to 21°30’S No breeding BIA identified within the No aggregation BIA identified within
petrel EMBA (943 km south-east) (high abundance) EMBA the EMBA
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storm petrel

EMBA

marine region and into the adjacent
south-east marine region and the
north-west marine region to the north of
Shark Bay (623 km south-west)

EMBA

Sooty tern No resting BIA identified within the [ Timor Sea south to 14°30, off No breeding BIA identified within the No aggregation BIA identified within
EMBA north-west coast from Lacepede Island | EMBA the EMBA
south-west to 117°E including Abrolhos,
Fisherman and Lancelin islands
(499 km south-west)
Wedge-tailed No resting BIA identified within the | Ranging in western seas between Kimberley, Pilbara and Gascoyne coasts | No aggregation BIA identified within
shearwater EMBA 12°00’S and 33°20’ (476 km and islands including Ashmore Reef the EMBA
south-west) (high abundance) (overlaps)
White-faced No resting BIA identified within the | Offshore areas of the south-west No breeding BIA identified within the No aggregation BIA identified within

the EMBA

White-tailed-
tropic bird

No resting BIA identified within the
EMBA

No foraging BIA identified within the
EMBA

Kimberley, Pilbara and Gascoyne coasts
and islands including Ashmore Reef
(551 km north-east)

No aggregation BIA identified within
the EMBA

" BIA locations are described in the National Conservation Values Atlas.
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Figure 4-13: Seabird BIAs overlapping and adjacent to the Operational Area
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Figure 4-14: Seabird BlAs associated with the EMBA
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4.6.5 Seasonal sensitivities for protected species

Seasonal sensitivities for EPBC listed threatened migratory species identified as potentially occurring within
and around the Operational Area are identified in Table 4-13. Movement patterns of all protected species
identified in Section 4.6 are described in Appendix J.

Table 4-13: Key seasonal sensitivities for EPBC listed threatened migratory species identified as

occurring in or near the Operational Area

Species

January

February

March

April

May

June

July

August

September
October
November
December

Fish, sharks and rays

Great white shark — northern migration (to
North West Cape) (DSEWPaC, 2013a)

Whale shark — foraging (northward from
Ningaloo)

Whale shark — foraging (high-density prey,
Ningaloo Reef)

Marine reptiles’

Flatback turtle, Pilbara Coast 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

Leatherback turtle — nesting

Leatherback turtle — hatching

Mammals

East Indian Ocean pygmy blue whale —
northern migration (Double et al., 2012; 2014)

East Indian Ocean pygmy blue whale —
southern migration (Double et al., 2012; 2014)

Humpback whale — northern migration
(Double et al., 2010; Threatened Species
Scientific Committee (TSSC), 2015a)

Humpback whale — southern migration
(Double et al., 2010; TSSC, 2015a)

g . d

Southern right whale — migration (Department
of the Environment (DoE), 2023a)

Southern right whale — breeding

Seabirds and shorebirds

Christmas Island frigatebird — nesting (Hill &
Dunn, 2004)

Curlew sandpiper — non-breeding season
(NWMR) (DoE, 2015)
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Eastern curlew — non-breeding (NWMR) (DoE,
2015d)

Fairy tern — breeding (Commonwealth of
Australia, 2020a)

Indian yellow-nosed albatross — non-breeding
season (Australia) (Agreement on the
Conservation of Albatrosses and Petrels,
2012)

Red knot — non-breeding season (NWMR)
(TSSC, 2016a)

Roseate tern — breeding (Commonwealth of
Australia, 2012b)

Southern giant petrel — non-breeding season
(Australia) (DoE, 2023b)

Wedge-tailed shearwater — breeding
(Commonwealth of Australia, 2020d)

Species may be present in the Operational Area

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

Information regarding seasonal occurrence of marine turtles has been taken from the Recovery Plan for Marine Turtles in
Australia 2017-2027 (Commonwealth of Australia, 2017).

4.7

Two KEFs overlap the Operational Area (Figure 4-15). KEFs within the Operational Area and EMBA are
identified in Table 4-14 and described in Appendix J.

Key ecological features

Table 4-14: Key ecological features within the Operational Area and EMBA

Key ecological feature

Approximate distance and
direction from Operational
Area (km)

Canyons Linking the Cuvier Abyssal Plain and the Cape Range Peninsula

Overlaps

Continental slope demersal fish communities

Overlaps

Ancient Coastline at 125 m depth contour

2.5 km south-east

Commonwealth waters adjacent to Ningaloo Reef

9.3 km south

Exmouth Plateau

81.7 km north-west

Glomar Shoals

321.1 km north-west

Western demersal slope and associated fish communities

476.2 km south-west

Wallaby Saddle

500.1 km south-west

Mermaid Reef and Commonwealth waters surrounding Rowley Shoals

641.1 km north-east

Western Rock Lobster

679.3 km south

Ancient Coastline at 90 to 120 m depth

680.5 km south

Perth Canyon and adjacent shelf break, and other west coast canyons

707.4 km south

Commonwealth marine environment within and adjacent to the west coast inshore
lagoons

719 km south

Commonwealth marine environment surrounding the Houtman Abrolhos Islands

721.2 km south

Canyons linking the Argo Abyssal Plain with the Scott Plateau

954.4 km north-east

Seringapatam Reef and Commonwealth waters in the Scott Reef Complex

1,135.2 km north-east

Ashmore Reef and Cartier Island and surrounding Commonwealth waters

1,383.9 km north-east
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Figure 4-15: Key ecological features overlapping and adjacent to the Operational Area and EMBA
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4.8 Protected places

No protected places overlap the Operational Area. Protected places within the EMBA are identified in
Table 4-15 and presented in Figure 4-16. Appendix J, outlines the values and sensitivities of protected
places and other sensitive areas in the EMBA.

Table 4-15: Established protected places and other sensitive areas overlapping the EMBA

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

Park zone and IUCN category*
overlapping Operational Area
and/or EMBA

Commonwealth protected places

AMPs

Gascoyne Marine Park

7.7 km south-west

Special Purpose Zone — VI
Recreational Use Zone — IV
National Park — Il

Ningaloo Marine Park

8.6 km south -east

National Park Zone — Il
Recreational Use Zone — IV

Montebello Marine Park

133.7 km south-east

Special Purpose Zone — VI

Dampier Marine Park

306.4 km north-east

Special Purpose Zone — VI
Recreational Use Zone — IV
National Park — Il

Shark Bay Marine Park

314.7 km south-west

Special Purpose Zone — VI

Carnarvon Canyon Marine Park

319.1 km south-west

Habitat Protection Zone — IV

Argo-Rowley Terrace

472.7 km north-east

Special Purpose Zone — VI
National Park — Il

Eighty Mile Beach Marine Park

530.6 km north-east

Special Purpose Zone — VI

Abrolhos

570.6 km south-west

Special Purpose Zone — VI
Recreational Use Zone — IV
National Park — Il

Mermaid Reef Marine Park

735.7 km north-east

National Park — Il

Kimberley Marine Park

873.3 km north-east

Special Purpose Zone — VI
Habitat Protection Zone — IV
National Park — Il

Roebuck Marine Park

902 km north-east

Special Purpose Zone — VI

Jurien Marine Park

952.5 km south-east

Special Purpose Zone — VI
National Park — Il

Ashmore Reef Marine Park

1,384.4 km north-east

Sanctuary Zone — la
Recreational Use Zone — IV

Cartier Island Marine Park

1,405.4 km north-east

Sanctuary Zone - la

State marine protected areas

Marine Parks

Ningaloo Marine Park

12.2 km south-east

Sanctuary Zone — la
Recreational Use Zone — IV
Marine Park — Il

Barrow Island Marine Park

140.3 km north-east

Sanctuary Zone — la
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Distance and direction from
Operational Area to protected
place or sensitive area (km)

Park zone and IUCN category*
overlapping Operational Area
and/or EMBA

Montebello Islands Marine Park

168.9 km north-east

Sanctuary Zone — la
Recreational Use Zone — IV
Special Purpose Zone — VI

Marine Park — Il
Montebello Islands Conservation Park 177.3 km north-east Marine Park — Il
Shark Bay Marine Park 387.7 km south-west Marine Park — Il

Sanctuary Zone — la
Special Purpose Zone — VI

Eighty Mile Beach Marine Park

574.2 km north-east

Special Purpose Zone — VI

Rowley Shoals Marine Park

648.9 km north-east

Sanctuary Zone — la
Recreational Use Zone — IV
Marine Park — Il

Jurien Bay Marine Park

942.5 km south-east

Sanctuary Zone — la
Special Purpose Zone — VI
Marine Park — Il

Marmion Marine Park

1,132.5 km south-east

Marine Park — Il
Sanctuary Zone — la
Special Purpose Zone — VI

Lalang-Garram/Camden Sound Marine
Park

1156 km north-east

Special Purpose Zone — VI

Shoalwater Islands Marine Park

1,190.9 km south-east

Special Purpose Zone — VI

North Lalang-Garrum Marine Park

1,269.3 km north-east

Special Purpose Zone — VI

North Kimberley Marine Park

1,302.6 km north-east

Special Purpose Zone — VI

Ngari Capes Marine Park

1,320.2 km south-east

Special Purpose Zone — VI

Marine management areas

Muiron Islands Marine Management
Area

10.4 km south-east

Special Purpose Zone — VI
Sanctuary Zone - la

Barrow Island Marine Management
Area

128.2 km north-east

Special Purpose Zone — VI

Nature Reserves

Thevenard Island

77.5 km north-east

Great Sandy Island

130.4 km north-east

Beagle Islands

913. km south-east

Lipfert Milligan etc Islands

928.4 km south-east

Fisherman Islands

949.5 km south-east

Outer Rocks

984.2 km south-east

Cervantes Islands

993.6 km south-east

Buller Whittell and Green Islands

1,009.3 km south-east

Scott Reef

1,139.7 km north-east

Shoalwater Bay Islands

1,193.7 km south-east

Sanctuary Zone - la
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Distance and direction from
Operational Area to protected
place or sensitive area (km)

Park zone and IUCN category*
overlapping Operational Area
and/or EMBA

Fish Habitat Protection Areas

Point Quobba

328.9 km south-west

Miaboolya Beach

348.4 km south-west

Kalbarri Blue Holes

679.3 km south-east

Abrolhos Islands

737.4 km south-west

Recreational Use Zone — IV

State Terrestrial Protected Areas

Parks and Reserves

Muiron Islands

16.1 km south-east

Victor Island

43.8 km south-east

Y Island

46.1 km south-east

Round Island

46.5 km south-east

Serrurier Island

47 km south-east

Bessieres Island

56.9 km north-east

Locker Island

59.4 km south-east

Whalebone Island

69.8 km south-east

Airlie Island

102.5 km south-east

Little Rocky Island

125.6 km north-east

Boodie Double Middle Islands

132.6 km north-east

Barrow Island

136.3 km north-east

North Sandy Island

158 km north-east

Lowendal Islands

169.4 km north-east

Koks Island

362 km south-west

Dirk Hartog Island

446.7 km south-west

North Turtle Island

521.9 km north-east

Bedout Island

554.5 km north-east

Houtman Abrolhos Islands

745.6 km south-west

Boullanger Whitlock Favourite Tern and
Osprey Islands

970.1 km south-east

Escape Island

972.1 km south-east

Lacepede Islands

978.7 km north-east

Wedge Island

1,028.6 km south

Bald Island

1,534.9 km south-east

Recherche Archipelago

1,678.5 km south-east

Sanctuary Zone — la

Cape Range National Park

48.2 km south-east

Leeuwin-Naturaliste

1,408 km south-east

Stokes

1,521.1 km south-east

National Park — Il

Montebello Islands

177.3 km north-east

Conservation Park — Il

Bernier and Dorre Islands

362.6 km south-west

Nature Reserve — IV
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Distance and direction from
Operational Area to protected
place or sensitive area (km)

Park zone and IUCN category*
overlapping Operational Area
and/or EMBA

Rottnest Island

1,158.4 km south-east

State Reserve — NAS

Threatened ecological communities

Subtropical and temperate coastal 791.6 km south-east N/A
saltmarsh

Monsoon vine thickets on the coastal 924.1 km north-east N/A
sand dunes of Dampier Peninsula

Banksia woodlands of the Swan 947.8 km south-east N/A
Coastal Plain ecological community

Tuart (Eucalyptus gomphocephala) 947.8 km south-east N/A
woodlands and forests of the Swan

Coastal Plain ecological community

Thrombolite (microbial) community of 1,196.3 km south-east N/A
coastal freshwater lakes of the Swan

Coastal Plain (Lake Richmond)

Sedgelands in holocene dune swales of | 1,191.8 km south-east N/A
the southern Swan Coastal Plain

Ramsar wetlands

Eighty Mile Beach 603.1 km north-east N/A
Roebuck Bay 904.2 km north-east N/A
Becher Point Wetlands 1,204.3 km south-east N/A
Peel-Yalgorup System 1,239.9 km south-east N/A
Ashmore Reef National Nature Reserve | 1,384.4 km north-east N/A
Hosnies Spring 1,509.2 km north-west N/A
The Dales 1,516.2 km north-west N/A
Nationally important wetlands

Cape Range Subterranean Waterways | 22.1 km south-west N/A
Exmouth Gulf East 55.3 km south-east N/A
Leslie (Port Hedland) Saltfields 492.2 km north-east N/A
Eighty Mile Beach System 575.6 km north-east N/A
Shark Bay East 387.7 km south-west N/A
Murchison River (low reaches) 678.3 km south-east N/A
Hutt Lagoon System 723.7 km south-east N/A
Mermaid Reef 748.3 km north-east N/A
Roebuck Bay 908.2 km north-east N/A
Willie Creek Wetlands 937.7 km north-east N/A
Yalgorup Lakes System 1,274.3 km south-east N/A
Vasse-Wonnerup Wetland System 1,334.4 km south-east N/A
Rottnest Island Lakes 1,160.5 km south-east N/A
Swan-Canning Estuary 1,167 km south-east N/A
Cape Leeuwin System 1,419.8 km south-east N/A
Broke Inlet System 1,494.5 km south-east N/A
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Distance and direction from
Operational Area to protected

Park zone and IUCN category*
overlapping Operational Area

place or sensitive area (km) and/or EMBA
Hosine's Spring Christmas Island 1,509.7 km north-west N/A
The Dales Christmas Island 1,517.9 km north-west N/A
Pulu Keeling National Park 2,155.4 km north-west N/A

*Conservation objectives for International Union for Conservation of Nature (IUCN) categories include:

la: Strict Nature Reserve

Ib: Wilderness Area

II: National Park

IlI: Natural Monument or Feature

IV: Habitat/Species Management Area

V: Protected Landscape/Seascape

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

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

Parks Network Management Plan 2018.
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Figure 4-16: Protected areas adjacent to the Operational Area and EMBA
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4.9 Cultural features and heritage values
4.9.1 Background

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

e 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 the Operational Area and EMBA are described.

In line with The Burra Charter: The Australia International Council on Monuments and Sites (ICOMOS)
Charter for Places of Cultural Significance (ICOMOS, 2013) (Burra Charter) and associated practice notes,
Woodside understands heritage value to refer to the cultural significance of a place to an individual or group.
A cultural feature, by contrast, is understood to be comparable to the Burra Charter term “fabric” and refer to
a place’s elements, fixtures, contents and objects which have cultural values. Although these features are
necessarily physical, the place they inhabit or comprise may have tangible and intangible dimensions
(ICOMOS, 2013).

Woodside has undertaken heritage assessment to identify potential cultural values or features that may be
impacted by the Petroleum Activity. This assessment has not identified heritage places, objects or values
which will be impacted by the activities planned under this EP (discussed in Section 6.10). However, through
consultation with relevant persons, Woodside recognises the spiritual and cultural connection to the
environment? that First Nations people hold.

4.9.2 First Nations peoples

As a starting point for understanding cultural features of the environment for First Nations groups, Woodside
uses the existing systems, such as native title, to identify First Nations groups that may have functions,
interests or activities that may be affected. Woodside identifies native title representative bodies and
nominated representative entities (defined in Section 5.3.2) as well as native title claims, determinations and
Indigenous Land Use Agreements (ILUAs) which the EMBA overlaps. While acknowledging that cultural
features and heritage values may exist outside of the native title framework, Woodside considers this to be
the broadest extent over which First Nations groups have claimed native title rights and interests.

Native title claims are applications made to the Federal Court under the Native Title Act 1993 (Cth) for a
determination or decision about native title in a particular area. A claim is made by a native title claim group
which asserts it holds native title rights and interests in an area of land and/or water, according to its
traditional laws and customs. By making a claim, the native title claim group seeks a decision that native title
exists so that its native title rights and interests are recognised by the common law of Australia. This is called
a native title determination. A determination is a decision by a recognised body, such as the Federal Court or
High Court of Australia, that native title either does or does not exist in relation to a particular area (Native
Title Tribunal).

A requirement to establishing a positive determination of native title in court is proving that there is an
organised society that occupied the land and/or waters at the time of British annexation. The requirement of
an 'organised society' is set out by Justice Toohey in the historic judgment of Mabo v Queensland (No 2)
[1992] HCA 23; (1992) 175 CLR 1 ('Mabo'). Justice Toohey had the following to say (at 187):

it is inconceivable that Indigenous inhabitants in occupation of land did not have a system by which land
was utilised in a way determined by that society. There must, of course, be a society sufficiently
organised to create and sustain rights and duties...

2 ‘Environment’ in Regulation 5 of the Environment Regulations is defined as:

a) ecosystems and their constituent parts, including people and communities

b) natural and physical resources

c¢) the qualities and characteristics of locations, places and areas

d) the heritage values of places, and includes

e) the social, economic and cultural features of the matters mentioned in paragraphs (a), (b), (c) and (d).
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Therefore, Woodside understands that native title rights and interests are held communally by an organised
society, that native title claims are understood to represent the area over which First Nations groups are
claiming these rights and interests, and that native title determinations provide clarity on where native title
rights and interests are found to either exist or not exist. Where native title rights or interests are determined
to exist, they will be held by a Registered Native Title Body Corporate (section 57, Native Title Act) in trust or
as agent for native title holders.

ILUAs are voluntary agreements between native title parties and other people or bodies about the use and
management of land and/or waters and are registered by the Native Title Registrar in the Register of ILUAs.
An ILUA can be made over areas where:

e native title has been determined to exist in at least part of the area, or
e anative title claim has been made, or
e where no native title claim has been made.

While registered, ILUAs operate as a contract between the parties, including relevant native title holders
(Native Title Tribunal).

The Native Title Act also provides for a Representative Aboriginal/Torres Strait Islander Body (Native Title
Representative Body) to be recognised by the Commonwealth Minister for an area. Native Title
Representative Bodies have specialist functions set out in the Native Title Act within the area for which they
are the Native Title Representative Body. However, the functions of a Native Title Representative Body are
such that they do not hold details on the cultural features or heritage values of an area and therefore do not
inform Woodside's understanding of heritage values or cultural features.

For the activity in this EP, there are no native title claims or determinations and no ILUAs overlapping the
Operational Area; however, 26 native title claims and 44 ILUAs overlap the EMBA (see Figure 4-17). A
summary of native title claims, determinations and ILUAs which are coastally adjacent to the EMBA is set out
in Table 4-16. Claims and determinations have not been differentiated in this table, as it is acknowledged
that either of these may indicate the existence of rights and interests.

49.21 Coastally adjacent First Nations groups

Woodside understands that First Nations groups are keenly aware of the extent of their rights, interests and
responsibilities for Country, and these are generally discrete, defined areas, including areas of sea (Smyth,
2007). To identify cultural features and heritage values which 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 be
consulted (see Table 4-16).

Woodside understands from engagement with stakeholders that extending a native title group's responsibility
to areas which those groups have elected to not include in their claims or ILUAs can have significant cultural
consequences for First Nations groups and individuals. This may also, over time, build expectations in the
broader First Nations community that a group is responsible for maintaining environmental values in areas
for which they do not hold traditional knowledge. Woodside also acknowledges that a First Nations group's
relative proximity to the Operational Area or EMBA is not necessarily a meaningful indicator of the
connection of First Nations groups to the area, and providing advice over such areas can be culturally
dangerous. As a result, caution must be used when conducting broader engagement.

A summary of native title claims, determinations and ILUAs overlapping or coastally adjacent to the EMBA is
set out in Table 4-16. Claims and determinations have not been differentiated in this table, as it is
acknowledged that either of these may indicate the existence of rights and interests.
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Figure 4-17: Operational Area and EMBA in relation to native title claims, determinations and Indigenous Land Use Agreements
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Table 4-16: Summary of native title claims, determinations and Indigenous Land Use Agreements
that overlap or are coastally adjacent to the EMBA

Infrastructure ILUA

Claim, determination, ILUA Registered Native Title Body Overlaps Coastally
Corporate with EMBA | adjacent to
EMBA

Claim/determination

Balanggarra Balanggarra Aboriginal Corporation Yes Yes

Bardi and Jawi Bardi and Jawi Niimidiman Aboriginal Yes Yes
Corporation

Bindunbur Gogolanyngor Aboriginal Corporation, No Yes
Nimanburr Aboriginal Corporation, Nyul Nyul
PBC Aboriginal Corporation

Dambimangari Wanjina-Wunggurr (Native Title) Aboriginal No Yes
Corporation

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

Yinggarda, Baiyungu and Thalanyiji Corporation, Yinggarda Aboriginal

People Corporation

Jabirr Jabirr/Ngumbarl Gogolanyngor Aboriginal Corporation Yes Yes

Karajarri People (Area A) Karajarri Traditional Lands Association Yes Yes
(Aboriginal Corporation)

Karajarri People (Area B) Karajarri Traditional Lands Association Yes Yes
(Aboriginal Corporation)

Kariyarra Kariyarra Aboriginal Corporation Yes Yes

Malgana Part A Malgana Aboriginal Corporation Yes Yes

Mayala People Mayala Inninalang Aboriginal Corporation No Yes

Nanda People and Nanda #2 Nanda Aboriginal Corporation Yes Yes

Nanda People Part B, Malgana #2 Malgana Aboriginal Corporation, Nanda Yes Yes

and Malgana 3 Aboriginal Corporation

Ngarla and Ngarla #2 Wanparta Aboriginal Corporation Yes Yes

(Determination Area A)

Ngarluma People Ngarluma Aboriginal Corporation (NAC) Yes Yes

Ngarluma/Yindjibarndi Yindjibarndi Aboriginal Corporation, NAC Yes Yes

Nyangumarta People (Part A) Nyangumarta Warrarn Aboriginal Yes Yes
Corporation

Nyangumarta-Karajarri Overlap Nyangumarta Karajarri Aboriginal Yes Yes

Proceeding (Yawinya) Corporation

Rubibi Community Yawuru Native Title Holders Aboriginal Yes Yes
Corporation

South West Native Title Settlement | South West Aboriginal Land and Sea Council Yes Yes

Thalanyji Buurabalayji Thalanyji Aboriginal Corporation Yes Yes
(BTAC)

Uunguu Part A Wanjina-Wunggur Aboriginal Corporation Yes Yes

Yaburara & Mardudhunera People Wirrawandi Aboriginal Corporation Yes Yes

Yamatji Nation Bundi Yamatji Aboriginal Corporation Yes Yes

ILUA

Alinta-Kariyarra Electricity No representative body specified. Yes Yes
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Claim, determination, ILUA Registered Native Title Body Overlaps Coastally
Corporate with EMBA | adjacent to
EMBA
Anketell Port, Infrastructure Corridor | Ngarluma Aboriginal Corporation Yes Yes
and Industrial Estates Agreement
Ashburton Salt Project ILUA (Body BTAC Yes Yes
Corporate Agreement)
BAC KSCS ILUA Balanggarra Aboriginal Corporation Yes Yes
Bardi Jawi Conservation Estate Bardi and Jawi Niimidiman Aboriginal Yes Yes
ILUA Corporation
Brickhouse and Yinggarda Yinggarda Aboriginal Corporation No Yes
Aboriginal Corporation ILUA
Cape Preston Project Deed (YM Wirrawandi Aboriginal Corporation Yes Yes
Mardie ILUA)
Cape Preston West Export Facility Wirrawandi Aboriginal Corporation Yes Yes
Dambimangari Country Marine Park | Wanjina-Wunggurr (Native Title) Aboriginal Yes Yes
ILUA Corporation, Dambimangari Aboriginal
Corporation
Eco Beach ILUA Yawuru Native Title Holders Aboriginal Yes Yes
Corporation
FMG — Kariyarra Land Access ILUA | Kariyarra Aboriginal Corporation Yes Yes
Gnaala Karla Booja ILUA Gnaala Karla Booja Aboriginal Corporation Yes Yes
Gnaraloo ILUA Nganhurra Thanardi Garrbu Aboriginal Yes Yes
Corporation
Great Sandy Desert Project ILUA — | Karajarri Traditional Lands Association Yes Yes
Infrastructure (Aboriginal Corporation)
Karajarri Traditional Lands Karajarri Traditional Lands Association Yes Yes
Association KSCS Eighty Mile (Aboriginal Corporation)
Beach ILUA
Kariyarra and State ILUA Kariyarra Aboriginal Corporation Yes Yes
KM & YM ILUA 2018 Wirrawandi Aboriginal Corporation, Robe Yes Yes
River Kuruma Aboriginal Corporation
KTS Co-Existence ILUA Dambimangari Aboriginal Corporation, Yes Yes
Wanjina-Wunggurr (Native Title) Aboriginal
Corporation Registered Native Title Body
Corporate
Kuruma Marthudunera and Wirrawandi Aboriginal Corporation, Robe Yes Yes
Yaburara and Coastal River Kuruma Aboriginal Corporation
Mardudhunera ILUA
Macedon ILUA Buurabalayji Thalanyji Aboriginal Yes Yes
Corporation
Malgana Tamala Pastoral Lease Malgana Aboriginal Corporation Yes Yes
Agreement
Malgana Aboriginal Corporation Malgana Aboriginal Corporation Yes Yes
Conservation Estate ILUA
Mayala Country Marine Park ILUA Mayala Inninalang Aboriginal Corporation Yes Yes
Nanda Conservation Estate ILUA Nanda Aboriginal Corporation Yes Yes
Ngarla Pastoral ILUA Wanparta Aboriginal Corporation Yes Yes
Ngarla PBC KSCS ILUA Wanparta Aboriginal Corporation Yes Yes
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Claim, determination, ILUA Registered Native Title Body Overlaps Coastally
Corporate with EMBA | adjacent to
EMBA
Ningaloo Conservation Estate ILUA | Nganhurra Thanardi Garrbu Aboriginal Yes Yes
Corporation
NKAC KSCS Eighty Mile Beach Nyangumarta Karajarri Aboriginal Yes Yes
ILUA Corporation
Nyangumarta Karajarri and Anna Nyangumarta Karajarri Aboriginal Yes Yes
Plains Station ILUA Corporation
Nyangumarta Karajarri and Nyangumarta Karajarri Aboriginal Yes Yes
Mandora Station ILUA Corporation
Nyangumarta PBC KSCS ILUA Nyangumarta Warrarn Aboriginal Yes Yes
Corporation
Nyangumarta Warrarn Aboriginal Nyangumarta Warrarn Aboriginal Yes Yes
Corporation & Mandora Pastoral Corporation
Lease ILUA
Nyangumarta Warrarn Aboriginal Nyangumarta Warrarn Aboriginal Yes Yes
Corporation & Wallal Downs Corporation
Pastoral Lease ILUA
RTIO Kuruma Marthudunera People | Robe River Kuruma Aboriginal Corporation Yes Yes
ILUA
RTIO Ngarluma ILUA (Body NAC Yes Yes
Corporate Agreement)
South West Boojarah #2 ILUA Karri Karrak Aboriginal Corporation Yes Yes
Wagyl Kaip & Southern Noongar Wagy! Kaip Southern Noongar Aboriginal Yes Yes
ILUA Corporation
Whadjuk People ILUA Whadjuk Aboriginal Corporation Yes Yes
Yamatji Nation Agreement Bundi Yamatji Aboriginal Corporation Yes Yes
Yawuru Area Agreement ILUA No representative body specified. Yes Yes
Yued ILUA Yued Aboriginal Corporation Yes Yes
Quobba — Yinggarda Pastoral ILUA | Yinggarda Aboriginal Corporation No Yes
The Cockatoo Island Co-Existence Wanjina-Wunggurr (Native Title) Aboriginal No Yes
ILUA Corporation, Dambimangari Aboriginal
Corporation
Yeeda Station and Nyikina Mangala | Walalakoo Aboriginal Corporation No Yes
ILUA

49.3

Woodside acknowledges that Commonwealth and State marine park management plans have sought to
recognise cultural values of First Nations groups. AMPs describe this framework in the following way: “when
making decisions about what can occur in marine parks and what action we will take to protect marine parks,
we take values into account’. AMP summarises these values as natural values, cultural values, heritage
values and socio-economic values.

Marine and national parks

Woodside undertakes an assessment of cultural values within marine park management plans where the
Operational Area or EMBA overlaps an AMP. Woodside considers the management plans of marine parks
that overlap the Operational Area and EMBA to determine whether cultural features and heritage values
have been identified and whether there are specified representative bodies referenced to contact regarding
potential cultural features and heritage values:

o The Operational Area does not overlap any Commonwealth Marine Parks.

e The Operational Area does not overlap any State Marine Parks.

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: PYHSE-E-001 Revision: 23 Page 149 of 530

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



Pyrenees Facility Operations Environment Plan

o The EMBA overlaps 17 AMPs managed under the South-West Marine Parks Network Management
Plan 2018, North-West Marine Parks Network Management Plan 2018 and North Marine Parks
Network Management Plan 2018.

o The EMBA overlaps 12 State Marine Parks.

e The EMBA overlaps the Christmas Island AMP for which management plans are still being
developed. No First Nations groups or cultural values are identified for this AMPs in the respective
values statements (DNP, 2022a; 2022b).

Where the plans for these marine parks specify identifiable representative bodies who may hold knowledge
of heritage values or cultural features — including but not limited to Registered Native Title Bodies
Corporate — these bodies are consulted. Consultation with these groups may identify heritage values and
cultural features beyond those addressed in the marine park management plans. Where specified
identifiable representative bodies for the AMPs overlapped by the EMBA are expressed in Table 4-17.

The marine park management plans did note across the various AMPs that Yamatji Marlpa Aboriginal
Corporation (YMAC), Kimberley Land Council, South West Aboriginal Land and Sea Council (SWALSC) are
the relevant Native Title Representative Bodies or Native Title Service Providers. YMAC and Kimberley Land
Council were requested to identify Traditional Custodians who may hold knowledge of heritage values or
cultural features (see Table 4-17). Woodside consults with relevant Regional Corporations formed under the
South West Native Title Settlement (see Appendix F).

Table 4-17: Summary marine park management plans that overlap the EMBA

Marine Park Management Plan Operational | EMBA Specified bodies
Area overlap
overlap

Commonwealth Marine Park Management Plan

Abrolhos AMP No Yes No identifiable body specified
Argo-Rowley Terrace AMP No Yes No identifiable body specified

Ashmore Reef AMP No Yes No identifiable body specified

Carnarvon Canyon AMP No Yes No identifiable body specified

Christmas Island AMP No Yes No management plan

Dampier AMP No Yes NAC, Yindjibarndi Aboriginal Corporation
Eighty Mile Beach AMP No Yes Karajarri Traditional Lands Association,

Nyangumarta Karajarri Aboriginal
Corporation, Nyangumarta Warrarn
Aboriginal Corporation, Wanparta
Aboriginal Corporation

Gascoyne AMP No Yes No identifiable body specified
Jurien AMP No Yes No identifiable body specified
Kimberley AMP No Yes Wunambal Gaambera Aboriginal

Corporation, Bardi and Jawi Niimidiman
Aboriginal Corporation

Mermaid Reef AMP No Yes No identifiable body specified
Montebello AMP No Yes No identifiable body specified
Ningaloo AMP No Yes No identifiable body specified
Perth Canyon AMP No Yes No identifiable body specified
Shark Bay AMP No Yes No identifiable body specified
South-West Corner AMP No Yes No identifiable body specified
Two Rocks AMP No Yes No identifiable body specified

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: PYHSE-E-001 Revision: 23 Page 150 of 530

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



Pyrenees Facility Operations Environment Plan

Marine Park Management Plan Operational | EMBA Specified bodies
Area overlap
overlap

State Marine Park Management Plan

Barrow Island Marine Park No Yes No identifiable body specified
Muiron Islands Marine Management Area | No Yes No identifiable body specified
Montebello Islands Marine Park No Yes No identifiable body specified
Rowley Shoals Marine Park No Yes No identifiable body specified
Shark Bay Marine Park No Yes No identifiable body specified
Ngari Capes Marine Park No Yes Karri Karrak Aboriginal Corporation (as the

‘South West Boojarah Working Party’)

Jurien Bay Marine Park No Yes Yued Aboriginal Corporation (as the ‘Yued
clan native title claim’)

Eighty Mile Beach Marine Park No Yes Karajarri Traditional Lands Association,
Nyangumarta Warrarn Aboriginal
Corporation, Wanparta Aboriginal
Corporation and Nyangumarta Karajarri
Aboriginal Corporation

Marmion Marine Park No Yes No identifiable body specified
Ningaloo Marine Park No Yes Nganhurra Thanardi Garrbu Aboriginal
Corporation
National parks
Cape Range National Park No Yes No identifiable body specified
Murujuga National Park No Yes Murujuga Aboriginal Corporation (MAC)
49.4 Sea Country values

‘Sea Country’ can be defined as the area of sea over which a First Nations group has interests, cultural
value, connection and use. It has been noted that “the saltwater peoples of the north-west are associated
with discrete clan estates or tribal areas, often referred to in contemporary Aboriginal English as ‘Saltwater
Country’ or ‘Sea Country’. ‘Country’ refers to more than just a geographical area: it is shorthand for all the
values, places, resources, stories and cultural obligations associated with that geographical area.” (Smyth,
2007). “Sea Country is valued for Indigenous cultural identity, health and wellbeing” (DNP, 2018b). Cultural
identity is understood to refer to the fact that “essence of being a 'Saltwater' person is ontological rather than
merely technological. That is, it is about how people relate spiritually to the sea and engage with spiritual
forces that created it, the marine flora and fauna and people” (McDonald & Phillips, 2021).

In terms of seascape extent, McNiven (2004) suggests that “For those mainland groups whose exploitation
of the sea was limited to littoral resources, it is likely that seascapes extended no more than c. 20 to 30 km
out to sea, out to the horizon and the limit of human visibility ... However, in some coastal places, clouds that
can be seen well over 100 km out to sea are imbued with spiritual significance. For those groups with
elaborate canoe technology, seascapes extend well over the horizon.” While there is some evidence of
traditional watercraft in Australia’s North-West, the recorded evidence is limited to travel across inland rivers
(e.g. Barber & Jackson, 2011) or travel between coastal islands (Paterson et al., 2019).

Woodside recognises the potential for marine ecosystems to include cultural features as well as
environmental values. The link between environmental protection and cultural heritage protection is
illustrated in the Australian Government’s Indigenous Protected Areas (IPAs) Program. The IPAs Program
provides for “areas of land and sea managed by Indigenous groups as protected areas for biodiversity
conservation...IPAs deliver environmental benefits...Managing IPAs also helps Indigenous communities
protect the cultural values of their Country for future generations...” (Department of Climate Change, Energy,
the Environment and Water (DCCEEW), 2023). This intrinsic link concept is also described by MACas it
relates to the values of the marine environment that are of cultural importance to MAC based on
engagement with their Elders and Murujuga Land and Sea Unit Rangers. Elders were clear that all living
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things in Mermaid Sound are connected and that Mermaid Sound and Dampier Archipelago (Murujuga) are
considered one place where the entire environment and all ecosystems hold both cultural and environmental
value, with these types of values (cultural and environmental) intrinsically linked (MAC, 2021 as cited in
Woodside 2023a).

Cultural features of coastal areas may include marine species that may travel many thousands of kilometres
through areas with similar cultural values to multiple First Nations language groups. Some species may

travel as far as 5,000 km from Antarctica to the Kimberley region of WA (Double et al., 2010; 2012), passing
First Nations language groups along the entire west coast of Australia. Distribution and migratory patterns of

migratory species are described in Section 4.6 and Appendix J.

Sea Country values have been defined using multiple lines of evidence, including:

e desktop assessment of Sea Country values from publicly available sources

o specific studies including ethnographic surveys and archaeological heritage assessments

e consultation with First Nations groups and individuals.

The process for identifying First Nations groups who may have interests and connection in Sea Country are
set out in Section 4.9.2.1 and Section 5. The scope of advice Traditional Custodians were encouraged to
provide through project consultation was not limited by reference to any particular boundaries or limits of Sea

Country.
4941 Desktop assessment of Sea Country values
49.4.11 Cultural features and heritage values identified in publicly available literature

Publicly available sources were assessed for any records of previously identified Sea Country values or
cultural features that may overlap with the EMBA or Operational Area. Where cultural features or Sea
Country values were identified these are summarised in Table 4-18 according to the First Nations groups
(where identified or inferable) who hold these values. Except where specific references are made to cultural
values, these are considered to be addressed through the management of environmental values and are not
summarised in this section.

Table 4-18: Cultural features and heritage values identified in publicly available literature

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

Bardi and Jawi Feature: The offspring of Bardi Sampi on behalf of | No Possible
and Jawi men inhabit the the Bardi and Jawi (unspecified)
phenomenal world as incarnations | People v State of
of pre-existent spirit beings called | Western Australia
ray or raya, which live in specific [2010] FCAFC 26
locations throughout Bardi and
Jawi territory including waterholes,
springs, trees and rocks on the
land or in the sea.
Feature: Mythologically important Possible Possible
places. (unspecified) (unspecified)
Feature: Resources including No Possible
dugong, turtle and trochus shell.
Value: Activities of mythological Possible Possible
beings in the sea area. (unspecified) (unspecified)
Value: Traditional knowledge of Possible Possible
the sea and the features within. (unspecified) (unspecified)
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First Nations
group

Features and values

Value: The lands and seas and
cultural forms and practices
making up the body of customary
Law were created and
bequeathed via generations of
human forebears by supernatural
beings, inamunonjin, who had
occupied and/or traversed the
Dampier Peninsula-Buccaneer
Archipelago region prior to direct
human experience of the world.

Value: The inamunonjin shaped
features of the physical
environment and imbued them
with their eternal numinal
essence. They named sites and
set the boundaries of traditional
territories and introduced the
religious resources such as songs,
dances, designs, objects, myths
and rituals through which their
activities would continue to be
celebrated and affirmed. They
instituted the basic rules of
customs regulating social order.

Value: The offspring of Bardi and
Jawi men inhabit the phenomenal
world as incarnations of
pre-existent spirit beings called
ray or raya which live in specific
locations throughout Bardi and
Jawi territory including waterholes,
springs, trees and rocks on the
land or in the sea.

Value: Access to the sea around
the coast of the mainland of the
Dampier Peninsula and among
the islands for hunting and fishing.

Value: Access to the sea around
the coast of the mainland of the
Dampier Peninsula and among
the islands for travelling.

Value: Nobody may access Alarm
Shoals as this includes a very
significant sacred site and is a
very dangerous spiritual place.

Value: Lalariny, a rock feature in
the vicinity of Thomas Bay, has a
close association with a particular
spiritual being and "nobody should
go there"; people who do may be
afflicted by a form of physical
discomfort.

Interest: Environmental
characteristics of the sea.

Source

Potential for Overlap

Operational EMBA

Area

Possible Possible

(unspecified) (unspecified)

No Possible
(unspecified)

No Possible
(unspecified)

No Possible

No Possible

No Possible

No Possible

Possible Possible

(unspecified) (unspecified)
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First Nations Features and values Source Potential for Overlap
group Operational EMBA
Area

Gnulli Feature: Resources including Peck on behalf of Possible Possible

(Baiyungu, marine animals. the Gnulli Native (unspecified) (unspecified)

viwnalanyél, Value: Traditional knowledge Title Claim Group Possible Possible

ggarda) s v State of Western . ©
holds that ancestors live on the Australia [2019] (unspecified) (unspecified)
land and in the water. Therefore, FCA 2090
people have obligations to access
and care for these places (e.g.
keeping them clean).
Feature: Resources including Morse, 1993 Possible (turtle; | Possible (turtle;
mangrove crabs, gastropods, Section 4.6.3) Section 4.6.3)
shellfish, dugong, turtle). No (other No (other

resources) resources)

Jabirr Jabirr and | Feature: Dreaming stories relating | National Native No No

Ngumbarl to inland areas associated with the | Title Tribunal.
headwaters of creeks running Registration Test
west through Jabirr Jabirr Country. | Decision. Rita
Feature: During Bugarrlgarra (the éragt:s;}n\?vss?eﬁv No Possible
Dreaming), a snake travelled from Australia (Jabirr
Nurrugun (Carnot Bay) in Jabirr Jabirr). NNTT
Jabirr Country down to Ngumbarl number
Country and across into Yawuru WC2013/007
Country. When this snake crossed
Willie Creek, he changed his
name and his kinship group
("skin").

Value: Sites along the coast point No Possible

to protracted economic and (unspecified)
spiritual use of the land and

include artefact scatters, middens,

burials and/or ceremonial sites,

sites of mythological and historical

significance, fish traps and

gender-restricted sites.

Value: Coastal areas used for No Possible
hunting, fishing and camping. (unspecified)
Value: Traditional knowledge of No Possible

the ‘changes in seasons which (unspecified)
rests on the relationships between

the living things within a particular

area’.

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

Malgana Feature: Resources including Oxenham on Possible Possible
bobtail, long-tail, kangaroo, emu, behalf of the (unspecified) (unspecified)
pinkgrey galah, mull-hawk, bird Malgana People v
eggs (shags [cormorants], seagull, | State of Western
divers), turtle eggs, dugongs, Australia [2018]
turtle, mullet, bluebone, whiting, FCA 1929
snapper, oysters, mussels, crabs,
prawns, scallops, cockles, little
'redies’, black snapper and mallee
fowl.
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First Nations Features and values Source Potential for Overlap
group Operational EMBA
Area
Value: Access to Country. No Possible
(unspecified)
Feature: Resources including Statton et al., 2021 | Possible Possible
dugong, green and loggerhead (unspecified) (unspecified)
turtles and sharks.
Value: Traditional knowledge Possible Possible
maintains records of freshwater (unspecified) (unspecified)
seeps in the submerged
landscape.
Feature: Resources including fish, | Briggs & Green, Possible Possible
shellfish, turtles and dugong. 2008 (unspecified) (unspecified)
Feature: Archaeological sites. No Possible
Feature: Green sea turtles, Malgana Land and | No Possible
dugongs, shags and bottlenose Sea Management
dolphins are species of cultural et al., 2021
significance.
Value: Sharing and controlling the | Lyons et al., 2021 Possible Possible
sharing of knowledge. (unspecified) (unspecified)
Nanda Value: Access to Country resulting | Drury on behalf of | No Possible
in physical and mental health. the Nanda People (unspecified)
v State of Western
Value: Water serpents must not Australia [2018] No No
be disturbed in pools. FCA 1849
Value: Traditional knowledge Kalbarri Visitor No No
recalls that a water serpent swam Centre, 2023
down the Murchison River towards
the sound of the ocean’s waves
and created a tunnel to the sea.
Scared by the waves, the serpent
swam back up the Murchison.
Value: Traditional knowledge Capewell, 2020 Possible Possible
recalls that the turtle used to live
on the land, but became trapped
in the sea due to its greed for
berries in the water.
Value: Traditional knowledge Murdock, 2010 No Possible
recalls that creation ancestors (unspecified)
danced at the mouth of the river at
Kalbarri and established the Law.
Ngarda-Ngarli Feature: Archaeological sites on Department of the | No Possible
(Mardudhunera, | Murujuga. Environment and (submerged)
Ngarluma, . Heritage, 2006
W%ng-Goo-Tt- Feature: Ceremonial sites. g No No
Oo, Yaburara Feature: Dreaming sites. Possible Possible
and/or (unspecified) (unspecified)
Yindjibarndi)
Value: Traditional knowledge Department of Possible Possible
recalls that the sea is a source of Environment and (unspecified) (unspecified)
creation for flying foxes. Conservation,
2013
Value: Petroglyphs are No Possible
understood as permanent signs (submerged)

left by ancestral beings.
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First Nations
group

Features and values Source Potential for Overlap

Operational EMBA
Area

Value: Petroglyphs depict the No Possible

Law. (submerged)

Value: Cultural obligations to look Possible Possible

after places of special potency. (unspecified) — (unspecified) —
unlikely given unlikely given
distance distance offshore
offshore

Value: Petroglyphs are important No Possible

in initiation and education. (submerged)

Value: The sea is acknowledged MAC, 2023a Possible Possible

as a starting point for songlines, (unspecified) (unspecified)

including the Flying Fox songline.

Feature: Resources including Water Corporation, | Possible (turtle; | Possible (turtle;

fishes, turtles and dugong. 2019 Section 4.6.4) Section 4.6.4)
Possible (fish Possible (fish and
and dugongs) dugongs)

Value: Traditional knowledge Possible Possible

recalls a sea serpent which (unspecified) (unspecified)

travelled from the coast to inland

pools.

Value: Traditional knowledge Barber & Jackson, | Possible Possible

recalls a water serpent from the 2011 (unspecified) (unspecified)

ocean now lives in an inland pool.

He created many sites and

punishes Law breakers.

Value: In a separate account, a Possible Possible

sea serpent punishing people was (unspecified) (unspecified)

driven back to the sea by a

freshwater serpent.

Value: Traditional knowledge NAC, n.d. Yes Yes

recalls Manggan created the seas.

Value: Traditional knowledge Hook et al., 2004 Possible Likely

recalls Pannawonica Hill being (unspecified)

carried from the sea near Barrow

Island or Murujuga by a spirit bird.

Value: Traditional knowledge Australian Possible Possible

recalls Murujuga is where Heritage Council, (unspecified) (unspecified)

ancestral beings emerged from 2012

the sea and brought the Law.

Feature: Submerged First Nations | Benjamin et al., No Possible

archaeological sites in Cape 2020

Bruguieres channel.

Feature: Submerged First Nations No No

archaeological sites in Flying

Foam Passage.

Feature: Submerged First Nations | Benjamin et al., No Possible

archaeological sites in Cape 2023

Bruguieres channel.

Feature: Submerged First Nations No No

archaeological sites in Flying
Foam Passage.
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First Nations
group

Features and values Source Potential for Overlap
Operational EMBA
Area
Value: Traditional knowledge Milroy & Revell, Possible Possible
recalls Maarga (creation 2013 (unspecified) (unspecified)
ancestors) lifted the land and sky
out of the ocean.
Value: Traditional knowledge Japingka Possible Possible
recalls Maarga (creation Aboriginal Art (unspecified) (unspecified)
ancestors) lifted the land and sky Gallery, 2023
out of the ocean.
Feature: Submerged waterholes Kearney et al., No (feature Possible
related to the Kangaroo songline. 2023 restricted to
Ancient
Landscape)
Value: Traditional knowledge No Possible
holds that Songlines continue (unspecified)
beyond the current coast and
across the submerged landscape.
Value: Songlines are captured Bainger, 2021 No Possible
through storytelling, rock art,
songs and dance, and in the
landmarks themselves.
Value: Murujuga is the start of No Possible
many songlines, including the (unspecified)
Seven Sisters.
Value: Songlines at Murujuga date | MAC, 2023b No Possible
back to times when the sea-level (unspecified)
was lower.
Feature: Rock art. Weerianna Street No Possible
Media Production, (submerged)
2017
Feature: Sacred sites. 0 Possible Possible
(unspecified) (unspecified)
Feature: Resources including fish, | Leach, 2020 Possible (turtle; Possible (turtle;
turtles. Section 4.6.4) Section 4.6.4)
Possible (fish) Possible (fish)
Feature: Fish traps exist No Possible
throughout the archipelago.
Feature: Shell middens exist on No Possible
coastal margins.
Feature: Submerged No (feature Possible
archaeological sites. restricted to
Ancient
Landscape)
Value: Law emerged from the sea Possible Possible
and travelled inland. (unspecified) (unspecified)
Feature: Archaeological sites on McDonald, 2023 No Possible
Murujuga. (submerged)
Feature: Archaeological sites on McDonald, 2015 No Possible
Murujuga. (submerged)
Feature: Archaeological sites on McDonald et al., No No
Enderby Island. 2022a
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First Nations Features and values Source Potential for Overlap
group Operational EMBA
Area
Feature: Archaeological sites on McDonald et al., No No
Rosemary Island. 2022b
Feature: Petroglyphs on Mulvaney, 2015 No Possible
Murujuga. (submerged)
Feature: Resources including Smyth, 2007 Possible (turtle; | Possible (turtle;
mangrove seeds, turtles, turtle Section 4.6.4) Section 4.6.4)
eggs). No (other No (other
resources) resources)
Value: It is recalled that No (onshore) No (onshore)
ceremonies were conducted on
islands.
Feature: Petroglyph and other Dortch et al., 2019 | No Possible
archaeological sites at Murujuga. (submerged)
Ngarla Value: Traditional knowledge Wanparta No Yes
recalls that Solitary Island is the Aboriginal
petrified form of the ancestral Corporation, 2022
octopus Marnmulkura.
Value: People access waters. Brown (on behalf Possible Possible
of the Ngarla (unspecified) (unspecified)
People) v State of
Value: Use the waters for WesF’:er)n Australia Possible Possible
subsistence. [2007] FCA 1025
Nimanburr Feature: Places of cultural Marshall, 2020 No Yes (to extent of
importance, including Yarp, Flora, | | jying Heritage: highest
Dora Springs, Jinardi (Turtle Protecting the astronomical tide)
Point), Repulsive Point. Piridi, Aboriginal Cultural
Patterson, Milli Milli Lakes, Heritage of the
Common Ground at Bungaduk Dampier Peninsula
and top of Milli Milli, Lake Louisa, | for all. WA
Valentine Island, Tower Hill, Department of
Reserve Hill, Bobbie’s Creek, La Planning, Lands
Djardarr Bay and Old Mission, and | anq Heritage
Ladogen Pool.
Value: Valentine Island is a No Yes
culturally significant site for
Nimanburr people. Only
Traditional Owners and
community members should be
going to this island as there are
concerns for the cultural integrity
of the site and the cultural safety
of the unauthorised visitors.
Nyangumarta Feature: Resources including Karajarri No Possible
and Karajarri pirrala (threadfin salmon), ulu Traditional Lands
(bluebone groper), yilany Association, 2014
(mangrove jack), wangkaja Karajarri Healthy
(mudcrab), janga (oyster) and Country Plan
riji/jakuli (pearl shell) which has 2013-2023:
important cultural and ceremonial | pgjanapayana
value. Karajarri coastal waters Tukjana Ngurra*
contain great numbers of wild Everybody looking
pearl shell.
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First Nations
group

Features and values

Feature: Saltwater habitats,
including wintirri (sandy beaches,
dunes and cliffs), wangku (rocky
headlands), puntu (intertidal
mudflats/freshwater seepages),
parnany (reefs) and wankurru
(deep sea), hold cultural
importance.

Value: Saltwater habitats,
including wintirri (sandy beaches,
dunes and cliffs), wangku (rocky
headlands), puntu (intertidal
mudflats/ freshwater seepages),
parnany (reefs) and wankurru
(deep sea), provide resources
including food resources. an
integral part of keeping people
healthy on Country and
maintaining elements of traditional
lifestyle is the sustainable
harvesting of food resources from
jurrar (Coastal Country).

Value: Management of access to
coastal areas prevents
degradation to landscapes,
cultural sites and biodiversity
values.

Value: There is a desire to
educate visitors and inform them

of the importance of coastal areas.

Value: Beaches, tidal creeks,
bays, reefs and sea-grass beds
are breeding and feeding grounds
for threatened and migratory sea
turtle species such as the olive
ridley, hawksbill turtle, loggerhead
turtle and green turtle. dugongs
and snubfin dolphin inhabit the
nearshore areas.

Value: Caring for Country
including maintaining cultural sites
in coastal and inland areas such
as fish traps, ceremonial increase
sites, ceremonial areas and
Pulany (mythical serpent) sites.

Value: The wirntirri (seagrass
beds) and beaches are important
environments for wilarr
(particularly flatback and green
turtles).

Source

after Country
properly’

Potential for Overlap

Operational EMBA
Area

No Possible
No Possible
No Possible
No Possible
Possible Possible
No Possible
No Possible
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First Nations
group

Features and values

Value: Areas of parnany (reef),
wirntirri (seagrass) and wurrja
(seaweed) along the Karajarri
coastline provide important
habitats for fish and other marine
species that contribute to the diet
of Karajarri people.

Value: Fishtraps and middens
along the Karajarri coast show the
historic cultural importance of
saltwater resources.

Value: Fishtraps are still in use
today and require ongoing
maintenance.

Value: Karajarri want their
protocols on Country followed by
visitors so their laws and customs
are respected. Without respecting
what Karajarri want on their
Country visitors are believed to be
putting their own health and that of
traditional owners at risk.

Value: The Kuwaiyinpijala ritual
involves spraying spring water
from the mouth to cautiously
introduce oneself to the Pulany
(mythical watersnakes) which
reside in springs and jilas.

Value: When deemed necessary,
Pirrka (Lawmen) or Yiliwirri
(rainmakers) are able to interact
with Pulany, some of which are
considered ‘cheeky’ or dangerous,
particularly to children, and
unpredictable.

Source

Potential for Overlap

Operational
Area

EMBA

No

Possible

No

Possible

No

Possible

No

Possible

No

No

No

No

Thalanyji

Feature: Resources including fish,
shellfish, crabs, crustaceans, sea
urchins, turtle, dugong and flora
and fauna associated with
mangrove communities.

Feature: Archaeological sites on
Barrow Island.

Value: Connection to Country.

Commonwealth of
Australia, 2002

Possible (turtle;
section 4.6.4)

Possible (fish)

No (dugongs,
other resources)

Possible (turtle;
section 4.6.4)
Possible (fish,
dugongs, other
resources)

No (onshore)

No (onshore)

Possible
(unspecified)

Possible
(unspecified)

Feature: Resources include
turtles, eggs, fish, shellfish and
plants.

Department of
Biodiversity,
Conservation and
Attractions (DBCA)
et al., 2002

Possible (turtle;
section 4.6.4)

Possible (fish)

No (other
resources)

Possible (turtle;
section 4.6.4)

Possible (fish)

No (other
resources)
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First Nations
group

Features and values Source Potential for Overlap
Operational EMBA
Area
Value: Traditional knowledge Hayes on behalf of | No (inland No (inland waters)
recalls a water snake is located in | the Thalanyji waters)
inland waters. People v State of
Western Australia
[2008] FCA 1487
Value: Connection to Country. DBCA, 2022 Possible Possible
(unspecified) (unspecified)
Value: Transfer of knowledge. Possible Possible
(unspecified) (unspecified)
Value: Access to Country. Possible Possible
(unspecified) (unspecified)
Value: Access to Barrow and Hook et al., 2004 No Possible
possibly Montebello Islands.
Feature: Artefact scatters are Hook, 2020 No Possible (shoreline
located in coastal sand dunes. accumulation
areas)
Feature: Burials are located in No Possible (shoreline
coastal sand dunes. accumulation
areas)
Value: Traditional knowledge No No
recalls a water snake is located in
inland waters.
Feature: Archaeological sites are Ditchfield et al., No Possible (shoreline
located on Barrow Island. 2018 accumulation
areas)
Feature: Thalu ceremonial sites DBCA, 2022 No No (ceremonial
for the increase of turtle, shark, use)
ray, fish, squid, octopus, hill Possible
kangaroo and emu. (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
Feature: Archaeological sites are Dortch et al., 2019 | No Possible (shoreline
located at Barrow and Montebello accumulation
Islands. areas)
Feature: Archaeological evidence No Possible
of the use of resources including (submerged, highly
fish, turtles, marine mammals, unlikely for most
crocodiles, crabs and sea urchins. evidence of faunal
use to survive
inundation)
Feature: Archaeological sites are Paterson, 2017 No Possible (shoreline

located on Barrow Island.

accumulation
areas)
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First Nations
group

Features and values

Source

Potential for Overlap

Operational EMBA

Area

Yamatji

Feature: Resources including
shellfish, crayfish, periwinkles (sea
snail), crayfish, abalone, Octopus,
bigurda (hill kangaroo).

Feature: Bimara is the
mythological snake, which is
associated with parts of the Irwin
River, including a spring at Depot
Hill, Noondemarra Pool to the
west of the Mullewa, Greys Beach
in Geraldton and Ellendale Pool to
the south-east of Geraldton.

Feature: One Bimara site is a
soak near Greys Beach which had
good water.

Value: Traditional rules and
practices on Country (possibly
including Sea Country) include
site avoidance, totemic and
mythological knowledge, beliefs in
the water serpent and spirit
beings, ancestral spirits, sanctions
for damage to or disregard of
Country, protocols when visiting
sites such as water holes and the
belief in the bimara “complex”.

Value: Traditional knowledge
includes catching crayfish by
stabbing them with a wooden
spear or grabing them by hand.
"To make the spear, you’d have
rubber tied around your hand, and
a hook on the end or a piece of
wire, hold the spear and let go.
Was called a Hawaiian spear."

Value: Traditional knowledge
includes caring for Country at the
river. "The older people used to
clean the water out to clean the
river." River gum trees would be
cut to make wanna (digging sticks)
to dig out the mouth of the river so
that it could flow into the ocean.

Value: Access to Country for
hunting and fishing.

Value: Beachlands [and
Geraldton] Reef is a source of
food resources including
periwinkles and bullrush roots.

Taylor on behalf of
the Yamatji Nation
Claim v State of
Western Australia
[2020] FCA 42

No Possible

No Possible

No Possible

No Possible

No Possible

No No

No Possible

No Yes

Yawuru

Feature: Resources including
bluebone, molluscs, fish,
crustaceans, oysters, birrga-birrga
(cockles), mulj (periwinkle), njiwa
(green crab), umung-umung
(hermit crab).

Yawuru
Registered Native
Title Body
Corporate, 2014

Yawuru
Indigenous

No Possible
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First Nations
group

Features and values

Feature: Camp sites including
middens and shells.

Feature: Snubfin dolphin, fish
including sharks and rays, and
migratory birds.

Value: Yawuru Country is a living
cultural landscape.

Value: The right to enjoy Yawuru
Country and to maintain
customary practices.

Value: Yawuru are responsible for
looking after Yawuru Country.

Value: Yawuru traditional
ecological knowledge is the
foundation for ecologically
sustainable resource
management.

Value: Traditional knowledge
allows people to "read the sea"
and determine when it is a good
day for collecting a resource.

Value: Ceremony involving song
and corroboree would increase
populations of fish, oysters and
grubs.

Value: Reefs and sea-grass beds
provide habitats for dugong and
sea turtle species including
hawksbill turtle, loggerhead turtle,
green turtle and flatback turtle.

Value: Monsoon vine is a
culturally important source of bush
food, materials and medicine.

Value: Mangrove communities
provide nursery grounds for
culturally important fish and crab
species, roosting and feeding sites
for megabat and microbat
populations, and important habitat
for numerous bird species.

Value: Niyamarri (sand dunes)
carry many of the stories of our
ancestral beings that formed our
Country, revealed in songlines
that cross the Australian continent.

Value: Sand dunes defend
Country from the tidal surges that
come with wet season cyclones:
"They are also important for
cyclone protection, a windbreak
for the town".

Source

Protected Area.

Walyjalajala
nagulagabu

birrangun buru.

Plan of
Management
2016-2026

Potential for Overlap

Operational EMBA

Area

No Possible (unlikely
to survive in
intertidal zone)

No Possible

No Possible
(unspecified)

No Possible

No Possible

No Possible

No Possible

No (species)
No (onshore

Possible (species)
No (onshore

ceremony) ceremony)
No Possible
No Possible
No Possible
No Possible
No Possible
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First Nations Features and values Source Potential for Overlap
group Operational EMBA
Area
Value: Sand dunes at Beacon Hill No Possible
were filled with middens, artefacts,
shells and grinding stones.
Value: There were three places in No Possible
the Beacon Hill sand dunes that
should never be touched for
cultural reasons.

Unspecified Feature: The ocean can include Smyth, 2008 Possible Possible
sacred sites and songlines. (unspecified) (unspecified)
Value: People have kin Possible Possible
relationships to important animals, (unspecified) (unspecified)
plants tides and currents.

Feature: Archaeological sites in Bradshaw, 2021 No (feature Possible
submerged landscapes. restricted to
Ancient
Landscape)
Value: Sea Country has Muller, 2008 Possible Possible
customary Law defining ownership (unspecified) (unspecified)
and management rights and
responsibilities.
Value: Knowledge of Sea Country. | Kearney et al., Possible Possible
2023 (unspecified) (unspecified)
Value: Connection to Sea Possible Possible
Country. (unspecified) (unspecified)
Value: Care for Sea Country. Possible Possible
(unspecified) (unspecified)
Value: The extent of Sea Country Possible Possible
is determined by the travels of (unspecified) (unspecified)
Dreaming ancestors. This is
recorded and conveyed through
songlines.
Feature: Archaeological sites DBCA, 2020 No No
indicate that islands were
occupied prior to sea level rise.
Value: Sea Country includes Smyth, 2007 Possible Possible
values, places, resources, stories (unspecified) (unspecified)

and cultural obligations.
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First Nations Features and values Source Potential for Overlap
group Operational EMBA
Area
Value: Activities relating to Possible Possible
resources included: (unspecified) (unspecified)
e dugong hunting
e turtle hunting
e turtle egg collecting
e seabird egg collecting
e spearing fish
e reef trapping fish
e herding fish
e line fishing
e collecting fish in stone fish
traps
e poisoning fish
e gathering shellfish and other
marine resources.
Value: People have kinship Juluwarlu, 2004 Possible Possible
relationships with every plant and (unspecified) (unspecified)
animal.
Value: Certain species, including No No
fish and seafood, must not be
eaten during initiation rituals due
to their sacredness to the creation
being Barrimirndi. Breaking this
Law may lead to cyclones.
Feature: Tangible and intangible Macfarlane & Possible Possible
heritage. McConnell, 2017 (unspecified) (unspecified)
Feature: Archaeological evidence No (feature Possible
of varied occupation and restricted to (submerged, highly
adaptation. Ancient unlikely for most
Landscape) evidence of faunal
use to survive
inundation)

Value: A distinct way of life No No
centred around the use of limited
water and coastal resources.

Yued Feature: The rainbow serpent National No Possible
formed the islands off Jurien Bay, | Agricultural
then created the Nambung River. Catchments

Council National

Feature: Ospreys are an animal of | racources Possible Possible
significance. Management
Feature: Sacred site at Wedge 2021 No Possible
Island.

Whadjuk Value: The sea is of great spiritual | Derbal Nara, n.d. Possible Possible
significance.
Feature: Significant sites include No Possible
Carnac Island and Garden Island.
Value: The spirits of the dead go Possible Possible
through the sea to a place far (unspecified)
away.
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First Nations
group

Features and values

Feature: Nyungar people used all
the resources of the coast.

Source

Potential for Overlap

Operational
Area

EMBA

No

Possible

Whadjuk

Value: Connection to Country.

Noongar people have lived with,
cared for, and governed this
Country for over 50,000 years —
but in truth, we have been here
since kora, the beginning. The
ocean, the rivers, the coastal
plains and the hills — they are not
separate from us. We are one.

We are not stakeholders. We are
rights-holders. Our sovereignty
has never been ceded. It coexists
— and it commands respect.

Recognition that heritage is not
just about the past — it is about
living culture, identity, and Law.

Whadjuk ILUA Sea Country. Not
forgotten. Not broken. Still
standing — and rising.

Whadjuk
Aboriginal
Corporation, 2025

Possible
(unlikely)

Possible

Feature: Burial Ground located on
Wadjemup (Rottnest Island).

Almost 4,000 Aboriginal men and
boys from all over WA were exiled
at the Rottnest Island Aboriginal
Establishment from 1838 to 1931.
These men and boys came from
many different Aboriginal tribes
across WA, including Whadjuk
Country.

Value: Wadjemup (Rottnest
Island).

Wadjemup is a place of cultural
significance for the Whadjuk
Noongar people.

Accessible by foot at the time, its
elevated position on the coastal
plain made it an important place
for the local Noongar peoples and
a site for hunting, gathering and
trade.

Value: Health of Wadjemup
(Rottnest Island).

Great importance was placed on
maintaining and monitoring the
health of the land (and water
surrounding and within it) due to
the essential role it played in their
ancestors’ cultural practices.

Rottnest Island
Authority, 2025

No

Possible (shoreline
accumulation only)

No

Possible (shoreline
accumulation only)

No

Possible (shoreline
accumulation only)
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First Nations Features and values Source Potential for Overlap
group Operational EMBA
Area
Value: Caring/connection to No Possible
Country.

The South West Native Title
Settlement is the largest native
title settlement in Australian
history. The settlement is made up
of six ILUAs, including the
Whadjuk People (Perth
Metropolitan area). The Whadjuk
Regional Corporation has a
Cultural Advice Committee, which
is made up of Elders who consider
matters relevant to culture and
make decisions to promote and
protect cultural interests.

Value: Connection to Country. Mickan, 2019. No Possible

Noongar boodja (Country) extends
from north of Jurien Bay, inland to
the north of Moora and down to
the southern coast between
Bremer Bay and east of

Esperance.
Value/s: Sea resources. SWALSC, 2025 No Possible (shoreline
Food from the sea and waterways accumulation only)

are a major resource for
Noongars: djildjit (fish), wardan
noorn (eel), abalone, cobbler,
marron and gilgies.

Fishing was traditionally carried
out by men, while women
gathered yams, berries and
quandongs.

Yarkan — turtle.

Gnaala Karla Value: Myths associated with the Australian No Possible
Booja separation of Rottnest, Garden Interaction
and Carnac islands from the Consultants, 2006
mainland.
Value: There are important Ethnosciences, No (mullet) Possible
totemic species along the coast, 2020 Possible (whale)

including mullet and whale.

Karri Karrak Values: turtles, fish, crustaceans South West Possible Possible
Boojarah #2
registration
decision NNTT
File No
WC2006/004

Feature: Wadandi coastal zone Davies et al., 2022 | No Possible
(Augusta-Margaret River-
Geographe Bay region) has
numerous places of cultural
significance and subsistence
resource sites such as limestone
caves, coastal dune systems and
waterways. The coastal dunes are
believed to be a burial place.
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First Nations Features and values Source Potential for Overlap
group Operational EMBA
Area

Wagyl Kaip Feature: Fish traps at Oyster SWALSC, 2024 No Possible
Harbour.
Value: Spiritual association with Scott & Brewster, Possible Possible
the water and creatures in the 2012 (unspecified) (unspecified)
water.

Esperance Feature: Estuaries, islands, sea as | Esperance Possible Possible

Tjaltraak part of cultural corridors that are Tjaltjraak Native
still alive and part of the identity Title Aboriginal
and heritage of the community. Corporation, 2023

49.4.2 Studies of cultural features and heritage values

49.4.21 First Nations archaeological heritage assessment

Woodside understands that communal cultural connection may exist between Traditional Custodians and
land and waters. It is understood from the onshore archaeological record that First Nations people have
occupied the Australian continent for at least 65,000 years (Clarkson et al., 2017) and in many places
maintain a strong continuing connection that is said to extend back in First Nations cosmology to the
beginning of time.

It is understood that the sea level has risen significantly during the 65,000 years of First Nations occupation,
and areas that were once inhabited are now submerged on the continental shelf (Veth et al., 2019; University
of Western Australia (UWA), 2021). Woodside also understands that, at its lowest level during First Nations
occupation, sea level was between 125 m (O’Leary et al., 2020; Veth et al., 2019; Williams et al., 2018) and
130 m below current levels (Benjamin et al., 2020; Benjamin et al., 2023; UWA, 2021). Archaeological
material preserved on the Ancient Landscape has the potential to provide further information about the
earliest periods of human occupation (Veth et al., 2019; UWA, 2021).

Recent archaeological discoveries demonstrate that the now submerged landscape was occupied and
inhabited and can retain archaeological material from this time (Benjamin et al., 2020; Benjamin et al., 2023;
see Ward et al., 2021 for an opposing view).

In recognition of this, Woodside considers the Ancient Landscape between the mainland and the Ancient
Coastline KEF (see Section 4.7) as an area where potential First Nations archaeological material may exist
on the seabed, as this covers the full extent of this possible First Nations occupation. The Operational Area
does not overlap the Ancient Landscape; however, the EMBA does.

Known First Nations heritage places including archaeological sites may be protected subject to declarations
under the Aboriginal and Torres Strait Islander Heritage Protection Act 1984, Underwater Cultural Heritage
Act 2018 or EPBC Act 1999. However, these Acts only extend protection to First Nations heritage places
specified by declaration or otherwise included on a statutory list. Woodside understands that there is no First
Nations archaeology known to exist anywhere within Commonwealth waters, and no areas subject to
declarations or prescriptions under these Acts are located within the EMBA.

For this EP, a search of Department of Planning, Lands and Heritage’s Aboriginal Cultural Heritage Inquiry
System was undertaken, which showed 315 registered Aboriginal sites in the EMBA (see Appendix D).

If First Nations archaeological material is identified within the Operational Area, Woodside will discuss the
management of this material with appropriate Traditional Custodian group(s), starting with any adjacent
Native Title Body Corporate.

49.4.3 Consultation feedback to inform existing environment
49431 Summary of values raised during consultation

A summary of the topics/interests and values raised by First Nations groups through consultations on this
Petroleum Activity, or raised in the context of general project activities or other activities are provided in
Table 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: PYHSE-E-001 Revision: 23 Page 168 of 530

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



Pyrenees Facility Operations Environment Plan

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 Registered
Native Title Bodies Corporate and nominated representative corporations have identified or raised topics
relating to environmental values of cultural interest. Woodside recognises the deep spiritual and cultural
connection to the environment? that First Nations people hold.

The Program of Ongoing Engagement with Traditional Custodians (Appendix G) provides a mechanism for
ongoing dialogue between Woodside and Traditional Custodians, beyond that required by Regulation 25.
The program enables Woodside to manage the potential impacts and risks to cultural values which may be
identified at any time during Woodside’s activities via ongoing dialogue with Traditional Custodians. As an
example, Woodside is developing a framework for ongoing consultation with BTAC and other groups
(Appendix G). 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 and revision process
(see Section 7.6).

3 Definition of ‘Environment’ in Regulation 5 of the OPGGS (Environment) Regulations are defined as:
a) ecosystems and their constituent parts, including people and communities

b) natural and physical resources

c¢) the qualities and characteristics of locations, places and areas

d) the heritage values of places, and includes

e) the social, economic and cultural features of the matters mentioned in paragraphs (a), (b), (c) and (d).
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Table 4-19: Feedback received via consultation to inform existing environment description

Relevant First
Nations group/
individuals

Consultation context

Description of feature and value/interest

Potential for overlap

Operational Area

EMBA

BTAC representing
some of the Gnulli
native title claimants
(Baiyungu and
Thalanyji people)

Raised in context of
consultation on activities
subject to other EPs

Value: Cultural obligation to care for the environmental
values of Sea Country.

Sea Country extends “out to the vast islands off the coast
of the Pilbara, including the Monte Bello Islands, Barrow
Island, and the Mackerel Islands”.

Possible (unspecified)

Possible (unspecified)

Kariyarra Aboriginal
Corporation

Raised in context of
consultation across various
EPs

Feature: Intangible cultural heritage sites including Yinta
(ancestral sites underpinning Law and connection to
Country).

Possible (highly unlikely
due to distance)

Possible (unspecified)

Feature: Coastal landforms. No Possible (unspecified)
Feature: Coastal native vegetation. No Possible (unspecified)
Feature: Tangible cultural heritage sites. No (feature restricted to Possible

Ancient Landscape)
Value: resource collection including fishing; trapping; No Possible

crabbing; catching turtles, dugong and stingray; and
collecting shellfish.

Value: Access to Country including visiting offshore islands
at low tide.

No

Possible (unspecified)

Value: Intergenerational knowledge transfer.

Possible (highly unlikely
due to distance)

Possible (unspecified)

Value: Cultural obligations to care for Country, including Possible Possible
Sea Country.
Value: Marine resources — in relation to adverse event Possible Possible

[hydrocarbon spill].
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Relevant First
Nations group/

Consultation context

Description of feature and value/interest

Potential for overlap

individuals Operational Area EMBA

Value: Responsibility to care for Sea Country. Possible (unspecified) Possible (unspecified)

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: Possible (all) Possible (all)

¢ shellfish No (dugong)

e cockles

e oysters

e clam shells

e con shells

e mullets

e sea cow (dugong).
Murujuga Aboriginal Raised in context of Value: Mermaid Sound — ecosystem health. No Possible
Corporation consultation on activities ] . . . .
representing Ngarda- subject to other EPs Feature: Whale. Possible (Section 4.6.3) Possible (Section 4.6.3)
Ngarli people Value: A whale thalu is an increase at a totemic site that Possible (unspecified) Possible (unspecified)
(Mardudhunera, brings whales into beach.

Ngarluma, Wong-Goo-
Tt-Oo, Yaburara and
Yindjibarndi)

Value: Whales and other species of totemic importance Possible Possible
need to be protected, including their populations,

biodiversity and migration patterns.

Value: Whales are culturally important species that migrate | Possible Possible
through Mermaid Sound. Humpback whales in particular.

Feature: Dolphins. Possible Possible

Value: There are cultural ceremonies associated with
communicating with dolphins.

Possible (unspecified)

Possible (unspecified)
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Relevant First Consultation context Description of feature and value/interest Potential for overlap

Nations group/ Operational Area EMBA
individuals

Feature: Dugongs. No No

Value: Dugongs are a food source associated with No No
seagrasses near Gidley Island.

Feature: Fish. Possible Possible

Value: There are thalu ceremonies associated with Possible (unspecified) Possible (unspecified)
increasing fish stocks.

Feature: Sea snakes. Specifically mentioned as culturally Possible Possible
important species.

Feature: Flatback, green, hawksbill, loggerhead and Possible (turtle; Possible (turtle;
leatherback turtles. Turtles are culturally important species | Section 4.6.2) Section 4.6.2)
that moves through Mermaid Sound. Turtles are most often
seen in shallower areas and where there are seagrasses.

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

Value: The songline associated with the turtle comes from No Possible
Fortescue to Withnell Bay. This song is sung by four or five
tribes for day and night without consuming food or water.

Interest: Coral. Fish are attracted to areas with coral. No (Section 4.5) Possible (Section 4.5)

Concerned about coral bleaching because corals are
important. Beautiful colours. They also attract a lot of other
things.

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).

Spawning events should be avoided (associated with full
moon).

Locations identified during consultation include Withnell
Bay; Conzinc Bay; south-west of Legendre Island.
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Relevant First
Nations group/
individuals

Consultation context

Description of feature and value/interest

Potential for overlap

Operational Area

EMBA

Feature: Seagrass. Seagrasses provide protection for
animals.

Locations identified during consultation include Conzinc
Island; between Angel and Gidley Island.

No (Section 4.5)

Possible (Section 4.5)

Value: Mangroves would have provided shelter, crabbing,
digging for shellfish, could be turtle nurseries.

Locations identified during consultation include Conzinc
Bay north end; Flying Foam Passage; Searipple Passage;
north-east bay of West Lewis Island.

No (Section 4.5)

Possible (Section 4.5)

Interest: Macroalgal communities, which are important
primary production sites, habitats, and food sources (not
explicitly identified by Elders).

Interest: Subtidal soft-bottom communities, which support
invertebrate diversity (not explicitly identified by Elders).

Interest: Intertidal sand and mudflat communities, which
are important primary production sites, support invertebrate
diversity and provide food for shorebirds (not explicitly
identified by Elders).

Interest: Rocky shores, which are habitats for intertidal
organisms and provide food for shorebirds (not explicitly
identified by Elders).

No (Section 4.5)

No (Section 4.5)

No

No

No (Section 4.5)

No (Section 4.5)

No

No

Feature: 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: Squidding (harvesting of squid from the ocean)
around Conzinc Island.

No

No

No

No

Value: Appropriate cultural authority for Murujuga.

No

Possible (shoreline
accumulation only)

Interest: Management of onshore heritage sites.

No

Possible (shoreline
accumulation only)
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Relevant First
Nations group/
individuals

Consultation context

Description of feature and value/interest

Potential for overlap

Operational Area

EMBA

Interest: Submerged heritage.

Engage with researchers on options to identify potential
submerged heritage.

Possible

Possible

Value: Songlines.

The potential impact on jinna (songlines) due to the lack of
broader-scale bathymetric information for the submerged
landscape.

Possible (unspecified)

Possible (unspecified)

Value: Marine resources:
e stingrays

e sharks

e crustaceans

e octopus

e sea stars

e sea urchins

e sponges

e  molluscs.

Possible (all)

Possible (all)

Value: Submerged landscape.

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.

Possible

Possible

Feature: Murujuga seasonal calendar.

Any change to the feeding, breeding or migratory
behaviour of culturally significant species would impact
significantly on subsistence, cultural and ceremonial
activities.

Possible (unspecified)

Possible (unspecified)
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Relevant First
Nations group/

Consultation context

Description of feature and value/interest

Potential for overlap

Foundation Limited
(NYFL)

individuals Operational Area EMBA
Ngarluma Aboriginal Raised during consultation for | Interest: Management of onshore heritage sites. No Possible (shoreline
Corporation another EP accumulation only)
Interest: Submerged heritage. Possible Possible
Engage with researchers on options to identify potential
submerged heritage.
Ngarluma Yindjibarndi | No values raised - - -

Nganhurra Thanardi
Garrbu Aboriginal
Corporation
representing Baiyungu
and Thalanyji people

Raised in context of
consultation on activities
subject to other EPs

Interest: Whales — query regarding noise impacts,
monitoring and operational responses to whale sightings.

Possible (Section 4.6.3)

Possible (Section 4.6.3)

Raised in context of
decommissioning activities

Interest: Whale sharks — query regarding activity timing.

Interest: Marine parks — query regarding risks from activity
in relation to decommissioning.

No
No

Possible (Section 4.6.3)
Possible (Gascoyne AMP)

Robe River Kuruma
Aboriginal Corporation
(RRKAC)

Raised in context of
consultation on activities
subject to other EPs

Feature: Underwater heritage.

No (feature restricted to
Ancient Landscape)

Possible

Wirrawandi Aboriginal
Corporation
representing Ngarda-
Ngarli (Mardudhunera
and Yaburara)

Raised in context of
consultation on activities
subject to other EPs

Interest: Whales — query with regard to whale migration
and timing of project activities; impact of noise on whale
communication.

Interest: Turtles — query with regard to turtle monitoring
programs.

Possible (Section 4.6.3)

Possible (Section 4.6.2)

Possible (Section 4.6.3)

Possible (Section 4.6.2)

Interest: Underwater heritage — query with regard to where | No Possible
sites have been recently found.
Raised in context of Interest: Rock art — query whether air emissions from No No

decommissioning activities

activities impacts rock art and controls to minimise potential
impacts.

Yamatji Marlpa
Aboriginal Corporation

No values raised

Yindjibarndi Aboriginal
Corporation

No values raised
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Relevant First Consultation context Description of feature and value/interest Potential for overlap
Na_1t|o_n s group/ Operational Area EMBA
individuals
Yinggarda Aboriginal Raised in context of Interest: Whales — query with regard to potential impacts to | Possible (Section 4.6.3) Possible (Section 4.6.3)
Corporation consultation on activities whale migration patterns and impacts from vessel collision.
representin subject to other EPs
Yiﬁggarda Igeople ) Value: Shark Bay mullet — important resource. No (coastal species) Possible
Interest: Dugong — raised in the context of Shark Bay. No Possible
Interest: Seagrass being food source for dugong. No (Section 4.5) No (Section 4.5)
Willingin Aboriginal No values raised - - -
Corporation
Gogolayngor No values raised - - -
Aboriginal Corporation
Balangarra Aboriginal | No values raised - - -
Corporation
Wunambal Gambera No values raised - - -
Aboriginal Corporation
Dambimangari No values raised - - -
Aboriginal Corporation
Wanjina-Wunggurr No values raised - - -
(Native Title)
Aboriginal Corporation
Mayala Inninalang No values raised - - -
Aboriginal Corporation
Nyul Nyul PBC No values raised - - -
Aboriginal Corporation
Bardi and Jawi Raised in context of There are values outlined in the Joint Management Plan for | No No
Niimidiman Aboriginal consultation on this EP the Bardi Jawi Gaarra Marine Park.
Corporation
Nimanburr Aboriginal No values raised - - -
Corporation
Karajarri Traditional No values raised - - -
Lands Association
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Relevant First Consultation context

Nations group/

Description of feature and value/interest

Potential for overlap

Value: Intangible Cultural Heritage (Dreaming stories).

Comments that we are a sea people connected through
both fresh and salt water with Dreamtime stories that do
connect through the sea.

Possible (unspecified)

individuals Operational Area EMBA

Nyangumarta Karajarri | No values raised - - -
Aboriginal Corporation
Nyangumarta Warrarn | No values raised - - -
Aboriginal Corporation
Wanparta Aboriginal Raised during consultation for | Value: Connection to Sea Country. Possible Possible
Corporation another EP The Ngarla People have a deep spiritual connection to Sea

Country.

Feature: Nearshore Islands (particularly Solitary Island/ No (all) Possible (all)

Jarrkunpungu).

Value: Intangible Cultural Heritage (Dreaming stories).

(1) Wanparta stated that they are linked to the Dreaming

stories through the interconnecting islands.

(2) Wanparta legal representative highlighted that there are

Dreaming stories through the nearshore island (Solitary

Island/Jarrkunpungu).

Value: Cultural obligation to look after Sea Country values. | Possible Possible

Extremely important to Ngarla people, and they feel a

responsibility to look after the ocean and lore.

Feature: Sea (fresh and salt water). Possible Possible

Possible (unspecified)
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Relevant First
Nations group/
individuals

Consultation context

Description of feature and value/interest

Potential for overlap

Operational Area

EMBA

Feature: Sea (ocean/water).

(1) 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.

(2) 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).

(3) The importance of water was emphasised by the group.

(4) Protection and management of marine life and healthy
ocean play a significant role in lore, culture and customs.

Possible (all)

Possible (all)

Value: Marine species.

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 the (1) kestrel, (2) octopus, (3) spiny brim and
(4) sting ray.

(1) No
Possible (all)

(1) No
Possible (all)

Value: Sea life health.

Wanparta noted that water and sea life is important to the
Ngarla people. It was said that a healthy marine life equal
an important food source equals healthy people

Possible

Possible

Value: Fish.

Wanparta are concerned with maintaining fish stock post
operations.

Possible

Possible

Value: Ethnohistorical evidence on islands.

Wanparta noted that there is ethnohistorical evidence of
Ngarla occupation on islands.

No

Possible (unspecified —
shoreline accumulation

only)
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Relevant First
Nations group/

Consultation context

Description of feature and value/interest

Potential for overlap

individuals Operational Area EMBA

Nanda Aboriginal No values raised - - -

Corporation

Malgana Aboriginal No values raised - - -

Corporation

Bundi Yamatji No values raised - - -

Aboriginal Corporation

Yued Aboriginal No values raised - - -

Corporation

Whadjuk Aboriginal Raised during the course of Value: Coastline. No Possible (shoreline

Corporation consultation for another EP accumulation only)
Value: Wadjemup (Rottnest Island) is an important spiritual | No Possible (shoreline
place for Whadjuk. accumulation only)
Value: Cultural connection to groups along the coast. No Possible (unspecified)

Value: Songlines, affiliations to cultural and Sea Country
totems and seasonal fishing traditions.

Possible (unspecified)

Possible (unspecified)

Gnaala Karla Booja
Aboriginal Corporation

No values raised

Karri Karrak Aboriginal
Corporation

No values raised

Wagyl Kaip Southern
Noongar Aboriginal
Corporation

No values raised

Esperance Tjaltjraak
Native Title Aboriginal
Corporation

No values raised

Ngadju Native Title
Aboriginal Corporation

No values raised
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49.4.3.2 Further information regarding Buurabalayji Thalanyji Aboriginal Corporation’s Sea
Country values

During consultation, BTAC, on behalf of the Thalanyji People, advised it has a cultural obligation to care for
the environmental values of Sea Country (refer to Appendix F, Table 1).

In correspondence from 20 February 2023 relating to another Woodside project, BTAC advised that:

BTAC seeks support from Woodside to enable BTAC to define and articulate its values on Sea Country in
a manner that could be more clearly understood by the offshore sector, government, and the community.
This would enable BTAC and Woodside to collaborate to develop effective management plans that can
provide adequate protection to Sea Country values; and BTAC seeks support from Woodside to obtain
technical support to review the information and provide BTAC and its members with feedback on the
project risks to Sea Country and help BTAC contemplate the potential management controls that could be
developed to protects its values and interests.

These requests do not constitute a request for an ethnographic survey. Woodside has agreed to BTAC'’s
request, and the resulting offer of technical support is detailed in Appendix F, Table 1. However, Woodside’s
offer for technical support has not yet been accepted.

BTAC noted that this Sea Country extends “out to the vast islands off the coast of the Pilbara, including the
Monte Bello Islands, Barrow Island, and the Mackerel Islands.” In the absence of further advice from BTAC,
Woodside understands from this description that BTAC’s interests extend to the Montebello Marine Park
Multiple Use Zone in the vicinity of the islands.

While an ethnographic survey has not been requested, a review of publicly available literature has been
undertaken to seek clarity on the extent of Sea Country for Thalanyiji people. This review identified a number
of heritage research projects undertaken for the Montebello and Barrow Islands which acknowledge the
support of BTAC (e.g. Manne & Veth, 2015; Veth et al., 2017), though no information regarding Sea Country
values, or the extent of Sea Country, were identified.

Publicly available heritage assessment reports elsewhere on Thalanyji Country tend to rely on established
native title boundaries (e.g. Chisholm, 2013) or draw on historic maps, particularly those compiled by
Norman Tindale and published in 1947 (e.g. Archae-aus, 2020). An early 1940s map by Tindale shows
“Talaindji” (Thalanyji) Country as exclusively terrestrial and further west than areas typically recognised today
as Thalanyji Country (Tindale 1940). This map also shows the Noala people as custodians of the Onslow
area and defines Barrow and the Montebello Islands as “Mardudunera” (Mardudhunera) Country — it is
unclear from the map if the boundary of Mardudhunera is proposed to represent an extent of Sea Country, or
merely note that these islands are part of Mardudhunera Country. A further refined version of this map was
produced in 1974 which shows “Talandji” in a location more closely aligned with contemporary
understanding of Thalanyji Country and removes the apparent extent of Mardudhunera over Barrow and the
Montebello Islands” (Tindale, 1947). This definition of Thalanyji Country is still confined to the mainland in
this map. A more contemporary attempt at mapping traditional Country is shown in the Australian Institute of
Aboriginal and Torres Strait Islander Studies Map of Indigenous Australia (Horton, 1996). This map similarly
confines Thalanyji Country to terrestrial areas west of Onslow and leaves Barrow and the Montebello Islands
unmarked as an area with "No published information available". It is also noted that "This map is based on
data collected up to 1994 and is not intended to show precise areas or boundaries" (Horton, 1996).

Collective assessments of Sea Country in the Pilbara (Lincoln & Hedge, 2019; YMAC et al., 2010) were also
found to rely on existing native title boundaries. It is noted in the Pilbara Sea Country Plan (YMAC et al.,
2010) that:

Although some differences remain, between and among native title groups, there is now a general sense
that most groups have coalesced into final forms that will, in future, be the groups that exercise rights and
interests in their respective areas. many of these rights and interests will relate directly to native title.
however, there is also a more broadly based appreciation of the need to accept and discharge
responsibilities for land and marine management within native title areas regardless of whether native title
per se is affected. (YMAC et al., 2010, emphasis added).

The office of the Registrar of Indigenous Corporations records four corporations using the name Thalanyji:
e Buurabalayji Thalanyji Aboriginal Corporation

o Buurabalayji Thalanyji Aboriginal Corporation Registered Native Title Body Corporate
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e Onslow Thalanyiji Aboriginal Corporation
e  Wurrumalu Thalanyji Aboriginal Corporation.

The only currently operative organisation, and the only organisation with an identifiable website, is BTAC
Registered Native Title Body Corporate. This website states that "Thalanyji Country spreads out across the
Ashburton River coastal plain south to Tubridji Point, then across to Yannarie River and upstream to Emu
Creek, across the range hills of southwest Pilbara to Henry River and Cane River in the north" (BTAC, 2021).
This description includes coastal areas but provides no description of the extent of Sea Country.

A search of the National Native Title Tribunal register of applications and determinations identified four
historic native title claims with the name Thalanyji:

e Thalanyji People (WC1995/002)
e Thalanyji People #2 (WC1996/082)
e Thalanyji (WC1999/045)
e Thalanyji 2 (WC2010/004).
Most of these claims were dismissed, and Woodside makes no assessment of the merits of these claims.

The area of WC1995/002, as defined in the map forming Attachment 1 to the Native Title Application4, does
not include any areas of Sea Country. WC1996/082 does not include a publicly available map on the
National Native Title Tribunal website. The Native Title Application® does describe the area covered by the
claim, including "This country extends from the Tubridji Point on the coast south west of Onslow and tracking
south to Yanarrie River." and "The area also includes the waters and associated islands between Tubridji
point and Cane River. These islands were visited by Thalanyji People." The extent of this Sea Country from
the coast is unclear, but would presumably include islands as distant as Airlie Island, approximately 30 km
from the shore.

The area of WC1999/045, as defined in the map forming Attachment C to the Native Title ApplicationS,
includes an area of water extending approximately 30 km from the mainland coast in encompassing a
number of islands, including Airlie Island, Ashburton Island, Bessieres Island, Direction Island, Flat Island,
Locker Island, Round Island, Serrurier Island, Table Island, Thevenard Island, Tortoise Island and the Twin
Islands. The area also includes the south-most of the Mangrove Islands, but does not include the other
Mangrove Islands.

The area of WC2010/004, as defined in the map forming Attachment C to the Native Title Application”
includes localised areas of sea up to approximately 5 km beyond the coast.

In none of these applications do the extent of asserted interests extend to Barrow, Mackerel or the
Montebello Islands. The furthest extent of a claim is the approximate 30 km margin extended from the
mainland coast for WC1999/045. If this margin is precautionarily applied to the coasts of the Montebello
Islands (as the closest islands to the Operational Area which were identified by BTAC in defining their Sea
Country) this would not exceed beyond the Montebello Multiple Use Zone within the vicinity of the islands.

In summary, the publicly available information considered in this section does not record any instances of
Thalanyji Sea Country extending beyond the Montebello Multiple Use Zone within the vicinity of the islands.
The Montebello Islands, Barrow Island or the Mackerel Islands or the Montebello Marine Park Multiple Use
Zone, or the islands indicated in WC1999/045 are outside of the Operational Area and EMBA for the activity.

Woodside has developed a robust understanding of Thalanyji Sea Country cultural values and heritage
features through publicly available information (Section 4.9.4.1) and consultation with BTAC under
Regulation 25. Woodside considers that it has taken all reasonable steps to identify cultural features and
heritage values of Thalanyji people in the EMBA.

4 http://www.nntt.qov.au/searchRegApps/Native Title Claims/NTDA%20Extracts/WC 1995 _002/Attachment%20A-
%20Thalanyji%20Map.pdf

5 http://www.nntt.qgov.au/searchRegApps/Native Title Claims/NTDA%20Extracts/WC1996 082/SNTAExtract WC1996 082.pdf

6 http.//www.nntt.qov.au/searchRegApps/Native Title Claims/NTDA%20Extracts/WC1999 045/1999 11_09%20Attachment%20B%20Ma
p%200f%20Claim%20Area.pdf

7 http://www.nntt.gov.au/searchRegApps/Native Title Claims/NTDA%20Extracts/WC2010_004/WC2010_004%202.%20Map%200f%20Ap
plication%20Area.pdf
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If further guidance from BTAC is received as part of ongoing consultation which changes Woodside’s
understanding of the extent of Thalanyji Sea Country, Woodside’s management of change and management
of knowledge processes within EPO 22 will be applied to manage potential impact to newly identified cultural
values or features to ALARP and acceptable levels. This estimation does not limit the extent of consultation
with BTAC or the features and values they are encouraged to identify and communicate.

49.4.4 Summary of cultural features and heritage values

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

Table 4-20 consolidates the cultural features and heritage values identified in Section 4.9.4 and confirms
whether there is any potential for these to exist within the Operational Area or EMBA. It also includes topics
which have been raised in the context of an interest linked to the natural environment are impact and risk
assessed in Sections 6.6, 6.7 and 6.8.

As cultural features are physical elements of a place, these can generally be assessed for impacts; where a
feature is avoided, it is not impacted. Heritage values relate less to what is significant and more to why
something is significant; interaction between heritage values and the Operational Area can only be reliably
informed by consultation with Traditional Custodians where they are willing to share the necessary
knowledge. Assessment of heritage values beyond cultural features alone is addressed in Section 6.10
subject to these caveats.
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Table 4-20 Summary of cultural features and heritage values

Identified Context EP source Potential for overlap

cu;tnudral:::‘;iat‘u;es Consultation | First Nations Desktop Operational Area EMBA
val ingl Feedback archaeological literature
?ues( cl. heritage assessment
s assessment

Archaeological heritage

None identified — refer to Section 4.9.4.5.

No archaeological sites have been identified beyond terrestrial or intertidal areas, except for two sites at Murujuga in Cape Bruguieres channel and Flying Foam Passage (Benjamin
et al., 2020; Benjamin et al., 2023). It is recognised that there is the potential for submerged archaeological sites on the Ancient Landscape as noted in Table 4-19.

Intangible values

Songlines Consultation and desktop literature noted v X v Possible (unspecified) | Possible (unspecified)
Dreaming tracks from locations onshore and
to islands outside of the EMBA, and through
the sea generally, but was not able to
determine the routes of any Dreaming tracks
that may extend across the submerged
landscape within the Operational Area.
Creation/Dreaming Publicly available literature talks to v X v Possible (unspecified) | Possible (unspecified)
sites, sacred sites Creation/Dreaming and ancestral beings,
and ancestral including water serpents, connected to or
beings originating from the sea generally, but cannot
be confirmed to relate to features within the
EMBA.
Cultural obligations | Cultural obligation to care for the v X v Possible (unspecified) | Possible (unspecified)
to care for Country environmental values of Sea Country.
Exclusion of Traditional Custodians from Sea
Country or decision making processes may
inhibit ability to care for Country.
Knowledge of The preservation and transmission of v X v Possible (unspecified) | Possible (unspecified)
Country/customary knowledge is dependent on the preservation
Law and transfer of | of the environment generally.
knowledge Exclusion of Traditional Custodians from Sea
Country may inhibit the transfer of knowledge.
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Identified
cultural features

Context

EP source

Potential for overlap

and heritage Consultation First Nations Desktop Operational Area EMBA
values (ingl Feedback archaeological literature
interests) : heritage assessment
assessment
Connection to Connection to Country may be damaged v X v Possible (unspecified) | Possible (unspecified)
Country 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 v X v Possible (unspecified) | No (no limitations on
accessing or enjoying areas of Sea Country. access beyond the
Operational Area)
Kinship systems Traditional Custodians have connection to v X v Possible (unspecified) | Possible (unspecified)
and totemic species | species through 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. v X v No Possible (unspecified)
Marine ecosystems and species
Marine species Generally raised in consultation and literature. v X v Yes Yes
Whales Generally raised in consultation. v X v Likely to occur Known to occur
Thalu species of totemic importance. (whales; (whales; Section 4.6.3)
. . . . Section 4.6.3)
Linked to songlines and Dreaming stories.
Humpback whales in particular.
Dolphins Cultural ceremonies associated with v X X May occur May occur
communicating with dolphins.
Marine turtles Culturally important species and migration. v X v Likely to occur Known to occur
Turtles and turtle eggs as a resource. (turtles; Section 4.6.2) | (turtles; Section 4.6.2
Law run through the sea, including turtles.
Sea snakes Culturally important species. v X X Possible Possible
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Identified Context EP source Potential for overlap
cu;L“Jad:;:’;“;es Consultation | First Nations Desktop Operational Area EMBA
values (ingl Feedback archaeological literature
interests) . heritage assessment
assessment
Fish (including Culturally important species. v X v Known to occur Known to occur
sharks and rays) Fish as a resource.
Law run through the sea, including fish.
There are thalu ceremonies associated with
increasing fish stocks.
Seabirds Interest only, raised as a natural environment v X X May occur May occur
interest as a potential impacted receptor of
impacts to water quality.
Plankton Interest only, raised as a natural environment v X X Yes Yes
interest.
Water quality Interest only, raised as a natural environment v X X Yes Yes
interest.
Subtidal soft-bottom | Interest only, raised as a natural environment v X X Yes Yes
communities interest regarding invertebrate diversity.
Marine Park Interest only; raised in context of v X X No Yes
decommissioning activities.
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4945 Further context: intangible cultural heritage

Intangible cultural heritage has been identified through consultation with First Nations people as culturally
important. Cultural knowledge, as expressed through songlines, Dreaming, dance and other cultural
practices, can be associated with tangible objects and physical sites that are culturally important to First
Nations people (Adler, 2021; Bursill et al., 2007). Intangible cultural heritage can also be embodied in the
practices, representations, expressions, knowledge, uses and skills associated with physical sites (United
Nations Educational, Scientific and Cultural Organization (UNESCOQO), 2003). As a result, physical features
may have intangible dimensions (ICOMOS, 2013).

49.4.51 Songlines

Oral songlines are often described by First Nations people as the Law of the land and make up part of the
Dreaming (Neale & Kelly, 2020:30). Songlines are viewed in Western academia as a framework for relating
people to land and consist of a series of invisible, interconnected routes across the landscape that mark
significant sites for First Nations people (Higgins, 2021:723). Songlines demonstrate First Nations peoples’
strong connections to land by revealing sacred knowledge that is place-specific (Roberts, 2023:5). The
land’s physical features are instrumental in maintaining songlines because this is how ancestral spirits
journeyed through, and interacted with, the physical landscape leaving sacred knowledge behind. The
interconnection between the physical and spiritual is where songlines become intrinsically tied to significant
places across Country. As a result, geographical landforms are recorded within songlines and become
sacred places. Such landforms can include inter alia: rocks, mountains, rivers, caves and hills (Higgins,
2021:724). Songlines can become lost, fragmented or broken when there is a loss of Country or forced
removal from Country (Neale & Kelly, 2020:30). 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.

In Australia, songlines can stretch thousands of kilometres, making up a complex and organic network of
stories containing cultural knowledge of First Nations communities across the land (Neale & Kelly, 2020:35).
Songlines can also extend out to Sea Country and contain cultural knowledge that is tied to geographic
features, atmospheric phenomena and marine plants and animals. Often songlines containing references to
a seascape or Sea Country make mention of mythical events occurring around marine life, fishing areas,
submerged rocks or coral. Songlines that embody seascapes can reflect how a group may relate to, or
value, Sea Country — for example connections to nearby islands that they once inhabited in their songlines
(Smyth & Isherwood, 2016:307). Songlines can also be used as proof of long-standing connection to land
and support a legal entitlement to land rights (Higgins, 2021:74). Examples where songlines contain strong
references to Sea Country are more common in Pacific Islander and Torres Strait Islander communities, who
often refer to seascapes and skylines in their songlines in order to communicate sacred knowledge that
assists in safe navigation of the ocean (Neale & Kelly, 2020:83-84).

The routes of any songlines in the EMBA have not been provided by Traditional Custodians through
consultation.

4.9.4.5.2 Creation/Dreaming sites, sacred sites and ancestral beings

The only sources located by Woodside with detailed descriptions of the location ancestral beings or
Creation, Dreaming or other sacred sites placed these on land or within inland water sources such as rivers
or pools. However, some ancestral beings are noted to live within or originate from the sea generally, and
some creation stories talk to the creation of features from or in the sea. Additionally, every place on shore or
at sea must be assumed to have been created on some level in First Nations cosmology.

4.9.4.5.3 Cultural obligations to care for Country

Caring for Country collectively refers to the cultural obligations of individuals and groups, as well as rituals
and ceremonies required for the physical and spiritual health of the environment. In the literature reviewed by
Woodside, caring for Country was noted to include, but is not limited to, maintenance of the physical
environment and ecosystem. It may also have cultural, spiritual and ritual dimensions such as caring for
ancestral beings or ensuring cultural safety. Thalu are places where increase ceremonies are performed to
enhance or maintain populations of plants, animals or phenomena. All mentions of active ceremonial sites
were confined to onshore locations, though the values may extend offshore where e.g. a thalu relates to
marine species populations.
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49.454 Knowledge of Country/customary Law and transfer of knowledge

Knowledge of and familiarity with the features of Sea Country is itself a value. The inherent potential for
restricted or secret knowledge makes this difficult to assess even through consultation with Traditional
Custodians. However, aspects such as limitations on access to sites or disruption/relocation of First Nations
communities may have implications for the preservation of First Nations knowledge. Further, 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 (McDonald & Phillips, 2021).

Transfer of knowledge includes continuing traditional practices to pass on practical skills. This transfer of
knowledge may be integral to managing a group’s intangible cultural heritage (UNESCO, 2003).

49.4.5.5 Connection to Country

Connection to Country describes the multi-faceted relationship between First nations people and the
landscape, which is envisioned as having personhood and spirit. It is also an aspect of personal identity for
many First nations people. In the case of Sea Country this can mean identifying as a Saltwater person,
where “essence of being a 'Saltwater' person is ontological... it is about how people relate spiritually to the
sea and engage with spiritual forces that created it, the marine flora and fauna and people” (McDonald &
Phillips, 2021).

49.4.5.6 Access to Country

Access to Country, including Sea Country, is necessary for the continuation of other values including caring
for Country and the transfer of traditional knowledge. Being on Country can be an important way of
expressing or maintaining connection to Country (Australian Indigenous HealthinfoNet, n.d.). Access is also
a value in its own right, as a continuation of traditional Sea Country access and use.

4.9.4.5.7 Kinship systems and totemic species

Individuals may have kinship to specific species (Smyth, 2008; Juluwarlu, 2004) and/or a responsibility to
care for species (Muller, 2008). Kinship arises from totemic associations within First Nations “skin group”
systems. It is forbidden for an individual to kill or eat a species who is from the same “skin group” (Juluwarlu,
2004). They may also have certain obligations linked to the discussion of caring for Country below. It is
assumed that marine species may have kinship/totemic relationships to Traditional Custodians, but it is
understood that these relationships do not prohibit people outside of that “skin group” from hunting or eating
that same species (Juluwarlu, 2004).

49.45.8 Resource collection

A number of marine species are identified through consultation and literature as important resources,
particularly as food sources. 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.

4.9.4.6 Further context: marine ecosystems and species
4.9.4.6.1 Marine mammals

Whales, and in particular humpback whales, have been identified through consultation with First Nations
people as culturally important species, with totemic importance including their populations, biodiversity, and
migration patterns. Cultural ceremonies associated with communicating with dolphins have also been raised
by MAC through consultation.

Whale 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, 2023; Bursill et al.,
2007; Cressey, 1998). Whales also speak to a broader connection that exists between First Nation people
and their surrounding environment. Beyond mythology and symbolism, whales can be connected with
various economic and social functions associated with everyday life. Cultural knowledge of whales, whale
migration, behaviour and the related marine environment may all be important in ensuring the continuation of
these socio-economic functions and other related activities that remain valuable to First Nations people (Fijn,
2021:47).

Details pertaining to whales and dolphins, their distribution, migration patterns and populations are described
in Section 4.6.3, with further details in Appendix J (Master Existing Environment).
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4.9.4.6.2 Marine reptiles

Turtles and sea snakes have been identified through consultation with First Nations people as culturally
important species, with turtles identified as a resource. First Nations people that identify marine reptiles as
species of totemic importance or integral to songlines may place high cultural value on their protection. No
marine reptiles -related songlines have been identified as per Section 4.9.4.5 that have the potential to
interact with the Operational Area or EMBA. Note the only songline related to marine reptiles (turtles) was
shared by MAC, and was geographically restricted from Fortescue to Withnell Bay, in Mermaid Sound (MAC,
2021).

Turtle symbology expressed through stories, music, and dance can reflect an individual or group’s
connections with the sea, as well as marine fauna, and comprise First Nations’ cultural values (Ardler, 2023;
Bursill et al., 2007). Beyond mythology and symbolism, turtles can be connected with various economic and
social functions associated with everyday life including hunting and settlement location. Turtles speak to a
broader connection that exists between First Nation people and their surrounding environment, including
cultural values associated with food security (Delisle et al., 2018:250).

Cultural knowledge of turtles at a population level (turtle migration, behaviour and the related marine
environment) may all be important in ensuring the continuation of cultural functions and activities that remain
valuable to First Nations people (Fijn, 2021:47; Delisle et al., 2018). Details pertaining to marine reptiles,
their distribution, and populations are described in Section 4.6.2, with further details in Appendix J (Master
Existing Environment).

49.4.6.3 Fish

Fish have been identified through consultation with First Nations people as a culturally important species,
with fish generally being identified as a resource.

First Nations may identify cultural values associated with fish species as important to maintaining both
tangible (physical cultural sites) and intangible (cultural knowledge) cultural heritage. Tangible cultural
heritage associated with fish can include important cultural sites such as midden sites, fish traps and thalu
sites. Traditional fish traps require traditional knowledge of the surrounding environment and may involve
specialised techniques which have been developed in adaptation to location conditions over time (Fijn,
2021:63).

Intangible cultural heritage associated with fish include songlines, Dreaming, art, song and dance. Cultural
values relating to fish, and other marine fauna, can collectively capture ‘Sea Country’ which refers to a
seascape that Traditional Custodians view, interact with or hold knowledge of. As a result, fish may be
culturally value in relationship with broader marine environmental values that are of cultural importance to
First Nations people (Smyth, 2007).

Details pertaining to fish, sharks and rays are described in Section 4.6.1, with further details in Appendix J
(Master Existing Environment).

49.4.6.4 Natural environment interests

First Nations people have advised through consultation that they have a general interest in environmental
management and ecosystem health, including understanding changes in water quality as a result of the
Petroleum Activity and potential resultant effects on marine species and benthic communities in the
Operational Area and EMBA. This includes marine mammals, marine reptiles, fish, seabirds, plankton and
subtidal soft bottom communities, which are described in context of their distribution and populations in
Section 4.6, with further details in Appendix J (Master Existing Environment).

49.5 Heritage listed places

No listed World, National or Commonwealth Heritage places overlap the Operational Area.

A search of the Australasian Underwater Cultural Heritage (UCH) database, which records all known
Maritime Cultural Heritage (shipwrecks, aircraft, relics and other UCH) in Australian waters indicated that
there are no underwater heritage sites or shipwrecks within the Operational Area.

Within the EMBA there are three World Heritage properties, 11 National Heritage places and
16 Commonwealth Heritage places; these are all listed in Table 4-22. There are also 25 recorded shipwrecks
within the EMBA, listed in Table 4-21.
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Also, within the EMBA, Ningaloo Reef, Exmouth and the adjacent coastline have a long history of occupancy
by Aboriginal communities. The longstanding relationship between Aboriginal people and the land and sea is
prevalent in Indigenous culture today and Indigenous heritage places, including archaeological sites, are
protected under the Aboriginal Heritage Act 1972 (WA) or EPBC Act.

For this EP, a Department of Planning, Lands and Heritage search was undertaken, which indicated a
number of registered Indigenous heritage places in the EMBA (Appendix D). The exact location, access, and
traditional practices for a number of these sites are not disclosed and if required, such as in the event of a
maijor oil spill, would involve prioritising further consultation with key contacts within WA Department of
Aboriginal Affairs and relevant local Aboriginal communities.

Woodside understands that there is no Indigenous archaeology known to exist anywhere within
Commonwealth waters.

49.51 Historic sites of significance

There are no known sites of historic heritage significance within the Operational Area. Appendix J describes
cultural heritage sites within the EMBA.

4.9.5.2 Underwater Heritage

A search of the Australian National Shipwreck Database which records all known Maritime Cultural Heritage
(shipwrecks, aircraft, relics and other UCH) in Australian waters indicated that there are no sites within the
Operational Area. However, numerous shipwrecks exist within the EMBA. Table 4-21 lists shipwrecks within
50 km of the Operational Area.

Table 4-21: Recorded shipwrecks within the EMBA

Vessel name Year wrecked Latitude Longitude
(ID number)

Gem (4144) 1893 -21.61666667 113.98333333
Beatrice (3731) 1899 -21.61666667 113.98333333
Emlyn Castle (4037) 1960 -21.78472167 114.165
Mildura (4516) 1907 -21.784092 114.167735
Lady Ann (4359) 1983 -21.400000 114.200000
Veronica (5061) 1928 -21.683333 114.383333
Fairy Queen (4088) 1875 -21.817150 114.189117
Nellie (4567) 1893 -21.750000 114.083333
Kapala (4318) 1964 -21.750000 114.083333
Ellen (4021) 1893 -21.750000 114.083333
Wild Wave (5112) 1875 -21.750000 114.083333
Sea Queen (4788) 1893 -21.750000 114.083333
Ruby (4749) 1893 -21.750000 114.083333
Lily of the Lake (4403) 1875 -21.750000 114.083333
Unidentified Lugger (5001) | 1893 -21.750000 114.083333
Elizabeth (4013) 1893 -21.750000 114.083333
Bell (3736) 1893 -21.750000 114.083333
Agnes (3623) 1893 -21.750000 114.083333
Leave (4385) 1893 -21.750000 114.083333
Lamareaux (4369) 1893 -21.750000 114.083333
Mabel (4427) 1893 -21.750000 114.083333
Smuggler (4824) 1893 -21.750000 114.083333
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Vessel name Year wrecked Latitude Longitude
(ID number)
Pearl (4628) 1896 -21.750000 114.083333
Olive (4598) 1893 -21.750000 114.083333
Florence (4111) 1893 -21.750000 114.083333
4953 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 4-22. Appendix J outlines the values and sensitivities of these places.
Credible risks and impacts as a result of unplanned events from the Petroleum Activity are considered in
Section 6.8.

Table 4-22: World Heritage properties and National/Commonwealth Heritage listed places within the
EMBA

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

Listed place

World Heritage properties

Ningaloo Coast 8.6 km south-east

Shark Bay, WA 357 km south-west

Murujuga Cultural Landscape 254 km north-east

National Heritage places

Ningaloo Coast 8.6 km south-east

Barrow Island and the Montebello-Barrow Islands Marine

Conservation Reserves 128.2 km north-east

Dampier Archipelago (including Burrup Peninsula) 256.9 km north-east

Shark Bay, WA 357.4 km south-west

Dirk Hartog Landing Site 1616 — Cape Inscription Area 445.3 km south-west

His Majesty’s Australian Ship Sydney Il and HSK Kormoran

Shipwreck Sites 578.1.2 km south-west

Batavia Shipwreck Site and Survivor Camps Area 1629 — Houtman

Abrolhos 761.4 km south-west

The West Kimberley 855.4 km north-east

Christmas Island Natural Areas 1,503.1 km north-west

Cape Riche 1,517.1 km south-east

Great Western Woodlands of WA 1,641.9 km south-east

Commonwealth Heritage places

Ningaloo Marine Area — Commonwealth waters 8.5 km south-east

Learmouth Air Weapons Range Facility 92.6 km south-west

His Majesty’s Australian Ship Sydney Il and HSK Kormoran

Shipwreck Sites 578.1 km south-west

Mermaid Reef — Rowley Shoals 746 km north-east

Lancelin Defence Training Area 1,030.2 km south-east

Scott Reef and Surrounds — Commonwealth Area 1146 km north-east

Ashmore Reef National Nature Reserve 1,384.4 km north-east

Cape Leeuwin Lighthouse 1,420.5 km south-east
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Listed place Distance and direction from
Operational Area to listed place (km)

Christmas Island Natural Areas 1,505.2 km north-west
Phosphate Hill Historic Area 1,514.1 km north-west
Bungalow 702 1,515.1 km north-west
Drumsite Industrial Area 1,515.1 km north-west
Industrial and Administrative Group 1,515.3 km north-west
Settlement Christmas Island; Malay Kampong Precinct; Malay

Kampong Group; Poon Saan Group 1,515.5 km north-west
Administrators House Precinct 1,515.5 km north-west
South Point Settlement Remains 1,520.7 km north-west

4.9.5.31 Murujuga Cultural Landscape

The Murujuga Cultural Landscape (MCL) World Heritage property, located approximately 254 km north-east
of the Operational Area on the Burrup Peninsula in WA, was officially inscribed on the UNESCO World
Heritage List in July 2025. The MCL holds immense cultural and spiritual significance to Traditional Owners
and is relevant to heritage values in the broader region. The World Heritage property encompasses
approximately 100,000 hectares and includes 42 islands, islets, and rocky outcrops within the Dampier
Archipelago, as well as parts of the adjacent mainland (DCCEEW, 2025). Murujuga is internationally
recognised for its outstanding cultural heritage, particularly as home to the most extensive and dense
concentration of petroglyphs (rock engravings) known globally.

The MCL is inscribed under Cultural Criterion i, iii and v which are reflective of the outstanding universal
values (OUVs). The OUVs of the Murujuga Cultural Landscape World Heritage property include:

e Petroglyphs demonstrate artistic achievement assembled over 50,000 years. The petroglyphs are
visually outstanding, demonstrate technical skill, and represent multiple phases in the development
of regional and local styles.

o The MCL bears testimony to the living cultural traditions of Ngarda-Ngarli and the spiritual
relationship between people and landscape that is at least 50,000 years old.

e The MCL is an outstanding example of human interaction with the environment over at least
50,000 years. The landscape is patterned by this long-term presence persisting through irreversible
environmental and climatic changes.

Estimates suggest there are up to two million individual petroglyphs across the landscape, many of which
are believed to be tens of thousands of years old, representing one of the world’s longest continuous records
of human artistic and cultural expression (DBCA, 2025). The petroglyphs depict a wide range of subjects,
including human figures, animals, marine life, and symbolic motifs. Murujuga is also deeply significant to the
Traditional Owners, including the Ngarda-Ngarli peoples, and forms part of an ongoing cultural connection to
Country through language, Law, ceremony and custodianship.

Further information on the MCL can be found on the publicly available UNESCO World Heritage listing®.

Woodside supports the ongoing management of heritage values under listings including Murujuga Cultural
Landscape World Heritage listing, Murujuga National Park and Dampier Archipelago (Including Burrup
Peninsula) National Heritage place.

Safeguarding the MCL and its relevant outstanding universal values are considered under a number of
relevant management plans, including:

e Murujuga National Park Management Plan (2013, as amended in 2023)
e The Murujuga Cultural Management Plan (2016)

e Murujuga Cultural Landscape Strategic Management Framework (2022).

8 https://whc.unesco.org/en/list/1709.
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As part of its commitment to supporting World Heritage, where relevant, Woodside provides the necessary
research and support information required by MAC and the State to ensure the protection and conversation
of the OUV of MCL. Additionally, Woodside actively provides funding to the Murujuga Land and Sea Unit to
assist in its ongoing management of Country and Sea Country associated with the MCL.

Woodside recognises that the management plans give effect to the duties and obligations of Australia under
the World Heritage Convention and help facilitate the protection, conservation, presentation or transmission
to future generations of the World Heritage values of the property. Consequently, by being not inconsistent
with the management plans Woodside demonstrates that its action is not inconsistent with Australian World
Heritage management principles and therefore the World Heritage Convention.

410 Socio-cultural environment

410.1 Commercial fisheries

A number of Commonwealth and State fishery management areas are located within the Operational Area
and EMBA. Fish Cube data were requested to analyse the potential for interaction of fisheries with the
Operational Area, which was used to determine consultation with WA State-managed fisheries that may be
impacted by proposed petroleum activities (Department of Primary Industries and Regional Development
(DPIRD), 2020).

Table 4-23 provides an assessment of the potential interaction and Appendix J provides further detail on the
fisheries that have been identified through desk-based assessment and consultation (Section 5).

Figure 4-18 to Figure 4-20 show fisheries identified as having a potential interaction with the Petroleum
Activity.
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Table 4-23: Commonwealth and State managed commercial fisheries overlapping the Operational Area and/or EMBA

Fishery Potential for interaction
Operational EMBA Description
Area

Commonwealth managed fisheries

North West Slope v v The North West Slope Trawl Fishery management area overlaps the Operational Area and the EMBA. Between one to six

Trawl Fishery vessels have been active in the fishery since 2005. Fishery Status Reports indicate most recent activity inside the EMBA
occurred in the 2020-2021 season (Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES),
2021).
Accordingly, Woodside considers it a possibility that interactions with the fishery may occur in the combined EMBA.

Western x v The Western Deepwater Trawl Fishery management area overlaps the EMBA. Based on Fishery Status Reports the fishery

Deepwater Trawl may be active within the EMBA with recent activity during the 2020-2021 season (ABARES, 2021). Accordingly, Woodside

Fishery considers it a possibility that interactions with the fishery may occur in the combined EMBA.

Western Tuna v v The Western Tuna and Billfish Fishery spans the Australian Fishing Zone west of Victoria and the Torres Strait. However, in

and Billfish the last five years (2016 to 2021), fishing effort has concentrated south of Carnarvon (ABARES, 2021). Accordingly,

Fishery Woodside considers it a possibility that interaction with this fishery and the Petroleum Activity.

Northern Prawn x v The Northern Prawn Fishery extends from Cape York, across the Gulf of Carpentaria to Cape Londondern, past the border

Fishery between WA and Northern Territory. The majority of the fishing during the 2020—2021 season takes place around the coast
of Northern Territory (ABARES, 2021).

Southern Bluefin v v The Southern Bluefin Tuna Fishery management area overlaps the Operational Area and EMBA, spanning the entire

Tuna Fishery Australian Fishing Zone. Since 1992, the vast majority of Australian catch effort have been concentrated in south-eastern
Australian waters (ABARES, 2021). Accordingly, Woodside considers there to be no potential for interaction with this fishery
and the Petroleum Activity.

Western Skipjack v v The Western Skipjack Tuna Fishery spans the Australian Fishing Zone west of Victoria and the Torres Strait. The fishery is

Fishery not currently active and no fishing has occurred since 2009 (ABARES, 2021). Accordingly, Woodside considers there to be
no potential for interaction with this fishery and the Petroleum Activity.

Small Pelagic x v The Small Pelagic extends from the QLD/NSW border around to the 31° south latitude line near Lancelin, Perth. The

Fishery management area is split into western, eastern and sardine subareas. Fishery Status Reports indicate the maximum area
fished between 2020 and 2021 occurred outside of the EMBA (ABARES, 2021).
Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum Activity

Christmas Island x v The Christmas Island Line Fishery management area overlaps the EMBA. There have been no reported active vessels for

Line Fishery the fishery across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside considers it a possibility that interactions
with the fishery may occur only in the EMBA.
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Fishery Potential for interaction
Operational EMBA Description
Area

Southern and x v The Southern and Eastern Scalefish and Shark Fishery: Great Australian Bight Trawl Sector extends along the south coast

Eastern Scalefish of WA and SA to Kangaroo Island. Fishery Status Reports indicate the maximum area fished between 2020 and 2021

and Shark Fishery occurred outside of the EMBA (ABARES, 2021).

Great Australian Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum Activity.

Bight Trawl Sector

State managed fisheries

Abalone Managed v v The Abalone Managed Fishery management area overlaps the Operational Area (Area 8) and EMBA (Area 3-8). The fishery

Fishery (Area 3-8) is only active within the EMBA, with 60NM Catch and Effort System (CAES) block reporting three to 15 registered vessels for
Greenlip and Brownlip Abalone Fishery. More recently, active vessel numbers were three to 10 across the 2021-2022
seasons (Strain et al., 2023a).
Due to the water depths of the Operational Area at 200m, there is no potential for interaction with the fishery in the
Operational Area, given the fishery method. Therefore, Woodside considers it a possibility that interactions with the fishery
may occur only in the EMBA.

Abrolhos Islands x v The Abrolhos Islands and Mid-West Trawl Fishery management area overlaps the EMBA. The fishery is only active within

and Mid-West the EMBA, with 60 NM CAES block reporting between three and six vessels across the 2017 to 2022 seasons (Kangas et

Trawl Managed al., 2023b), with no active vessels in the 2021-2022 financial year. Therefore, Woodside considers it a possibility that

Fishery interactions with the fishery may occur only in the EMBA.

Cockburn Sound x v The Cockburn Sound (Crab) Fishery management area overlaps the EMBA. The Cockburn Sound Crab Managed Fishery

Managed Fishery has been closed since 2014 (Johnston et al., 2020). If the fishery were to resume, Woodside only considers it a possibility
that interactions with the fishery would occur only in the EMBA.

x v The Cockburn Sound (Fish Net) Fishery management area overlaps the EMBA. There have been no reported active vessels
for the fishery across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside considers it a possibility that
interactions with the fishery may occur only in the EMBA.

x v The Cockburn Sound (Line and Pot) Fishery management area overlaps the EMBA. The fishery is only active within the
EMBA, with 60 NM CAES block reporting between six and eight, consistently active vessels across the 2017—2022 seasons
(DPIRD, 2023). Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

x v

The Cockburn Sound (Mussel) Fishery management area overlaps the EMBA. There has been no reported catch in the
period between 2014 and 2022 (DPIRD, 2023). If the fishery were to resume, Woodside only considers it a possibility that
interactions with the fishery would occur only in the EMBA.
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Fishery Potential for interaction
Operational EMBA Description
Area

Exmouth Gulf x v The Exmouth Gulf Beach Seine and Mesh Net Managed Fishery management area overlaps the EMBA. The fishery is active

Beach Seine and within the EMBA, with 60 NM CAES block reporting <three active vessels across the 2017 to 2022 seasons (DPIRD, 2023).

Mesh Net Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

Managed Fishery

Exmouth Gulf x v The Exmouth Gulf Prawn Managed Fishery management area overlaps the EMBA. The fishery is only active within the

Prawn Managed EMBA, with 60 NM CAES block reporting 6 consistently active vessels across the 2017 to 2022 seasons (DPIRD, 2023). The

Fishery CAES reporting block overlaps the Operational Area (indicating fishing effort within the Operational Area), the fishery is
limited to the spatial extent within the Exmouth Gulf and Muiron Islands. Therefore, Woodside only considers it a possibility
that interactions with the fishery may occur only in the EMBA.

Gascoyne x v The Gascoyne Demersal Scalefish Fishery management area overlaps the EMBA. The fishery is active within the EMBA,

Demersal with 60 NM CAES block reporting between three and 12 active vessels across the 2017 to 2022 seasons (DPIRD, 2023).

Scalefish Fishery FishCube data reported no fishing effort at 10 NM CAES blocks overlapping the Operational Area (DPIRD, 2022). Woodside
considers there to be potential for interaction with the fishery within the EMBA.

Joint Authority x v The Joint Authority Southern Demersal Gillnet and Demersal Longline Fishery area overlaps the EMBA. The fishery is active

Southern within the EMBA, with 60 NM CAES block reporting between three to 11 active vessels across the 2017 to 2022 seasons

Demersal Gillnet (DPIRD, 2023). Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

and Demersal

Longline Fishery

Kimberley Crab x v The Kimberly Crab Fishery management area overlaps the EMBA. The fishery is active in the EMBA, with an allocation of

Managed Fishery 1,200 units (600 traps) to licence holders and an equivalent allocation of 600 traps to Traditional Owner groups, with seven
people employed in the 2021-2022 season (Johnston et al., 2023).
Accordingly, Woodside considers there to be a potential for interaction with this fishery in the EMBA.

Kimberley Gillnet x v The Kimberley Gillnet and Barramundi Fishery management area overlaps the EMBA. The fishery is active within the EMBA,

and Barramundi with 60 NM CAES block reporting <three active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore,

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

Kimberley Prawn x v The Kimberley Prawn Fishery management area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM

Managed Fishery CAES block reporting three to 14 active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Woodside considers there
to be potential for interaction with the fishery in the EMBA.

Mackerel v v

Managed Fishery

The Mackerel Managed Fishery overlaps the Operational Area and EMBA. FishCube data for the Mackerel Managed Fishery
is not provided at the 10 NM scale; however, effort reported in the 60 NM CAES block reporting between three and seven
active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing effort consistent in the years since 2012.
Woodside considers there may be potential for interaction with the fishery in the Operational Area and EMBA.
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Fishery Potential for interaction
Operational EMBA Description
Area

Marine Aquarium v v The Marine Aquarium Fish Managed Fishery overlaps the Operational Area and EMBA. FishCube data for the Marine

Fish Managed Aquarium Fish Managed Fishery is not provided at the 10 NM scale; however, effort reported in the 60 NM CAES block

Fishery reporting between three and five active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing effort
consistent in the years since 2017. The Marine Aquarium Fish Managed Fishery generally collects fish for display in water
depths <30 m. Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

Nickol Bay Prawn x v The Nickol Bay Prawn Limited Entry Fishery management area overlaps the EMBA. The fishery is active in the EMBA, with

Limited Entry 60 NM CAES block reporting between three and eight active vessels across the 2017 to 2022 seasons (DPIRD, 2023).

Fishery Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

North Coast v v The North Coast Shark Fishing area overlaps the Operational Area and the EMBA. The northern shark fisheries comprise of

Shark Fishing the North Coast Shark Fishery in the Pilbara and Western Kimberly (closed since 1998), and the Joint Authority of Northern
Shark Fishery in the eastern Kimberley, which has not been active since the 2008—2009 season (Australian Fisheries
Management Authority (AFMA), 2021). Therefore, Woodside considers there to be no interaction with the fishery and the
Petroleum Activity.

Northern x v The Northern Demersal Scalefish Fishery management area overlaps the EMBA. The fishery is active within the EMBA, with

Demersal 60 NM CAES block reporting between three and seven active vessels across the 2017 to 2022 seasons (DPIRD, 2023).

Scalefish Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

Managed Fishery

Octopus Interim x v The Octopus Interim Managed Fishery management area overlaps the EMBA. The fishery is active within the EMBA, 60 NM

Managed Fishery CAES block reporting between three and nine active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore,
Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

Onslow Prawn x v The Onslow Prawn Limited Entry Fishery management area overlaps the EMBA. The fishery is active within the EMBA, with

Limited Entry 60 NM CAES block reporting <three active vessels across the 2017 to 2022 seasons (DPIRD, 2023). The CAES reporting
block for the fishery overlaps the Operational Area (indicating fishing effort within the Operational Area); however, the fishery
is limited to the spatial extent and boundaries of the fishery. At the nearest point the fishery could only be active at a distance
>45 km from the Operational Area. Therefore, Woodside considers it a possibility that interactions with the fishery may occur
only in the EMBA.

Open Access in x v

the North Coast

The Open Access in the North Coast Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM
CAES block reporting between three and seven active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore,
Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.
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Fishery Potential for interaction
Operational EMBA Description
Area

Pearl Oyster v v The Pearl Oyster Managed Fishery management area overlaps the Operational Area and the EMBA. The fishery is active

Managed Fishery within the EMBA, with 60 NM CAES block reporting between three and six active vessels across the 2017 to 2022 seasons
(DPIRD, 2023). At the nearest point the fishery could only be active at a distance >45km from the Operational Area. The
Pearl Oyster Managed Fishery fishing effort is mostly focused in coastal waters (10 to 15 m depth) with a maximum depth of
35 m (Lulofs et al., 2002). Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in
the EMBA.

Pilbara Crab v v The Pilbara Crab Managed Fishery management area overlaps the Operational Area and the EMBA. The fishery is active

Managed Fishery within the EMBA, with 60 NM CAES block reporting <three active vessels across the 2017 to 2022 seasons (DPIRD, 2023).
The Pilbara Crab Managed Fishery covers inshore waters (<50 m) from Onslow to Port Headland, with most activity around
Nickol Bay (Johnston et al., 2020). However, areas of the fishery north and east of Exmouth and nearshore are currently
closed as per Schedule 2 of the Draft Management Plan for the Pilbara Crab Managed Fishery (DPIRD. 2018b). Therefore,
Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

Pilbara Fish Trawl v v The Pilbara Fish Trawl (Interim) Managed Fishery area overlaps the Operational Area and EMBA. The fishery is active within

(Interim) Managed the EMBA, with 60 NM CAES block reporting between three and four active vessels across the 2017 to 2022 seasons

Fishery (DPIRD, 2023). The Pilbara Fish Trawl (Interim) Managed Fishery is divided into 2 zones and an area governed by
Schedule 5 (prohibited to trawling) (Newman et al., 2020). Therefore, Woodside considers it a possibility that interactions
with the fishery may occur only in the EMBA.

Pilbara Line v v The Pilbara Line Fishery licencees are permitted to operate anywhere within Pilbara waters (Newman et al., 2021),

Fishery overlapping the Operational Area and EMBA. The fishery is active in the EMBA, with one 60 NM CAES block reporting up to
five licences across the 2017 to 2022 seasons (DPIRD, 2023). FishCube data for the Pilbara Line Fishery is not provided at
the 10 NM scale, Therefore, Woodside considers it a possibility that interactions with the fishery may occur within the
Operational Area and/or EMBA.

Pilbara Trap v v The Pilbara Trap Fishery management area overlaps the Operational Area and EMBA. The fishery is active with the

Fishery overlapping 60 NM CAES block reporting up <three vessels across the 2017 to 2022 seasons (DPIRD, 2023). FishCube data
for the Pilbara Trap Fishery is not provided at the 10 NM scale. Fishing effort at this level has been consistent over the
previous 10-year catch report. Therefore, Woodside considers it a possibility that interactions with the fishery may occur in
the Operational Area and/or EMBA.

Shark Bay Crab x v The Shark Bay Crab Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM CAES

Managed Fishery block reporting between 17 and 23 consistently active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore,
Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.

x v

Shark Bay Prawn
Managed Fishery

The Shark Bay Prawn Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM CAES
block reporting between 16 and 18 active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside
considers it a possibility that interactions with the fishery may occur only in the EMBA.
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Shark Bay Scallop x v The Shark Bay Scallop Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM CAES
Managed Fishery block reporting up to 24 active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside considers it a
possibility that interactions with the fishery may occur only in the EMBA.
South Coast x v The South Coast Crustacean Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM
Crustacean CAES block reporting up to five active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside
Managed Fishery considers it a possibility that interactions with the fishery may occur only in the EMBA.
South Coast x v The South Coast Estuarine Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM
Estuarine CAES block reporting up to 13 active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside
Managed Fishery considers it a possibility that interactions with the fishery may occur only in the EMBA.
South Coast Line x v The South Coast Line and Fish Trap Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with
and Fish Trap 60 NM CAES block reporting up to 19 active vessels across the 2021-2022 season (DPIRD, 2023). Therefore, Woodside
Managed Fishery considers it a possibility that interactions with the fishery may occur only in the EMBA.
South Coast x v The South Coast Nearshore Net Managed Fishery area overlaps the EMBA The fishery is active within the EMBA, with
Nearshore Net 60 NM CAES block reporting up to 10 active vessels across the 2021-2022 season (DPIRD, 2023). Therefore, Woodside
Managed Fishery considers it a possibility that interactions with the fishery may occur only in the EMBA.
South Coast x v The South Coast Purse-Seine Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM
Purse-Seine CAES block reporting up to six active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside
Managed Fishery considers it a possibility that interactions with the fishery may occur only in the EMBA.
South Coast x v The South Coast Salmon Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM
Salmon Managed CAES block reporting up to four active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside
Fishery considers it a possibility that interactions with the fishery may occur only in the EMBA.
South West Coast x v The South West Coast Net Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM CAES block
Beach Net reporting up to nine active vessels across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside considers it a
Fishery possibility that interactions with the fishery may occur only in the EMBA.
South West Coast v v The South West Coast Salmon Fishery management area overlaps the Operational Area and the EMBA. The fishery is
Salmon Managed active within the EMBA, with 60 NM CAES block reporting up to three active vessels across the 2017 to 2022 seasons
Fishery (DPIRD, 2023). Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.
South West Trawl x v The South West Trawl Fishery area overlaps the EMBA. The fishery is active within the EMBA, with 60 NM CAES block
Fishery reporting <three active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing effort consistent during this
time. Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.
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Specimen Shell v v The Specimen Shell Managed Fishery management area overlaps the Operational Area and EMBA. The fishery is active
Managed Fishery within 60 NM CAES block overlapping the Operational Area, with <three licences active during the 2019 to 2022 seasons.
FishCube data reported <three licences at the 10 NM CAES block overlapping the Operational Area (DPIRD, 2023), with the
only activity occurring for a duration of four months in the 2017-2018 season. Although there is overlap with the Operational
Area and the CAES reporting block, given the depth and offshore location of the Operational Area and the collection
methods of the fishery, it is highly unlikely interactions would occur.
Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the EMBA.
West Coast x v The West Coast (Beach Bait Fish Net) Managed Fishery area overlaps the EMBA. The fishery is active within the EMBA,
(Beach Bait Fish with 60 NM CAES block reporting <three active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing effort
Net) Managed consistent during this time. Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in
Fishery the EMBA.
West Coast Blue x v The West Coast Blue Swimmer Crab Fishery overlaps the EMBA. There have been no reported active vessels for the fishery
Swimmer Crab across the 2017 to 2022 seasons (DPIRD, 2023). Therefore, Woodside considers it a possibility that if any interactions occur
Fishery with the fishery, they would only occur within the EMBA.
West Coast Deep v v The West Coast Deep Sea Crustacean Managed Fishery is permitted to fish in waters deeper than the 150 m isobath,
Sea Crustacean overlapping the Operational Area and EMBA. The fishery may be active in the Operational Area with one 60 NM CAES block
Managed Fishery reporting less than three vessels in the 2021-2022 season (DPIRD, 2023).
FishCube data reported no fishing effort at 10 NM CAES blocks in the last five years overlapping the Operational Area
(DPIRD, 2023). Woodside considers there to be potential for interaction with the fishery in the Operational Area or EMBA.
West Coast x v The West Coast Demersal Gillnet and Demersal Longline Fishery area overlaps the EMBA. The fishery is active in the
Demersal Gillnet EMBA with 60 NM CAES block with up to four active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing
and Demersal effort consistent during this time. Therefore, Woodside considers it a possibility that interactions with the fishery may occur
Longline only in the EMBA.
West Coast x v The West Coast Demersal Scalefish (Interim) Managed Fishery area overlaps the EMBA. The fishery is active in the EMBA
Demersal with 60 NM CAES block with up to 16 active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing effort
Scalefish (Interim) consistent during this time. Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in
Managed Fishery the EMBA.
West Coast x v The West Coast Estuarine Managed Fishery area overlaps the EMBA. The fishery is active in the EMBA with 60 NM CAES
Estuarine block with up to 11 active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing effort reducing to seven

Managed Fishery

vessels in the 2020-2022 seasons. Therefore, Woodside considers it a possibility that interactions with the fishery may occur
only in the EMBA.
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West Coast Purse x v The West Coast Purse Seine Fishery area overlaps the EMBA. The fishery is active in the EMBA with 60 NM CAES block

Seine Fishery with up to four active vessels across the 2017 to 2022 seasons (DPIRD, 2023), with fishing effort reducing to <3 vessels in
the 2018-2022 seasons. Therefore, Woodside considers it a possibility that interactions with the fishery may occur only in the
EMBA.

West Coast Rock x v The Western Rock Lobster Fishery management area overlaps the EMBA (DPIRD 2023). The fishery is active in the EMBA

Lobster Fishery with 60 NM CAES block with up to 94 active vessels across the 2017 to 2022 seasons (DPIRD, 2023), Vessel numbers in

the fishery have steadily declined over the five-year period with up to 80 and 74 vessels active during the 2020 and 2022
seasons respectively. Accordingly, Woodside considers there to be no potential for interaction with this fishery and the
Petroleum Activity.

Other

Tour operators v v Fishing tour operators are permitted to operate across WA state waters and are required to report monthly logbook records
of client fish catches. FishCube data reports consistent fishing effort across the 60 NM CAES block that overlaps the EMBA
(DPIRD, 2023). Fishing effort was reported by a maximum of 12 licence holder during the 2018—-2019 season, with licence
numbers varying between <three and 12 overall during the 2017 to 2022 seasons (DPIRD, 2023).

FishCube data reported <three active tour operators at 10 NM CAES blocks overlapping the Operational Area (DPIRD,
2023), which were only active during the 2020-2021 period. FishCube data indicate tour operator fishing effort was highest
around Ningaloo and Muiron Islands and at Barrow Island and the Montebello Islands, east of the EMBA. Woodside
considers there to be potential for interaction with the fishery in the Operational Area or EMBA.

v’ = overlap with fishery; blue shading = possibility for interaction.
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Figure 4-18: Commonwealth-managed commercial fisheries overlapping the Operational Area with the potential for interaction with the Petroleum
Activity
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Figure 4-19: State-managed commercial fisheries overlapping the Operational Area with the potential for interaction with the Petroleum Activity
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Figure 4-20: State-managed commercial fisheries overlapping the Operational Area with the potential for interaction with the Petroleum Activity (continued
from Figure 4-19)
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4.10.2 Traditional fisheries

A key feature of the NWMR is the large tidal range in this part of the Australian coast with daily fluctuations
up to 12 m, resulting in vast areas of intertidal land and reef flats available for marine resource harvesting
(Smyth, 2007). Further, the tidal range also results in strong tidal currents, especially between islands and at
the entrance to embayments that First Nations people used to travel long distance on rafts and canoes
between mainland and the reefs and islands (Smyth, 2007). There are no traditional or customary fisheries
within the Operational Area, as these are typically restricted to shallow coastal waters and/or areas with
structures such as reefs. However, it is recognised that Barrow Island, Montebello Islands and Ningaloo
Reef, all within the wider EMBA, have a known history of fishing when areas were occupied (as from
historical records) (Department of Conservation and Land Management, 2005).

A Memorandum of Understanding was established with Indonesian fisheries for parts of the Australia Fishing
Zone and Continental Shelf (MoU 74). Currently, Scott Reef is the principal reef in the MoU 74 box. This
MoU allows Indonesian fishers to participate in traditional fishing activities using traditional methods and is
used seasonally. The Operational Area is located outside of the MoU 74 box; however, it is overlapped by
the EMBA (Appendix J).

410.3 Tourism and recreation

Year end March 2023 WA saw 11.7 million overnight (domestic and international) visitors who contributed
$15.9 billion into the economy, $7.3 billion of which was spent in regional WA (Tourism Research Australia,
2023):

e Australia’s South West accounted for approximately $3.1 billion
e Australia’s Coral Coast accounted for approximately $1.1 billion
e Australia’s North West accounted for approximately $1.9 billion
e Australia’s Golden Outback accounted for approximately $1.1 billion (Tourism WA, 2023).

The Operational Area is located offshore of the North West tourism region which includes parts of the
Gascoyne region, the Pilbara region, the Kimberley region. Tourism is concentrated in the vicinity of
population centres such as Broome, Dampier, Exmouth, Coral Bay and Shark Bay. Population centres
closest to the Operational Area are the towns of Onslow (~97 km east) and Exmouth (~45 km south). Onslow
is a coastal town offering easy access to tourists, vacationers and recreational fishers to the Mackerel
Islands, a group of 10 islands at 22 km offshore. Exmouth has become a significant tourist centre with Cape
Range National Park, Ningaloo Marine Park and adjacent inshore waters. In 2018—2019, the Ningaloo region
(Ningaloo Reef and the surrounding coastal region Exmouth Gulf, communities of Exmouth and Coral Bay,
and adjacent proposed southern coastal reserves and pastoral leases) contributed an estimated $110 million
in value added to the WA economy (DCBA, 2020).

Peak tourism in the North West occurs from April to October coinciding with winter or the dry season.
Marine-based activities are typically concentrated around infrastructure such as boat ramps and camping
areas (Smallwood, 2009). Marine facilities, including boat launching ramps, jetties, marinas, etc, near the
Operational Area are limited, with most located along the Exmouth Gulf side of the peninsula, including:

e Port of Onslow, Beadon Creek
e Point Murat naval supply jetty (restricted access)
e Bundegi — facilities include a concrete launching ramp, car park and public toilets

o Exmouth Marina — provides launching, mooring, fuelling and supply facilities for commercial fishing,
charter fishing, tourist and commercial/private vessels.

Boat ramps on the Ningaloo side are located at:
e Tantabiddi Creek — facilities include a concrete launching ramp, car park and public toilets
e Coral Bay — concrete launching ramp.

Recreational fisheries and charter boat operators are managed by the WA DPIRD. With an estimated
753,000 people fishing recreationally in WA, it makes a significant contribution to the economy and attracts
vast numbers of visitors to the region each year (DPIRD, 2025). The Ningaloo Marine Park (~9 km from the
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Operational Area) also provides high-quality fishing for species such as spangled emperor, Spanish
mackerel and coral trout. The Muiron Islands are ~19 km from the Operational Area and are used
recreationally for swimming, snorkelling and scuba diving. Further, the Montebello Islands are ~197 km from
the Operational Area and are used for similar recreational activities including camping, fishing, diving and
boating.

4104 Commercial shipping

AMSA has introduced a network of marine fairways across the NWMR off WA to reduce the risk of vessel
collisions with offshore infrastructure. The Pyrenees Venture FPSO Operational Area within petroleum
licences WA-42-L and WA-43-L lies outside of these declared and charted shipping fairways.

Refer to Appendix J for shipping information in the EMBA and Figure 4-21 for vessel density within the
Operational Area and EMBA.
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