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1 INTRODUCTION

1.1 Overview

The Scarborough gas resource, located in Commonwealth waters approximately 375 km west-
northwest of the Burrup Peninsula, forms part of the Greater Scarborough gas fields, comprising the
Scarborough, Thebe and Jupiter gas fields. Woodside Energy Scarborough Pty Ltd (Woodside), as
a Titleholder under the Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2023 (Cth) (referred to as the Environment Regulations), proposes to perform petroleum
activities within Permit Areas WA-61-L and WA-62-L, specifically:

e hook-up of the Scarborough Floating Production Unit (FPU) (moorings and subsea system)

e startup and commissioning activities of the FPU and associated subsea wells, flowlines and
infrastructure

e routine production and associated activities for up to 13 subsea wells (up to eight wells in
Phase 1 and five wells in Phase 2)

o export of dry gas to the Pluto onshore gas plant, through the gas export trunkline (ETL)

e inspection, monitoring, maintenance and repair (IMMR) activities for the FPU, subsea
infrastructure, and ETL

e gravimetry surveys.

These activities will hereafter be referred to as the Petroleum Activities Program (PAP) 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 by Woodside as part of the requirements under the Environment
Regulations, as administered by the National Offshore Petroleum Safety and Environmental
Management Authority (NOPSEMA).

The Petroleum Activities Program as defined in this EP is a part of the Scarborough Offshore Project
Proposal (OPP) accepted by NOPSEMA on 30 March 2020.

1.2 Defining the Petroleum Activity

The Petroleum Activities Program to be undertaken within Permit Area WA-61-L and WA-62-L
comprises petroleum activities, as defined in Regulation 5 of the Environment Regulations.

The Petroleum Activities Program includes pipeline operation, IMMR activities and all such other
things in the area specified in the pipeline licence (WA-32-PL) as are necessary for, or incidental, to
the operation of a pipeline as defined under section 211(1)(d)(i) of the OPGGS Act, which are
petroleum activities as defined in Regulation 5 of the Environment Regulations.

1.3 Purpose of the Environment Plan

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

e the environmental impacts and risks (planned (routine and non-routine) and unplanned) of
the Petroleum Activities Program are identified;

e appropriate control measures are implemented to reduce environmental impacts and risks of
the Petroleum Activities Program to ‘as low as reasonably practicable’ (ALARP) and an
acceptable level; and

e the Petroleum Activities Program is carried out in a manner consistent with the principles of
ecologically sustainable development (as set out in section 3A of the Environment Protection
and Biodiversity Conservation Act 1999 (Cth) (EPBC Act)).
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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)
o Environmental Performance Standards (EPSSs)
e Measurement Criteria (MCs).

These form the basis for monitoring, auditing and management of the Petroleum Activities Program
to be undertaken by Woodside and its contractors. The implementation strategy (derived from the
decision support framework tools) specified within this EP provides Woodside and NOPSEMA with
the required level of assurance that the environmental impacts and risks of the Petroleum Activities
Program are reduced to ALARP and an acceptable level.

1.4 Scope of the Environment Plan

The scope of this EP covers the activities that define the Petroleum Activities Program, as described
in Section 3.

A Combined Offshore Operational Area and a Trunkline Operational Area have been defined
(Section 3.3). These areas define the spatial boundary of the Petroleum Activities Program, hereafter
referred to as the Petroleum Activity Area (PAA).

This EP addresses environmental impacts and risks from planned activities within the PAA and any
potential unplanned events that originate from the Petroleum Activities Program within the PAA.

Transit to and from the PAA by vessels, as well as port activities associated with these vessels, are
not within the scope of this EP. Vessels supporting the petroleum activities operating outside the
PAA (e.g. transiting to and from port) are subject to all applicable maritime regulations and other
requirements and are not managed by this EP.

1.5 Environment Plan Summary

An EP summary will be prepared based on the material provided in this EP, addressing the items
listed in Table 1-1 as required by Regulation 35(6) of the Environment Regulations.

Table 1-1: Summary of contents of the Environment Plan

EP summary material requirement Relevant section of EP
containing EP summary material
The location of the activity Section 3.2
A description of the receiving environment Section 4
A description of the activity Section 3
Details of the environmental impacts and risks Section 6
The control measures for the activity Section 6
The arrangements for ongoing monitoring of the titleholder’'s environmental | Section 6
performance
Response arrangements in the oil pollution emergency plan Section 7.13
Consultation already undertaken and plans for ongoing consultation Section 5
Details of the titleholders nominated liaison person for the activity Section 1.8

1.6 Structure of the Environment Plan

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

Plan (OPEP — per
Table 7-11) and scientific
monitoring

Ongoing consultation

Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 34(a): Regulation 21: The principle of ‘nature and | Section 2
Is appropriate for the Environmental assessment scale’ is applicable Section 3
nature and scale of the : throughout the EP Section 4
activity Regulation 22: :
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)-21(7): Set the context (activity and | Section 1
Demonstrates that the 21(1) Description of the activity existing environment) Section 2
environmental impacts and | 21(2) and (3) Description of the Define ‘acceptable’ (the Section 3
risks of the activity will be environment requirements, the corporate Section 4
reduced to as low as 21(4) Requi N policy, relevant persons) ec fon
reasonably practicable (4) Requirements Detail the impacts and risks | S€tion 5
: 21(5) and (6) Evaluation of Section 6
Regulation 34(c): environmental impacts and risks Evaluate the nature and S
i I ection 7
Demonstrates that the 21(7) Environmental Performance scaie
environmental impacts and | outcomes and standards Detail the control
risks of the activity will be Regulations 24(a)-24(c): measures — ALARP and
of an acceptable level 9 ) acceptable
A statement of the titleholder's
corporate environmental policy
A report on all consultations between
the titleholder and any relevant person
Regulation 34(d): Regulation 21(7): Environmental Section 6
Provides for appropriate Environmental Performance Outcomes | Performance Outcomes
Environmental and standards (EPOs)
Performance Outcomes, Environmental performance
environmental performance standards (EPSs)
standardsand Measurement criteria
measurement criteria (MCs)
Regulation 34(e): Regulation 22: Implementation strategy, Section 7
Includes an appropriate Implementation strategy for the including: Appendix H:
implementation strategy environment plan Environmental Oil Spill
and monitoring, recording Management System Preparedness
and reporting (EMS) and
arrangements Performance monitoring Response
0il Pollution E Mitigation
il Pollution Emergency Assessment
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Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 34(f): Regulations 21(1)-21(3): No activity, or part of the Section 2.5
Does not involve the 21(1) Description of the activity aCt'tV'?’v udndeirtalfjecvln I":‘jny Section 4
i o . art of a declared Wor .
activity or part of the 21(2) Description of the environment E| - Section 6
activity, other than . - eritage property
arran 21(3) Without limiting
gements for Regulation 21(2)(b), relevant val
environmental monitoring egu a '0.? 't'( )(b), re elvean va ue?th
o for responding to an ?r;l sgns.| ivities may include any of the
emergency, being oliowing:
undertaken in any part of a | (@) the world heritage values of a
declared World Heritage declared World Heritage property
property within the meaning | within the meaning of the EPBC Act;
of the Environment (b) the national heritage values of a
Protection and Biodiversity | National Heritage place within the
Conservation Act 1999 meaning of that Act;
(EPBC Act) (c) the ecological character of a
declared Ramsar wetland within the
meaning of that Act;
(d) the presence of a listed threatened
species or listed threatened ecological
community within the meaning of that
Act;
(e) the presence of a listed migratory
species within the meaning of that Act;
(f) any values and sensitivities that
exist in, or in relation to, part or all of:
(i) a Commonwealth marine area within
the meaning of that Act; or
(i) Commonwealth land within the
meaning of that Act.
Regulation 34(g): Regulation 25: Consultation undertaken in | Section 5
(i) the titleholder has Consultation with relevant authorities, | the preparation of this EP.
carried out the persons and organisations, etc.
consultations required by Regulation 24(b):
Regulation 25 .
B ) A report on all consultations between
(ii) the measures (if any) the titleholder and any relevant person
that the titleholder has
adopted, or proposes to
adopt, because of the
consultations are
appropriate
Regulation 34(h): Regulation 21(4)(a): All contents of the EP must | Section 1
Complies with the Act and | Describe the requirements, including comply with the Offshore Section 3
the regulations legislative requirements, that apply to | Petroleum and Greenhouse | o .
activity and are relevant to the Gas Storage Act 2006 and .
the Environment Appendix B

environmental management of the
activity
Regulation 23:

Details of the Titleholder and liaison
person

Regulation 24(a):
A statement of the titleholder’s
corporate environmental policy

Regulation 24(c):
Details of all reportable incidents in
relation to the proposed activity

Regulations
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1.7 Description of the Titleholder

Woodside is a Titleholder for this activity on behalf of a joint venture comprising Woodside Energy
Scarborough Pty Ltd, Woodside Energy (Australia) Pty Ltd and LJ Scarborough Pty Ltd.

Woodside is the largest Australian natural gas producer with more than 35 years of safe and reliable
operating experience in Western Australia.

Woodside recognises that strong environmental performance is essential to success and continued
growth. Woodside has an established methodology to identify impacts and risks and assess potential
consequences of activities. Strong partnerships, sound research and transparency are the key
elements of Woodside’s approach to the environment.

1.8 Details of Titleholder, Nominated Liaison and Public Affairs Contact

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

1.8.1 Titleholder

Woodside Energy Scarborough Pty Ltd

11 Mount Street

Perth, Western Australia

T: 08 9348 4000

ACN: 650 177 227

1.8.2 Nominated Liaison
Andrew Winter

Corporate Affairs Manager

11 Mount Street

Perth, Western Australia

T: 08 9348 4000

E: feedback@woodside.com.au

1.8.3 Arrangements for Notifying of Change

Should the titleholder, the titleholder’s nominated liaison or the contact details for either change, then
NOPSEMA is to be notified of the change in writing within two weeks or as soon as practicable.

1.9 Woodside Management System

The Woodside Management System (WMS) provides a structured framework of documentation to
set common expectations governing how all employees and contractors at Woodside will work. Many
of the standards presented in Section 6 are drawn from the WMS documentation, which comprises
of four elements: Our Values and Policies, Expectations, Processes and Procedures and Guidelines,
outlined below (and illustrated in Figure 1-1):

e Values and Policies: Set the enterprise-wide direction for Woodside by governing our
behaviours, actions and business decisions and ensuring we meet our legal and other
external obligations.
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e Expectations: Set essential activities or deliverables required to achieve the objectives of
the Key Business Activities and provide the basis for development of processes and
procedures.

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

e Guidelines: Provide recommended practice and advice on how to perform the steps defined
in Procedures, together with supporting information and associated tools. Guidelines provide
advice on:

- how activities or tasks may be performed;
- information that may be taken into consideration; or
- how to use tools and systems.

Figure 1-1: The four major elements of the Woodside Management System framework

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

1.9.1 Environment and Biodiversity Policy

In accordance with Regulation 24(a) of the Environment Regulations, Woodside’s Environment and
Biodiversity Policy is provided in Appendix A: Woodside Policies. Please note that the Environment
and Biodiversity Policy is reviewed regularly and is updated as required. The Environment and
Biodiversity Policy is made available on our website, along with the other Board policies:
https://www.woodside.com/who-we-are/corporate-governance-and-policies

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 relevant to the management of risks
and impacts of the Petroleum Activities Program are detailed in Appendix B: Relevant Requirements.

1.10.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth) (OPGGS Act) provides the
regulatory framework for offshore petroleum exploration and production and greenhouse gas
activities in Commonwealth waters (beyond three nautical miles (nm) of the mainland (and islands)
to the outer extent of the Australian Exclusive Economic Zone at 200 nm).

Relevant requirements in section 572 of the OPGGS Act are detailed in Table 1-3.
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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 etc. by titleholder

2) Maintenance of property etc. Section 7.3

A titleholder must maintain in good condition and repair all structures that are,
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.

) Removal of property etc. Section 7.3

A titleholder must remove from the title area all structures that are, and all
equipment and other property that is, neither used nor to be used in connection
with the operations:

(a) in which the titleholder is or will be engaged; and
(b) that are authorised by the permit, lease, licence or authority.

The regulatory framework establishes NOPSEMA as the regulator. Under the OPGGS Act, the
Environment Regulations apply to petroleum activities in Commonwealth waters and are
administered by NOPSEMA. The object of the Environment Regulations is to ensure that petroleum
activities are carried out in a manner:

e consistent with the principles of ecologically sustainable development (as set out in the EPBC
Act)

¢ 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

On 28 February 2014, NOPSEMA’s environmental management authorisation process was
endorsed by the then Minister for the Environment as a Program that meets the requirements of
Part 10 of the EPBC Act. This ministerial endorsement streamlined environmental approvals for
offshore petroleum activites and made NOPSEMA the sole regulator for environmental
management of petroleum activities in Commonwealth waters.

The Streamlining Offshore Petroleum Approvals Program (Program) under the EPBC Act requires
proponents of an offshore project after 28 February 2014 to submit an Offshore Project Proposal to
NOPSEMA for assessment. An accepted Offshore Project Proposal (OPP) must be in place prior to
submission and assessment of Environment Plans for the individual component activities. The
definition of environment incorporated in the Program encompasses all aspects of the environment
including, but not limited to, EPBC Act Part 3 protected matters. As a result, all Program functions
relating to protection of the environment apply for EPBC Act Part 3 matters.

One of the objectives 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 EPBC Act as Matters of National Environmental Significance (MNES). The EPBC
Act establishes 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.
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1.10.2.10ffshore Project Proposal

Woodside submitted the Scarborough OPP to NOPSEMA for assessment in February 2019 and
NOPSEMA accepted the OPP in March 2020. The OPP provided the detail and evaluation of
potential impacts and risks from the key components of the Scarborough development. These key
components include:

o wells —drilling of the Scarborough and North Scarborough gas fields, with potential for future
fields (including Thebe and Jupiter gas fields) to be tied back to the facility

e trunkline installation — installation of a gas trunkline to extend for a total of 430 km using
trenching and backfill (for nearshore only)

o surface infrastructure — installation and operation of an FPU in approximately 900 m of water
over the Scarborough reservoir

e subsea infrastructure — installation and operation of infield infrastructure, including wellheads,
manifolds, flowlines and umbilicals, export trunkline and communications lines

e commissioning — commissioning of the overall production system (to be conducted from the
FPU once on location)

e operations — hydrocarbon extraction and processing to take place at the FPU, to meet the
export trunkline specifications; gas will be exported via the trunkline

¢ decommissioning — the facilities are to be decommissioned in accordance with good oilfield
practice and relevant legislation at the time.

In accordance with Regulations 26 and 17 of the Environment Regulations, a titleholder must have
submitted and have an accepted EP in place before commencing an activity. A staged approach has
been undertaken with several EPs developed and submitted to NOPSEMA, to cover components of
the Scarborough development approved under the Scarborough OPP.

Each EP has a defined Petroleum Activities Program and will detail and evaluate the risks and
impacts, demonstrating they have been reduced to ALARP and an acceptable level for that
Petroleum Activity Program. The Scarborough OPP sets out the environmental performance
outcomes (EPOs) for the project and the level of performance to be achieved, to ensure that
environmental impacts and risks will be of an acceptable level and the project is consistent with the
principles of ecologically sustainable development. These EPOs will be adopted into each EP, where
relevant to the scope of the EP.

In accordance with Regulation 56 of the Environment Regulations, references to the Scarborough
OPP have been made throughout this EP. The accepted OPP is available on the NOPSEMA
website: Scarborough Offshore Project Proposal » NOPSEMA.

1.10.2.2Recovery Plans and Threat Abatement Plans

Under section 139(1)(b) of the EPBC Act, the Minister for the Environment 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 respect to offshore petroleum activities in Commonwealth waters, these requirements are
implemented by NOPSEMA via the commitments included in the Program. Commitments relating to
listed threatened species and ecological communities under the EPBC Act are included in the
Program Report (Commonwealth of Australia (CoA), 2014a).
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1.10.2.3 Australian Marine Parks

Under the EPBC Act, Australian Marine Parks (AMPs), formally known as Commonwealth Marine
Reserves, are recognised for conserving marine habitats and the species that live and rely on these
habitats. The Director of National Parks (DNP) is responsible for managing AMPs (supported by
Parks Australia) and is required to publish management plans for them. Other parts of the Australian
Government must not perform functions or exercise powers in relation to these parks that are
inconsistent with management plans (section 362 of the EPBC Act). Relevant AMPs are identified
in Section 4.8 and described in Section 11.5 of the Master Existing Environment (Appendix L:
Woodside Master Existing Environment). The North-west Marine Parks Network Management Plan
(DNP, 2018a) describe the requirements for managing the marine parks that are relevant to this EP.

Specific zones within the AMPs have been allocated conservation objectives as stated below
(International Union for Conservation of Nature (IUCN) Protected Area Category) based on the
Australian IUCN reserve management principles outlined in Schedule 8 of the EPBC Regulations
2000 (Cth):

e Special Purpose Zone (IUCN category VI)—managed to allow specific activities though
special purpose management arrangements while conserving ecosystems, habitats and
native species. The zone allows or prohibits specific activities.

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

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

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

e Habitat Protection Zone (IUCN category IV)—managed to allow activities that do not harm
or cause destruction to seafloor habitats, while conserving ecosystems, habitats and native
species in as natural a state as possible.

e Multiple Use Zone (IUCN category VI)—managed to allow ecologically sustainable use
while conserving ecosystems, habitats and native species. The zone allows for a range of
sustainable uses, including commercial fishing and mining where they are consistent with
park values.
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2 ENVIRONMENT PLAN PROCESS

2.1 Overview

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

Regulation 21(5) of the Environment Regulations requires the detailing of environmental impacts
and risks, and evaluation appropriate to the nature and scale of each impact and risk associated
with the Petroleum Activities Program and potential emergency conditions. The objective of the risk
assessment process, described in this section, is to identify the impacts and risks of an activity, so
that they can be assessed, and appropriate control measures applied to eliminate, control or mitigate
the impacts and risks to ALARP and determine if the impact or risk is of an acceptable level.

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

e Planned activities (routine and non-routine) have the potential for inherent environmental
impacts.

e An environmental risk is an unplanned event with the potential for impact (termed risk
‘consequence’).

In this EP, the potential results of planned activities are termed ‘impacts’, whereas ‘risks’ are
associated with unplanned events with the potential for impact (should the risk be realised); with
such potential impacts termed ‘consequences’.

2.2 Environmental Risk Management Methodology

2.2.1 Woodside Risk Management Process

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

e Health, Safety and Environment Management Procedure

e Impact Assessment Procedure
e Process Safety Management (PSM) Procedure.

An assessment of the impacts and risks associated with the Petroleum Activities Program has been
undertaken in accordance with Woodside’s Environment Impact Assessment Guideline and Risk
Management Procedure. This guideline and procedure set out the broad principles and high-level
steps for assessing environmental impacts across the lifecycle of Woodside’'s activities and
managing these during project execution.

The key steps of the Woodside impact and risk management process are comprised of the:

e environmental impact and risk assessment

e communication and consultation that informs the assessment and ongoing environmental
performance of the activity

e steps required during implementation of the activity including to monitor, review and report.
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2.2.2 Establish the Context

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

Describing the activity involves the evaluation of whether the activity meets the definition of a
“petroleum activity” as defined in the Environment Regulations. The activity is then described in
relation to the location, what is to be undertaken and how. This allows for the identification of
environmental “aspects” for each activity.

2.2.3 Review of the Significance/Sensitivity of Receptors and Levels of Protection

Sensitivity of receptors relevant to the Scarborough Project and this Petroleum Activities Program
was determined during development of the Scarborough OPP. As set out within the OPP, the
sensitivity of all project receptors was determined to be either low, medium or high based on
gualitative expert judgement.

During development of this EP, OPP receptor sensitivity determinations were reviewed in the context
of any changing legislation or changed knowledge regarding the sensitivity of each receptor. No
relevant factors were identified that would change receptor sensitivity from that determined in the
OPP. Receptor sensitivity determinations from the OPP are used in the risk impact assessment
summaries for each environmental risk assessment (refer to Section 6).

2.2.4 Environmental Legislation and Other Requirements

In preparing this EP, Woodside has confirmed the proposed controls and impact and risk levels are
consistent with national and international standards, law and policies (including applicable plans for
management and conservation advices and significant impact guidelines for MNES).

This has included developing the project in accordance with applicable legislation as identified in
Section 1.10, and confirming the requirements of the species recovery plans and conservation
advices have been considered to identify requirements that may be applicable to the risk
assessment.

2.2.5 Impact and Risk Identification

Terminology used for this impact and risk assessment has been taken from the impact and risk
management process, which is aligned with 1SO 13001:2018 and the requirements of Part 4
(regulations 17 to 46) of the Environment Regulations.

Impacts and risks of the Scarborough Project were identified in the scoping phase of the
Scarborough Project (and presented within the OPP). During this phase, the relationships between
the environmental aspects identified for the proposed activities and the associated potential impacts
and risks for each receptor are established. This EP considers relevant impacts and risks associated
with the hook-up of the FPU, startup and commissioning activities of the FPU and associated subsea
well and subsea infrastructure, ongoing operations of the FPU and ETL, IMMR activities, and
gravimetry surveys.

Using the Scarborough OPP as a guide, impacts and risks associated with the Petroleum Activities
Program for this EP were identified during the EP scoping phase by undertaking an Environmental
Risk and Impact Identification (ENVID) workshop. 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 stakeholder
engagement process (Section 5). The ENVID workshop was undertaken by a multidisciplinary team
comprising personnel with breadth of knowledge, training and experience to reasonably assure that
the hazards that may arise in connection with the Petroleum Activity Program in this EP were
identified.
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Impacts and risks were identified during the ENVID for both planned (routine and non-routine)
activities and unplanned (accidents/incidents/emergency conditions) events. During this process,
risks identified as not applicable (not credible) were removed from the assessment.

A further specific ENVID workshop was conducted in September 2024 to evaluate impacts, risks and
potential consequences associated with using an Uncrewed Surface Vessel (USV) for gravimetry
and IMMR activities (Section 3.11.5). The workshop was attended by personnel who had appropriate
breadth of knowledge and experience, including Gravimetry Survey Project Manager, Marine
Assurance Manager, Environment Plan Facilitator, Scarborough Project Environment Advisers and
Global Wells and Seismic Environment Advisers. The workshop served to identify that any potential
hazards associated with the use of a USV.

Outside of the ENVID process, other potential risks may be identified through consultation. When
this is the case, some of these risks may be included as a Risk Assessment in Section 6, even
though no direct impact pathway exists as a result of the Petroleum Activities Program. These risks,
which are included to demonstrate impact potential in the context of the PAP (such as accelerated
weathering of rock art as a result of onshore emissions from processing of Scarborough gas; Section
6.7.7) cannot be assigned a consequence magnitude or impact significance level as per the process
outlined in Section 2.3.4 because current literature does not identify a credible impact as a result of
the PAP.

2.3 Impact and Risk Analysis and Evaluation

After identifying impacts and risks, analysis and evaluation is undertaken to determine the extent of
the impacts and risks, whether they are acceptable or not, and to identify the impact and risk
treatment (or controls) to be implemented.

Impact and risk evaluation are undertaken by assessing the magnitude (i.e. no lasting effect, slight,
minor, moderate, major or catastrophic) of the credible environmental impacts from each aspect
based on extent, duration, frequency and scale, and then either:

e assigning an impact significance level to each credible environmental impact based on the
receptor sensitivity and the magnitude of the impact, OR

e assigning an environmental risk level to each environmental risk based on the receptor
sensitivity, magnitude of the consequence, and the likelihood of occurrence.

2.3.1 Decision Support Framework

To support the risk assessment process Woodside’s HSE risk management procedures include 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). This concept has been applied during the ENVID or
equivalent preceding processes during historical design decisions to determine the level of
supporting evidence that may be required to draw sound conclusions regarding risk level and
whether the risk is ALARP and of an acceptable level. This is to confirm:

e activities do not pose an unacceptable environmental risk

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

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

The framework provides appropriate tools, commensurate to the level of uncertainty or novelty
associated with the risk (referred to as Decision Type A, B or C). The decision type is selected based
on an informed discussion around the uncertainty of the risk, then documented in ENVID output.
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This framework enables Woodside to appropriately understand a risk, determine if the risk is
acceptable and can be demonstrated to be ALARP.

Risk Related Decision Making Framework
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Figure 2-1: Risk related decision-making framework (Oil and Gas UK, 2014)

Decision Type A

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

Decision Type B

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

o risk-based tools such as cost based analysis or modelling
e conseqguence modelling

o reliability analysis

e company values.

Decision Type C

Risks classified as a Decision Type C typically have significant risks related to environmental
performance. Such risks typically involve greater complexity and uncertainty; therefore, requiring
adoption of the precautionary approach. The risks may result in significant environmental impact;
significant project risk/exposure or may elicit negative stakeholder concerns. For these risks, 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.
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2.3.1.1 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.

e Professional Judgement (PJ) — uses relevant personnel with the knowledge and
experience to identify alternative controls. Woodside applies the hierarchy of control as part
of the risk assessment to identify any alternative measures to control the risk.

o 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 Compass. Views, concerns and perceptions are to be considered from
internal Woodside stakeholders directly affected by the planned impact or potential risk.

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

2.3.1.2 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:

e LCS/Verification of Predictions — Verification of compliance with applicable LCS and/or
good industry practice.
e Peer Review — Independent peer review of PJs, supported by RBA, where appropriate.

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

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

o 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.

2.3.2 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:

e Elimination of the risk by removing the hazard.

e Substitution of a hazard with a less hazardous one.

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

- Prevention: design measures that reduce the likelihood of a hazardous event occurring.

- Detection: design measures that facilitate early detection of a hazardous event.
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- Control: design measures that limit the extent/escalation potential of a hazardous event.

- Mitigation: design measures that protect the environment if a hazardous event occurs.

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

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

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

2.3.3 Impact and Risk Classification

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

(i) Characterise potential impacts

L,

(ii) Define the predicted magnitude of the
impact

(ii) Define the sensitivity of the receptor

L (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 2-2: Environmental risk and impact analysis

Impacts are classified in accordance with the consequence (Table 2-1) outlined in Woodside’s Risk
Management Procedure and Risk Matrix (Figure 2-3). Risks are assessed qualitatively and/or
guantitatively in terms of both likelihood and consequence in accordance with this matrix.

The impact and risk information, including classification and evaluation information as shown in the
example (Table 2-1), are tabulated for each planned activity and unplanned event.

Table 2-1: Woodside Risk Matrix (environment and social and cultural) consequence descriptions

Environment Social and Cultural Consequence Level
Catastrophic, long-term impact Catastrophic, long-term impact (>20 years) to A
(>50 years) on highly valued a community, social infrastructure or highly
ecosystem, species, habitat or physical | valued area/item of international cultural
or biological attribute. significance.

Major, long-term impact (10-50 years) Major, long-term impact (5—20 years) to a B
on highly valued ecosystem, species, community, social infrastructure or highly
habitat or physical or biological valued area/item of national cultural
attribute. significance.
Moderate, medium-term impact (2—10 Moderate, medium-term impact (2-5 years)to | C
years) on ecosystem, species, habitat a community, social infrastructure or highly
or physical or biological attribute. valued area/item of national cultural
significance.
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Environment Social and Cultural Consequence Level

Minor, short-term impact (1-2 years) on
species, habitat (but not affecting
ecosystem function), physical or
biological attribute.

Minor, short-term impact (1-2 years) to a D
community or highly valued area/item of
cultural significance.

Slight, short-term impact (<1 year) on Slight, short-term impact (<1 year) to a E
species, habitat (but not affecting community or area/item of cultural
ecosystem function), physical or significance.

biological attribute.

No lasting effect (<1 month). Localised
impact not significant to environmental
receptor.

No lasting effect (<1 month). Localised impact | F
not significant to areal/item of cultural
significance.

2.3.4 Risk Rating Process

The risk rating process assigns a level of risk to each risk event, measured in terms of consequence
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.

The risk rating process considers the potential environmental consequences and, where applicable,
the social and cultural consequences of the risk. The risk ratings are assigned using the Woodside
Risk Matrix (refer to Figure 2-3).

The risk rating process is done using the steps described in the subsections below.

2.3.4.1 Select the Consequence Level

Determine the worst-case credible consequence (Table 2-1) associated with the selected event,
assuming all controls (preventive and mitigative) are absent or have failed. If more than one potential
consequence applies, select the highest severity consequence level.

2.3.4.2 Select the Likelihood Level

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

Table 2-2: Woodside Risk Matrix likelihood levels

Likelihood Description
Frequency 1in 100,000— 1in 10,000- 1in 1,000— 1in 100- 1in 10-100 >1in 10
1,000,000 years | 100,000 years | 10,000 years | 1,000 years years years
Experience Remote: Highly Unlikely: Possible: Likely: Highly
Unheard of in Unlikely: Has Has Has Likely:
the industry Has occurred occurred occurred occurred Has
once or twice many times once or frequently at | occurred
in the industry | in the twice in Woodside or | frequently at
industry but | Woodside or | is likely to the location
not at may possibly | occur oris
Woodside occur expected to
occur
Likelihood Level | O 1 2 3 4 5

2.3.4.3 Calculate the Risk Rating

The risk rating is derived from the consequence and likelihood levels above, in accordance with the
Woodside Risk Matrix shown in Figure 2-3. A likelihood and risk rating are only applied to
environmental risks, not environmental impacts from planned activities.
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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.

Likelihood Level

Risk
Rating

Severe
Very High
High

]
>
CT)
-
Q
Q
c
[
=
=2
@
7]
c
=]
(&

Figure 2-3: Woodside Risk Matrix —risk level

To support ongoing risk management (as a key component of Woodside’s Process Safety
Management Framework) — refer to the implementation strategy in Section 7. Woodside uses the
concept of ‘current risk’ and applies a Current Risk Rating to indicate the current or ‘live’ level of risk,
considering controls that are currently in place and effective on a day-to-day basis. The Current Risk
Rating is effective in articulating potential divergence from baseline risk, such as if certain controls
fail or could potentially be compromised. Current Risk Ratings aid in communicating and making
visible the risk events and ensure the continual management of risk to ALARP by identifying risk
reduction measures and assessing acceptability.
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2.3.5 Demonstration of As Low As Reasonably Practicable

Descriptions have been provided below (Table 2-3) to articulate how Woodside demonstrates
different risks, impacts and Decision Types identified within the EP are ALARP.

Table 2-3: Summary of Woodside’s criteria for demonstrating ‘as low as reasonably practicable’

Risk Impact Decision Type

Low and Moderate Negligible, Slight, or Minor (F, Eor D) | A

Woodside demonstrates these Risks, Impacts and Decision Types are reduced to ALARP if:

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

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

High, Very High or Severe Moderate and above (C, B or A) B and C

Woodside demonstrates these higher order Risks, Impacts and Decision Types are reduced to ALARP (where it can
be demonstrated using good industry practice and risk-based analysis) that:

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

2.3.6 Demonstration of Acceptability

Acceptability of the Scarborough Project, including the Petroleum Activities Program described in
this EP, was demonstrated in the Scarborough OPP as required by Regulation 13 of the Environment
Regulations. The EPOs set out in the Scarborough OPP demonstrate that the environmental impacts
and risks of the project will be managed to an acceptable level.

The impacts and risks of Scarborough were determined to be acceptable in the Scarborough OPP
through considering the evaluation criteria of (Scarborough OPP; Section 6.4.4):

e principles of ecologically sustainable development (ESD) as defined under the EPBC Act,
whereby:

- decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations (section 3A(a) of the EPBC
Act)

- if there are threats of serious or irreversible environmental damage, lack of full scientific
certainty should not be used as a reason for postponing measures to prevent
environmental degradation (section 3A(b) of the EPBC Act)

- the principle of inter-generational equity—that the present generation should ensure that
the health, diversity and productivity of the environment is maintained or enhanced for
the benefit of future generations (section 3A(c) of the EPBC Act)

- the conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision-making (section 3A(d) of the EPBC Act)

- improved valuation, pricing and incentive mechanisms should be promoted (section 3A(e)
of the EPBC Act)

- internal context — the proposed impacts and risk levels are consistent with Woodside
policies, procedures and standards
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e external context — stakeholder expectations and feedback have been considered and
activities do not have a significant impact on MNES including those with an Indigenous
connection with, or traditional use in nearshore areas as defined in Section 4.9

e other requirements — the proposed controls and impact and risk levels are consistent with
national and international standards, laws, policies and Woodside Standards (including
applicable plans for management and conservation advices, and significant impact guidelines
for MNES).

In this EP Woodside has demonstrated that the level of acceptability determined in the Scarborough
OPP has been met through the criteria of:

e adoption of relevant Scarborough OPP EPOs and controls or equivalent

e adoption of EP specific controls where required

¢ Impact Significance Level/Risk Consequence levels for receptors are equal to or less than
the significant impact level defined in the Scarborough OPP (Section 6.5; Table 6-3) and are
therefore consistent with the EPOs and managed to an acceptable level of impact or risk

e consideration of internal/external context and other requirements specific to this EP
Petroleum Activities Program (including issues raised during EP Consultation).

A summary of the process as adopted is shown in Table 2-4.

Table 2-4: Summary of Woodside’s criteria for Acceptability for Scarborough Environment Plan

Risk Impact Decision Type

Low and Moderate Negligible, Slight, or Minor (F, Eor D) | A

Woodside demonstrates these Risks, Impacts and Decision Types are 'Broadly Acceptable’ if they meet the EP
criteria listed above in Section 2.3.5. Further effort towards risk reduction (beyond employing opportunistic measures)
is not reasonably practicable without sacrifices disproportionate to the benefit gained.

High, Very High or Severe Moderate and above (C, B or A) B and C

Woodside demonstrates these higher order Risks, Impacts and Decision Types are ‘Acceptable if ALARP’ if they meet
the EP criteria listed above in Section 2.3.5. In addition, these higher order risks, impacts and decision types are
‘Acceptable if ALARP’ if it can be demonstrated that the predicted levels of impact and/or residual risk, are managed
to ALARP (as described in Section 6).

For potential C or above consequence/impact levels where significant uncertainty exists in analysis of the risk or
impact (such as, for predicted or potential high risk of significant environmental impacts, significant project
risk/exposure, novel activities, lack of consensus on standards, and significant stakeholder concerns (e.g. Decision
Type C), defined acceptable levels and assessment of acceptability may be required to be conducted separately for
key receptors. This may not be applicable for some risks, given the consequence of an unplanned risk event occurring
may not be acceptable and, therefore acceptability is demonstrated in the context of the likelihood of an event
occurring and subsequent impacts.

2.4 Environment Protection and Biodiversity Conservation Act Assessment

To support the demonstration of acceptability, a separate assessment is undertaken across the
following three legislative requirements incorporated into the EPBC Act.

2.4.1 Principles of Ecological Sustainable Development

As part of the demonstration of acceptability, an assessment is undertaken to demonstrate that the
EP is not inconsistent with relevant principles of ESD (refer Section 2.3.6).
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2.4.2 Matter of National Environmental Significance: Significant Impact
Guidelines 1.1

A separate assessment is undertaken to determine if the potential impacts/risks of the activity trigger
any relevant criteria listed in the MNES: Significant Impact Guidelines 1.1.

An action is likely to have a significant impact on a critically endangered or endangered species if
there is a real chance or possibility that it will:

¢ lead to a long-term decrease in the size of a population

¢ reduce the area of occupancy of the species

e fragment an existing population into two or more populations

e adversely affect habitat critical to the survival of a species

e disrupt the breeding cycle of a population

¢ modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline

e result in invasive species that are harmful to a critically endangered or endangered species
becoming established in the endangered or critically endangered species’ habitat

¢ introduce disease that may cause the species to decline, or interfere with the recovery of the
species.

An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:

¢ lead to a long-term decrease in the size of an important population of a species

e reduce the area of occupancy of an important population

e fragment an existing important population into two or more populations

e adversely affect habitat critical to the survival of a species

o disrupt the breeding cycle of an important population

o modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline

e result in invasive species that are harmful to a vulnerable species becoming established in
the vulnerable species’ habitat

¢ introduce disease that may cause the species to decline, or
o interfere substantially with the recovery of the species.

2.4.3 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 1.10.2.2). The steps in this process are:

¢ identify relevant listed threatened species and ecological communities (Section 4)

e identify relevant recovery plans and threat abatement plans (Section 6.9.3)

o list all objectives and (where relevant) the action areas of these plans, and assess whether
these objectives/action areas apply to government, the Titleholder, and the Petroleum
Activities Program (Section 6.9.3)

o for those objectives/action areas applicable to the Petroleum Activities Program, identify the
relevant actions of each plan, and evaluate whether impacts and risks resulting from the
activity are clearly not inconsistent with that action (Section 6.9.3).
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2.5 Environmental Performance Objectives/Outcomes, Standards and Measurement
Criteria

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

e legislation (such as the OPGGS Act)

e regulator guidance notes such as the Matters of National Environmental Significance—
Significant Impact Guidelines (DoE, 2013), or

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

EPOs for the Scarborough Project have been set within the Scarborough OPP and assessed as
meeting the requirements of the Environment Regulations to be appropriate, consistent with the
principles of ecologically sustainable development and to demonstrate that the environmental
impacts and risks of the project will be managed to an acceptable level. Impact based EPOs, where
gualitative terms (e.g. prevent, limit) are used in EPOs, are supported by detailed impact
assessments in Section 6 such that they can be interpreted as meaning ‘impact and risk greater than
that predicted in this EP’.

EPs for petroleum activities submitted after the OPP process are required to contain EPOs that are
appropriate by being consistent with those set out in the OPP. The EPOs presented in a subsequent
EP are not required to be identical to those set out in the OPP. However, they should achieve the
same environmental outcome (or better) as that described in the OPP. Activity specific EPs will also
be required to contain measurement criteria and performance monitoring, auditing and reporting
processes relating to the EPOs.

Table 6-2 shows a comparison between EPOs in the Scarborough OPP and this EP.
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3 DESCRIPTION OF THE ACTIVITY

3.1 Overview

This section has been prepared in accordance with Regulation 21(1) of the Environment Regulations
and describes the activities to be undertaken as part of the Petroleum Activities Program under this
EP. This section includes the location of the Petroleum Activities Program, general details of
installation and hook-up of the Scarborough FPU to the mooring system (Figure 3-1), the connection
of the FPU to preinstalled subsea infrastructure/gas export trunkline, and its subsequent
commissioning and start-up. The section also includes general details of the facility’s layout,
operational details of the Petroleum Activities Program and additional information relevant to
considering environmental risks and impacts.

The FPU will be hooked up to the mooring system, connected to subsea infrastructure and
commissioned. Once commissioned, the FPU will produce gas from a series of reservoirs and
associated subsea infrastructure. The semi-submersible FPU is designed to be locally or remotely
operated. The FPU topside processing facilities include gas separation, dehydration, and
compression to the export trunkline for processing onshore. Mono-Ethylene Glycol (MEG) is stored
and regenerated on the platform and injected both subsea and topsides for hydrate management.
The Scarborough gas field is characterised by very low quantities of associated liquid hydrocarbons
resulting in the FPU having a simple processing and treatment design due to there being no
requirement to separately store, export or re-inject liquid hydrocarbons.

Figure 3-1: Scarborough floating production unit render / artists impression.

An overview of the Petroleum Activities Program is provided in Table 3-1.
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Table 3-1: Petroleum Activities Program overview

Item

Description

Production Licence Areas

WA-61-L, WA-62-L

Pipeline Licence

WA-32-PL

Location

Carnarvon Basin, North-West Australia

Water depth (below MSL)

FPU location: ~950 m

Offshore Operational Area: ~900 m to 1000 m

Trunkline Operational Area: ~31 m (export trunkline route at State waters boundary) to
1400 m (deepest point at KP 275 of the export trunkline route)

Planned Field Life

Approximately 30 years with potential to be extended

Key components of FPU

Moored FPU with gas processing equipment and utilities.
20 x suction piles and anchor chains

Key components of
subsea infrastructure

Up to 13 wells including wellheads; (8 wells in Phase 1 and 5 wells in
Phase 2).

Xmas tree per well

3 x production risers

3 x gas export risers

6 x riser holdback mud mats

3 x flowlines

7 x flowline sleepers

1 x riser base manifold (RBM) and foundation
13 x mud mats as support to ILTs and FLETS
7 x in-line structures (in-line T)

6 x flowline end terminations (FLETS)

7 x umbilical termination assemblies

7 x umbilical termination heads

2 x subsea distribution units

1 x subsea distribution assembly

7 x umbilicals

9 x flexible jumpers (includes 1 spare)
Multiple flying leads

1 x trunkline spool

Export trunkline (~433km in length)
Pipeline End Termination (PLET)

Up to 265 x concrete pads for gravimetry

Key vessel types

Tow and anchor handling tugs (AHT)

Light construction vessel (LCV)

Support vessels (including supply vessels) (OSV)
Accommodation support vessel (ASV)

Uncrewed Surface Vessel (USV)
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Item Description

Key activities Offshore facility hookup and commissioning

e Installation and hook-up of the FPU to the pre-laid 20-point suction-piled
mooring system

e  Production and export riser pull-in, hook-up and connection to subsea
infrastructure

e Umbilical riser pull-in
e Dewatering of production flowlines/risers and export risers/manifold/PLET

e Commissioning of the overall subsea production system, including Xmas
trees, umbilicals and communication lines

e  Commissioning the FPU for the introduction of reservoir hydrocarbons
e Bunkering Diesel and MEG
e  Gas export trunkline pressurisation and nitrogen (Nz) removal
e Removal of temporary equipment
Offshore facility initial start-up
e Well clean up

e  Starting-up the subsea production system and FPU to allow the reservoir
fluids and processing equipment to reach operational pressures and
temperatures, as well as obtaining sufficient and stable equipment inlet
flow to enable the equipment to perform to design criteria

Offshore facility operations

e Routine production operations involve conveying reservoir fluids, including
gas and produced water from the reservoir, along with MEG injection at
the wells, through the subsea infrastructure to the FPU.

e Gas export via the gas export trunkline

¢ Routine IMMR activities for the FPU, subsea infrastructure (excluding well
intervention or well workover activities) and gas export trunkline.

e  Well clean-up and commissioning.

* Non-routine and unplanned activities and incidents associated with the
above

Other activities
e  Gravimetry surveys for the purposes of reservoir monitoring

* Non-routine and contingent activities associated with the above.

3.2 Location

The Petroleum Activities Program consists of the Scarborough FPU, wells and subsea infrastructure
located in Permit Areas WA-61-L and WA-62-L in Commonwealth waters, about 375 km west-north-
west of Dampier (Figure 3-2). The Petroleum Activities Program also includes the gas export
trunkline (WA-32-PL), which traverses through Commonwealth and State waters through to the Pluto
LNG Plant (PLP). Only the portion of the gas export trunkline within Commonwealth waters is within
the scope of this EP. The closest landfall to the FPU is the North-West Cape, about 216 km south-
south-east at its nearest point. The coordinates and permit areas of the Petroleum Activities Program
are presented in Table 3-2.
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Table 3-2: Scarborough infrastructure approximate locations and Petroleum Titles

Structure Water Coordinates (GDA 94) Petroleum
(:peppr?)(. Latitude Longitude Titles
MSL)
Facility
Scarborough FPU ‘ 953 | 19° 55 33.73" S 113° 14’ 29.75" E WA-61-L
Subsea Infrastructure
(Proposed Location to be installed under WA-61-L and WA-62-L Subsea Infrastructure Installation EP)
Export Riser Base Manifold (RBM) 941 19° 54’ 41.06” S 113° 14’ 03.99" E WA-61-L
Flowline A (start) 907 19° 55’ 08.55"S 113° 13 47.80°E WA-61-L
Flowline A (end) 946 19° 46’ 16.45”"S 113° 11’ 39.00"E WA-61-L
Flowline B (start) 918 19° 55 12.11"S 113° 13 45.17E WA-61-L
Flowline B (end) 948 19° 52’ 30.84”S 113° 06’ 39.90E WA-61-L
Flowline C (start) 913 19° 55’ 14.51"S 113° 13 43.94"E WA-61-L
Flowline C (end) 948 19° 53 47.55”"S 113° 06’ 54.73"E WA-61-L
Northern end of mooring array 943 19° 54’ 40.48"S 113° 14’ 31.38°E WA-61-L
Southern end of mooring array 961 19° 56’ 26.98”"S 113° 14’ 28.11"E WA-61-L
Eastern end of mooring array 956 19° 55’ 34.48"S 113° 15’ 26.04°E WA-61-L
Western end of mooring array 949 19° 55’ 32.77"S 113° 13 33.29E WA-61-L
Gravimetry — NW outer concrete pad 969 19° 40’ 02.52” S 113° 05’ 16.64" E WA-62-L
Gravimetry — NE outer concrete pad 928 19° 40’ 04.72” S 113° 24’ 59.71" E WA-62-L
Gravimetry — SW outer concrete pad 966 19° 59’ 04.70” S113° 05 33.98" E WA-61-L
Gravimetry — SE outer concrete pad 955 19°59' 07.01” S 113°18'57.48" E WA-61-L
Gas Export Trunkline (Kilometre Point (KP))
(Proposed location to be installed under Scarborough Seabed Intervention and Trunkline Installation EP)
32 KP (Export trunkline at State Waters 39.3 20° 21’ 1.89"S 116° 42’ 9.71E WA-32-PL
Boundary)
50 KP 44 20° 17’ 24.50”S 116° 32’ 54.82"E
100 KP 56 20° 10’ 27.04’S 116° 05’ 14.93"E
150 KP 74 20° 04’ 18.63”S 115° 37’ 32.63"E
200 KP 193 19° 55’ 59.41"S 115° 13 46.73"E
250 KP 1352 19° 45’ 57.60"S 114° 48’ 51.33"E
300 KP 1337 19° 46’ 14.24”S 114° 22’ 27.63"E
350 KP 1114 20° 00’ 20.03”S 113° 58’ 36.64"E
400 KP 1028 19° 54’ 8.13"S 113° 31’ 10.20"E
433 KP (Export RBM spool tie-in flange)) 941 19° 54’ 39.86"S 113° 14’ 2.83’E
Wells
(Proposed location to be installed under Scarborough Drilling and Completions EP)
Phase 1
SCA01* 910 19° 53 30.50” S 113° 08 43.57" E WA-61-L
SCAO02 * 912 19°5348.47" S 113° 06’ 55.26” E WA-61-L
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Structure Water Coordinates (GDA 94) Petr_oleum
(:peppr'glx_ Latitude Longitude Titles
MSL)

SCAQ3 * 912 19° 53 18.55” S 113° 10’ 03.30" E WA-61-L
SCA04 * 918 19° 52’ 30.36” S 113° 06’ 41.41" E WA-61-L
SCAQ5 * 918 19° 52’ 38.72" S 113° 13 24.44" E WA-61-L
SCAO06 * 902 19° 49’ 27.76” S 113°13'08.30" E WA-61-L
SCAQ7 * 907 19° 45 52.90” S 113° 14’ 27.45" E WA-61-L
SCAO08 * 909 19° 53 27.25" S 113° 08 43.64" E WA-61-L
Phase 2 (To be installed under a future EP)

SCAQ9 ** 913 19° 53 50.14’S 113° 06’ 56.04"E WA-61-L
SCA10** 931 19° 54’ 34.02’S 113° 12’ 40.46"E WA-61-L
SCA11*** 910 19° 53 8.02"S 113° 08 46.17"E WA-61-L
SCA12** 904 19° 49’ 31.58"S 113° 13’ 9.24°E WA-61-L
SCA13** 913 19° 46’ 16.57"S 113°11'39.74"E WA-61-L

* Phase 1 proposed well locations may vary up to 3 km in radius subject to further engineering design. To be installed under Scarborough
Drilling and Completions EP.

**  Proposed well locations are subject to further engineering design. To be installed under a future EP.

***  SCAL1l is a Phase 1 contingency (Option 1 Longitude/Latitude shown). Contingency to be installed under Scarborough Drilling and
Completions EP for Phase 1. Installation during Phase 2 is subject to a future EP.

3.3 Operational Area

The PAA defines the spatial boundary of the Petroleum Activities Program as described, risk
assessed and managed by this EP, including vessel related petroleum activities within the PAA
(Figure 3-2). The PAA is comprised of one overarching Combined Offshore Operational Area
(hereafter referred to as the Offshore Operational Area) and one Trunkline Operational Area.

The Offshore Operational Area is made up of the following two Operational Areas specific to the key
activities of the Petroleum Activities Program described in Section 3.1and are shown in Figure 3-3:

e Operational Area 1 applies during FPU hook-up, commissioning, start-up, and routine
operations activities: a radius of 2000 m around the location of the FPU and a 1500 m radius
from the centre point or from the centreline of subsea infrastructure?.

e Operational Area 2 applies during gravimetry survey activities only: a radius of 1000 m around
Permit Areas WA-61-L and WA-62-L2. This allows for the movement and positioning of
vessels undertaking gravimetry surveys around the outermost concrete pads of the permit
area(s).

The Trunkline Operational Area is 500m either side of the Trunkline centreline, extending ~410 km
from the export RBM spool tie-in flange across Commonwealth Waters to the boundary with WA
State Waters. This applies throughout the Petroleum Activities Program.

! The 1500 m radius excludes gravimetry concrete pads which are covered in Operational Area 2.

2 Gravimetry activities (operations related to the recovery of petroleum) will be undertaken within the bounds of title areas WA-61-L and
WA-62-L. Extension of the operational area 1000m beyond the title boundary allows for vessel maneuverability on sea surface only and
has been discussed with adjacent title holders through consultation (Ref Appendix F, Table 2)
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Vessel-related activities within the Trunkline Operational Area and the Offshore Operational Area
are managed under this EP. Vessels supporting the Petroleum Activities Program when outside of
these Operational Areas (e.g., transiting to and from port) are outside the scope of this EP and must
adhere to applicable maritime regulations and other requirements which are not managed under this

EP.
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Figure 3-2: Location of the Petroleum Activities Program
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3.4 Timing

The Petroleum Activities Program includes number of temporary activities (FPU installation and
hook-up, commissioning and start-up), followed by ongoing operations and IMMR. The earliest
commencement date for hook up and offshore commissioning is currently estimated to be 2H 2025.
Further details and a breakdown of activities are provided in (Table 3-3).

The EP has risk assessed the PAP throughout the year (all seasons) to provide operational flexibility
for schedule changes and vessel availability.

Table 3-3: Timing of Petroleum Activities Program

Activity Vessel Type Earliest estimated start Relevant EP
and duration Section

FPU Hook-Up and Commissioning

Pre-laid mooring chain Anchor handling tugs (AHTs) | Earliest commencement: 2H | 3.6.1
retrieval and hook-up to FPU 2025

Duration: ~30 days — 45
days

Subsea Production and Export | Light construction vessel Commencement: Following 3.6.2
Riser Hook-up (LCV) completion of mooring hook-
up

Duration: ~14 days — 30
days

Subsea system dewatering LCV Commencement: Following 3.7.1
and commissioning completion of Subsea
Production and Export Riser
Hook-up

Duration: ~2 months — 3
months

FPU commissioning Support Vessel Commencement: Upon 3.7.3

Accommodation Support arrival to the Scarborough
Vessel (ASV) field and post hook-up?

Duration: ~3 — 6 months

FPU Initial Start-up

Initial start-up including well Support Vessel Commencement: At Ready 3.8
clean up LCV for Start-Up (RFSU)

Duration: ~3 — 6 months

FPU Operations

FPU operations including Support Vessel Following facility final 3.9
maintenance and ongoing acceptance, and ongoing for
support vessel operations the life of the EP.

Final Acceptance occurs
once for the entire facility
(See Section 3.8 for further
detail). This is the point at
which GHG emissions
commissioning and startup
controls are planned to be
replaced by operations
phase controls.

8 Commissioning of some FPU systems may commence prior to the FPU arrival in the Scarborough field and may remain ongoing
concurrently with subsea hook-up, dewatering and commissioning.
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Produced water system
controls are planned to
switch to Operations phase
controls once “steady-state”
is achieved (which may or
may not be at the same time
as Facility Final
Acceptance).

Because “steady-state” is
expected to take around 6
months post RFSU, on
Figure 3-4 below this is
shown to occur at the same
time as Facility Final

Acceptance.
IMMR including contingent Support Vessel May occur any time post- 3.9.17
flowline and trunkline pigging LCV infrastructure installation for

Uncrewed Surface Vessel the life of this EP.

(usv) Variable duration: Table 3-8
Gravimetry surveys Support Vessel ~55 days per survey 3.10
LCV First survey to be completed
usyv ~18 month post ready for
start-up
Subsequent survey every 2-
3 years.

Operation of the FPU will be continuous (24 hours per day, 365 days per year).

Supporting activities, such as both FPU and subsea routine inspection, monitoring, maintenance,
and repair (IMMR) (Section 3.9.17), take place as required.

Simultaneous operations (SIMOPS) may occur between activities within the PAA, with timing of
some subsea hook-up, commissioning and survey activities overlapping. Timing, duration and vessel
selection for all activities is subject to change due to project schedule requirements, vessel
availability, unforeseen circumstances, and weather.

The Petroleum Activities Program currently has a planned field life from startup of operations of
approximately 30 years, subject to reservoir performance and life extension studies.

This EP is intended to remain in force in accordance with Regulation 36 of the Environment
Regulations.
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FPU Hookup and Commissioning

I

Figure 3-4

FPU Initial Start-up

—

| Complete FPU Level 2 First Strike
Plan Exercise #2

A

Complete FPU Level 2 First Strike
Plan Exercise #1

FPU Operations

Pre-laid mooring chain retrieval and hook-up to FPU (30 — 45 days)
Subsea Production and Export Riser Hook-up (14 — 30 days)
Subsea system dewatering and commissioning (2 — 3 months)

FPU Commissioning (3 - 6 months)

Initial start-up including well clean-up (3 - 6 months)

v

A A

Routine / Non-Routine Discharges — Steady State**

RFSU*
5 1
] Operations — Ongoing !
e 1
Facility Final Acceptance***
Operations phase Controls commence.
6 7 8 9 10 11 12 13 14 15 16

Months

* RFSU — Ready for Start-Up Well cleanup and introduction of hydrocarbons to the topsides

** Routine / Non-Routine Discharges — Steady State — Operations Controls for discharges
such as Produced Water become applicable once steady state is achieved i.e. routine
discharge commences, contaminant concentrations and discharge volumes remain steady
(Approx. 6 months after startup)

*** Facility Final Acceptance — Successful completion of all performance testing ensuring systems
meet design intent, functionality, and operability requirements.

: FPU Hookup, Commissioning, Start-up and Operations — Planned durations and sequence
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3.5 Future Expansion

The FPU is designed to be able to accommodate future potential tie-back opportunities including
from Thebe and Jupiter gas fields and potentially other resources owned either by Woodside or other
Titleholders. Additionally, the export trunkline has provision for future tie-in opportunities. Any future
development opportunities (such as additional Phase 2 wells) would be undertaken in accordance
with the Scarborough Offshore Project Proposal (the primary approval for the Scarborough Project).
The scope of the approved OPP includes 30 wells in total across Scarborough (Phase 1 and 2),
Thebe and Jupiter, which includes 10 contingency wells.

Provision for tie-in to the FPU, such as spare riser slots and preinstalled tees in the export trunkline
is part of the current design of the Scarborough infrastructure. The infrastructure to support the
potential Thebe and Jupiter field development is likely to comprise development wells and subsea
infrastructure such as manifolds, possibly subsea compression, and flowlines.

Future Scarborough Phase 2 wells or development of the Thebe and Jupiter fields will require
development of Environment Plans specific to these Petroleum Activities Programs. The Acceptable
levels of impact from the OPP and relevant EPO’s (or develop EPO’s commensurate with those from
the OPP) will be cascaded into future Scarborough Development EP’s. The EP MOC process
(Section 7.2.6) will be used to determine if resubmission of this Scarborough Offshore Facility and
Trunkline (Operations) Environment Plan is required to enable any future developments.

3.6 Floating Production Unit Installation and Hook-up

On arrival in the Offshore Operational Area the FPU will be held in position by tow tugs (with towlines)
as shown in Figure 3-5 using dynamic positioning (DP). Once pre-installation inspections and tests
have been satisfactorily completed and the marine warranty surveyor (MWS) has issued their
certificate of approval, mooring hook-up operations are planned to commence.

UG 1
P
\_\ : \ 2

[STANDBY TUG)

A

// UG 3 1u55/ »

Figure 3-5: Floating production unit pre-mooring installation preparations
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3.6.1 Floating Production Unit Mooring Hook-up

The FPU will be hooked up to a pre-installed mooring system, comprising 20 suction piles and
mooring lines. The FPU is positioned into the prevailing weather direction and brought towards
mooring centre. While four tow tugs maintain the position of the FPU, two mooring hook-up anchor
handling tugs (AHT) will each begin recovery from the seabed to the deck of each pre-installed
mooring line. The pre-laid mooring lines will be recovered from the seabed and connected to chain
stoppers on each column of the FPU. The mooring system incorporates a monitoring system, to
measure and log horizontal excursions. Once complete, clump weights and installation chain are
recovered.

The installation of the suction piles and mooring chains and their wet storage on the seabed is
planned to be undertaken under the WA-61-L and WA-62-L Subsea Infrastructure Installation
Environment Plan.
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Figure 3-6: Floating production unit mooring lines layout

3.6.2 Production and Export Riser Hook-up

Following the connection of all mooring lines to the FPU, the subsea infrastructure previously
installed and wet stored will be pulled-in and hooked-up to the FPU. This includes three production
risers, three export risers and one dynamic umbilical to be pulled-in and hung-off the FPU hull.
Following pull-in, activities that will be performed are:

e annulus vacuum test to confirm that no water ingress occurred during installation
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e (contingency only) a structural integrity test performed if damage is suspected or if any of the
lay parameters exceed maximum allowable limits

e risers connected to FPU topsides
o leak testing of the topside tie-in spool and riser connection using nitrogen/helium.

Contingent activities that may be required during this process include repair of leakages from
topsides/subsea connections, additional flushing of risers and flowlines if damage or contamination
is found to have occurred (resulting in additional discharges) and wet storage on the seabed of
equipment found to be defective.

3.7 Offshore Facility Commissioning

Once hooked-up to the FPU, the subsea production and export systems will be dewatered and
commissioned. This will be conducted in parallel with FPU topsides commissioning, readying the
connected facility for start-up (i.e. hydrocarbon introduction).

3.7.1 Dewatering of Production and Export Systems

Following topsides hook-up, dewatering of the production and export systems will be performed from
FPU end of the risers using a Nitrogen dewatering spread and pig launcher receivers (PLRs). A
series of pigs will be pushed through the production and export risers/flowlines to remove the treated
seawater, leaving the systems filled with nitrogen. Dewatering will result in multiple discharges
subsea, of filtered and treated seawater and freshwater (with additives including corrosion inhibitor,
biocide, oxygen scavenger and dye), MEG and glycol-based gel pigs.

The subsea PLRs will be recovered upon completion of flowline dewatering operations and replaced
with high pressure caps. Once installed, the piping between the cap and the isolation valve will be
flushed with MEG mixture to displace any seawater ingress. Leak testing will then be performed to
check the cap connection.

3.7.2 Subsea System Commissioning

Commissioning of the subsea system will involve testing of subsea controls communications from
the FPU to the subsea control modules to confirm system readiness for hydrocarbon introduction.
The exercising of valves will result in control fluid discharge.

3.7.3 Floating Production Unit Commissioning

The FPU commissioning process involves activities to confirm the integrity of the interconnected
facility, so it is ready for start-up (RFSU) with the introduction of hydrocarbons. There will be no
flaring prior to RFSU milestone. Where practicable, commissioning activities will be completed prior
to the FPU arriving in the PAA. However, foreseeable activities that may occur after arrival in the
PAA include:

e commissioning and start-up of some utilities systems

¢ installation and reinstatement testing of systems and equipment to operate the FPU that may
have been removed or disturbed during the sail-down

e removal of temporary equipment/waste
o function testing (leak testing) of the hydrocarbon processing system

o final calibrations and testing of piping, alignment, hoses, safety systems, emergency
shutdown valves, pumps, monitoring systems, heating, venting and air conditioning (HVAC)
equipment and telecommunications connections

o safety system testing (e.g. emergency shutdown)
¢ commissioning of remaining systems that were not commissioned prior to arrival in the PAA.
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3.7.4 General Facility Maintenance

During this period, power will be supplied to necessary equipment via diesel generators. Power
generation for the facility will remain on diesel until start-up of the fuel gas system is complete and a
steady fuel gas supply is available. Nitrogen from various topsides packages will be sent to the flare.
Emissions from this activity are considered in Section 6.7.6.

Treated water may be discharged during commissioning activities. Fluids suitable for discharge will
be over boarded or routed through the produced water treatment system, while fluids not suitable for
discharge (e.g. waste oil) will be captured in a tank and transported onshore.

3.8 Offshore Facility Initial Start-up

Once the FPU is RFSU and before a steady state of production can be achieved, an initial start-up
period is required to allow clean-up of the wells and to introduce hydrocarbons to the topsides
equipment and pressurise the export trunkline. Start-up is as follows:

e The subsea production choke will be opened slowly to allow the flow of well fluids into the
subsea production system, which will displace the nitrogen from the flowline to the FPU.
Initially the nitrogen and then reservoir gas will be flared; drilling fluids will be removed and
well performance and integrity will be proven (see Section 3.8.1). Flaring will continue until
various start-up objectives are met (e.g. steady fuel gas available, trunkline has met minimum
pressure requirements, export compressor(s) commissioned).

e As stable gas is established, the first processing train and the fuel gas system will be
commissioned.

e The export trunkline can be pressurised, either using FPU export gas or from onshore.

If using FPU export gas, gas meeting export specification is directed to the trunkline via
the fuel gas system.

If using onshore gas, the trunkline will be brought to pressure using gas from onshore, with
trunkline nitrogen removed via the FPU high pressure flare.

e Once steady gas on the FPU is established and the trunkline is pressurised, the first export
gas compressor start-up can be completed, and gas export can commence. At this point,
flaring will be largely reduced, as gas will be directed to the trunkline instead of partially to
the flare. It is expected to take 30-60 days from RFSU to reach this point.

e As the start-up sequence progresses, the remaining wells and flowlines can be cleaned up
with the subsequent commissioning of the other processing trains and export compressors.

Equipment performance trials will be completed once production rates or equipment is available.

The end of the “initial start-up” phase and the beginning of “operations” phase is marked by
successful completion of performance testing, and “Final Acceptance” of the facility. Performance
testing confirms that the systems meet their design intent, functionality and operability requirements
(i.e. the systems are operating as designed and intended). Performance testing requirements must
be met in order to achieve final acceptance, and this milestone occurs for the entire facility at the
same time. This means that major systems will be operational, including gas conditioning trains
providing on-spec gas for export, the MEG recovery unit, the produced water system, and the flare.
Troubleshooting for performance testing issues may continue beyond facility Final Acceptance. If
required, (for example if equipment is not operating as intended by design), the EP Change
Management Process (Section 7.2.6) will be followed to manage ongoing issues and potential
environmental impacts. Initial start-up phase controls for Routine and Non-Routine Greenhouse Gas
Emissions will be replaced by operational phase controls at this point. Non-Routine Discharges
controls, which will switch to Operations controls once ‘steady state’ is achieved. This occurs once
routine discharge commences, and contaminant concentrations and discharge volumes are seen to
remain steady. Post start-up, a period of time is required to optimise the PW treatment system and
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to confirm how it operates and reacts to changes in the process (pressures, chemical concentrations,
flow rates). It is expected that this will take approximately 6 months post facility initial start-up.

Flaring during the initial start-up period will occur while equipment and wells are brought online and
emergency shutdown, blowdown and performance testing occurs. Flare pilots will remain on propane
until the fuel gas system is commissioned and a stable fuel gas supply has been established.
Likewise, topsides systems will be run off diesel until a stable fuel gas supply has been established.
Emissions associated with these activities are considered in Section 6.7.6. Emissions estimates
include contingency for additional flaring if unexpected issues arise during start-up (e.g. export
system commissioning delays).

For discharges during the start-up of the facility, there may be short term peaks in contaminant values
as equipment is brought online for the first time, but this is not expected based on the system design.
Discharge of sewage and grey water from the FPU may be elevated with an increase in Persons On
Board (POB) during this period. Unplanned sources of fluid that are unable to be treated and
discharged (e.g. waste oil), will be captured in tanks and transported onshore.

3.8.1 Well Cleanup

Scarborough wells will initially be cleaned up to a temporary well clean-up (WCU) package on the
FPU which will be lined up to an individual flowline/train at a time. The WCU package will filter solids
carried in the liquid stream. The liquid will be routed to the HP Flare Knock-out Drum, where the
liquids will be degassed, and they will be sent to the closed drain drum for further degassing. Due to
contamination from drilling and completion chemicals, all the liquid (dirty MEG) will be held in a rich
MEG tank, and depending on cleanliness a decision will then be made on whether to process the
MEG onboard or send onshore and dispose at an appropriate onshore waste facility. Criteria for
reclamation will be based on whether the MEG is contaminated enough to impact the MEG Recovery
Unit (MRU). If the MEG is recovered onboard the usual MEG recovery process will be applied and
subsequent PW discharges may contain additional chemicals from the drilling and completions
process. Additional MEG bunkering may be required to replenish the lean MEG inventory after well
clean up. Gas produced during this activity will be flared until the systems required to export gas to
the trunkline have been commissioned.

In the scenario, which is considered unlikely, where a well produces formation water during clean
up, the formation water, MEG and well clean up liquids will be sent to a dedicated tank (base case
for all well clean up liquids). If a well is identified to be producing formation water, it is expected that
it will be immediately shut in. In the unlikely event that a water-producing well was kept online for an
extended period, the formation water would either be segregated with the other well clean up liquids
(for disposal onshore) or alternatively, be sent to a rich MEG tank for processing and discharge as
per the usual process. The formation water would only be discharged if it was on spec. The
alternative is to re-direct it inboard to the rich MEG tanks if off-spec.

3.9 Scarborough Operations

3.9.1 Facility Layout and Description

This section provides an overview of the Scarborough FPU and associated infrastructure, as relevant

to consideration of the environmental risks and impacts of the Petroleum Activities Program.
3.9.1.1 Topsides

The FPU topsides consists of three main decks (lower, middle and upper) and four additional
mezzanine and valve decks (Lower Mezzanine Deck. Middle Mezzanine Deck, Lower Valve Deck
and Upper Valve Deck). The plan view area is 7,878 m?, extending 101 m long and 78 m wide.
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The layout of the topsides is configured such that:

the hydrocarbon processing equipment and flare system are located to the north

utilities, main laydown, and utilities building) sit between the process areas and the Living
Quarters (LQ)

the process area is segregated from the utilities by a fire and blast rated partition that extends
from the Lower Deck to above the Middle Deck

two pedestal cranes, located on east and west sides of the Middle Deck
the Flare Boom is located towards the NE corner of the Lower and Middle Decks
the Platform Crane South crane is located on the west side of the LQ.

Figure 3-7: Facility topsides overview

3.9.1.2 Process Area

The process areas support the following systems and equipment:

The Lower Deck process connects to the subsea production and export risers and contains
the Inlet Separators, MRU, MEG injection, chemical injection and Flare Knock Out (KO)
Drums.

Temporary pig receiver facilities are located at equivalent elevation as Lower Deck
Mezzanine level on the NW corner.

The Middle Deck contains the Export Gas Compressors (EGCs) and Discharge Coolers,
Gas-Gas Heat Exchangers, MRU, Fuel Gas Heaters and Main Power Generators (MPGS).

The Upper Deck contains the EGC turbine intakes and exhausts, gas blowdown/relief valves
and expansion vessels for the cooling systems.

The Lower and Upper Valve Decks contain the Pressure Safety Valves (PSVs) and
expansion vessel for the heating system.
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e The Flare Boom is located towards the NE corner of the Lower and Middle Decks.

¢ Two pedestal cranes are located on east and west sides of the Middle Deck. Diesel storage
is within the crane pedestals.

3.9.1.3 Utilities Area

The Lower Deck contains the enclosures for the Firewater Pump (FWP) Generators, Emergency
Diesel Generator (EDG) and Black Start Generator (BSG), seawater system, ultraviolet sterilisers
for the freshwater system, Fire Water Ringmain and deluge valve skids, instrument air system and
FRC.

The Middle Deck provides the main laydown area, Nitrogen Generation, Hypochlorite Generation,
Reverse Osmosis (RO) Water Maker, Produced Water Treatment (PWT), Open and Closed Drain
Waste Drum, and the chemical storage area.

3.9.1.4 Utility Building

The Utility Building (UB), containing the laboratory and workshop, is located to the south of the
Utilities/laydown areas. It is integral to the Lower and Middle Deck structures and extends above the
Middle Deck. The largest proportion of the UB is occupied by electrical switchgear and marshalling
cabinets.

A Battery Energy Storage System (BESS) and the instrument air receivers and driers are located on
the roof of the UB.

3.9.1.5 Living Quarters

The LQ is located to the south of the UB and contains the Local Control Room (LCR), galley/mess,
cabins, medical facility and direct access to the lifeboats (located to the south) and the Helideck
(located on the roof of the LQ). The roof of the LQ also supports the Heating, Ventilation and
Airconditioning (HVAC) equipment, aviation fuel skid, telecommunications radio tower and radar.

3.9.1.6 Floating Production Unit Hull

The FPU’s hull structure consists of four columns connected to a ring pontoon containing ballast
tanks. Each of the four hull columns is subdivided into a number of compartments (tanks), comprising
of:

e void tanks

e access shafts

o freshwater storage tanks and Utility water tank (seawater (SW) column)
e MEG storage tanks (NE and NW columns).

3.9.2 Wells and Reservoirs

The Scarborough wells will be managed in accordance with the Scarborough Well Operations
Management Plan — Operate Phase (WOMP). The WOMP describes control measures in place to
ensure the risks to the well integrity are reduced to ALARP, including during periods of
non-operation, before permanent decommissioning.

During Scarborough Drilling and Completions activities, (under the accepted EP Scarborough
Drilling and Completions Environment Plan) wells with wellheads that are re-spudded and wellheads
unable to be removed will be managed through Woodside’s Change Management Processes
(Section 7.2.7) under this EP. The Scarborough Drilling and Completions EP includes requirements
for wellhead removal attempts and sets out where it may be acceptable to leave a wellhead in-situ
post re-spud.
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Decommissioning of the wellheads will progress once the wells have been accepted as permanently
abandoned wells (AW). However, planning AW wellhead decommissioning is premised upon the
plan for removal, with consideration of the principles of ALARP and acceptability. Once the wells
have been accepted as permanently abandoned and the decommissioning activity is defined, an EP
will be submitted for the wellhead decommissioning activity. Decommissioning planning is further
described in Section 7.3).

3.9.3 Subsea Infrastructure Operations

Phase 1 of the Scarborough development consists of eight (plus one contingent) subsea wells tied
back to the FPU via three subsea production 16” rigid flowlines.

The subsea infrastructure above the mudline comprises a xmas tree connected to a wellhead at
each well location (Table 3-2). Each subsea xmas tree is approximately 5 x 5 x 5 m (Length x Width
X Height) and is connected to the flowlines via flexible jumpers. The production flowlines each
terminate at a Flowline End Termination (FLET) with subsea isolation valve (SSIV) approximately
1.6 km away from the FPU. The production fluids from each flowline are transported to the FPU by
three dedicated 14” flexible production risers with provision for two additional production risers to be
installed in the future. The flexible production risers are hung off the top of I-tubes, which are
supported by a cantilevered platform at the NW column of the FPU’s hull. At the hang-offs, the flexible
risers are connected to the rigid riser spools. The other ends of the spools are connected to the Riser
Emergency Shutdown Valves (RESDVs) which are located on the NW corner of the Lower Deck of
the FPU.
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Figure 3-8: Indicative Scarborough field infrastructure layout
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The three flexible export gas risers which are connected to the North-East column of the FPU, feed
dry gas into the Riser Base Manifold (RBM) with non-return valves into a single 32-inch spool and
through to the export trunkline (ETL) (Section 3.9.4). The FPU subsea infrastructure consists of:

e Wells/Xmas trees/wellheads

o flowlines

® risers

o flexible jumpers

e umbilicals

e flying leads

o flowline end terminations (FLETS)

e umbilical termination heads and assemblies

e subsea distribution units and assemblies

e export trunkline

e trunkline spool

e pipeline end termination (PLET)

e riser base manifold (RBM) and foundation

e support structures (sleepers, mud mats, in-line structures).
The FPU subsea infrastructure is controlled from the FPU through the:

¢ umbilical and subsea electro/hydraulic distribution system which provide hydraulic services,

electrical power and control services, and chemical injection services as required
¢ valves which control subsea operations and processes
e chokes which control pressure and flow rates from the production wells

e subsea control modules (SCM), which are sealed, and pressure compensated
electrohydraulic units (typically found on the XT), which link the surface and subsea controls.

e subsea valves may be overridden manually/mechanically via a remotely operated vehicle
(ROV).

3.9.4 Export Trunkline

The licenced section (WA-32-PL) of the ETL starts at the RBM outboard flange and includes the 32-
inch spool, the PLET and the ETL between the PLET and the State Waters boundary. The ETL can
be isolated from the FPU export system by the Riser Emergency Shutdown Valves (RESDVSs)
located on each export riser, and non-return valves are provided in the RBM for each export riser.
The trunkline route traverses a deepwater escarpment to the vicinity of the Pluto riser platform and
follows the existing Pluto Export Trunkline (WA-17-PL) route to shore. Outside of this EP scope; the
trunkline continues through state waters to the onshore Pluto Gas Plant. The Trunkline infrastructure
consists of:

e  Trunkline:
- 36-inch Subsea pipeline (KP 32.036 to KP 200),
- 32-inch Subsea pipeline (KP 200 to KP 433), and

- Buckle arrestors from KP 208.3 to the PLET;
e In-Line Tee Assembly (ILTA);
¢ Two identical Hot Tap Tee Assemblies (HTTAS) for future tie-ins;
e PLET;
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e 32-inch Spool; and
e Export RBM spool tie-in flange.

The ETL is designed to require minimal maintenance during operating life, with planned IMMR
activities as described in Section 3.9.17.

The design and operating parameters for the ETL are detailed in Table 3-4.

Table 3-4: Export Trunkline Design and Operating Parameters

Description Details

Trunkline

Length 433.053 km (total)

Diameter, internal 864 mm from KP -0.029 to KP 200
760 mm from KP 200 to KP 433

Wall thickness: Line pipe: 27.3 mm — 39 mm
Buckle Arrestors: 65.0 mm

Coatings:

Nearshore/Midwater and Slope Crossing (KP 0.09 to | Bituminous Enamel (BE)
KP 204) | concrete Weight Coating (CWC)

Slope Crossing to Deep Water (KP 204 to 433.053) | Three-layer Polypropylene

Weight Coating:
. Concrete (on BE coated sections and at the
Material .
slope crossing
Density | 3040 kg/m?3
Thickness | 40 — 110 mm
Field joints Heat shrink sleeve with epoxy primer

Design pressure and temperature:

Pressure | Full Vacuum to (24.2 MPaa) (242 bara) at +30 m
mean sea level (MSL)

Temperature | -10 to +60 °C

Maximum Normal Operating Pressure (NOP) at FPU 21.0 MPaa (210 bara)
export compression system *

Normal Operating pressure range at Offshore Pipeline | 70 to 95 bara
Termination Point %2

FPU Export Normal Operating Temperature Range 37 to 45 °C

Expected Maximum Export Flow Rate 1750 MMscfd

Cathodic Protection (CP):

Pipeline (including crossings, transition piece and Sacrificial bracelet anodes (Al-Zn-In).

HTTAS)

ILTA and PLET Additional anodes attached to these structures
Design Life 25 years

Hydrocarbon Product — Dry gas

Component ~ Mole Fraction (%)
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Methane 95.0660
Ethane 0.1000
Propane 0.0008
C4 1o C10 0.001094
Cl1+ 0.000091
Helium 0.0210
Hydrogen 0.0057
Nitrogen 4.6997
Carbon Dioxide 0.1000

H2S and Mercaptans

Below detection limits

Notes:
1. All pressures are references to +30 m MSL.

2. Pressure ranges are taken at the onshore end to the trunkline
3. See Table 6-33 for Development Basis of Design Reservoir Metal Characteristic Concentrations
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Figure 3-9: Scarborough Export Trunkline infrastructure overall layout
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3.9.5 Moorings

The FPU has a piled anchor mooring system, comprising 20 suction piles and mooring lines (five
mooring lines per column) connected to chain stoppers 20 m below the water level on each column
of the FPU. Each mooring line is composed of chain and wire segments, extend approximately
1800 m from the FPU and are connected to suction piles that are exposed above the seabed by
~1to 2 m. The mooring system incorporates a monitoring system, to measure and log horizontal
excursions.

3.9.6 Operational Details

This section provides a description of the main operations associated with the FPU.

3.9.6.1 Attendance Modes

Typically, the facility will be operated with a complement of personnel supplemented during times of
higher need, for example start up and maintenance campaigns, up to the maximum POB. Control of
the facility will be from the Integrated Remote Operations Centre (IROC) onshore in Perth or from
the Local Control Room on the facility. Personnel will be removed from the facility during extreme
weather events, although the facility will continue to operate.

Operations fall under any one of the modes of:

e hookup and commissioning (HUC)

e initial start-up and turnarounds (i.e. max POB)
e normal operations (attended mode)

e campaign maintenance

e cyclone response

e unattended mode.

During Hookup and Commissioning accommodation utilisation will be maximised. An
Accommodation Support Vessel (ASV) could be utilised alongside the FPU to further accommodate
up to ~500 people.

After HUC, Initial start-up and maintenance campaigns will have the largest number of personnel on
the facility, which has been designed to accommodate around 75 people (subject to future change).
During normal operations the facility will be minimally crewed.

As described in Section 3.8, normal operation mode will be entered after successful completion and
close out of all performance testing.

Normal, steady-state operations are categorised by:

e production remote operations

e major projects

e maintenance, including subsea IMMR and removal activities
e well maintenance

o well start-up and commissioning

e suspension

e flowline flushing prior to well plug and abandonment.

The FPU is designed to allow for unattended operation for extended periods and is remotely
controlled via the IROC. The facility is designed to be operated unattended for approximately 28
days (driven by consumables replenishment timeframes and other operation limitations), after which
point an intervention visit / maintenance campaign will occur. Intervention visits are planned to be
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~3 weeks long. In the initial years of operation, the FPU will only operate in unattended mode during
severe cyclones, when personnel are demobilised as a precautionary safety measure. Operating in
unattended mode for the longer durations is not expected to start until facility achieves reliable
operations, likely two years post RFSU.

3.9.7 Process Description

3.9.7.1 Production Process

The hydrocarbon processing facilities, represented by the process flow diagram in Figure 3-10 are
designed to produce dry gas safely and efficiently for export to Pluto Gas Plant / Karratha Gas Plant
for processing.

The production fluids arriving from the subsea production system are processed on the FPU in three
parallel gas processing trains, each comprising inlet separation, gas conditioning and export gas
compression. The inlet to each gas processing train is aligned to a single production flowline/riser.
There is provision (drop out spools) for commingling of multiple production flowline/risers to a single
gas processing train if required later in field life.

Each gas processing train ties into a common compressor suction header at the outlet of the gas
conditioning system to allow for operational flexibility and redundancy in the event of a compressor
outage. Specifically, if one compressor fails, the others can continue to operate, enabling continuous
processing.

The gas conditioning trains and compressors can each be isolated for maintenance while the others
remain operational. In such cases, gas import rates will be reduced and/or compressor line-up will
be altered in a controlled manner to avoids excess flaring. This redundancy minimises the impact of
maintenance activities on production.

The production trains are supported by:

e a common liquid handling system that includes a MRU and a produced water treatment
(PWT) and disposal system

e MEG storage and injection
o facilities for collection and removal of recovered hydrocarbon liquid, sand/solids and mercury.

In addition, the gas processing trains provide gas to meet FPU fuel gas requirements.

The MPGs on the FPU are dual fuel (i.e. can run on both fuel gas and diesel) and will run on diesel
prior to fuel gas becoming available during initial and normal start-up. Diesel will be available for
certain uses such as the BSG, EDG and FWP generators, when required for black start or
emergency response.

3.9.7.2 Inlet Facilities

The bulk separation of liquids from the wet gas feed stream takes place at the Inlet Separator for
each production flowline/riser system and to allow production fluids from each flowline to be handled
and monitored separately. The inlet separation system separates the liquid stream (MEG and water)
and solids from the wet gas. Although hydrocarbon liquids are not expected, provisions have been
included to separate and direct these liquids towards to the flare system/closed drains system for
subsequent collection and removal for onshore disposal. Mercury and sand traps are provided in
each Inlet Separator to capture elemental mercury and solids from the incoming fluids and to
minimise carry over to downstream systems.

It is anticipated that the Scarborough reservoir fluids will contain low levels of mercury. Elemental
mercury may condense in the subsea production flowlines and risers and if not removed during
normal operation, the mercury is expected to be displaced during pigging operations. On the FPU,
mercury is expected to collect in the bottom of the Inlet Separators and Low Temperature
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Separators. Accumulated mercury will be drained periodically via dedicated nozzles when the
vessels are offline and at low pressure. Mercury waste will be managed by trained personnel and
placed in suitable containers for transfer to an approved specialist onshore waste management
facility for treatment and disposal.

3.9.7.3 Gas Conditioning

The gas stream from each of the Inlet Separators flow to the gas conditioning system, which consists
of a Gas-Gas Heat Exchanger, JT valve and Low Temperature Separator (LTS). The gas
conditioning train operating conditions ensure that the water, MEG and liquid hydrocarbons in the
wet gas stream are removed to meet the required gas quality specifications for export. Separated
hydrocarbon liquids will be directed towards the flare system/closed drains system for subsequent
collection and removal for onshore disposal.
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Figure 3-10: Production system process flow diagram
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3.9.7.4 Export Gas Compression

After gas conditioning, dry gas enters the export gas compression and metering system. Three
identical gas turbine driven gas compressors are used. At the discharge of the export compressors,
the Export Gas Discharge Coolers reduce the gas temperature after which the gas is combined to a
Common Export Header before the gas is metered and exported via the three export risers.

3.9.8 Flare Systems

The FPU has two flare systems, the high pressure (HP) flare and the low pressure (LP) flare. The
main purpose of the flare systems is to safely discharge gas streams to maintain the safety of the
facility, during emergency depressurisation scenarios, planned depressurisations (i.e. for
maintenance activities) and overpressure relief disposal. The flare tip will be 136 m above sea level
(the highest point on the FPU). Flared gas is metered by flowmeters on source streams.

3.9.8.1 High Pressure Flare System

The HP flare system collects vented hydrocarbons from process and utility systems, with a design
pressure of 1400 kPag or above. The HP flare header is routed to the HP flare knockout (KO) drum,
to separate liquid from gas. Vapours from the flare KO drum are then sent to the flare tip for
combustion, while liquids are sent to the closed drain drum. To prevent air ingress, the HP flare
header is purged continuously with a mix of nitrogen and fuel gas, to ensure complete combustion
of any unburnt methane.

3.9.8.2 Low Pressure Flare System

The LP flare system collects vented hydrocarbons from process and utility systems, with a design
pressure of below 1400 kPag. The LP flare header is routed to the LP flare knockout (KO) drum, to
separate liquid from gas. Vapours from the flare drum are then sent through the flare system and
combusted at the flare tip, while liquids are sent to the closed drain drum. To prevent air ingress, the
LP flare header is purged continuously with fuel gas, to ensure complete combustion of any unburnt
methane.

3.9.8.3 Flaring — Normal Operations

Small quantities of gas and nitrogen are required to be flared throughout normal operations, for
safety purposes or disposal of waste streams not recovered to the process. These continuous and
intermittent flows to the LP flare include flare pilot, flare purge, Low Pressure MEG Flash Vessel
(LPMFV) vent, compressor seal gas, MEG vacuum scrubber system, sampling points and analysers.
Flows to the HP flare include flare pilot, flare purge, control valves and sampling points. Pilot rates
total approximately 110 tpa. Total continuous flows to the flare are approximately 1100 tpa.

3.9.8.4 Flaring — Intermittent Process Activities and Upsets

During periods considered to be ‘non-steady state’, such as during start-up, upset conditions, or
when introducing new wells, increased flaring may occur. This is required to protect the integrity of
the facility and to prevent harm to personnel, environment and equipment. It is anticipated that such
events may occur for short periods (hours or days at a time), which has been accounted for in the
emissions estimates. The following sources make up intermittent flaring:

3.9.8.4.1 Initial Start-up

Flaring during the initial start-up period is described in Section 3.8.
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3.9.8.4.2Emergency Blowdown / Manual Depressurisation

The topsides equipment and piping are divided into isolatable sections, each with a dedicated
blowdown valve (BDV). During an emergency shutdown, each section is separately depressurised
to the flare. Each section contains a fail-open actuated BDV which allows blowdown of the entire
platform inventory.

Manual depressurisations will result in intermittent flaring of hydrocarbons, triggered by restart
operations (to avoid export of off-spec gas), routine equipment maintenance, planned emergency
shutdown testing and/or depressurisation of equipment and piping to remove the equipment from
service. These may involve the entire facility or just parts of it.

Itis anticipated that approximately 10 emergency / manual (full or partial) depressurisations will occur
within the first 6-months post-RFSU, 7 in the second 6-months, and 18 per-year during normal
operations. A total of approximately 630t gas will be flared per event for full facility shutdown and
restart (less for partial facility).

3.9.8.4.3 Pigging

Pigging of the production flowlines is planned four times throughout field life, although this may be
adjusted based on Risk Based Inspection (RBI) outcomes. Reservoir gas will be used to propel the
pigs from the FLETSs to the FPU receiver. Flaring will be required for depressurisation of the FPU
receiver for pig removal, which will result in an estimated 2 tonnes of flaring in years that flowlines
are pigged. In the event that the end well is not available to drive the pig, an alternative fluid (likely
nitrogen) will be required to propel the pig to the next available well. If nitrogen is used for pigging,
flaring will be required due to incompatibility with FPU and onshore fuel gas systems, estimated at
200t per flowline.

Pigging of the trunkline is planned three times throughout field life, although this may be adjusted
based on RBI outcomes. After the temporary subsea pig launcher is attached to the RBM, the
preservation fluid (MEG/water) plus any seawater that has entered the pig launcher during
installation must be flushed out, resulting in discharge to the environment of ~6m?* of MEG/water
mixture and ~2 tonnes of hydrocarbon gas. FPU export gas will be used to propel the pigs from the
RBM to the onshore receiver. Flaring will be required for depressurisation of the onshore receiver
for pig removal, estimated at 8t per pigging campaign. In the unlikely event of inability to launch a
pig via the kickerline, nitrogen may be required. If nitrogen is used for pig launch then this may be
required to be flared if it cannot be adequately blended due to incompatibility with the onshore fuel
gas systems. Flaring is estimated at 100t.

3.9.8.4.4 Subsea Flowline and Export Riser Depressurisation

The well fluid in the subsea flowlines (which transport hydrocarbon gas, water and MEG from the
subsea wells to the FPU) may on occasion need to be routed to the flare to reduce pressure in the
flowlines and risers for the following reasons:

e Over-pressurisation (packing) of the flowlines

o Leak-off testing of well and subsea isolation valves

e Repair or replacement intervention/maintenance of subsea system

e Hydrate remediation

e Emergency depressurisation
This would result in ~200-350 KT flared for a single flowline (and associated riser).

The hydrocarbon gas in the export risers may on occasion need to be routed to the flare to reduce
pressure for the following reasons:

o Leak-off testing of subsea non-return valves
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¢ Repair or replacement intervention/maintenance of subsea system
e Hydrate remediation
o Emergency depressurisation

This would result in ~35-55 KT flared per riser.

3.9.9 Monoethylene Glycol Recovery and Storage System

The water and MEG mixture (Rich MEG) from the Inlet Separator and LTS, are combined, heated
and sent to the MRU. Entrained and dissolved gases including any liquid hydrocarbons and
suspended solids are initially removed from the Rich MEG stream in the MRU pre-treatment section
before storage in the Rich MEG Storage Tanks.

Two Rich MEG Tanks and two Lean MEG (regenerated MEG with majority of water removed) Tanks
are located in the NE and NW FPU hull columns. The MEG storage tanks are standalone tanks
which are integrated into the hull structure, surrounded by a void space. The storage volumes of the
Rich and Lean MEG Tanks are 620 m® and 410 m? respectively.

The MRU operates in two modes, being:

¢ salt-free mode, when the only water produced from the reservoir is condensed from the gas
stream (no formation water)

¢ salt-mode, where formation water is also produced from the reservoir. This water carries
various naturally occurring salts and other contaminants such as organic acids from the
reservoir that can build up in the MEG and affect its properties.

The Scarborough production wells are not expected to produce formation water within the first 5
years of operations as they will typically start to cut water toward the end of well life, however this
may occur due to reservoir uncertainty and is included in scope of the EP.

The Rich MEG is transferred from the Rich MEG Tanks to the reconcentration/reclamation section
of the MRU where the water and salts (when in salt-mode) are removed from the MEG, thereby
producing Lean MEG for re-use. The Lean MEG is stored within the previously mentioned Lean MEG
Storage Tanks and subsequently pumped to the Subsea and FPU Process System for prevention of
hydrate formation and blockages.

The separated water from the MRU is treated in the Produced Water Treatment Package before it
is discharged overboard.

In salt-mode, the MRU reclamation process removes monovalent salts (primarily sodium and
potassium) and divalent salts (e.g. calcium, magnesium and iron) from the MEG. MEG salts may
also contain hydrocarbons, other contaminants such as mercury and elevated MEG levels. This
concentrated salt slurry is recombined with treated produced water as a brine and then further diluted
in the PW discharge stream before comingling with the much larger seawater return stream before
discharge. It is possible that some divalent salts when removed from the MEG are no longer soluble
and may be present as precipitated particles.

The MRU is provided with a separate MEG closed drains system to safely collect and dispose of
depressurised liquids during maintenance and shutdown (Section 3.9.11.1).

A simplified block diagram of the combined MRU and PW treatment system is provided in
Figure 3-11.
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Figure 3-11: Block diagram of combined monoethylene glycol recovery unit and produced water
treatment systems

3.9.10 Produced Water System

3.9.10.1 Produced Water System Description

Produced Water (PW) from the reservoirs combines with the lean MEG injected into the subsea
system and is brought to the surface from the reservoirs and separated from the hydrocarbon
components during the production process, then treated and discharged to the marine environment.
PW can consist of produced formation water (a water reservoir below the hydrocarbon formation),
condensed water (water vapour present within gas which condenses when brought to the surface),
or a combination of both. The untreated PW may also contain dissolved salts, MEG, scale, corrosion
inhibitors, total petroleum hydrocarbons (TPH), BTEX, mercury and residual process chemicals.

The PW treatment system is designed to process a maximum of 100 m3/day (integrity limit). Initial
flow rates during operations are expected to be much lower, as PW is expected to consist of primarily
condensed water. Flow rates will increase once formation water begins to be produced.

The maximum PW generation and discharge rate is 100 m?®/day.

The PW will be separated from MEG by distillation in the MRU and directed to the Produced Water
Treatment Plant (PWTP) for processing. The PWTP uses hydrocarbon adsorption beds operated in
a duty and standby configuration and mercury adsorption beds operated in series with a lead bed
and a guard bed to remove hydrocarbon and mercury respectively from the PW stream. The
hydrocarbon adsorption beds are designed to achieve <29 mg/L oil in water discharge, subject to
operational performance, actual reservoir composition and chemistry.

Mercury may also be present in the PW or salts removed as part of MEG recovery. The PW treatment
system described in this section includes technology to remove this in the PW stream to ALARP.
The system is in a “plug and play" configuration such that when the media in an adsorption bed
becomes saturated, the vessel can be removed from the FPU and transported back to shore for
onshore regeneration or decanting and refilling. A process flow diagram of the PWTP is presented
in Figure 3-12.
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Figure 3-12: Process flow diagram of the produced water treatment plant

A

The treated produced water stream may be used to re-dissolve monovalent salts or to suspend
divalent salts removed from the MRU for overboard disposal (when the MRU is in salt-mode). As
part of adaptive management, PW from the MRU may be directed to the rich MEG storage tank for
a limited duration.

The produced water discharge stream will be comingled with seawater which has been drawn from
the ocean to remove heat from a closed loop cooling water system (see Section 3.9.12.3), prior to
discharge overboard via the seawater dump caisson overboard 8 m below the water line. Comingling
of the PW stream into the much larger seawater return stream will reduce the concentration of any
contaminants remaining after passing through the media beds or associated with salts from the MEG
stream by approximately 1000 times, prior to discharge.
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Figure 3-13: Produced water treatment unit
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3.9.10.2Produced Water Oil-in-Water Discharge Monitoring

The measurement of Oil in Water (OIW) in the PW stream is undertaken prior to comingling with the
seawater return and subsequent discharge to the ocean. OIW is measured using an online OIW
analyser. The analyser is designed specifically for offshore operations and measures fluorescence
this is calibrated to provide TPH in water.

During commissioning a competent technician/operator will be available on the facility to conduct:

¢ manual sampling, dependant on OIW concentrations, as described in the relevant
commissioning document

e calibration of the online OIW analyser to ensure that OIW analyser is able to measure
accurately.

3.9.11 Drainage Systems

3.9.11.1Closed Drains

The closed drains system is used for draining hydrocarbon liquids from all process equipment except
the MRU. A separate closed drain system is provided for the MRU after it has been depressurised.
The drained liquids are routed to the closed drain drum. Upon reaching a sufficient volume, liquids
can be pumped to the transportable waste drums to allow for onshore treatment and disposal.
Alternatively, directed to the LPMFV for processing or to the Rich MEG storage tank. The MEG
closed drains collects MEG from the MRU closed drains system and drains from other equipment in
MEG service (Lean MEG Injection filters and pumps). MEG can be reprocessed via the LPMFV or if
unsuitable for reprocessing pumped to transportable waste drums for onshore disposal. Closed drain
piping systems are classed as topsides pressure containing/hazardous pipework.

3.9.11.20pen Drains

The open drain system consists of hazardous open drains, non-hazardous open drains and
machinery open drains. Rainfall on areas with no risk of hydrocarbon contamination are routed
directly overboard. A diagram of the open drains system is provided in Figure 3-14.

Legend

[ - - -
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Machinery Open Drain Header (Non- Hazardous)

Non-Hazardous Open Drain Header

Hyd b
Non-Hazardous Area ydrocarbons Water
Waste Drums ow
(transported Analyser
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*Lined up to Machinery Open Drains when in use

Figure 3-14: Open drains system
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The machinery open drains headers collect drained fluids from sources defined as “machinery
space” under marine legislation, broadly defined as areas which include diesel containing equipment.
These spaces are protected from rain ingress, by being under cover or within enclosures. Machinery
open drains are sent to the machinery open drains tank for collection and are pumped to the open
drains transportable waste drum for disposal onshore. Hazardous and non-hazardous open drains
collect potentially contaminated fluids from the hazardous and non-hazardous areas on the FPU.
Hazardous and non-hazardous safety zones are routed to separate headers before co-mingling in
the open drains tank. The Open Drains Tank separates any residual hydrocarbon liquids (such as
lube oil) from the incoming fluids. The oil in water content is managed through an oil in water
separation system utilising a corrugated plate interceptor (CPI) to reduce OIW concentration prior to
discharge, supported by instrumentation and alarms to detect and respond to potential upsets.
Hydrocarbons from the open drains tank are pumped to the open drains transportable waste drum
for disposal onshore, and separated water passes through an online OIW analyser prior to being
discharged to the ocean via a down pipe.

Liquids such as rainwater, deluge or condensation captured across the FPU which do not have the
potential to be contaminated are freely drained overboard. Any rainfall stronger than the design basis
will overflow via the drain box overflow, which will be located in all drain boxes (which are exposed
to rainwater and fire water) including drain boxes in hon-hazardous area. The overflow lines from
the drain boxes can be gathered together or routed separately overboard at safe locations below the
lower deck.

3.9.12 Floating Production Unit Utility Systems

3.9.12.1Floating Production Unit Lighting

The FPU has appropriate lighting so that there is a safe working environment to support 24-hour
operations. Lighting will be installed across the process area, utilities, accommodation and hull.
Lighting is split between emergency and normal lighting.

There are navigational lights on the flare tower via a narrow beam floodlight and on the boom and
towers of the pedestal cranes. Helideck lighting is also provided to assist helicopter landing.

Unless required to support over the side activities (such as refuelling and lifting operations), lighting
on the FPU is directed to the work area, which aids in limiting light spill to sea.

3.9.12.2Heating Ventilation and Air Conditioning System

The heating, ventilation and air conditioning (HVAC) system comprises HVAC equipment, ductwork
and associated pipework. It provides independent and inter-dependent subsystems with
pressurised, conditioned, purge and exhaust air services to various areas including accommodation,
and various modules which can be operated on as required basis and others on a continuous basis.

No ozone-depleting substances will be used on the FPU and refrigerants associated with the HVAC
system are managed by a licenced refrigerant authority.

3.9.12.3Seawater System

The primary function of the seawater system is to provide process and HVAC cooling. There are two
seawater systems onboard the FPU:

e Seawater for cooling: The purpose of the seawater system is to supply seawater to the
topsides to remove heat from the closed circuit cooling medium system. Seawater is supplied
by three seawater lift pumps enclosed within protective caissons outside the hull columns.
Filtration of the seawater is provided by two coarse filters. During normal operations a single
filter will be online at any time. The seawater flows through the seawater side of the heat
exchangers and the cooling medium flows on the cooling medium side of the exchangers.
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Warm seawater exits from the exchangers where it combines with, brine from the reverse
osmosis water maker package and produced water, before being routed to the Seawater
Dump Caisson. Seawater rate and temperature are monitored.

e Cooling Medium: Demineralised water (with <1 ppm chloride content) is used as cooling
medium. The Cooling Medium system is a closed loop system which provides required
cooling in the FPU with heat rejection via cross exchange with the SW system. Cooling
Medium Expansion Vessel (9v51001) is provided to accommodate system volume expansion
and contraction between ambient and normal operating conditions, and its total volume is 18
m3. Cooling medium (demineralized water) has the potential to be discharged during
maintenance.

e Service seawater: The service seawater system supplies seawater to the firewater ringmain,
reverse osmosis water maker package, hypochlorite generation package and the hull
ballasting system (when required). The seawater service system comprises of two service
pumps in dedicated caissons outside of hull columns. The pumped service seawater from the
hull is passed through a coarse filter to remove suspended solids to minimise
blockage/fouling of downstream systems.

For both systems, concentrated hypochlorite solution is dosed from the Hypochlorite Generation
Package into the intake caissons to provide marine bio-fouling growth protection for the internal
surfaces of the system. Continuous dosing rate of equivalent chlorine is 1000 ppm approximately to
produce sufficient volumes of concentrated sodium hypochlorite for all intake Caissons to target
2 mg/L concentration total residual chlorine in all pump discharges. During normal operation this will
be a total design flowrate of about 4000 m?/h.

The Hypochlorite package has the capability to provide hypochlorite dosing when two service
seawater lift pumps and two seawater lift pumps are running simultaneously (i.e. During ballasting
operations) which is a total design flowrate of about 4500 m3h to ensure minimum hypochlorite
dosing concentration of 2 mg/L is met for all users.

Seawater comingled with produced water and brine will be routinely discharged overboard at a
temperature less than 60°C and rates up to 95,000 m3/d.

3.9.12.4Fresh, Potable, Utility and Demin Water System

Fresh water for the facility is produced in the Reverse Osmosis (RO) water maker package using
service seawater. Fresh water is then routed to the either Fresh Water Storage Tanks or Utility Water
Storage Tanks and potable water is produced following UV sterilisation. Demin water is not produced
on the FPU and is supplied in portable storage tanks.

The FPU has provision for potable water bunkering. Potable water from the support vessel can be
bunkered to either Fresh Water Storage Tanks (two at 86 m3) or Utility Water Storage Tank (109 m?3)
based on the requirement.

3.9.12.5Power Generation and Distribution

Three dual fuel gas turbine driven generators are installed on the FPU that have the capacity to use
diesel if gas is not available (such as during start-up operations). During normal operations only two
are expected to be online at any one time, with the third on cold standby. In the event one online
GTGs trips, a Battery Energy Storage System (BESS) will come online to provide power to maintain
safe production until the Black Start (diesel) Generator starts. Then, once the Black Start Generator
is online, this can maintain sufficient power with a single GTG to maintain production to start the cold
standby generator. In effect, the BESS (with Black Start Diesel Generator) allows auto switchover
between duty and the cold standby GTG. Once the cold standby GTG has been started, the BESS
can be turned off and recharged. Critical and emergency utility power generation is provided
respectively by a diesel engine driven black start generator and a diesel engine driven emergency
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generator. The facility Power Management System (PMS) is designed to automatically start the third
GTG when it detects that the BESS is offline.

3.9.12.6Heating Medium

The FPU has provision for a heating medium which is a closed loop demineralised water system
with chemical injection (corrosion inhibitor and oxygen scavenger). This will be discharged overboard
during maintenance or for overpressure protection. Waste heat is recovered from power generator
gas turbine exhaust to provide process heating requirements.

3.9.12.7Fuel Gas System

Fuel gas is used in the power generation turbines and gas compression turbines. The system also
supplies purge gas to the LP flare system and fuel gas to the flare pilots.

The Fuel Gas System receives dew pointed gas from the Compressor Suction Header during early
field life, and from the Export Header during mid and late field life. Fuel gas will be supplied from the
export gas compressor suction header during all start-up scenarios where compressor is offline. The
Fuel Gas System treats the gas to meet the user’s specifications and distributes the gas via the High
Pressure (HP), the Medium Pressure (MP) and the Low Pressure (LP) distribution systems.

The Fuel Gas System includes the major equipment of:

e HP Fuel Gas Heaters

e HP Fuel Gas Scrubber

e Fuel Gas Superheater and Electric Fuel Gas Superheater
e HP Fuel Gas Filters.

There are three fuel gas distribution headers, being:

¢ HP Fuel Gas Header
¢ MP Fuel Gas Header
e LP Fuel Gas Header.

Total fuel gas consumption on the facility is metered by fuel gas flowmeters. Compressor turbine
individual load is approximately 30 MW. Gas turbine driven Main Power Generators have an
individual load of around 4.6 MW. GHG emissions estimates related to fuel gas consumption are
presented in Section 6.

3.9.12.8Diesel Fuel Supply System

The diesel fuel supply system includes storage and a distribution system to provide a fuel source for
emergency power generation systems, firewater pumps, Fast Rescue Craft (FRC) and as a back-up
fuel source for the main power generation system. Diesel is supplied to the FPU by support vessel
and stored in two atmospheric Crane Pedestal Diesel Storage Tanks of around 220 m? each, via a
bunkering station, located on West and East side of the FPU. The diesel flows through a strainer on
the FPU prior to metering and flow-in to the tanks. Diesel is metered and distributed to the users via
a continuously pressured ring main. Unused diesel is recycled back to the crane pedestal tanks.
Each user is isolated from diesel supply interruptions by the provision of break tanks.

3.9.12.9Sand Management

Each production well is completed with downhole sand control and sand production continually
monitored at each subsea xmas tree with alarm and trip capability. In addition, sand detection and
alarms are installed upstream of the Inlet Separators. A well is only expected to produce solids during
initial well clean up, for the first year of well production, or in the event of downhole sand control
failure.
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Produced sand will mainly collect in the Inlet Separator whilst some sand may reach the LPMFV
within the MRU pre-treatment section.

Sand will accumulate in the bottom of the separator. The collected material will be removed
periodically and transferred to a suitable transportable container for shipment to an approved
onshore waste management facility for treatment and disposal.

3.9.12.10 Sewage and Putrescible Wastes

Sewage and putrescible waste (principally food scraps) produced onboard the FPU when occupied
and under normal operating conditions will pass through a macerator to be ground to less than 25
mm particle diameter, before being discharged overboard via a pipe submerged below the water
line. The FPU does not contain sewage holding tanks, and in the event that the sewage macerator
becomes inoperable, sewage may bypass the macerator for a temporary period whilst maintenance,
repairs or replacement is undertaken. Where putrescible waste macerators are not operational, the
waste will be retained onboard until the macerator maintenance is completed or the waste is
transported to shore for disposal as domestic waste.

3.9.12.11 Lifting Operations

Two pedestal cranes are located on the FPU one on the east side and one on the west sides of the
Middle Deck. Both cranes are of ‘A’ frame design and driven by electric motors. A Platform Crane is
located on the South platform.

3.9.12.11.1 Routine Lifting from Platform Support Vessels

Routine lifting operations primarily include transferring stores and equipment from a support vessel
to the FPU. Lifts can be conducted from any of the main cranes depending on weather conditions.
Support vessels are equipped with dynamic positioning (DP) systems for holding station during lifting
operations.

The types of ‘lifted equipment’ may vary but generally include containers or skips of various sizes.
The stores and equipment required by the facility are secured inside the skip or container. Containers
for supply of chemicals are also routinely lifted. The equipment is appropriately rated for offshore
lifting.

Following the completion of offloading from the support vessel, the FPU backloads any items to be
returned to shore to the support vessel. These primarily include empty skips or containers or skips
containing waste for onshore disposal.

3.9.12.11.2 Lifting around the Facility

Once lifted to the laydown area, equipment may need to be repositioned at various locations
throughout the facility for operational purposes. This includes lifting stores or equipment to various
landing areas throughout the facility for unloading or use, moving waste bins to required areas, or
relocating ISO containers.

3.9.12.11.3 Operational Lifting (Non-crane Based)

There is also a requirement to undertake operational lifting using other lifting appliances and lifting
gear. This lifting is primarily undertaken for major projects, maintenance or repairs, and involves
lifting and removing equipment such as valves, spools, and motors.

3.9.12.11.4 Special Lifts

There may be occasions where equipment may need to be lifted to support hook-up, commissioning,
and operations using specifically prepared lift plans. On these occasions, the equipment will be
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packed up in a container or an approved lifting frame. All relevant lifting procedures will be adhered
to, including preparation of an appropriate lift plan.

Lifting operations support the FPU operations and maintenance activities (e.g. transfer of domestic
stores, spare and replacement parts/equipment and other marine/process consumables etc.).

The lifting operations are to be performed by cranes, monorails, trolleys and local lifting equipment.
The two pedestal cranes (east and west) provide the necessary coverage for on-deck material
handling requirements and lifts between the FPU and support vessels. The type of lifted equipment
varies but can include containers or skips of various sizes. The stores and equipment required by
the facility are secured inside the skip/container. Containers for supply of chemicals are also routinely
lifted. Lifting equipment is appropriately rated and inspected for offshore lifting. Following the
completion of offloading from a support vessel, the facility backloads any items to be returned to
shore to the support vessel. These primarily include empty skips/containers or waste for onshore
disposal.

The south platform crane located to the west of the LQ is used for in-board platform lifts and to
support maintenance and testing of the lifeboats.

3.9.12.12 Instrument/Utility Air System

Compressed, filtered and dried air is supplied to the instrument and utility air systems using
instrument air compressors and driers, located on the roof of the UB.

An air receiver is provided to supply instrument air for a period of time if the instrument air production
from the compressors and driers is interrupted. Instrument air users include instrumentation, mainly
for control valves and on/off valves and nitrogen generation. Utility air is supplied to the utility stations
distributed across the FPU.

3.9.12.13 Nitrogen System

There are three nitrogen (N.) systems provided on the FPU: the HP N system and two LP N
systems. With respect to the two LP N, systems, one is classed as Low Quality (97% purity) and the
other is classed as High Quality (99.99% purity).

3.9.13 Bunkering

Low sulphur diesel is transferred to FPU in bulk from support vessels via the east bunkering stations.
Diesel is stored within the east and west crane pedestal tanks. The diesel is pumped from this
location to the diesel pre-filters and diesel coalescing filters for clean-up before distribution to the
user areas described in Section 3.9.16.

As described in Section 3.9.12.3 the FPU has provision for potable water bunkering to Fresh Water
Storage Tanks or Utility Water Storage Tanks.

MEG will be bunkered to the FPU during commissioning (Section 3.9.16) via a dedicated bunkering
station using an Offshore Support Vessel (OSV). A chemical tanker may be positioned outside of
the Operational Area and perform ship-to-ship transfer operations between the chemical tanker and
OSV. During start-up, rich MEG and well clean up fluids will be removed from the FPU to an OSV,
to be disposed onshore. During operations MEG is expected to be topped up using temporary tanks
or containers but provision to bunker MEG during operations is included for flexibility. Other
chemicals will be transferred to the FPU via containers.

3.9.14 Ballast and Bilge System

The FPU is designed such that stability is maintained in all design conditions without the active use
of the ballast system. The ballast system is designed, therefore, to keep the FPU at operational
draught and on an even keel by filling and emptying a total of 28 ballast tanks located within the hull
columns and in the ring pontoon. Whilst not required for day-to-day operations the ballast system
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will be required for significant volume and weight movements such as emptying or filling of MEG
tanks under a maintenance activity or if a large significant load was placed/moved on the FPU.
Seawater from service system which is dosed with chlorine (Section 3.9.12.3) is supplied and gravity
fed to the ballast tanks via the dedicated ballast caisson in each column. The weight of water used
to achieve the 32 m draft is 33,000 tonnes. Discharged ballast water will contain residual chlorine,
required to prevent biofouling of this integrity critical system.

The bilge system provides functionality for removing any liquids collected in the void compartments
in the event of flooding from structural or piping failure. A permanent bilge caisson and pump with
maximum pump capacity of 510 m%h is installed in each column. Water that is collected in the column
void tanks drains under gravity to the bilge caisson and it is then pumped overboard from top of
column.

Local bilge stripping pumps are installed at the bottom of the access shaft. The purpose of the
stripping pumps is to remove residual water from the ballast tanks in preparation for entry and to
clear any bilge water that may accumulate in the access shaft.

A crossover line from the bilge caisson to the ballast caisson is provided at the bottom of each
column so that any tank can be de-ballasted with any one pump inoperable.

3.9.15 Safety Features and Emergency Systems

A range of safety features and emergency systems have been integrated into the design and
operation of the FPU to manage safety risk. Maintenance and operation of these systems is key to
ensuring safe operability of the facility.

Specific safety systems include:

e control and detection systems

e process control system

e Local Control Room (LCR)

¢ Remote Control Room (RCR) — onshore

e fire and gas detection system

e emergency and process shutdown systems

e emergency relief and depressurisation systems
e LP and HP flare systems

e ignition control

e emergency alarms and communications

e evacuation and rescue facilities and equipment
e collision avoidance systems

e passive and active fire protection.
Mandatory testing of the FPU helideck active fire deluge and Helifuel storage area foam safety
system is undertaken for safety requirements. This discharge is directed overboard to prevent foam

contamination of the drain system potentially impacting wastewater oil separation processes. The
FPU’s fire system uses fluorine free foam.

3.9.16 Hydrocarbon and Chemical Inventories

3.9.16.1Hydrocarbons

The main liquid hydrocarbon inventories associated with major topside process equipment and non-
process inventories of liquid hydrocarbons used on the facility are outlined in Table 3-5. Large
volumes of hydrocarbon liquids are not expected due to the composition of the Scarborough well
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fluid. The small amount of liquid hydrocarbon produced will be collected and transported onshore for

disposal.

Table 3-5: Estimated hydrocarbon inventories of process and non-process equipment

Material

Storage Means

Storage Volumes

Process equipment?

HC liquid HP Flare and LP Flare Knock-Out (KO) drums® 15 m?® for HP flare KO drum, 4 m2 for (volume

condensate will contain different liquids including water,
MEG and liquid hydrocarbon) — Normal liquid
volumes

HC liquid Inlet separators and Low Temperature Total 7 m® (3x inlet separators with 1.4 m?

condensate Separators (LTS) skimmed volume design, and 3x LTS with 0.8
m?3)

HC liquid LPMFV HC bucket 0.2 m?3

condensate

HC liquid Closed drain drum + closed drain waste drums Total 18 m? (2x 8.8 m3). Volume will contain

condensate different liquids including water, MEG and liquid
hydrocarbons.

Oily water Open drain system Total 21 m?

Open drains waste drum 8.8 m?, open drains
tank 2 m3, machinery open drains tank 10 m3

Non-process equipment

Diesel 2x Diesel storage tanks 472 m? total (East crane pedestal 219 m3, west

4x Day tanks crane pedestal 219 m3, 2x 12 m? day tanks and
2x 5 m3 day tanks)

Lube 3x Export Gas Compressor lube oil reservoir 135 m? total (3x 32 m3). Various — general 20 L

Oil/Hydraulic tank, and other various size containers based on | and 205 L drums and 1000-4000 L bulk

Fluid type and use containers

Heli fuel — Jet | 2x portable tanks into an aviation fuel package 8 m3total (2x 4 m3 SO tanks)

Al

3.9.16.2Chemical Usage
Chemicals are utilised on the facility for a variety of purposes and can be divided into two broad
categories (operational and non-operational) as described below.

3.9.16.30perational Chemicals

3.9.16.3.1

A process chemical is the active chemical added to a process or static system, which provides
functionality when injected in produced fluid, utility system streams or for pipeline treatment. These
chemicals may be present in routine or non-routine discharge streams from the facility. Examples
include corrosion inhibitors, biocides, scale inhibitors, de-emulslifiers, glycols and hydrate inhibitors.

Operational Process Chemicals

3.9.16.3.2

Non-process chemicals include chemicals which do not fall into the category described above but
which may be required for operational reasons and, by virtue of their use, may be intermittently
discharged or have the potential to be discharged (e.g. required as a result of maintenance or

Operational Non-Process Chemicals

4 Based on Scarborough well fluid composition, HC liquid condensate is not expected in the topside processing facility.

&

Liquid from the drum is sent via level control valve to the Closed drain vessel.
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intervention activities). Examples include subsea control fluids, workover chemicals, tracer
chemicals and dyes.

3.9.16.3.3 Non-operational Chemicals

Non-operational 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).

3.9.16.4Indicative Chemical Inventories

An indicative list of bulk chemicals commonly used on the facility, and estimated storage quantities,
is summarised in Table 3-6. In addition to the chemicals listed, the facility may also maintain small
volumes of various operational chemicals and facility maintenance chemicals as previously
described.

Table 3-6: Indicative bulk inventories of chemicals

Material Storage Means Working Capacity
MEG 2 x Lean MEG storage tanks 2 x 396 md
2 x Rich MEG storage tanks 2 x 588 md
Regeneration System — LPMFV 25.63 m?
Subsea control fluid Hydraulic Power Unit tank: 3.1md
Supply reservoir 2.4md
Return reservoir
Oxygen Scavenger Fixed tank and 1.5 m? tote tanks 5.1ms3
Corrosion Inhibitor Corrosion Inhibitor tank 4.2m?
Sodium Carbonate Storage tank 18.85 m?
Kinetic Hydrate Inhibitor (KHI) Storage tank 74 m3 (contingency)
(contingency)
Firefighting foam Heli fuel package concentrated foam tank Approx. 0.7 m8
Chemical waste Open Drains Waste drums Total 16 m3 (2x 8 m3)
Citric Acid MRU Citric Acid Storage Tank and tote tanks | Total 8.2 m? (4.2 m3+4 m3)

MRU Cleaning In Place Tank

Anti-foam MRU Anti-foam Storage Tank 1.6md

3.9.16.5Chemical Selection, Assessment and Approval

Operational chemicals required by the Petroleum Activities Program are selected and approved in
accordance with Woodside’s process for selecting and assessing chemicals. This process is used
to demonstrate that the potential impacts of the chemicals selected are acceptable and ALARP, and
that they meet Woodside’s corporate requirements, which requires chemicals to be selected with the
lowest practicable environmental impacts and risks, subject to technical constraints.

A summary of the environmental requirements of the Chemical Selection and Assessment
Environment Guideline is outlined below.
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3.9.16.5.1 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).

Operational chemicals are selected/assessed in compliance with the Woodside’'s process for
selecting and assessing chemicals, specifically:

e 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.

o |f other OCNS-rated or non—OCNS-rated operational chemicals are selected, the chemical is
assessed as follows:

- If there is no planned discharge of the operational chemical to the marine environment,
written technical verification of the ‘no discharge’ fate is provided and no further
assessment is required.

- If there is planned discharge of the operational chemical to the marine environment, a
further assessment and ALARP justification is conducted.

The ALARP assessment considers chemical toxicity and biodegradation and bioaccumulation
potential, using industry standard classification criteria (Centre for Environment, Fisheries and
Aquaculture Science scheme criteria).

If a product has no specific ecotoxicity, biodegradation, or bioaccumulation data available, these
options are considered:

¢ 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.

If no environmental data is available for a chemical or if the environmental data does not meet the
acceptability criteria outlined above, potential alternatives for the chemical are investigated, with
preference for options with a hazard quotient (HQ) band of Gold or Silver, or in OCNS Group E or D
with no substitution or product warnings.

If no more environmentally suitable alternatives are available, further risk-reduction measures (e.g.
controls related to use and discharge) are considered for the specific context and implemented
where relevant to ensure the risk is ALARP and acceptable.

Once the further assessment/ALARP justification has been completed, confirmation that the
environmental risk as a result of chemical use is ALARP and acceptable is obtained from the relevant
manager.

3.9.16.5.2 Background Overview of Offshore Chemical Notification Scheme

The OCNS applies the requirements of the Oslo—Paris 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.
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All chemical substances listed on the OCNS list of registered products have an assigned ranking
based on toxicity and other relevant parameters (e.g. biodegradation, bioaccumulation), in
accordance one of two schemes (as shown in Figure 3-15):

¢ Hazard Quotient (HQ) 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.

Figure 3-15: Offshore Chemical Notification Scheme ranking

3.9.17 Inspection, Monitoring, Maintenance, and Repair Activities

Subsea infrastructure is designed not to require significant intervention. Inspection and maintenance
are undertaken to confirm the integrity of the infrastructure and identify problems before they present
a risk of loss of containment. 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, Monitoring,
Maintenance, or Repair. The IMMR process for subsea infrastructure, including any redundant
equipment (Section 3.9.17.1), maintains equipment in good condition and repair, for production and
to enable future removal.

IMMR activities are typically undertaken from a support vessel, light construction vessel (LCV), or
an uncrewed surface vessel (USV) and may use an ROV with transponders to inspect equipment.
For some activities, ROVs may also be deployed from the FPU.

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 m?. Other equipment, materials or tools may need to be temporarily wet stored on the
seabed in the Operational Area during installation and operations. This could include, but not be
limited to, pig launcher/receiver, scour mattresses, subsea equipment prior to installation etc. Any
wet stored items will be removed from the seabed.

Typical IMMR activities are described below.

3.9.17.1Inspection

Inspection of subsea infrastructure is the process of physical verification and assessment of
components to detect changes to the as-installed location and condition by comparison to initial state
following installation and previous inspections. Inspections will either be planned or triggered by an
event e.g. significant metocean/weather. Details of typical subsea infrastructure inspections/surveys
and indicative frequencies are provided in Table 3-7. Inspection of wellheads are determined by the
WOMP. Scope and frequency of subsea infrastructure (operational and redundant) inspections are
determined using a Risk Based Inspection (RBI) methodology.

RBI is commonly used within the industry as a method for determining inspection frequencies
(Energy Institute, 2009; DNV, 2019).
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Table 3-7: Typical subsea infrastructure inspections/surveys and frequencies

Type of
Inspection/Survey

Purpose

Approximate Frequency

General Visual Inspection

Check general infrastructure integrity.

Varied — every 2-6 years

Close Visual Inspections

Investigate certain subsea infrastructure
components.

Varied — every 1-4 years

Hull and Mooring visual
inspection

Visual inspection of the Hull and Mooring
systems to satisfy class requirements.

Hull — twice every 5 years
Mooring system — once every 5 years.

Cathodic Protection

Visual inspection, check cathodic protection
and anodes.

Varied — every 2-6 years

Wall Thickness Surveys

Close Visual Inspection.

Non-destructive testing e.g. inline inspection
pigging.

Ultrasonic testing.

Typical 1 yearly
Varied 6-12 years

Typically once every 25 years, worst
case 5 yearly

Side Scan Sonar (SSS)
and/or Multibeam Sonar
(MBES) and/or laser
profiling

Identify buckling, movement, scour and
seabed features. Low frequency/intensity
signals directed to seafloor, undertaken for
approximately five days.

Varied — every 5-12 years

Non-Destructive Testing

Evaluates the properties of material/items
using electromagnetic, radio graphic,
acoustic resonance technology, ultrasonic, or
magnetic equipment.

Typical: Once every 25 years

Worst Case: Once every 25 years per
well

Seabed sampling surveys
including minor
grabs/cores

Identify benthic fauna, sediment
characteristics, determine level of
penetration/compaction, etc. Grabs/cores
typically disturb 0.1m? of seabed per sample.

Typical: Once every 25 years
Worst Case: Once every 5 years

Marine growth sampling

Samples taken of marine growth for testing.

Typical: Once every 25 years
Worst Case: Once every 5 years

Sub bottom profiling

Low frequency echo sounder undertaken to
identify returns of metals under the seabed.

Varied — every 1-6 years

Pigging

Inspection, maintenance, repair or to
facilitate modifications.

Typical: Once every 12 years
Worst case: every 5 years

Laser surveys

Used to conduct dimensional checks on
spools etc. and measure proximity.

Varied: every 1-6 years

3.9.17.2Monitoring

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 mitigation checks, metocean and
geological seismic monitoring, and cathodic protection testing.

3.9.17.3Maintenance

Planned maintenance activities on subsea infrastructure are undertaken to prevent deterioration or
integrity failure of infrastructure. Typical maintenance activities are described in Table 3-8

Table 3-8: Typical maintenance activities and frequencies

Type of Maintenance Purpose Approximate Frequency

Cycling of valves via control
system

Test functionality of technical integrity
valves

Every 6 months for well barriers during
operations, Annual for SSIVs and NRVs
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Type of Maintenance Purpose Approximate Frequency

Cycling of valves via ROV Test functionality of isolation valves Every 2 years

Marine growth removal Reduce weight or gain visual access Based on outcomes from visual inspections
and marine growth trends on regional
infrastructure

Flushing of hydraulic fluid Replenish stagnant hydraulic fluid Every 2-5 years

lines (SSIV closed loop) or repair scenarios

Leak and pressure testing Test integrity of subsea infrastructure Following installation of subsea infrastructure
components for performance testing, after a
repair or intervention, prior to return to
service

3.9.17.4Repair

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 in Table 3-7 and
Table 3-8. Typical subsea repair activities included:

e subsea choke insert replacement

e chemical injection metering valve replacement

e SCM replacement

e acoustic sand detector replacement

e Xmas tree replacement

e valve actuator replacement

e hydraulic flying lead (HFL) replacement/or relocation

e electrical flying lead (EFL) replacement/or relocation

e export trunkline or spool support with grout bag, mattress, anchors or rock spool
disconnection and/or replacement

e umbilical, jumper replacement and/or relocation
e scour prevention installation
e cathodic protection system replenishment/repair.

3.9.17.5Removal of Equipment

Removal of property will be undertaken in accordance with Section 7.3 (which also includes further
detail of Woodside’s decommissioning strategy and compliance with the OPGGS Act).

When equipment is replaced, an assessment of the redundant equipment will be undertaken to
assess the feasibility and risks associated with removal. Where removal is deemed to pose an
unacceptable risk to existing operational infrastructure, redundant subsea infrastructure items may
be left in-situ. Items are recorded as part of the ROV as left survey and included in a database for
the inventory associated with each title (refer Section 6.7.2). The inventory is used to track
equipment on the seabed to enable planning for future removal. Relevant redundant equipment left
in-situ will be maintained as per the IMMR register and plan.
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3.9.17.6Pigging Operations

Pigging involves sending an internal tool through a pipeline using a process medium. During the
pipeline lifecycle, the installation/recovery of temporary subsea pig launchers is required for pigging
of both the flowlines and trunkline for a variety of reasons (e.g. inspection, maintenance, repair or to
facilitate modifications). Where required, subsea isolation valve operations are carried out from a
ROV via a support vessel.

Temporary pig launchers will be deployed flooded with MEG/water and require to be de-watered for
pigging operations. The base case is to drive the flowline pigs with hydrocarbon gas from an end
well. In the event that an end well is not available then the contingency will be to drive the pigs with
nitrogen supplied by downline from a support vessel.

High concentrations of nitrogen are not compatible with the FPU and onshore fuel gas systems and
therefore may require flaring of hydrocarbon/nitrogen gas if the nitrogen cannot be blended to an
acceptable concentration.

The entire pipeline pigging system, including the launcher, receiver and the pipeline, is designed for
maximum operation pressure of the production system.

3.9.17.7Subsea Chemical Use

Planned chemical discharges may occur during a range of IMMR activities. These are planned to be
either small volumes or discharged intermittently. Operational chemicals to be used in the
Scarborough subsea infrastructure are selected and assessed using Woodside’s chemical selection
and assessment guideline, as detailed in Section 3.9.16. Typical chemicals which may be used in
the Scarborough subsea infrastructure and may be released during IMMR activities include, but are
not limited to:

e hydraulic control fluid — the subsea control fluid planned for use in subsea systems is Pelagic
100H, a water-based product, the major component of which is ethylene glycol, a control fluid
that contains a dye to support integrity monitoring

e hydrate control — MEG is used for hydrate inhibition of production flowlines

e corrosion inhibitor — corrosion inhibitor is generally used to manage and prevent corrosion
within flowlines; corrosion inhibitor is dosed to the MEG on FPU

e biocide — biocides are generally used to prevent the bacterial growth in trunklines and
flowlines that may cause corrosion; biocides, oxygen scavenger, surfactant are only used for
IMMR activities on the flowlines and trunkline and not during normal operation

e acid —where removal of calcium deposits is required, Woodside typically uses sulphamic (or
equivalent) acid; alternatives such as citric acid or calcium wash may be used

e  OXygen scavenger — oxygen scavenger is used to reduce/de-oxygenate the trunkline and
prevent corrosion and aerobic bacterial growth

e surfactant — surfactants are formulated to remove water and organic deposits from trunklines
and flowlines

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.

3.9.17.8Typical Discharges During Inspection, Monitoring, Maintenance and
Repair Activities
Minor environmental discharges are expected during subsea IMMR activities (e.g. during

pressure/leak testing or flushing). Where practicable, flushing is performed before a subsea
component is disconnected to reduce residual hydrocarbon or chemical releases to the environment
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upon disconnection. The flushing chemicals used for this activity may be supplied from either the
facility or a chemical package either via a downline from a support vessel or locally via ROV. Where
possible, flushed fluids will return to the platform and be processed and treated through the
production system. Table 3-9 shows typical discharge volumes during different IMMR activities.

Table 3-9: Typical discharge volumes during inspection, monitoring, maintenance and repair and

subsea activities

Activity

Description

Pressure/Leak testing

Chemical dye estimated <10 L

Flushing

Residual hydrocarbon (gas) or chemical release volume is dependent
upon injection port size, component geometry and pumping rates

Flowline PLR installation and purge

Release of hydrocarbon (gas) or nitrogen is estimated to be 1 T and a
release of MEG is estimated to be 3 m?®

Export PLR installation and purge

Release of hydrocarbon (gas) or nitrogen is estimated to be 2 T and a
release of MEG is estimated to be 6 m3

Hot stab operations

Hydrocarbon (gas) or control fluid estimated <10 L

Subsea Control Module change out

A typical release of diluted acid is estimated to be 400 L and of control
fluid is estimated to be 10 L

Umbilical or hydraulic flying lead
replacement

Typical releases of control fluid, MEG with corrosion inhibitor are
estimated to be <10 L each, typical acid release of <80 L

SSIV flushing

Release of hydraulic control fluid (mainly MEG) estimated to be 2400 L

Jumper replacement

Release of hydrocarbon (gas) <4 m® and a typical release of MEG with
corrosion inhibitor is estimated to be 40 L

Choke insert change out

Release of hydrocarbon (gas) <100 L and a typical release of MEG with
corrosion inhibitor is estimated to be 280 L, typical acid release of <80 L

Tree cap change out

Release of hydrocarbon (gas) estimated <50 L and a typical release of
MEG with corrosion inhibitor is estimated to be <50 L

Logic plate change out

Release of hydrocarbon (gas) estimated <20 L and a typical release of

MEG with corrosion inhibitor is estimated to be <20 L

3.9.17.9Marine Growth Removal

It is often necessary to remove excess marine growth prior to undertaking many subsea IMMR
activities if present. Marine growth removal is undertaken with ROV. The different techniques are
described in Table 3-10.

Table 3-10: Marine growth removal methods

Activity/Equipment Description

Water jetting Uses high-pressure water to remove marine growth

Brush systems Uses brushes attached to an ROV to physically remove marine growth

Acid (typically citric or sulfamic acid) Chemically dissolves calcium deposits

Sand/abrasive blasting Additional cleaning to allow close visual inspections

3.9.17.10

If sediment builds up around trunkline or other subsea infrastructure, an ROV-mounted suction pump
unit may be used to relocate the sediment to allow inspection/works to be undertaken. This 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
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3.9.17.11 Underwater Acoustic Positioning

Long base line (LBL) transponders and/or Ultra Short Baseline Transponders (USBL) are commonly
used acoustic positioning methods and may be installed on the seabed as required for vessel
positioning. The USBL subsea transponder transmits an acoustic pulse back to the vessel receiver,
hence providing an accurate positioning of the subsea transponder location. The LBL array provides
accurate positioning by measuring ranges to three or more transponders deployed at known
locations on the seabed and structures.

Transmissions are not continuous but consist of short ‘chirps’ with a duration that ranges from three
to 40 milliseconds, when required for positioning. If used, the transponders will be installed in stands
on the seabed within the PAA. Transponders and stands shall be removed at work completion.

3.10 Gravimetry surveys

Among the many variables associated with the Scarborough reservoir range, the large regional
aquifer and the associated uncertainty of water movement are a material contributor. Gravimetry
technology has been identified as a suitable complement to 4D seismic (which would be subject to
a future EP) for monitoring field-wide water movement in the reservoir and to reduce uncertainty
associated with water movement. The technique delivers a field-wide measurement of gravity,
providing direct measurement of water movement / saturation and reservoir compaction /
subsidence.

Gravimetry surveys are planned to be completed under this EP as part of this Petroleum Activities
Program, at routine intervals over the life of Scarborough operations. The survey duration is
approximately 55 days per survey (Section 3.4) and involves the remote surveying of the seabed
and concrete pads, and the temporary placement of a passive gravity meter, sequentially on each
concrete pad (224 installed previously under the WA-61-L and WA-62-L Subsea Infrastructure
Installation EP) by ROV, and temporary deployment of tide gauges on the seabed by a Support
Vessel, USV or LCV. The tide gauges will be recovered after the survey is complete. The purpose
of the survey is to monitor pressure and saturation changes in the reservoir, to inform decisions
regarding reservoir management.
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Figure 3-16: Gravimetry activity diagram (not to scale)

During the operation phase, there may be numerous time-lapse gravimetry surveys, subject to
reservoir performance. The first time-lapse survey is anticipated within 18-24 months post RFSU.
Subsequent surveys may occur every two to three years subject to reservoir performance and field
development opportunities identified.

3.11 Vessel-based Activities

Several vessel types (Project Vessels) will be required to complete the activities associated with the
Petroleum Activities Program. These include:

e Support vessels (OSV)

e AHTs
e LCV
e ASV
e USV.

Table 3-11 details when each vessel type could be used during the Petroleum Activities Program.
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Table 3-11: Summary of vessels

Activity Vessel type
Routine and Non-Routine Operations Support Vessels
ASV
Hook-up of the pre-laid mooring lines to the FPU Tow tugs
AHTs

Support Vessels

Production and export riser pull-in, hook-up and connection to | Support Vessel

subsea infrastructure ASV
Dewatering of production flowlines/risers and export LCV
risers/manifold/PLET

Cold commissioning of the overall subsea production system,
including Xmas trees, umbilicals, and communication lines

Commissioning the FPU for the introduction of reservoir
hydrocarbons

Start-up of subsea production system and FPU Support Vessels
Well clean-up and commissioning.
Gas export trunkline pressurisation and nitrogen (N2) removal

IMMR Activities Support Vessel, USV or LCV
Gravimetry surveys

3.11.1 Support Vessels

Support Vessels are used for field work such as subsea inspection, maintenance and repair and
commissioning activities or bunkering. While in field, Support Vessels may be used to backload
materials and segregated waste for transport back to shore for further processing at appropriate
waste management facilities (located outside of the operational area (Section 3.3). Support Vessels
may also be used to transport liquid between moored tankers or onshore port locations. During start-
up, rich MEG and well clean up fluids will be removed from the FPU to a Support Vessel, to be
disposed of onshore.

The number and type of vessels supporting the activities may vary depending on operational
requirements, vessel schedules, capability and availability. The frequency of visits of the Support
Vessels is expected to be fortnightly, however, this is subject to increase or decrease depending on
IMMR activities and other operational requirements over the life of the EP.

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. DP uses multiple
sources of positioning data (such as satellite navigation and radio transponders) to maintain the
position of the vessel at a required location. In some instances, higher levels of accuracy may be
required, where satellite information is enhanced via seabed transponders. These transponders emit
signals that are detected by receivers on the vessel and used to calculate position. Refer to
Section 3.9.17.11 for a full description of the transponders that may be used during the Petroleum
Activities Program.

All Support Vessels are required to undergo a Woodside Marine Assurance inspection to review
compliance with marine laws and Woodside safety and environment requirements. Vessels may
mobilise from an Australian port or directly from international waters to the PAA, in accordance with
biosecurity and marine assurance requirements. Vessels will not anchor within the PAA during the
activities and instead will maintain position using DP.

Specifications of the vessel Siem Thiima are presented in Table 3-12 as an example of the typical
Support Vessel.
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Table 3-12: Indicative facility support vessel specifications (Siem Thiima)

Parameter Facility Support Vessel (based on Siem Thiima)
Type Support Vessel
Length overall (LOA) 89.2m
Breadth 19.0m
Draft 74m
Dead weight tonnage (DWT) 5,500 tonnes
Accommodation Berthing for 25 personnel

3.11.2 Accommodation Support Vessel

An ASV may be required to support commissioning of the FPU, to support planned maintenance
campaigns, shutdown maintenance or major projects. The ASV may be alongside the FPU in support
of these activities for a period of up to 6 months at a time. . Positioning of the ASV will be determined
based on assessment of weather conditions including wind and swell. Transfer of personnel to the
FPU will be via a bridge connected to one of two landing platforms installed on either the south-west
and south-east corners of the FPU and only connected when safe to do so in accordance with the
Activity Specific Operating Guide (ASOG).The ASOG is developed by Woodside in collaboration
with the ASV operator, and describes the operating procedures and safe working parameters
between the FPU and ASV. Whilst alongside the FPU, the ASV will be required to comply with the
requirements of the NOPSEMA accepted ASV facility safety case, and FPU facility safety case. The
safety case(s) set out controls to manage potential impacts to people. Bridging documents or safety
case(s) may also be required (as well as the ASOG) to support safe operation of both facilities whilst
alongside.

The FPU and ASV may be at maximum POB capacity during this time and will be operating utilities
such as power, water and sewage systems to enable habitation and commissioning activities.
Additionally, the ASV may be used for temporary storage of equipment and supply of services to the
FPU such as water and service air/nitrogen. To manage potential risks and impacts associated with
the ASV being on station and potential impacts to the environment (including people) a description
of the risks impacts and controls to reduce potential impacts to ALARP and acceptable levels is
assessed in Section 6.

Typical ASV specifications are provided in Table 3-13 but may vary depending on operational
requirements, vessel schedules, capability and availability. Typical ASVs use a DP system to allow
manoeuvrability and avoid anchoring when in close proximity to the FPU.

Table 3-13: Indicative accommodation support vessel specifications

Parameter Typical ASV (Based on Floatel Triumph)
Breadth 80 m
Length 125m
Gross tonnage 27,211t
Accommodation 500 POB
Dynamic Positioning DP3
Fuel Capacity Total capacity 1800 m3

Largest tank capacity 267 m3

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: SAOO0O6AF0000022 Revision: 3 Woodside ID: 1401801827 Page 94 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

3.11.3 Anchor Handling Tug/Tow Vessels

AHTs will be in field during the initial FPU installation and hook-up to mooring lines.

Table 3-14: Indicative anchor handling tug/tow vessel parameters

Parameter AHT (based on Normand Saracen)
Draft (max) 7.8 m
Length 87.4m
Gross tonnage 6107 t
Bollard Pull 265 mt
Total fuel volume 1100 m3
Volume of largest fuel tank 238 m3

3.11.4 Light Construction Vessel

A Light Construction Vessel (LCV) will be required for pull in of the risers and umbilicals and
subsequent subsea infrastructure hook-up and may be utilised for IMMR activities. Key parameters

for a typical LCV are presented in Table 3-15.

Table 3-15: Indicative light construction vessel parameters

Parameter LCV (based on Seven Pegasus)
Draft (max) 6.75m
Length 131.7m
Gross tonnage 9494 t
Crane capacity (AHC) 400t
Total fuel volume 1200 m3
Volume of largest fuel tank 362 m?

3.11.5 Uncrewed Surface Vessel

A USV may be utilised to complete gravimetry surveys and/or IMMR activities. The USV will be
remotely controlled from an onshore remote operations centre (ROC) in Australia which is staffed
24 hours a day whilst the vessel is in transit or undertaking activities. Key roles in the ROC mirror
those on a usual vessel management team and include a Vessel Master, First Officer, Offshore
Manager and ROV Supervisor. The vessels are designed with multiple forms of high speed and
reliable communication systems to allow connection to the ROC and provide redundancy in the case
of disconnection during operations, including an independent emergency low bandwidth satellite
communications system.

The USV will be assessed by Woodside Marine (Section 7.10.2.5) to review compliance with marine
laws, flag requirements, vessel class and Woodside’s safety and environment requirements. A
support vessel may accompany the USV during initial operations in the Scarborough field to monitor
the performance of the vessel and provide any assistance if required.

Because there are no facilities to support human occupancy on USV’s, emissions and discharges
are typically limited to cooling water and combustion of marine diesel. The vessel is equipped with
bilge monitoring systems to monitor the bilge tanks for hydrocarbons (such as leaks from engine
machinery spaces or from marine diesel tanks), and where detected the bilge pumps will auto disable
and the vessel will be required to immediately return to port.
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The USV may be equipped with a built-in work class ROV with the ability to deploy and retrieve

equipment from the seabed. Key parameters for a typical USV are presented in Table 3-16.

Table 3-16: Indicative uncrewed surface vessel parameters

Parameter USV (based on Reach Remote 2) USV (based on Fugro Maali)
Draft (max) 6m 26m
Length 239m 12m
Displacement (Gross Tonnage) ~340t 141t

Propulsion System

Diesel-electric hybrid

Diesel-electric hybrid

Total fuel volume

74.1 m?3

3.3md

3.12 Helicopter Operations

Helicopters are the primary means of transporting passengers and/or urgent freight to/from the
facility and Support Vessels. They are also the preferred means of evacuating personnel in an
emergency. Helicopter support is principally supplied from either Exmouth or Karratha Airports.

Search and Rescue helicopters may be refuelled on the FPU helideck in emergency scenarios.
3.13 Contingent Activities

3.13.1 Trunkline Repair and Flooding, Cleaning, Gauging and Testing

If there is an emergency situation during Trunkline operation (i.e., dragged anchor or dropped object
over/on the Trunkline) there may be a need for Trunkline repairs. Repairs may involve the removal
of a damaged section of the Trunkline and the remaining good section of trunkline being dewatered.
It is usually necessary to carry out dewatering and repairs as soon as possible to minimize damage
(corrosion) to the Trunkline internal lining.

The damaged section of trunkline will be cut from the remainder of the trunkline using equipment
such as a diamond wire saw and moved out of the trunkline route. A new section of the Trunkline
may be installed, or an alternative fix applied to reinstate the Trunklines functionality. Using a
contingency water treatment spread, set-up at the shore crossing location within the Pluto Gas Plant,
the Trunkline will first be flooded with seawater (treated or untreated, depending on recovery
philosophy) for preservation, and then dewatered from shore to offshore using a pig train, potentially
separated by chemically treated fresh water (desalination) slugs. The damaged section of the
trunkline will then be cut into recoverable lengths (nominally 12 m joints) and recovered by an LCV.

Flood, Clean, Gauge and Test (FCGT) may be used to ensure Trunkline integrity, should there be a
need to repair the Trunkline during operations. Flooding and cleaning pigs would be propelled using
filtered and chemically treated seawater using an onshore pumping spread. Flooding water would
be supplied by a temporary water winning line installed to provide sea water to the onshore pumping
spread.

Once flooded, the trunkline would be pressurised using positive displacement pumps from the
onshore shore crossing location. Hydrotesting would then be performed to measure the pressure
within the trunkline over an extended period of time. Following completion of the test, the trunkline
would be depressurised from onshore and left filled with treated seawater. Dewatering of the
trunkline would be performed using pigs propelled by compressed air with a combination of
freshwater slugs to desalinate the trunkline. The displaced hydrotest water will be discharged
offshore through a valve arrangement at the end of the Trunkline. Drying and inerting would then be
performed if required. Discharge offshore may occur anywhere along the Trunkline route, depending
on the incident location and repair needs.
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Activities at the discharge location will be performed with the LCV and may include, but not be limited
to, intervention on the PLET (attachment of a pig receiver), which could release small volumes of
monoethylene glycol (MEG) used to inert the cavity between the PLET valve and diverless
connector, and placement of work baskets on the seabed for storage of ROV tools.

3.13.2 Wet Storing Equipment

Equipment, materials or tools may need to be temporarily wet stored on the seabed in the
Operational Area during hook-up or Operations. This could include, but not be limited to, work
baskets for ROV tools, pig launcher/receiver prior/after connection, damaged risers or flowlines etc.
Removal of wet stored items will be planned for and undertaken when the property is neither used,
nor to be used throughout operations authorised by the title.
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4 DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 Overview

In accordance with Regulations 21(2) and 21(3) of the Environment Regulations, this section
describes the existing environment that may be affected by the activity (planned and unplanned, as
described in Section 6), including details of the particular relevant values and sensitivities of the
environment, which were used for the risk assessment. Specific references to supporting information
in Appendix L: Woodside Master Existing Environment have been made throughout this section.

The Environment that May Be Affected (EMBA) is the largest spatial extent where unplanned events
could have an environmental consequence on the surrounding environment. For this EP, the EMBA
is the potential spatial extent of surface and in-water hydrocarbons at concentrations above
ecological impact thresholds, in the event of the worst-case credible spill. The ecological impact
thresholds used to delineate the EMBA are defined in Section 6.8.1.2. The EMBA also includes
areas that are predicted to experience shoreline contact with hydrocarbons above threshold
concentrations. The worst-case credible spill scenarios for this EP are highly unlikely loss of marine
diesel during a vessel collision

e atthe FPU location

¢ from a vessel conducting activities along the trunkline in the Montebello Australian Marine
Park Multi Use Zone

¢ from a vessel conducting activities along the trunkline at the boundary between State and
Commonwealth waters.

Results from each of these scenarios were overlaid to create a combined EMBA, hereafter referred
to as the EMBA (Figure 4-2).

Woodside recognises that hydrocarbons may be visible beyond the EMBA at lower concentrations
than the ecological impact thresholds defined in Section 6.8.1.2. These visible hydrocarbons are not
expected to cause ecological impacts. However, in recognition of this, an additional socio-cultural
EMBA is defined as the potential spatial extent within which social-cultural impacts may occur from
changes to the visual amenity of the marine environment. Receptors relevant to the socio-cultural
EMBA include Commonwealth and State marine protected areas (MPAs), National and
Commonwealth Heritage Listed places, areas of tourism and recreation, and commercial and
traditional fisheries. For this EP, the socio-cultural EMBA for surface hydrocarbons encompasses an
area fully within the boundaries of the EMBA for ecological impacts. The EMBA and socio-economic
EMBA is shown in Figure 4-2 and described in Table 4-1.

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, with release from three key locations.
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Table 4-1: Hydrocarbon spill thresholds used to define environment that may be affected for surface
and in-water hydrocarbons

Hydrocarbon EMBA; Socio-cultural EMBA; Planning Area for Scientific
Type Monitoring
Surface 10 g/m? 1 g/m? NA
This represents the minimum | This represents a wider area
oil thickness (0.01 mm) at where a visible sheen may be
which ecological impacts present on the surface and,
(e.g. to birds and marine therefore, the concentration at
mammals) are expected to which socio-cultural impacts to
occur. the visual amenity of the
marine environment may
occur. However, it is below
concentrations at which
ecological impacts are
expected to occur.

Dissolved 50 ppb 10 ppb

This represents potential toxic effects, particularly sublethal This low exposure value
effects to highly sensitive species (NOPSEMA guidance note: establishes the planning area for
A652993, April 2019). As dissolved hydrocarbons are within scientific monitoring (based on

the water column and not visible, impacts to socio-cultural potential for exceedance of
receptors can be associated with ecological impacts. water quality triggers)
Therefore, dissolved hydrocarbons at this threshold also (NOPSEMA guidance note:

represent the level at which socio-cultural impacts may occur. A652993, April 2019). This area
. is described further in Appendix
Entrained 100 ppb H: Oil Spill Preparedness and
This represents potential toxic effects, particularly sublethal Response Mitigation

effects to highly sensitive species (NOPSEMA guidance note: Assessment: Figure 5-1.
A652993, April 2019). As entrained hydrocarbons are within
the water column and not visible, impacts to socio-cultural
receptors can be associated with ecological impacts.

In the event of a spill, DNP will
be notified of AMPs which may
be contacted by hydrocarbons at

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

1 Further details, including the source of the thresholds used to define the EMBA in this table, are provided in Section 6.8.1.2.
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Figure 4-1 Worst-case credible spill scenario modelling
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Figure 4-2: Environment that may be affected by the Petroleum Activities Program
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4.2 Regional Context

The PAA occurs in Commonwealth waters off the north-west coast of Western Australia (WA),
located in the North-west Marine Bioregion (NWMR) (IMCRA 4.0). Within the NWMR, the Offshore
Operational Area lies within the Northern Carnarvon Basin on the Exmouth Plateau, about 375 km
offshore from the Burrup Peninsula. The Trunkline Operational Area is situated in water depths from
~31 m (export trunkline route at State waters boundary) to 1400 m (KP 275 of the trunkline route).
The Offshore Operational Area overlaps with the Northwest Province whilst the Trunkline
Operational Area overlaps the Northwest Shelf Province and the Northwest Province. The EMBA
partially overlaps with the Central Western Transition, Central Western Shelf Transition, Northwest
Shelf Province, Northwest Province and Northwest Transition. Appendix L. Woodside Master
Existing Environment summarises the characteristics for the relevant marine bioregions.

T T T
116°0'E 117°0'E

Location Map Legend

Offshore Operational Area
I:l Trunkline Operational Area
IMCRA Provincial bioregions
7\ Central Western Shelf Transition
I Northwest Province
- Northwest Shelf Province
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eKarratha

Kilometres :
CRS: GCS GDA 1994 Woodside
DMSH#G6124K7H7403-220634330-1013 03 [haiaatieAd
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Figure 4-3: Location of the Petroleum Activities Area and relevant marine bioregions
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4.3 Matters of National Environmental Significance (Environment Protection and
Biodiversity Conservation Act)

Table 4-2 and Table 4-3 summarise the matters of national environmental significance (MNES)
overlapping the PAA and EMBA, respectively, according to results of Appendix C: Environment
Protection and Biodiversity Conservation Act Protected Matters Search. 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.

Table 4-2: Summary of matters of national environmental significance identified by the Environment
Protection and Biodiversity Conservation Act Protected Matters Search Tool as potentially occurring
within the Petroleum Activities Area

MNES Number Relevant Section
World Heritage Properties 0 Section 4.9
National Heritage Places 0 Section 4.9
Wetlands of International Importance (Ramsar) 0 Section 4.9
Commonwealth Marine Area 1 Section 4.8
Listed Threatened Ecological Communities 0 Section 4.6
Listed Threatened Species 24 Section 4.6
Listed Migratory Species 42 Section 4.6

Table 4-3: Summary of matters of national environmental significance identified by the Environment
Protection and Biodiversity Conservation Act Protected Matters Search Tool as potentially occurring
within the environment that may be affected

MNES Number Relevant Section
World Heritage Properties 1 Section 4.9
National Heritage Places 2 Section 4.9
Wetlands of International Importance (Ramsar) 0 Section 4.9
Commonwealth Marine Area 3 Section 4.8
Listed Threatened Ecological Communities 0 Section 4.6
Listed Threatened Species 52 Section 4.6
Listed Migratory Species 61 Section 4.6

4.4 Physical Environment

4.4.1 Offshore Operational Area

Water depths of the Offshore Operational Area range from 900 m to 1000 m. The shallowest waters
are approximately in the centre of the Offshore Operational Area, with a gradual increase in depth
to the north/north-west and also to the south/south-east (Figure 4-4). To the centre and west of the
PAA, craters (up to 400 m across and 10 m deep) and similar pockmarks (metres to tens of metres
across) have been identified through geophysical surveys (Fugro, 2010). The seafloor exhibits
gradients less than 1° but extends to about 15° on the edge of craters (Fugro, 2010). These crater
and pockmark formations may be associated with hydrocarbon seeps and associated authigenic
carbonate formations (Fugro, 2010).

Marine sediment quality surveys within the Scarborough titles were undertaken during the 2012/2013
wet and dry seasons (ERM, 2013). The ERM marine investigation included sampling at a number of
sampling sites, to:
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provide a broad characterisation of the habitats within WA-61-L
achieve spatial coverage across WA-61-L

provide a representative selection of the various topographic features and corresponding
benthic habitats (i.e. crater/pockmark versus non-crater areas).

Key results included:

All the sediment samples collected were predominantly (297% w/w) composed of clay and
silt; and only small amounts (1-3% w/w) of sand and shell were detected.

Generally, low concentrations of metals and nutrients were detected. Except for nickel, metal
concentrations were below the sediment default guideline values (DGVs) (Simpson, 2013)
for analytes with defined DGVs (arsenic, cadmium, chromium, copper, mercury, nickel, lead
and zinc). Nickel concentrations were below the high guideline value (GV).

No hydrocarbons were detected.

Although crater and pockmark formations have been identified in the EMBA, which have been
associated with hydrocarbon seeps and authigenic carbonate formations (Fugro, 2010), the
absence of hydrocarbons in sediment samples indicates the lack of recent hydrocarbon seep
activity in the locations sampled (ERM, 2013).

Water quality in the Offshore Operational Area is typical of a tropical offshore environment.
Much of the surface water in this area is nutrient poor, transported from the Indonesian
Throughflow (ITF) and has low primary productivity.

The marine water quality of the offshore environment of the Exmouth Plateau was measured
by collecting triplicate water samples at three stations per 15 sampling sites (across two
seasons) (ERM, 2013). Water profiling and water quality sampling was undertaken in the
2012/2013 wet and dry seasons.

The deeper waters had significantly lower dissolved oxygen concentrations (about 23%)
compared to the oxygen-saturated (=100%) surface waters.

Generally low concentrations of metals, nutrients and chlorophyll-a were detected. Except for
cobalt, copper and zinc, mean metal concentrations throughout WA-61-L during both the wet
and dry season studies were below the ANZECC guidelines trigger value for 95% species
protection (ANZECC and ARMCANZ 2000).

Total suspended solid mean concentrations were higher during the wet season (22,450 ug/L)
than the dry season study (4000 pg/L) and showed variability across sites and throughout
the water column.

Results from the studies indicated the water quality within the WA-61-L title is generally typical of the
NWMR'’s tropical deep-water environment (ERM, 2013).
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Figure 4-4: Bathymetry of the Offshore Operational Area

4.4.2 Trunkline Operational Area

The Trunkline Operational Area extends from the State-Commonwealth waters boundary on the
inner continental shelf, onto the continental slope where it traverses the continental slope westwards
to the Exmouth Plateau (Figure 4-5). The eastern half of the Trunkline Operational Area is adjacent
to the existing Pluto trunkline. The water depth ranges from ~31 m (export trunkline route at State
waters boundary) to 1400 m (KP 275 of the export trunkline route).

Table 4-4 provides a summary description of the seabed along the export trunkline route, including
seabed features and along the export trunkline route from the State waters boundary (KP 32) to the
intersection of the export trunkline route with the north-western limit of the Montebello Marine Park
(approximately KP 191). Beyond KP 191 the seabed is located on the Exmouth Plateau, which is
characterised by a thick Triassic sequence overlain by a Jurassic, Cretaceous and Cainozoic
sediment sequence; and fine-grained carbonate ooze (Fugro, 2010). Sediment samples collected at
the end of the export trunkline route were predominantly composed of clay and silt; and only small
amounts (1-3% w/w) of sand and shell (ERM, 2013).

Appendix L: Woodside Master Existing Environment provides a summary of the physical
characteristics of the environment within the EMBA in Section 2.
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Table 4-4: Summary of seabed features, sediments, epifauna and infauna along the trunkline route

Section Seabed features and sediments Epifauna and infauna
of
Trunkline
KP 32 — e The seabed is predominantly flat, smooth Sparse ascidians, sponges, invertebrate
KP 43.1 and featureless communities, burrowing organisms and
e Sediments comprise carbonate sands with octocoralf \ger(_e”(])_bst()erv?ﬁ frqm the qdrOp d
some finer components. camera study. This benthos is considere
representative of the area and is similar to
KP 43.1 - o Seabed expected to comprise carbonate that observed in other regional studies
KP 52.5 sand and shell gravel (Keesing, 2019; Advisian, 2019a).
e The seabed is predominantly flat and
featureless between KP 43.1 and KP 52.5
e  Minor accumulations of coarser sediments
between KP 43.9 and KP 44.9 and KP 47.1
to KP 50
e KP 50 to KP 52 there are a number of
isolated depressions visible on the seafloor.
KP 525 - e Seabed sediments are expected to comprise | The predominantly featureless seabed is
KP 108.4 carbonate sands with shell gravel not expected to support abundant or
: diverse benthic communities and is
e Depressions appear throughout the route ; ;
corridor it seems that the clusters of considered typical of the North West Shelf.
depressions mostly occur when the The presence of oil and gas infrastructure
calcarenite is outcropping at seafloor. These | may artificially increase habitat complexity
depressions run perpendicular to the in areas of featureless seabed, resulting in
proposed export trunkline route higher species richness and abundance of
e  Geotechnical sampling within this section R]S%?a‘;?ﬁﬁgsr:ngofnp'E‘égigi?;gﬁ? with
recovered carbonate sands with some silt L P | .
content natural habitats (McLean et al., 2020;
’ McLean et al., 2018; McLean et al., 2017;
Bond et al., 2018).
KP 108.4 - e Seabed sediments are expected to comprise | The results of previous benthic studies in
KP117.6 carbonate sands with shell gravel which was | the Montebello Marine Park are largely in
(Montebello confirmed by geotechnical sampling alignment with the geophysical data (i.e.
Marine e Localised increases in reflectivity tend to be typl'callybIO\(/jvf relief SE{Tﬁy seafl_oor I(Wltt?bl
Park MUZ) associated with the presence of numerous | Yarious bedforms) tWI't occasm_nahru y d
depressions and exposure of the underlying | @r€as Increasing at Sites more insf _ore) an
: : dominant benthic organisms identified
calcarenite unit . L . L
o (which varied in diversity and density within
Shallow sails isopach occur along the and between survey areas, but typically
cor_rldor and tends to show a cover of sand included a wide variety of sponges and soft
which suggests that these areas are more corals including whips and gorgonians,
likely to represent accumulations of coarse hydroids, seapens and crinoids) (Advisian,
material or disturbed seabed rather than 2019a).
outcrop. The harder areas of calcarenite have the
KP 164.1 - e Seabed sediments are expected to comprise | potential to support more abundant and
KP 173.6 carbonate sands with shell gravel diverse benthic communities, however the
(Montebello ¢ The underlying calcarenite is expected to patCh'n?SS of the exposure of the
: e o . underlying hard substrate is expected to
Marine outcrop at seabed within the majority of this . X L
. limit the potential to support significant
Park MUZ) area, however, apart from appearing ) .
. - epifaunal habitats.
marginally less smooth and sometimes
slightly mottled, the seafloor otherwise
appears very uniform without any noticeable
increase in reflectivity.
KP 173.6 — e  Seabed appears moderately reflective and
KP 191.6 predominantly featureless. Isolated features
(Montebello and clusters are noted. These depressions
Marine often show associated small mounds
Park MUZ)
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e Between KP 173.4 and KP 178.1 the
seafloor appears more irregular and slightly
mottled. Lineations in the calcarenite are
oriented approximately north-east to south-
west, and this area is thought to represent
the outer reef which is characterised by
linear ridges and relict sandwaves

¢ Relict sandwaves are present between KP
184.7 to KP 190.6. The sandwaves exhibit
an approximate north-south orientation,
have wavelengths of between 150 m to 300
m, and measure up to 10 m in height.
Surficial seabed sediments are expected to
comprise carbonate sands with shell gravel.
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Figure 4-5: Bathymetry of the Export Trunkline Operational Area
4.5 Habitats and Biological Communities

4.5.1 Offshore Operational Area

The seafloor in the Offshore Operational Area is characterised by sparse marine life dominated by
motile organisms (ERM, 2013). This soft bottom habitat also supports patchy distributions of mobile
epibenthos, such as sea cucumbers, ophiuroids, echinoderms, polychaetes and sea-pens (DEWHA,
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2008a). Bivalve shell debris and bacterial mats (both with low percent cover) were the only identified
features that may be indicative of historic hydrocarbon seep activity. A benthic infauna analysis
reported by ERM in 2013 provided no evidence of the presence of unique hydrocarbon seep
chemosynthetic benthic communities, which are typically characterised by species from the family
Dorvilleidae (ERM, 2013; Thornhill et al., 2012).

Seabed habitat is characterised by sparse marine life dominated by mobile benthic biota (ERM,
2013). The benthic biota are predominantly deposit feeders such as epifauna (living on the seabed):
shrimp (crustaceans) and sea cucumbers (echinoderms), and infauna (living within the surface
sediments) small, burrowing worms (polychaetes) and crustaceans (ERM, 2013). Bioturbation traces
(seabed surface sediment animals trails, mounds and burrows) are characteristic of such deepwater
benthic habitats and were recorded during baseline survey work (ERM, 2013) and are thought to be
common within the PAA and EMBA. The seabed bioturbation indicates the presence of benthic biota
(epifauna and infauna) including echinoderms, crustaceans and echiurans (spoon worms) and
annelids (polychaetes) (ERM, 2013).

Sampling within the Offshore Operational Area returned low phytoplankton densities (ERM, 2013).
Seasonal variation was observed in the samples with total recorded taxa, species richness and
species diversity (Shannon-Weiner) being significantly greater in the dry season than in the wet
season (ERM, 2013). Dinoflagellates were the most abundant group within wet season study, and
diatoms were generally the most abundant group in dry season study (ERM, 2013).

Similarly, greater species abundance and diversity was recorded in zooplankton samples during the
dry season compared to the wet season (ERM, 2013). Copepods were the most dominant taxonomic
group during both studies in terms of abundance and concentrations, with other zooplankton
including ostracods, molluscs (pteropods), euphausiids (krill) and larvaceans also being identified in
relatively abundant amounts (ERM, 2013).

Concentrations of fish larvae were similar in both wet and dry season samples. For both seasons
ichthyoplankton communities largely comprised the larvae of meso-pelagic fishes (Myctophidae
[lantern fishes] and Gonostomatidae [bristlemouths]) (ERM, 2013).

It is noted that these survey findings do not reflect the productivity trends reported in scientific
literature for the region (DEWHA, 2008a; Brewer et al.,, 2007), whereby productivity is typically
greater during the wet season when the weakening of surface currents allows for increased
upwelling. However, the findings do indicate that productivity remains low across the seasons and
that while seasonal variations in plankton species composition potentially occurs, overall variations
in abundance are likely to be minor (ERM, 2013).

4.5.2 Trunkline Operational Area

Primary productivity in the region is typically low, driven by offshore influences, with periodic
upwelling and cyclonic events driving coastal productivity (Brewer et al., 2007). Localised upwelling
generally occurs as a result of the changing strength of the ITF, internal tides, cyclones, and their
interaction with the complex seafloor topography.

The planktonic communities that drive primary productivity in the region are comprised of
phytoplankton and zooplankton (protozoa, copepods, ichthyoplankton etc.). Phytoplankton
abundance increases as a result of an increase in nutrient availability, in turn supporting an increase
in zooplankton. Mass coral spawning events in the NWMR during March and April contribute to
peaks in zooplankton abundance.

The planktonic communities of the Trunkline Operational Area are likely to be representative of the
wider region. Offshore planktonic communities feature smaller taxa, whereas inshore communities
are dominated by larger taxa such as diatoms. The greatest productivity is likely to be around the
200 m isobath, associated with the shelf break. Further information regarding the planktonic
communities of the PAA and the NWMR are detailed in Sections 4.2 and 4.3 of Appendix L:
Woodside Master Existing Environment and in the Scarborough OPP.
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The NWMR is characterised by diverse nearshore primary producer habitats such as seagrass
meadows, coral reefs and mangrove forests, to offshore soft sediment seabed habitats and
submerged and emergent reef systems. Benthic communities range from infauna and low density
sessile filter feeders of soft sediments and deeper waters, mobile macrobenthos and diverse hard
coral communities in shallower habitats.

The EMBA is likely representative of the wider region, featuring sparse mobile epifauna (i.e.,
arthropods and echinoderms) and sessile filter feeders (sponges, soft corals etc.). Hard coral
assemblages are generally found in shallower waters (< 50 m) on the seaward slopes of outer islands
of the Dampier Archipelago, as well as fringing reefs around the Montebello Islands, Barrow Island,
Muiron Islands and Ningaloo Reef. Regionally significant Rankin Bank and Glomar Shoal (~114 km
north-west and ~84 km north of the Trunkline Operational Area, respectively), are present within the
EMBA, hosting diverse benthic assemblages across complex seafloor features. Seagrass meadows
and benthic macroalgae reefs are located in shallow waters surrounding the Dampier Archipelago,
Muiron and Barrow islands in sheltered areas and subtidal habitats. This is detailed in Table 4-1 of
Appendix L: Woodside Master Existing Environment.

The Trunkline Operational Area is likely to feature sparse ascidians, sponges, invertebrates, infauna
and burrowing organisms and octocorals, representative of the area as detailed in Table 4-3 of
Appendix L: Woodside Master Existing Environment. No primary producer communities (hard corals,
seagrass, macroalgae) are expected to occur due to the lack of light.

Key habitats and ecological communities within the EMBA are identified in Table 4-5 and described
in Section 4 of Appendix L: Woodside Master Existing Environment.

Table 4-5: Habitats and communities within the environment that may be affected

Habitat/community Key locations within the EMBA

Marine primary producers

Coral Key locations for coral/habitat communities within the EMBA are at Rankin
Bank, approximately 226 km east of the Offshore Operational Area (33 km
north of the Trunkline Operational Area). The EMBA overlaps the
Commonwealth waters adjacent to Ningaloo Reef KEF, known for its
extensive coral reef communities, soft corals and gorgonians. Refer to
Section 4 of Appendix L: Woodside Master Existing Environment for a
description of coral communities in the NWMR.

Seagrass beds and macroalgae Ningaloo Marine Park and soft-bottom substrates along the Pilbara coast
support seagrass communities. Protected waters around the Dampier
Archipelago, Thevenard Island, Barrow and Montebello Islands also contain
seagrass communities.

Mangroves Regionally significant mangrove communities can be found in the Montebello
Islands and Enderby Island Complex (within the Dampier Archipelago).

Sandy beaches Occur on shorelines of island groups throughout the EMBA (e.g., Barrow
Island).

Salt marshes Occur on some island groups throughout the EMBA.

Other communities and habitats

Plankton Plankton within the EMBA is expected to reflect the conditions of the NWMR.
Primary productivity of the NWMR appears to be largely driven by offshore
influences, with periodic upwelling events and cyclonic influences driving
coastal productivity with nutrient recycling and advection.

Refer to Section 4.3 of Appendix L: Woodside Master Existing Environment
for a description of planktonic communities in the NWMR.

Pelagic and demersal fish populations | In the EMBA, fish diversity and abundance is typically correlated with habitat
distribution, with complex habitats, such as coral and rocky reefs, hosting
more diverse and abundant assemblages. Notable habitats hosting diverse
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Habitat/community Key locations within the EMBA

fish assemblages include the Continental slope demersal fish communities
KEF.

Refer to Section 5 of Appendix L: Woodside Master Existing Environment for
a description of pelagic and demersal fish populations in the NWMR.

Epifauna and infauna The EMBA contains deep water habitats dominated by soft, fine grain
sediments and sparse benthic biota. The benthic communities are
characterised by benthic filter feeders and other epifauna, and infaunal
bioturbators.

Refer to Section 4.4 of Appendix L: Woodside Master Existing Environment
for a description of epifauna and infauna in the NWMR.

4.6 Protected Species

A total of 67 EPBC Act listed species considered to be MNES were identified as potentially occurring
within the EMBA, of which a subset of 49 species were identified as potentially occurring within the
PAA. The full list of marine species identified from the PMST reports is provided in Appendix C:
Environment Protection and Biodiversity Conservation Act Protected Matters Search, including
several MNES that are not considered to be credibly impacted (e.qg., terrestrial species within the
EMBA). One conservation dependent species have also been identified with a potential to occur
within the PAA and EMBA.

Species identified as potentially occurring within the PAA and EMBA, Biologically Important Areas
(BIAs) and Habitat Critical to their Survival (Habitat Critical) that overlap the PAA and EMBA are
listed in Table 4-6 to Table 4-14. A description of these species is included in Sections 5 to 8 of
Appendix L: Woodside Master Existing Environment. Figure 4-6 to Figure 4-12 show the spatial
overlap of relevant BIAs and Habitat Critical areas within the PAA.
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4.6.1 Fish, Sharks and Rays

Table 4-6: Threatened and Migratory fish, shark and ray species predicted to occur within the Petroleum Activities Area and environment that may be

affected

Species name

Common name

Threatened status

Migratory status

Potential for interaction

habitat known to occur
within area

PAA EMBA

Carcharodon carcharias White shark Vulnerable Migratory Species or species Species or species
habitat known to occur | habitat known to occur
within area within area

Carcharhinus longimanus Oceanic whitetip shark N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
within area within area

Sphyrna lewini Scalloped hammerhead shark | Conservation Dependent N/A Species or species Species or species
habitat known to occur | habitat known to occur
within area within area

Isurus oxyrinchus Shortfin mako N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
within area within area

Isurus paucus Longfin mako shark N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
within area within area

Mobula birostris Giant manta ray N/A Migratory Species or species Species or species
habitat known to occur | habitat known to occur
within area within area

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

Pristis pristis Freshwater sawfish Vulnerable Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
within area within area

Pristis zijsron Green sawfish Vulnerable Migratory Species or species Species or species

habitat known to occur
within area
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Species name Common name Threatened status Migratory status Potential for interaction
PAA EMBA

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

Carcharias taurus (west coast | Grey nurse shark Vulnerable N/A Species or species Species or species

population) habitat known to occur | habitat likely to occur
within area within area

Anoxypristis cuspidata Narrow sawfish N/A Migratory Species or species Species or species
habitat may occur habitat likely occur
within area within area

Mobula alfredi Reef manta ray N/A Migratory Species or species Species or species
habitat known to occur | habitat known to occur
within area within area

Table 4-7: Fish, shark and ray biologically important areas within the environment that may be affected

Species BIA type Approximate distance (km) and
direction from PAA
Whale shark Foraging (Northward from Ningaloo along 200 m isobath) Overlaps the PAA (Trunkline Operational
Area)
Foraging - high density prey (Ningaloo Marine Park and adjacent Commonwealth waters) 194 km south of Offshore Operational
Area
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Figure 4-6: Whale shark biologically important areas overlapping the Petroleum Activities Area and satellite tracks (Meekan and Radford, 2010)
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4.6.2 Marine Reptiles

Table 4-8: Threatened and Migratory marine reptile species predicted to occur within the Petroleum Activities Area and environment that may be affected

Species name Common name Threatened status Migratory status Potential for interaction
PAA EMBA

Caretta caretta Loggerhead turtle Endangered Migratory Congregation or Breeding known to
aggregation known to | occur within area
occur within area

Dermochelys coriacea Leatherback turtle Endangered Migratory Species or species Species or species
habitat known to occur | habitat known to occur
within area within area

Chelonia mydas Green turtle Vulnerable Migratory Congregation or Breeding known to
aggregation known to | occur within area
occur within area

Eretmochelys imbricata Hawksbill turtle Vulnerable Migratory Congregation or Breeding known to
aggregation known to | occur within area
occur within area

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

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

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

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

Controlled Ref No: SAO0O06AF0000022

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

Revision: 3

Woodside ID: 1401801827

Page 114 of 752




Scarborough Offshore Facility and Trunkline (Operations) EP

Table 4-9: Marine turtle biologically important areas within the environment that may be affected

Species

BIA type

Approximate distance (km) and direction from PAA

Loggerhead turtle

Internesting buffer (Ningaloo coast and Jurabi coast)

173 km south-east of Offshore Operational Area

Internesting buffer (Cohen Island)

Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Rosemary Island)

Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Lowenthal Island)

39 km south of Trunkline Operational Area

Internesting buffer (Muiron Island)

163 km south of Trunkline Operational Area

Internesting buffer (Montebello Islands)

18 km south of Trunkline Operational Area

Nesting (Cohen Island)

10 km east of Trunkline Operational Area (State Waters end)

Nesting (Muiron Island)

183 km south of Trunkline Operational Area

Nesting (Montebello Islands)

38 km south of Trunkline Operational Area

Nesting (Lowenthal Island)

59 km south of Trunkline Operational Area

Nesting (Rosemary Island)

13 km south of Trunkline Operational Area (State Waters end)

Hawksbill turtle

Internesting buffer (Ningaloo coast and Jurabi coast)

173 km south of Trunkline Operational Area (FPU end)

Internesting buffer (Montebello Is, Trimoulle and NW islands)

27 km south of Trunkline Operational Area

Internesting buffer (Ah chong and South East Is)

15 km south of Trunkline Operational Area

Internesting buffer (Barrow Island)

44 km south of Trunkline Operational Area

Internesting buffer (Lowendal Island Group)

8 km south of Trunkline Operational Area

Internesting buffer (Montebello Is, Trimoulle and NW islands)

35 km south of Trunkline Operational Area

Internesting buffer (Delambre Island)

18 km east of Trunkline Operational Area (State Waters end)

Internesting buffer (Dampier Archipelago; islands to the west of the Burrup
Peninsula)

Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Delambre Island and other Dampier Archipelago Islands)

Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Rosemary Island)

Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Thevenard Island)

132 km south of Trunkline Operational Area

Internesting buffer (Varanus Island)

40 km south of Trunkline Operational Area

Revision: 3

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: SAO0O06AF0000022

Woodside ID: 1401801827 Page 115 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

Species BIA type Approximate distance (km) and direction from PAA
Foraging, migration corridor, interesting, mating, nesting (Dampier Archipelago; 11 km south-east of Trunkline Operational Area (State Waters end)
islands to the west of the Burrup Peninsula)

Mating (Barrow Island) 64 km south of Trunkline Operational Area
Nesting (Delambre Island and other Dampier Archipelago Islands) 9 km south-east of Trunkline Operational Area (State Waters end)
Nesting (Varanus Island) 60 km south of Trunkline Operational Area
Foraging (Delambre Island) 38 km east of Trunkline Operational Area (State Waters end)
Nesting (Rosemary Island) 13 km south of Trunkline Operational Area (State Waters end)
Foraging (String of islands between Cape Preston and Onslow, inshore of 68 km south of Trunkline Operational Area
Barrow Is)
Foraging (Barrow Island; shallow water coral reef and artificial reef (pipeline) 64 km south of Trunkline Operational Area
habitat)
Foraging, nesting, interesting, mating (Lowendal Island Group) 55 km south of Trunkline Operational Area
Foraging, mating, nesting (Montebello Is - Hermite Is, NW Is, Trimouille Is) 28 km south of Trunkline Operational Area
Nesting (Montebello Is, Trimoulle and NW islands) 47 km south of Trunkline Operational Area
Nesting (Ah chong and South East Is) 35 km south of Trunkline Operational Area
Nesting (Barrow Island) 64 km south of Trunkline Operational Area
Flatback turtle Internesting buffer (Montebello Island — Hermite Island, NW Island, Trimouille Overlaps the PAA (Trunkline Operational Area)

Island)

Internesting buffer (Thevenard Island — South coast)

56 km south-east

Foraging, internesting, mating, aggregation (Coral reef habitat west of the
Montebello group. Extends the entire length of Montebellos)

39 km south of Trunkline Operational Area

Nesting (Delambre Is)

39 km east of Trunkline Operational Area (State Waters end)

Internesting buffer (Port Hedland, Pretty Pool)

134 km east of Trunkline Operational Area (State Waters end)

Internesting buffer (Dixon Island)

Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Intercourse Island)

Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Cape Thouin/Mundabullangana/Cowrie Beach)

57 km east of Trunkline Operational Area (State Waters end)
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Species BIA type Approximate distance (km) and direction from PAA
Internesting buffer (North Turtle Island) 162 km east of Trunkline Operational Area (State Waters end)
Internesting, foraging, migration corridor, mating, nesting (Dampier Archipelago; | 10 km south-east of Trunkline Operational Area (State Waters end)
islands to the west of the Burrup Peninsula)

Internesting buffer (Dampier Archipelago; islands to the west of the Burrup Overlaps the PAA (Trunkline Operational Area)

Peninsula)

Internesting buffer (Legendre Island, Huay Is) Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Delambre Is) Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (West of Cape Lambert) Overlaps the PAA (Trunkline Operational Area)

Internesting buffer (Port Hedland, Cemetery Beach) 130 km east of Trunkline Operational Area (State Waters end)

Internesting buffer (Port Hedland, Paradise Beach) 141 km east of Trunkline Operational Area (State Waters end)

Nesting (Thevernard Island - South coast) 137 km south of Trunkline Operational Area

Foraging (Montebello Is - Hermite Is, NW Is, Trimouille Is) 28 km south of Trunkline Operational Area

Foraging (String of islands between Cape Preston and Onslow, inshore of 68 km south of Trunkline Operational Area

Barrow Is)

Mating and nesting (Montebello Is - Hermite Is, NW Is, Trimouille Is) 28 km south of Trunkline Operational Area

Nesting, foraging, mating (Barrow Island) 63 km south of Trunkline Operational Area

Foraging, nesting (Legendre Is, Huay Is) 21 km east of Trunkline Operational Area (State Waters end)

Foraging (Delambre Is) 38 km east of Trunkline Operational Area (State Waters end)
Green turtle Internesting buffer (Dampier Archipelago (islands to the west of the Burrup Overlaps the PAA (Trunkline Operational Area)

Peninsula))

Internesting buffer (Legendre Island, Huay Island) 1 km east of Trunkline Operational Area (State Waters end)

Internesting buffer (Montebello Is - Hermite Is, NW Is, Trimouille Is) 8 km south of Trunkline Operational Area

Internesting buffer (Montebello Islands) 5 km south of Trunkline Operational Area

Internesting buffer (Delambre Is) 18 km east of Trunkline Operational Area (State Waters end)

Internesting buffer (North West Cape) 174 km south of Trunkline Operational Area

Internesting buffer (North and South Muiron Is) 161 km south of Trunkline Operational Area
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Species

BIA type

Approximate distance (km) and direction from PAA

Internesting buffer (Middle Is. West Coast Barrow Island West Coast and North
Coast)

43 km south of Trunkline Operational Area

Mating, basking (Middle Is. West Coast Barrow Island West Coast and North
Coast)

63 km south of Trunkline Operational Area

Mating, nesting, internesting (Montebello Islands)

25 km south of Trunkline Operational Area

Foraging (String of islands between Cape Preston and Onslow, inshore of
Barrow Is)

68 km south of Trunkline Operational Area

Foraging (inshore tidal and shallow subtidal areas around Barrow Island)

64 km south of Trunkline Operational Area

Foraging, mating, nesting (Montebello Is - Hermite Is, NW Is, Trimouille Is)

28 km south of Trunkline Operational Area

Internesting (Barrow Island)

64 km south of Trunkline Operational Area

Nesting (North and South Muiron Is)

183 km south of Trunkline Operational Area

Internesting, mating, aggregation (Coral reef habitat west of the Montebello
group. Extends the entire length of Montebellos)

39 km south of Trunkline Operational Area

Foraging, migration corridor, interesting, mating, nesting (Dampier Archipelago
(islands to the west of the Burrup Peninsula))

11 km south-east of Trunkline Operational Area (State Waters end)

Foraging, nesting (Legendre Is, Huay Is)

21 km east of Trunkline Operational Area (State Waters end)

Foraging, nesting (Delambre Is)

38 km east of Trunkline Operational Area (State Waters end)

Nesting (Middle Is. West Coast Barrow Island West Coast and North Coast)

63 km south of Trunkline Operational Area

Foraging (Coral reef habitat west of the Montebello group. Extends the entire
length of Montebellos)

39 km south of Trunkline Operational Area

Foraging (Montebello Islands)

25 km south of Trunkline Operational Area
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Figure 4-7: Marine turtle biologically important areas overlapping the Petroleum Activities Area

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

Controlled Ref No: SAOO06AF0000022 Revision: 3 Woodside ID: 1401801827 Page 119 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

Table 4-10: Marine turtle ‘habitat critical’ within the environment that may be affected

Area

Species Genetic Stock Nesting locations Approximate Internesting Nesting Hatching
distance of area buffer period period
from PAA
Flatback turtle Pilbara Barrow Island, Montebello Islands, coastal | Overlaps the PAA 60 km Oct — Mar Feb- Mar
islands from Cape Preston to Locker (Trunkline (peak: Nov-Jan)
Island Operational Area)
Dampier Archipelago, including Delambre | Overlaps the PAA 60 km Oct — Mar Feb- Mar
Island and Huay Island. (Trunkline (peak: Nov-Jan)
Operational Area)
Mundabullangana Beach. 75 km east of 60 km Oct — Mar Feb- Mar
Trunkline Operational (peak: Nov-Jan)
Area (State Waters)
Green turtle North West Shelf Dampier Archipelago Overlaps the PAA 20 km Nov—Mar Jan—May (peak:
(Trunkline (peak: Dec-Feb) | Feb—-Mar)
Operational Area)
Barrow Island, Montebello Islands, 12 km south of 20 km Nov—-Mar Jan—May (peak:
Serrurier Island and Thevenard Island. Trunkline Operational (peak: Dec-Feb) | Feb-Mar)
Area
Exmouth Gulf and Ningaloo coast. 177 km south of 20 km Nov—Mar Jan—May (peak:
Trunkline Operational (peak: Dec-Feb) Feb—Mar)
Area (FPU end)
Hawksbill turtle Western Australia Dampier Archipelago, including Delambre Overlaps the PAA 20 km All year (peak: All year (peak:
Island and Rosemary Island. (Trunkline Oct — Feb) Dec — Feb)
Operational Area)
Cape Preston to mouth of Exmouth Gulf 12 km south of 20 km All year (peak: All year (peak:
including Montebello Islands and Trunkline Operational Oct — Feb) Dec — Feb)
Lowendal Islands. Area
Loggerhead Turtle North West Shelf Exmouth Gulf and Ningaloo coast. 177 km south-east of | 20 km Nov — Mar Dec - April
Offshore Operational (peak: Jan)
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Figure 4-8: Habitat critical to the survival of marine turtles overlapping the Petroleum Activities Area
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4.6.3 Marine Mammals

Table 4-11: Threatened and Migratory marine mammal species predicted to occur within the Petroleum Activities Area and environment that may be
affected

Species name Common name Threatened status Migratory status Potential for interaction
PAA EMBA
Balaenoptera Blue whale Endangered Migratory Migration route known to occur Migration route known to occur
musculus within area within area
Balaenoptera Sei whale Vulnerable Migratory Foraging, feeding or related Foraging, feeding or related
borealis behaviour likely to occur within behaviour likely to occur within
area area
Balaenoptera Fin whale Vulnerable Migratory Foraging, feeding or related Foraging, feeding or related
physalus behaviour likely to occur within behaviour likely to occur within
area area
Megaptera Humpback whale N/A Migratory Breeding known to occur within Breeding known to occur within
novaeangliae area area
Balaenoptera Bryde’s whale N/A Migratory Species or species habitat likely | Species or species habitat
edeni to occur within area likely to occur within area
Physeter Sperm whale N/A Migratory Species or species habitat may | Species or species habitat may
macrocephalus occur within area occur within area
Balaenoptera Antarctic minke whale N/A Migratory Species or species habitat likely | Species or species habitat
bonaerensis to occur within area likely to occur within area
Orcinus orca Killer whale, orca N/A Migratory Species or species habitat may | Species or species habitat may
occur within area occur within area
Eubalaena Southern right whale Endangered Migratory N/A Species or species habitat
australis likely to occur within area
Orcaella heinsohni | Australian Snubfin Dolphin | N/A Migratory Species or species habitat may | Species or species habitat may
occur within area occur within area
Sousa sahulensis | Australian humpback N/A Migratory Species or species habitat may | Species or species habitat
dolphin occur within area known to occur within area
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Species name Common name Threatened status Migratory status Potential for interaction
PAA EMBA
Tursiops aduncus | Spotted bottlenose dolphin | N/A Migratory Species or species habitat Species or species habitat
(Arafura/Timor Sea known to occur within area known to occur within area
populations)
Dugong dugon Dugong N/A Migratory Species or species habitat Breeding known to occur within
known to occur within area area

*  Note: Dolphins of unconfirmed species (potentially Risso’s or spinner dolphins) also present in the area (McCauley, 2011b)

Table 4-12: Marine mammal biologically important areas within the environment that may be affected

Species

BIA type

Approximate distance (km) and direction
from PAA

Pygmy blue whales

Migration (Augusta to Derby)

Overlaps the PAA (Trunkline Operational Area)

Distribution

Overlaps the PAA (Offshore Operational Area
and Trunkline Operational Area)

Humpback whale

Migration (north and south) (Kimberley region to south of Shark Bay)

Overlaps the PAA (Trunkline Operational Area)

Southern Right Whale

Reproduction BIA and Habitat Critical to the Survival (Exmouth Gulf and Ningaloo)

192 km south of Trunkline Operational Area

Dugong

Breeding, nursing, calving, foraging [high density seagrass beds] (Exmouth Gulf)

192 km south of Trunkline Operational Area
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Figure 4-9: Humpback whale biologically important areas overlapping the Petroleum Activities Area and satellite tracks of tagged whales (Double et al.,
2010, 2012)
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Figure 4-10: Pygmy blue whale biologically important areas and distribution range (as per the National Conservation Values Atlas and Blue Whale
Conservation Management Plan, respectively) with reference to the Petroleum Activities Area and the 20 tracks of satellite tagged pygmy blue whales
recorded in the NWMR, of the 22 tracks presented in Thums et al. (2022)
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4.6.3.1 Pygmy Blue Whales

The blue whale (Balaenoptera musculus) is currently listed as Endangered, Migratory and Cetacean
under the EPBC Act and Endangered under the WA Biodiversity Conservation Act 2016 (BC Act,
September 2018).

The important biological habitats for critical life stages of the pygmy blue whale life cycle are
presented in the Blue Whale Conservation Management Plan (CMP) (CoA, 2015a) and the National
Conservation Values Atlas (NCVA). The foraging areas correspond to blue whale biologically
important areas (BIAs) based on foraging of varying density and likelihood. the NCVA also includes
an area of offshore waters in Western Australia that represents the migratory corridor or Migratory
BIA for pygmy blue whales; refer to Figure 4-10.

The pygmy blue whale migration BIA overlaps the Trunkline Operational Area and is approximately
35 km to the east of the Offshore Operational Area (Figure 4-10). Both the Trunkline and Offshore
Operational Areas overlap the broader pygmy blue whale distribution BIA (Figure 4-11), a spatially
defined area representing presence certainty and not biologically important behaviour (e.g. breeding,
foraging, migration). The distribution range acknowledges the migratory movement of pygmy blue
whales to the west of the Migratory BIA, though the majority of the important migration areas for
north-west Australia are within the migratory BIA (Thums et al. 2022) and telemetry data also
indicates north of the North West Cape pygmy blue whales transit through deeper and further
offshore waters (Thums et al., 2022; Double et al., 2014).

Considering the pygmy blue whale migration BIA overlaps the Trunkline Operational Area, migrating
whales are expected to be present during the north and south bound migratory seasons (April to
July and October to January, respectively) (McCauley, 2011; Gavrilov et al., 2018; Thums et al.,
2022). It is likely that individuals may also transit it and around the Offshore Operational Area;
however, only transient individuals or small groups are expected occasionally due to the distance
from the migration BIA (35 km). The Exmouth Plateau KEF (refer to Section 4.7) is an area of
localised upwelling and may be a source of food for occasional pygmy blue whale foraging. Migrating
pygmy blue whales (northbound) display predominately relatively fast, directed travel interspersed
with relatively short periods of low move persistence indicative of foraging (Thums et al., 2022) and
acoustic detection (McCauley, 2011) indicated a short, sharp pulse of southbound migrating pygmy
blue whales.

Thums et al. (2022) acknowledge that the majority of important migration areas for north-west
Australia were encompassed by the pygmy blue whale migration BIA, as indicated by 20 tracks for
northbound pygmy blue whale (presented in Figure 4-10). Furthermore, the analysis identified areas
from Ningaloo Reef to the Rowley Shoals as important for foraging (and/or breeding/resting) using
the overlay of three modelled metrics (occupancy, number of whales and move persistence) by
Thums et al. (2022). These include areas within and to the west of the migration BIA, indicating there
is some but most likely low likelihood of foraging whales being present in the Offshore Operational
Area.
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Figure 4-11: Important foraging and areas of occurrence for pygmy blue whales as presented in the Blue Whale Conservation Plan (Commonwealth of
Australia, 2015a); note: known to occur area in the Blue Whale Conservation Management Plan is the same as the distribution range presented in the

National Conservation Values Atlas
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4.6.4 Seabirds and Migratory Shorebirds

Table 4-13: Threatened and Migratory seabird and shorebird species predicted to occur within the Petroleum Activities Area6 and environment that may

be affected”

Species name

Common name

Threatened status

Migratory status

Potential for interaction

PAA EMBA
Macronectes giganteus Southern giant petrel Endangered Migratory Species or species Species or species
habitat may occur habitat may occur
within area within area
Phethon lepturus fulvus Christmas island white-tailed Endangered N/A Species or species Species or species
tropicbird habitat may occur habitat may occur
within area within area
Phaethon lepturus White-tailed tropicbird N/A Migratory Species or species Species or species
habitat may occur habitat likely to occur
within area within area
Fregata ariel Lesser frigatebird N/A Migratory Species or species Species or species
habitat may occur habitat known to occur
within area within area
Anous stolidus Common noddy N/A Migratory Species or species Species or species
habitat may occur habitat likely to occur
within area within area
Thalassarche steadi White-capped albatross Vulnerable Migratory N/A Species or species
habitat may occur
within area
Thalassarche carteri Indian yellow-nosed albatross | Vulnerable Migratory N/A Species or species

habitat may occur
within area

5 N.B. The wedge-tailed shearwater was not identified in the PMST as potentially occurring within the PAA. However, given its BIA overlaps the eastern end of the Trunkline Operational Area, it is considered
likely that the species may be encountered within the PAA.

”N.B. The Lesser Crested Tern was not identified in the PMST as potentially occurring within the EMBA. However, given it has several BIAs south of the Trunkline Operational Area, it is considered likely that
the species may be encountered within the EMBA.
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Species name Common name Threatened status Migratory status Potential for interaction
PAA EMBA
Thalassarche impavida Campbell albatross Vulnerable Migratory N/A Species or species
habitat may occur
within area
Pterodroma mollis Soft-plumaged petrel Vulnerable N/A N/A Foraging, feeding or
related behaviour
likely to occur within
area
Sternula nereis nereis Australian fairy tern Vulnerable N/A Breeding known to Breeding known to
occur within area occur within area
Fregata minor Great frigatebird N/A Migratory Species or species Species or species
habitat may occur habitat may occur
within area within area
Ardenna carneipes Flesh-footed shearwater N/A Migratory N/A Species or species
habitat likely to occur
within area
Calonectris leucomelas Streaked shearwater N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
within area within area
Onychoprion anaethetus Bridled tern N/A Migratory N/A Breeding known to
occur within area
Sterna dougallii Roseate tern N/A Migratory Breeding likely to Breeding known to
occur within area occur within area
Pandion haliaetus Osprey N/A Migratory N/A Breeding known to
occur within area
Apus pacificus Fork-tailed Swift N/A Migratory Species or species Species or species
habitat likely to occur habitat likely to occur
within area within area
Hydroprogne caspia Caspian Tern 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

PAA EMBA
Sternula albifrons Little Tern N/A Migratory N/A Species or species
habitat may occur
within area
Ardenna pacifica Wedge-tailed Shearwater N/A Migratory N/A Breeding known to
occur within area
Migratory Shorebirds
Calidris canutus Red knot, knot Vulnerable Migratory Species or species Species or species
habitat may occur habitat known to occur
within area within area
Actitis hypoleucos Common sandpiper N/A Migratory Species or species Species or species
habitat may occur habitat known to occur
within area within area
Calidris acuminata Sharp-tailed sandpiper Vulnerable Migratory Species or species Species or species
habitat may occur habitat known to occur
within area within area
Calidris melanotos Pectoral sandpiper N/A Migratory Species or species Species or species
habitat may occur habitat may occur
within area within area
Numenius madagascariensis | Eastern curlew Critically Endangered Migratory Species or species Species or species
habitat may occur habitat known to occur
within area within area
Calidris ferruginea Curlew sandpiper Critically Endangered Migratory Species or species Species or species
habitat may occur habitat may occur
within area within area
Limnodromus semipalmatus Asian Dowitcher N/A Migratory N/A Species or species
habitat may occur
within area
Limosa lapponica Bar-tailed Godwit N/A Migratory N/A Species or species

habitat known to occur
within area
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Species name

Common name

Threatened status

Migratory status

Potential for interaction

PAA EMBA

Tringa nebularia Common Greenshank, N/A Migratory N/A Species or species
Greenshank habitat likely to occur
within area
Thalasseus bergii Greater Crested Tern N/A Migratory N/A Breeding known to
occur within area
Charadrius leschenaultii Greater Sand Plover, Large Vulnerable Migratory N/A Species or species
Sand Plover habitat known to occur
within area
Limosa lapponica menzbieri Northern Siberian Bar-tailed Endangered Migratory N/A Species or species
Godwit, Russkoye Bar-tailed habitat known to occur
Godwit within area
Charadrius veredus Oriental Plover, Oriental N/A Migratory N/A Species or species
Dotterel habitat may occur
within area
Glareola maldivarum Oriental Pratincole N/A Migratory N/A Species or species
habitat may occur
within area
Phaethon Red-Tailed Tropichird (Indian | Endangered N/A N/A Species or species

Ocean)

habitat likely to occur
within area
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Table 4-14: Seabird biologically important areas within the environment that may be affected

Species BIA type Approximate distance (km) a direction from PAA
Wedge-tailed shearwater Breeding (Kimberley, Pilbara and Gascoyne coasts and Overlaps Trunkline Operational Area from KP 32 to ~KP 220. Occurs
islands including Ashmore Reef) throughout EMBA across fringing islands of Dampier Archipelago to Cape
Range and to Barrow Island.
Roseate Tern Breeding (Kimberley, Pilbara and Gascoyne coasts and Numerous BIAs: 2 x BIAs overlap the PAA; 117 km, 97 km, 44 km, 23 km
islands including Ashmore Reef) south of Trunkline Operational Area; 12 km; 7km east of Trunkline

Operational Area (State Waters)

Fairy Tern Breeding (Gascoyne and Pilbara coasts and islands) Numerous BlAs: 1 x BIA overlaps the PAA; 3km south-east of Trunkline
Operational Area (State Waters); 52 km, 58 km, 47 km south of Trunkline
Operational Area (State Waters); 141 km, 137 km, 54 km, 30 km, 25 km
south of Trunkline Operational Area; 200 km, 195 km south of Trunkline
Operational Area (FPU end)

Lesser Crested Tern Breeding (Kimberley, Pilbara and Gascoyne coasts and Numerous BIlAs: 125 km, 52 km, 30 km south of Trunkline Operational Area
islands including Ashmore Reef)
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Figure 4-12: Seabird biologically important areas overlapping the Petroleum Activities Area
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4.6.5 Seasonal Sensitivities for Protected Species

Seasonal sensitivities for protected migratory species identified as potentially occurring within the
PAA are identified in Table 4-15.

As shown in Figure 4-10, the Trunkline Operational Area overlaps the pygmy blue whale migratory
corridor and the PAA lies 183 km from the possible pygmy blue whale foraging area off North-west
Cape/Ningaloo Coast.

In September 2021, DAWE (now DCCEEW) and NOPSEMA released guidance on key terms within
the Conservation Management Plan for the Blue Whale CMP8. This guidance recognises the
potential for whale foraging and feeding to occur in areas of high primary productivity outside of
designated foraging areas. Migrating pygmy blue whales are not necessarily confined to the
designated migratory corridor, and there is the potential for individuals to undertake opportunistic
foraging within and adjacent to the PAA, particularly during the northbound migration.

8 https://www.environment.gov.au/epbc/publications/guidance-key-terms-blue-whale-conservation-management-plan
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Table 4-15: Key seasonal sensitivities for protected migratory species
Species Life stage/Activity** JIFIM|A|M|J|J|A|[S|O|N|D

Marine turtles

Green Nesting = | e * | %
Emergence L B

Flatback Nesting * *
Emergence * |k

Hawksbill Nesting * | x| %
Emergence S *

Loggerhead Nesting *
Emergence

Marine mammals

Pygmy blue whale Northbound o

Southbound *
Humpback whale Northbound S

Southbound *
Southern Right Calving/Presence
Whale

Fish/Elasmobranchs

Whale shark Foraging — north of Ningaloo along 200 m
Isobath
Manta rays Presence/aggregation-breeding (Ningaloo)
Seabirds
Wedge-tailed Foraging/breeding K5
shearwater *
Roseate tern Breeding
Lesser Frigatebird Breeding
Lesser Crested Tern | Breeding
Fairy tern Foraging/breeding

Migratory shorebirds

General Peak presence (non-breeding) ‘ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘ ‘ |

*  Asterisk denotes peak periods.

**  Note given the offshore location of the PAA, and distance from islands/mainland, specific life stages such as nesting do not occur in
the PAA.

*** Wedge-tail shearwater rookeries have been confirmed on Goodwyn Island and Malus Island (Pendoley Environmental, 2022) and
Malus Satellite, Lady Nora and northeast Enderby Island have had rookeries detected post survey (Pendoley Environmental, 2022). Peak
breeding period denoted by fledging synchronised exodus period occurs in April (Advisian, 2022).

4.7 Key Ecological Features

Key ecological features (KEFs) are not MNES, however are considered components of a
Commonwealth marine area. They are considered important for a marine region’s biodiversity or
ecosystem-based functioning. Five KEFs overlap the EMBA, of which three overlap the PAA
(Figure 4-13). KEFs within the EMBA are identified in Table 4-16.
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Table 4-16: Key ecological features within the Petroleum Activities Area or environment that may be

affected

Key Ecological

Distance (km) and

Overlaps with

Description

Feature direction from PAA EMBA
to KEF
Exmouth Plateau Overlaps PAA v Water depth: 500-5000 m. Unique seafloor
(Offshore Operational features with regional ecological
Area and Trunkline significance. Believed to affect deep water
Operational Area) flow and associated with internal tides,
contributing to localised upwelling.
Continental Slope Overlaps PAA v High biodiversity values, hosting more than
Demersal Fish (Trunkline Operational 500 fish species, 76 of which are endemic.
Communities Area only)
Ancient coastline at Overlaps PAA v Water depths 115-135 m. Provides some
125 m depth contour (Trunkline Operational hard benthic substrate for regionally
Area only) significant biodiversity hotspots and
localised upwelling. Recent surveys
suggest less hard substrate may now exist
that once thought, with prevalence of soft
sediment that has infilled parts of the
palaeo shoreline (Wakeford et al., 2023).
Canyons linking the 131 km south of v Interacts with Leeuwin Current to create
Cuvier Abyssal Plain and | Offshore Operational localised upwellings and support
the Cape Range Area aggregations of marine megafauna,
Peninsula migratory fish and seabirds.
Commonwealth waters 182 km south of v Defined as the waters contained within the

adjacent to Ningaloo
Reef

Trunkline Operational
Area

Ningaloo AMP and thus shares the same
ecological values and integrity.
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Figure 4-13: Key ecological features overlapping the Petroleum Activities Area
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4.8 Protected Places

Protected places within the PAA and EMBA are identified in Table 4-17 and presented in Figure 4-14
and the Scarborough OPP outlines the natural values and sensitivities of protected places and other
sensitive areas in the PAA and EMBA.

Table 4-17: Established protected places and other sensitive areas overlapping the environment that
may be affected

Distance (km) and direction from PAA to | IUCN category* or relevant
protected place or sensitive area park zone overlapping the
PAA and/or EMBA

Australian Marine Parks (AMPs)
Gascoyne AMP 77 km south of Offshore Operational Area IUCN VI

210 km south-west of Offshore Operational Area | IUCN Il
174 km south-west of Offshore Operational Area | IUCN IV

Dampier AMP 14 km east of Trunkline Operational Area (State | IUCN IV
Waters)
35 km east of Trunkline Operational Area (State | IUCN Il
Waters)
44 km east of Trunkline Operational Area (State | IUCN VI
Waters)

Ningaloo AMP 182 km south of Trunkline Operational Area IUCN IV
(FPU end)

Montebello AMP Overlaps the PAA (Trunkline Operational Area IUCN VI
only)

State Marine Parks and Nature Reserves

Marine Parks

Montebello Islands Numerous: 25 km, 39 km, 43 km, 46 km south of | IUCN I
Trunkline Operational Area
Numerous: 27 km, 38 km, 42 km south of IUCN IA

Trunkline Operational Area
27 km south of Trunkline Operational Area IUCN IV

Numerous: 34 km, 35km, 35 km, 36 km, 37 km, IUCN VI (Pearling)
38km, 38 km, 39 km, 41 km, 41 km, 48 km south
of Trunkline Operational Area

Ningaloo 188 km south of Trunkline Operational Area IUCN I
(FPU end)

Barrow Island 74km south of Trunkline Operational Area (State | IUCN IA
Waters)

Nature Reserve

Great Sandy Island Nature 57 km south of Trunkline Operational Area IUCN IA

Reserve

Barrow Island 80km south of Trunkline Operational Area (State | IUCN IA
Waters)

Lowendal Islands 62km south of Trunkline Operational Area (State | IUCN IA
Waters)

Muiron Islands 185km south of Trunkline Operational Area IUCN 1A
(State Waters)
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Distance (km) and direction from PAA to | IUCN category* or relevant
protected place or sensitive area park zone overlapping the
PAA and/or EMBA
Round Island 206km south of Trunkline Operational Area IUCN IA
(State Waters)
Serrurier Island 181km south of Trunkline Operational Area IUCN IA
(State Waters)
Conservation Park
Montebello Islands 32 km south of Trunkline Operational Area IUCN I
Conservation Park (State Waters)
43km south of Trunkline Operational Area (State | IUCN Il
Waters)
Marine Management Areas
Barrow Island 40 km south of Trunkline Operational Area IUCN VI
74 km south of Trunkline Operational Area IUCN IA
Muiron Islands 179km south of Trunkline Operational Area IUCN VI
(FPU end)
Unnamed Terrestrial Reserves ((5(1)(h) Reserves)
Jurabi Coastal Park 197km south of Trunkline Operational Area IUCN I
(FPU end)
Unnamed WA36909 21km south of Trunkline Operational Area (FPU | IUCN I
end)
Unnamed WA36910 18km south of Trunkline Operational Area (FPU IUCN I
end)
Unnamed WA40828 36km south of Trunkline Operational Area (State | IUCN V
Waters)
Unnamed WA40877 16km south of Trunkline Operational Area (FPU | IUCN V
end)
Unnamed WA41080 32km south of Trunkline Operational Area (State IUCN V
Waters)

Ramsar Wetlands of Importance

None

Nationally Important Wetlands

None

Other protected areas

Fish Habitat Protection Areas

None

* Conservation objectives for IUCN categories include:

la: Strict Nature Reserve

Ib: Wilderness Area

I1: National Park

11I: Natural Monument or Feature

IV: Habitat/Species Management Area

V: Protected Landscape

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

IUCN categories for the marine park are provided and, in brackets, the IUCN categories for specific zones within each Marine Park as
assigned under the North-west Marine Parks Network Management Plan 2018 and South-west Marine Parks Network Management Plan
2018.
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Figure 4-14: Protected areas overlapping the environment that may be affected
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4.9 Cultural Features and Heritage Values

4.9.1 Background

Woodside recognises that the ‘environment' for the purpose of the evaluation 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 PAA and EMBA and the cultural features of
the PAA and EMBA are described.

In line with The Burra Charter: The Australia 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 archaeological assessments and ethnographic surveys to identify
potential cultural values or features that may be impacted by Scarborough activities. These works
have not identified heritage places, objects or values which will be impacted by the activities planned
under this EP. 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. To that end, Woodside identifies native
title representative bodies and nominated representative entities (defined in Section 5), as well as
native title claims, determinations and Indigenous Land Use Agreements (ILUAS) which the EMBA
overlaps. Native title claims, determinations and ILUAs are defined under the Native Title Act 1993
(Cth). 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 (National Native Title Tribunal).

9 Regulation 5 of the Environment Regulations defines “environment” to mean:

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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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 utilized in a way determined by that society. There must, of course, be a society sufficiently
organized to create and sustain rights and duties...

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 of the Native Title Act 1993 (Cth)) 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 a native title claim has been made, or
¢ where no native title claim has been made.

While registered, ILUAs operate as a contract between the parties, including relevant native title
holders (National Native Title Tribunal).

The Native Title Act 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 16 ILUAs and six native title claims or determinations overlapping
or adjacent to the EMBA (see Figure 4-15).

4.9.3 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 5-2).

That said, Woodside understands from engagement with stakeholders that extending a native title
group’s responsibility to areas which those groups have elected not to 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 Operational Areas or
EMBA is not necessarily a meaningful indicator of the connection of First Nations groups to the area
and that providing advice over such areas can be culturally dangerous. As a result, caution must be
used when conducting broader engagement.
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There are no native title claims, determinations or ILUAs, native title rights or interests identified
overlapping the PAA.

A summary of native title claims, determinations and ILUAs overlapping or coastally adjacent to the
EMBA is illustrated in Figure 4-15 and set out in Table 4-18. 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 4-15: Petroleum Activities Area and environment that may be affected in relation to native title
claims, determinations and Indigenous Land Use Agreements

Table 4-18: Summary of Native Title Claim or Determination and Indigenous Land Use Agreements that
overlap or are coastally adjacent to the Environment that May be Affected

Gnulli, Gnulli #2 and Gnulli #3 - Yes — Nganhurra Thanardi | Yes Yes
Yinggarda, Baiyungu and Thalanyji Garrbu Aboriginal
People Corporation (NTGAC),

Yinggarda Aboriginal
Corporation (YAC)

Ngarluma People Ngarluma Aboriginal No Yes
Corporation (NAC)

Ngarluma/Yindjibarndi People NAC, Yindjibarndi Yes Yes
Aboriginal Corporation

Ngarla People Wanparta Aboriginal No Yes
Corporation
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Claim/Determination/ILUA Registered Native Overlap with Coastally Adjacent to
Title Body Corporate EMBA the EMBA

Thalanyji Buurabalayji Thalanyji No Yes
Aboriginal Corporation
(BTAC)

Yaburara & Mardudhunera People Wirrawandi Aboriginal Yes Yes
Corporation (WAC)

Kariyarra People Kariyarra Aboriginal Yes Yes
Corporation

Kuruma Marthudunera and Yaburara | WAC, Robe River Kuruma | Yes Yes

and Coastal Mardudhunera Aboriginal Corporation

Indigenous Land Use Agreement

RTIO Ngarluma ILUA (Body NAC Yes Yes

Corporate Agreement)

Gnaraloo ILUA NTGAC No Yes

KM & YM ILUA WAC, Robe River Kuruma | Yes Yes
Aboriginal Corporation

Cape Preston Project Deed (YM WAC Yes Yes

Mardie ILUA)

RTIO Kuruma Marthudunera People | Robe River Kuruma No Yes

ILUA Aboriginal Corporation

Macedon ILUA BTAC No Yes

Ningaloo Conservation Estate ILUA NTGAC No Yes

Anketell Port, Infrastructure Corridor | NAC, Kariyarra Aboriginal | Yes Yes

and Industrial Estates Agreement Corporation

Brickhouse and Yinggarda Aboriginal | YAC No Yes

Corporation ILUA

Cape Preston West Export Facility WAC No Yes

Quobba — Yinggarda Pastoral ILUA YAC No Yes

FMG — Kariyarra Land Access ILUA | No representative body Yes Yes
specified

Atlinta-Kariyarra Electricity No representative body Yes Yes

Infrastructure ILUA specified

Cape Preston Project Deed (YM Wirrawandi Aboriginal Yes Yes

Mardie ILUA) Corporation

Kariyarra and State ILUA Kariyarra Aboriginal No Yes
Corporation

4.9.3.1 Marine Parks

Woodside acknowledges that Commonwealth and State Marine Park Management Plans have
sought to recognise cultural values of First Nations groups. Australian Marine Parks (AMP) 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.
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 the 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 places.
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The Trunkline Operational Area overlaps features of the Montebello AMP. The EMBA overlaps
features of a further three AMPs under the North-West Marine Parks Network Management Plan
2018. The PAA does not overlap any State Marine Parks, however the EMBA overlaps two State
Marine Parks. Where these plans 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 (Appendix F: Consultation, Table 1). Consultation with these
groups may identify heritage values and cultural features beyond those addressed in the marine park
management plans. Four identifiable representative bodies were specified for the AMPs overlapped
by the EMBA (see Table 4-19).

The marine park management plans note for the Dampier, Gascoyne, Montebello and Ningaloo
AMPs that the Yamatji Marlpa Aboriginal Corporation (YMAC) is the relevant Native Title
Representative Body. Consultation with YMAC included discussion of the Traditional Custodians
who may hold knowledge of heritage values or cultural features (see Appendix F: Consultation, Table
2).

Table 4-19: Summary of Commonwealth and State Marine Park Management Plan overlap with the
environment that may be affected

Marine Park Management Plan PAA Overlap EMBA Overlap Specified Bodies
Commonwealth Marine Park Management Plan
Gascoyne AMP No Yes NTGAC, YAC
Dampier AMP No Yes NAC, YAC, YMAC
Ningaloo AMP No Yes NTGAC, YMAC
Montebello AMP Yes Yes YMAC

State Marine Park Management Plan

Montebello/Barrow Islands Marine No Yes No identifiable body
Conservation Reserves specified

Ningaloo Marine Park and Muiron No Yes Yamatji Marlpa Barna
Islands Marine Management Area Baba Maaja Aboriginal

Corporation (now
renamed to YMAC)

In the management plans for the AMPs it is noted that “Sea country is valued for Indigenous cultural
identity, health and wellbeing.” 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 and Phillips, 2021).

The North-West Marine Parks Network Management Plan 2018 notes shipwrecks within the AMPs
and overlap with World, National and Commonwealth heritage lists. These are addressed in
Sections 4.9.8 and 4.9.9.

The Management Plan for the Ningaloo Marine Park and Muiron Islands Marine Management Area
2005 — 2015: Management Plan Number 52 (relating to the Muiron Islands Marine Management
Area and Ningaloo Marine Park) notes the aesthetic values of the seascape as a cultural value and
that “Panoramic vistas of turquoise lagoon waters, reefs, beaches, breaking surf and the blue open
ocean beyond the reef line are major attractions of the reserves.” In particular, the plan notes that
“Inappropriate structures along the coastline, on the islands and in the surrounding waters have the
potential to degrade the aesthetic values of the reserves. Coastal developments and maritime
infrastructure projects must therefore be planned with careful consideration of this issue.” As the
Petroleum Activities Program described in this EP does not include the addition of any structures
within these parks, no impacts on the aesthetic values of these parks are anticipated.
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A number of management plans for the state marine parks also note Indigenous and maritime
heritage within the marine parks. These are addressed in Section 4.9.4 and Section 4.9.8.

4.9.4 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 2018a, 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 and 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—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 and 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 Program. The Indigenous
Protected Areas 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...” (NIAA, 2024). This intrinsic link concept is also described by MAC (2021) as 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 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 Indigenous language groups. Some
species may travel as far as 5,000 km from Antarctica to the Kimberley region of Western Australia
(Double et al., 2010, 2012), passing Indigenous language groups along the entire west coast of
Australia. Distribution and migratory patterns of migratory species are described in Section 4.6.

Sea country values have been defined using multiple lines of evidence including:

o 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 4.9.3 and Section 5. The scope of advice Traditional Custodians were

encouraged to provide through ethnographic surveys (see Section 4.9.4) or through project
consultation was not limited by reference to any particular boundaries or limits of Sea Country.
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4.9.4.1 Desktop Assessment of Sea Country Values

4.9.4.1.1Cultural Features and Heritage Values Identified in Publicly Available
Literature

Publicly available sources were assessed for records of previously identified Sea Country values or
cultural features that may overlap with the PAA or EMBA. Where cultural features or Sea Country
values were identified these are summarised in Table 4-20 according to the First Nations groups
(where identified or inferable) who hold these values.

Cultural features and heritage values are restricted to onshore locations above the highest
astronomical tide (HAT) or inland waters and where the geographical extent is not specified or
unclear it has been included for completeness.
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Table 4-20: Cultural features and heritage values identified in publicly available literature

First Nations Group Features and Values Source Potential for overlap
Operational Area EMBA
Gnulli Feature: resources including marine animals. Peck on behalf of Possible (unspecified) Possible (unspecified)
(Baiyungu, Thalanyji, Value: traditional knowledge holds that ancestors live on the land and | the Gnulli Native Possible (unspecified) Possible (unspecified)
Yinggarda) in the water. Therefore, people have obligations to access and care Title Claim Group v
for these places (e.g., keeping them clean). State of Western
Australia [2019] FCA
2090
Feature: heritage sites in the Ningaloo region include shell middens, DBCA 2020 No Possible (Shoreline
artefact scatters, skeletal material/burial sites, camps, meeting places, accumulation areas)
hunting places and water sources.
Feature: resources including gajalbu (emu), bundgurdi (kangaroo), Possible (turtles, fish) Possible (turtles, turtle
bardurra (bush turkey), majun (marine turtles), turtle eggs, No (other resources) eggs, fish, shellfish)
bilygurumarda (osprey), fish, shellfish and plants. No (other resources)
Feature: mudflats, mangroves and sand dunes provide a critical No Possible (mangroves)
breeding ground for marine and terrestrial wildlife.
Value: the Ningaloo region contains cultural heritage dating back at No Possible (unspecified,
least 32,000 years, including ceremonial thalu sites. but likely refers to
onshore areas outside
the EMBA)
Value: connection to Country is important to the Traditional owners’ Possible (unspecified) Possible (unspecified,
spirituality and religion. but likely due to location
of EMBA)
Value: caring for Country - "The southern coastal reserves along the No Yes
Ningaloo Coast are jointly managed by Traditional Owners and the
DBCA. The Joint Management Body ensures that the Traditional
Owners have an opportunity to make decisions about environmental
management and land use".
This document also includes information that is marked that cannot be
copied, reproduced or used without consent.
Feature: resources including mangrove crabs, gastropods, shellfish, Morse 1993. Possible (turtles, dugong) Possible (all)
dugong, turtle. No (other resources from a
cultural context)
Kariyarra Value: traditional knowledge recalls that a salt water serpent lives in Zaunmayr 2016 Possible (unspecified) Possible (unspecified)
the sea and brings fish to shore.
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First Nations Group Features and Values Source Potential for overlap
Operational Area EMBA
Ngarda-Ngarli Feature: archaeological sites on Murujuga. Department of the No Possible
(Mardudhunera, Feature: ceremonial sites. Environment and No Possible (unspecified)

Ngarluma, Wong-Goo-Tt-
Oo, Yaburara and/or
Yindjibarndi)

Feature: dreaming sites.

Heritage 2006

Possible (unspecified)

Possible (unspecified)

Value: traditional knowledge recalls that the sea is a source of DEC 2013 Possible (unspecified) Possible (unspecified)
creation for flying foxes.

Value: petroglyphs are understood as permanent signs left by No Possible (submerged)
ancestral beings.

Value: petroglyphs depict the law. No Possible (submerged)
Value: cultural obligations to look after places of special potency. Possible Possible

Value: petroglyphs are important in initiation and education. No Possible (submerged)
Value: the sea is acknowledged a starting point for songlines, MAC 2023a Possible (unspecified) Possible (unspecified)

including the flying fox songline.

Feature: resources including fishes, turtles and dugong.

Value: traditional knowledge recalls a sea serpent which travelled
from the coast to inland pools.

Water Corporation
2019

Possible (turtles, dugong,
fish)
Possible (unspecified)

Possible (turtles,
dugong, fish)

Possible (unspecified)

Value: traditional knowledge recalls a water serpent from the ocean
now lives in an inland pool. He created many sites and punishes law
breakers.

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

Barber and Jackson
2011

Possible (unspecified)

Possible (unspecified)

Possible (unspecified)

Possible (unspecified)

Value: traditional knowledge recalls Manggan created the seas.

NAC n.d.

Yes

Yes

Value: traditional knowledge recalls Pannawonica Hill being carried
from the sea near Barrow Island or Murujuga by a spirit bird.

Hook et al 2004.

Possible (unspecified)

Possible

Value: traditional knowledge recalls Murujuga is where ancestral

Australian Heritage

Possible (unspecified)

Possible (unspecified)

beings emerged from the sea and brought the Law. Council 2012

Feature: Submerged First Nations archaeological sites in Cape Benjamin et al 2020 | No No
Bruguieres channel.

Feature: Submerged First Nations archaeological sites in Cape Flying | Benjamin et al 2023 | No No

Foam Passage.
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First Nations Group

Features and Values

Source

Potential for overlap

Operational Area

EMBA

Value: traditional knowledge recalls Maarga (creation ancestors) lifted
the land and sky out of the ocean.

Milroy and Revell
2013

Japingka Aboriginal
Art Gallery 2023.

Possible (unspecified)

Possible (unspecified)

Feature: submerged waterholes related to the Kangaroo songline.

Value; traditional knowledge holds that Songlines continue beyond
the current coast and across the submerged landscape.

Kearney et al 2023.

Possible
Possible (unspecified)

Possible
Possible (unspecified)

Value: songlines are captured through storytelling, rock art, songs and | Bainger 2021 Possible (unspecified) Possible (unspecified)
dance, and in the landmarks themselves.

Value: Murujuga is the start of many songlines, including the Seven Possible (unspecified) Possible (unspecified)
Sisters.

Value: songlines at Murujuga date back to times when the sea-level MAC 2023b. Possible (unspecified) Possible (unspecified)

was lower.

Feature: rock art
Feature: sacred sites

Weerianna Street
Media Production
2017.

No
Possible (unspecified)

Possible (submerged)
Possible (unspecified)

Feature: resources including fish, turtles. Leach 2020. Possible (turtles, fish) Possible (turtles, fish)
Feature: fish traps exist throughout the archipelago. No Possible
Feature: shell middens exist on coastal margins. No Possible
Feature: submerged archaeological sites. No Possible
Value: Law emerged from the sea and travelled inland. Possible (unspecified) Possible (unspecified)
Feature: resources including mangrove seeds, turtles, turtle eggs) Smyth 2007 Possible (turtles) Possible (turtles, turtle

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

No (other resources)

eggs, mangrove seeds)
Possible (unspecified)

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

Feature: archaeological sites on Enderby Island. McDonald et al No No
2022a

Feature: archaeological sites on Rosemary Island. McDonald et al No No

2022b
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First Nations Group

Features and Values Source Potential for overlap
Operational Area EMBA
Feature: petroglyph and other archaeological sites at Murujuga. Dortch et al 2019 No Possible (submerged)
Feature: archaeological evidence of the use of resources including Possible albeit unlikely Possible (submerged,
fish, turtles, marine mammals, crocodiles, crabs and sea urchins. (submerged) highly unlikely for most

evidence of faunal use
to survive inundation)

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 (fish, turtle,
dugong, invertebrates)

Possible (fish, turtle,
dugong, invertebrates)

No Possible (Barrow Island
based on potential
shoreline contact)

Possible (unspecified) Possible (unspecified)

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

DBCA et al. 2002

Possible (fish, turtle) Possible (fish, turtle,

eggs, shellfish)

Value: traditional knowledge recalls a water snake is located in inland
waters.

Hayes on behalf of
the Thalanyji People
v State of Western
Australia [2008] FCA
1487

No (inland waters) No (inland waters)

Value: connection to Country.
Value: transfer of knowledge.
Value: access to Country.

DBCA 2022

Possible (unspecified)
Possible (unspecified)
Possible (unspecified)

Possible (unspecified)
Possible (unspecified)
Possible (unspecified)

Value: access to Barrow and possibly Montebello Islands Hook et al. 2004 No Possible

Feature: artefact scatters are located in coastal sand dunes. Hook 2020 No Possible (shoreline
accumulation areas)

Feature: burials are located in coastal sand dunes. No Possible (shoreline
accumulation areas)

Value: traditional knowledge recalls a water snake is located in inland No No

waters.

Feature: archaeological sites are located on Barrow Island. Ditchfield et al. 2018 | No Possible (Shoreline

Paterson 2017

accumulation areas)
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First Nations Group

Features and Values

Source

Potential for overlap

Operational Area

EMBA

Feature: archaeological sites are located at Barrow and Montebello Dortch et al. 2019. No Possible (Shoreline

Islands. accumulation areas—
Barrow Island)

Feature: archaeological evidence of the use of resources including No Possible (submerged,

fish, turtles, marine mammals, crocodiles, crabs and sea urchins. highly unlikely for most
evidence of faunal use
to survive inundation)

Feature: thalu ceremonial sites for the increase of turtle, shark, ray, DBCA 2022 No No (ceremonial use)

fish, squid, octopus, hill kangaroo and emu. Possible (submerged
thalu sites e.g.,
petroglyphs)

Feature: ceremonies. No No

Value: connection to Country. Possible Possible

Value: transfer of knowledge. Possible Possible

Value: access to Country. Possible Possible

Unspecified Feature: the ocean can include sacred sites and songlines. Smyth 2008 Possible (unspecified) Possible (unspecified)

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

Possible (unspecified)

Possible (unspecified)

Feature: archaeological sites in submerged landscapes.

Bradshaw 2021.

No

Possible

Value: sea country has customary law defining ownership and
management rights and responsibilities.

Muller 2008.

Possible (unspecified)

Possible (unspecified)

Value: knowledge of Sea Country
Value: connection to Sea Country
Value: care for Sea Country

Value: the extent of Sea Country is determined by the travels of
dreaming ancestors. This is recorded and conveyed through
songlines.

Kearney et al 2023.

Possible (unspecified)
Possible (unspecified)
Possible (unspecified)
Possible (unspecified)

Possible (unspecified)
Possible (unspecified)
Possible (unspecified)
Possible (unspecified)

Feature; archaeological sites indicate that islands were occupied prior
to sea level rise.

DBCA 2020

No

Possible (submerged)
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First Nations Group

Features and Values Source Potential for overlap
Operational Area EMBA
Value: sea country includes values, places, resources, stories and Smyth 2007 Possible Possible

cultural obligations.
Value: activities relating to resources included:
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.

Possible (activities and
fauna present)

Possible (activities and
fauna present)

Value: people have kinship relationships with every plant and animal.

Value: certain species, including 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.

Juluwarlu 2004

Likely to occur

No

Likely to occur

No

Feature: tangible and intangible heritage.

Feature: archaeological evidence of varied occupation and
adaptation.

Value: a distinct way of life centred around the use of limited water
and coastal resources.

Macfarlane and
McConnell 2017

Possible (unspecified)
No

No

Possible (unspecified)

Possible (submerged,
highly unlikely for most
evidence of faunal use
to survive inundation)

Possible (unspecified)
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4.9.4.1.2 Cultural Features and Heritage Values Identified in Other Assessments

In addition to publicly available literature, Woodside has reviewed its own publicly available Cultural
Heritage Management Plan (CHMP) which was developed in consultation with MAC for the
nearshore installation of the export trunkline. The CHMP identifies a list of features which may hold
heritage values. Not all features on this list, included in Table 5-7 of the CHMP, exist in the area
relevant to the CHMP or in the EMBA for this EP (Woodside, 2023a).

The features listed in the CHMP include, at the highest level:
Tangible Heritage

Ethnographic Sites

Intangible Heritage

Heritage Landscapes

Features with National Heritage Values

Features with Outstanding Universal Values

O M mooO o>

Submerged Heritage
H Features with Values to Neighbouring Groups.

Features described by items A to G are discussed for the purposes of this EP elsewhere in
Section 4.9. Item H in the CHMP recognises that Traditional Custodians of Country beyond Murujuga
may hold values such as those in items A-G. Given the scope of relevant persons considered under
this EP (relevant persons consulted in the course of preparing this EP have interests in the EMBA
which extends well beyond Murujuga), the distinction between cultural heritage on Murujuga and
beyond Murujuga is not considered meaningful. Where features were noted to exist in or near the
area relevant to the CHMP, Table 4-21 considers their relevance to the EMBA.

Table 4-21: Values identified in the Scarborough Cultural Heritage Management Plan (Woodside,
2023a)

Feature Identification in the CHMP Relevance to the EMBA
Ala Petroglyphs Noted onshore only. The EMBA overlaps the Ancient
Landscape where these features

may exist.
A.lb Artefact scatters Archaeological assessment of the The EMBA overlaps the Ancient
. submerged landscape (UWA 2021) Landscape where these features

A.ld Middens assessed the likelihood of impacting may exist.

potential archaeological Indigenous
heritage such as artefact
scatters/middens in the nearshore or
offshore Development Envelope as

low to nil.
D.3 Submerged calcarenite Calcarenite features at the edge of the | Exists within EMBA
ridges continental shelf are young enough

that they may include artefacts, but
these features are covered by modern
sediments and marine growth, and the
export trunkline will be installed over
this.

These calcarenite ridges will be
crossed by the export trunkline.

A.lb.i Site 19675 (Tool Shed) Noted onshore only. Outside of EMBA
B.1 Features with spiritual It was concluded that ethnographic No ethnographic sites have been
values sites with spiritual values exist outside | identified within the EMBA.
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Feature

Identification in the CHMP

Relevance to the EMBA

B.2

Features with
social/cultural values

of the Development Envelope (Mott
2019, McDonald and Phillips 2021).
No impacts from the Project to
ethnographic sites were foreseen
during these consultations.

It was concluded that ethnographic
sites which may have social and
cultural values exist outside of the
Development Envelope (Mott 2019,
McDonald and Phillips 2021). No
impacts from the Project to
ethnographic sites were foreseen
during these consultations.

B.1l.a

Songlines

C.lb

Stories

It was concluded that ethnographic
sites and features connected to
songlines exist outside of the
Development Envelope (Mott 2019,
McDonald and Phillips 2021). No
impacts from the Project to
ethnographic sites were identified
during these surveys.

Woodside notes that trunklines and
other infrastructure including shipping
channels already exist in close
proximity to the proposed export
trunkline route, and if there were to be
any impacts to surviving songlines
these would be significantly more
likely to be described as qualitative
(i.e. “weaken” a songline) rather than
binary or absolute (i.e. destroy a
songline).

Areas identified in the CHMP with
connection to songlines or stories
were limited to onshore locations
and islands not included within the
EMBA.

B.2.a

Places for which access
must be preserved

Noted onshore only.

Limitation of access is a relevant
consideration within the EMBA.

Cl1

Living culture

The continuous living culture of
Murujuga is a component of the
Outstanding Universal Values
proposed as a justification for World
Heritage Listing.

Ongoing access, connection to
Country and transfer of knowledge
are relevant considerations for the
EMBA.

C.la

Customs

Consultation with MAC has identified
concerns about the movement of
rocks to and from Country as requiring
consultation with representatives of
other areas.

Relevant consideration for PPA
where rocks are locally sourced.

Not relevant to internationally
sourced rocks.

C.2a

Animals of
medicinal/food/economic
value

C.2.c

Plants

C.2.c.i-vi

Plants (misc values)

Miscellaneous values as identified in
MAC 2021.

The relevant values of MAC 2021
are considered in Section 4.9.4.1.

D.1

Conservation zones

Noted onshore only.

Outside of EMBA

D.4

Submerged hills

Archaeological assessment of the
submerged landscape (UWA 2021)
identified submerged hills which may
have archaeological or other heritage
values.

Exists within EMBA
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Feature Identification in the CHMP Relevance to the EMBA
D.5.a Rivers Archaeological assessment of the The EMBA overlaps the Ancient
submerged landscape (UWA 2021) Landscape where these features

identified a submerged river which may exist.

may have archaeological or other
heritage values but confirmed that the
export trunkline does not cross this
feature.

Review of SSS data (Nutley 2022b)
concluded that “In the middle shelf
and outer shelf there were no
indicators of former riverbeds, creek
lines or lakes with which [any
archaeological] feature may be
associated.”

4.9.4.2 Studies of Cultural Features and Heritage Values

4.9.4.2.1 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; UWA, 2021). Woodside also understands that, at its lowest level during First Nations
occupation, sea level was between 125m (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., 2022 for an opposing view).

In recognition of this, Woodside considers the Ancient Landscape between the mainland and the
Ancient Coastline KEF (see Table 4-16) 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 PAA intersects part of the Ancient Landscape but also extends beyond the furthest
extent of the Ancient Landscape.

Archaeological material on the Ancient Landscape is a relevant matter for the proposed activity given
the overlap, and potential for seabed disturbance related to planned IMMR activities along the export
trunkline and therefore potential for impacts to archaeological material. Woodside undertakes
desktop assessments of archaeological potential, based on geophysical and bathymetric data, for
any seabed disturbance at depths of less than 130 m. These assessments did not identify any
archaeological sites or values in Commonwealth waters that may be impacted by the Petroleum
Activities Program.

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 (Cth),
Underwater Cultural Heritage Act 2018 (Cth) or EPBC Act. 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
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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 DPLH'’s Aboriginal Heritage Inquiry System was undertaken, which showed
58 Registered Aboriginal Sites and 5 Lodged Aboriginal Sites in the EMBA (see Appendix D:
Aboriginal Cultural Heritage Inquiry System Searches).

Woodside has conducted extensive assessments described below (along with consultation) to
adequately understand and describe the existing environment. If further relevant information on
cultural values is received, it will be assessed and, where appropriate, Woodside will apply its
Management of Change and Revision process (see Section 7.2.7).

Where First Nations archaeological material is identified within the EMBA, Woodside will discuss the
management of this material with appropriate Traditional Custodian group(s), starting with any
adjacent Native Title Body Corporate.

Existing Research and Desktop Assessment

In Australia until recently, the consideration of submerged archaeological sites has generally focused
on the sub-discipline of maritime archaeology with connection to Australian Indigenous archaeology
through studies of Indigenous fish-traps, whaling stations and shipwreck survivor camps. However,
except for Indigenous fish traps in intertidal zones, the consideration of Indigenous heritage sites
submerged by post-glacial sea-level rise has only recently been considered (Mott, 2019).

There has been long and continuous occupation of the coastal Pilbara region as evidenced by
scientific studies (Balme et al., 2009; McDonald et al., 2018; Veth et al., 2017). Petroglyph motifs
feature a range of subject matter with many examples depicting extinct fauna and early stylistic
techniques (McNickle, 1984; McDonald, 2005; Mulvaney, 2009, 2010, 2013).

To assess and define potential for preservation of submerged Late Pleistocene and Holocene
sediment bodies that may contain preserved archaeological deposits, modelling on continental shelf
development in the Dampier Archipelago has been undertaken. Analysis and modelling between the
Last Glacial Maximum, through the Holocene marine transgression and up to the present day has
shown that archaeological materials, if present, would most likely be evident in deposits associated
with the early phases of inundation of the Dampier Archipelago, dating from around 9 to 7 ka before
present (BP) (Ward et al., 2013). In contrast, the study proposes that coastal archaeology older than
about 12 ka BP, when the post-glacial sea levels were below about 50 m, will have been exposed to
a phase of faster tidal currents on the continental shelf, and hence eroded or poorly preserved (Ward
et al.,, 2013). These areas of hypothesised lower preservation potential include most of the PAA
relevant to this EP (see Table 3-2).

A paper examining terrestrial analogy as a predictive tool for targeting submerged archaeological
sites, provides several key elements to consider when examining the potential for identifying and
managing submerged Indigenous heritage sites (Veth et al., 2019). Analysis of more than 2,500
known archaeological sites from the Dampier Archipelago reveals that the vast majority are rock art
sites, but these are interspersed by a significant number of artefact scatters, myriad stone structures,
shell middens, and quarry and reduction areas. Most of these sites are focused on coastal and
interior valleys, associated uplands, and coastal embayments. While over two thirds of sites occur
on granophyre and basalt substrates, the others are located on quaternary sediments. Regional
research on nearby continental islands shows that use of these environments can be expected to
pre-date sea-level rise (Veth et al., 2019).

Through the Deep History of Sea Country (DHSC) project, researchers undertook a systematic and
hierarchical approach to underwater investigation of the submerged landscapes at Murujuga
(Dampier Archipelago). The researchers looked at the previously recorded Indigenous heritage sites
from terrestrial surveys and used principles of geological, geomorphological and environmental
associations to extrapolate to submerged landscapes. Where possible, the research considered
submerged landscape principles as comparable but recognised that a range of factors may affect
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direct comparisons. A major constraint to any comparative studies is the shortage of marine
stratigraphic, paleo-environmental, or geochronological data, and thus comparisons were initially
divided into hard (crystalline) rock and soft (sedimentary) rock contexts, with the relative age of a
potential site or deposit based on bathymetry (i.e., depth below modern sea level) and morphological
setting. These essentially inform and delineate prospective target areas for broad-scale underwater
mapping (Veth et al., 2019).

The sites considered most likely to survive inundation, based on the review of existing literature,
were logically the more robust forms including:

o midden and artefacts within cemented dunes, relict water holes, and beach rock deposits

e quarry outcrops, extraction pits, and associated reduction debris in fine-grained volcanic
outcrops

e curvilinear stone structures and standing stones sitting on volcanic pavements and jammed
into volcanic rock piles

¢ lag deposits of artefacts and possibly midden on hardpan in suitable landscape contexts with
good preservation conditions (e.g. shallow declination shorelines in sheltered passages of
the inner archipelago or on the leeward side of hard-rock/fringing reef cause-ways adjacent
to the outer islands)

¢ small overhangs and shelters with preserved deposits, facing away from the dominant wave
and wind action. (Veth et al., 2019).

Geotechnical sampling along the export trunkline route has shown that sediments are predominantly
comprised of soft silty sands and therefore those landforms other than the first are highly unlikely to
be present along the export trunkline alignment. Rocks such as the dolerites, gabros and other
volcanic rocks on which Murujuga rock art is found are not present in the PAA.

Integrated Heritage Services was engaged by Woodside to conduct an Indigenous heritage desktop
investigation and initial ethnographic consultations with Traditional Custodian representatives, for
the offshore and landfall component of the project (Mott, 2019). After the finalisation of Mott (2019),
the conclusions of Veth et al (2019) were tested through direct inspection with DHSC divers which
led to the discovery of two locations with Indigenous underwater cultural heritage (Benjamin et al.,
2020) in Flying Foam Passage and Cape Bruigeres in State waters outside the EMBA. This
demonstrated the potential for underwater cultural heritage (UCH) to exist on the NW Shelf and
highlighted the need to assess the potential impacts of offshore developments on submerged
heritage landscapes (UWA, 2021).

MAC was consulted during the development of the Scarborough Project (Nearshore Component)
Dredging and Spoil Disposal Management Plan (DSDMP) which included Commonwealth activities
associated with Scarborough project construction activity for full activity context. As a part of the
DSDMP consultation, MAC advised that DHSC had identified two areas considered “culturally
prospective”:

The first is the Madeline [sic] Shoals, which... is formed of the same igneous geology as the other
areas of the archipelago where sub-tidal archaeological sites have been found. The second area is
a 3 km wide relict submerged paleo beach barrier system that extends across the northern entrance
to Mermaid Sound, over which the proposed trunk line route passes. This is an area of hard
grounds... with high potential to contain Aboriginal lithic materials cemented within the deposits.

Scarborough Export Trunkline Cultural Heritage Assessment (UWA, 2021)

Following the recommendations of Mott (2019), Woodside engaged with the DHSC project from mid-
2019. Woodside subsequently engaged researchers from the then-concluded DHSC project based
at the University of Western Australia (UWA) to assess the prospectivity for archaeological sites
along the Scarborough export trunkline route and adjacent areas, beginning at the Burrup Peninsula
and ending at the edge of the continental shelf in consultation with MAC (UWA, 2021).
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The UWA Indigenous UCH assessment along the proposed export trunkline route developed a
predictive model for the potential for UCH to be located within the submerged landscapes along the
Scarborough export trunkline route (UWA, 2021). The study concluded that the export trunkline route
is likely to have “low to nil impacts” to Indigenous archaeological values across the project footprint
in Commonwealth waters (UWA, 2021).

The middle shelf landscape crossed by the export trunkline was determined to be of very low or no
likelihood of impact to Indigenous archaeological values and “The current development envelope is
the preferred pipeline route within mid shelf” (UWA, 2021). The assessment noted that “The mid
shelf is flat, relatively featureless and covered by a thick layer of recent marine sediments. The
absence of definable landscape features, exacerbated by marine sediment cover observed along
the 300 m wide survey corridor makes this 30 m wide export trunkline development corridor low
prospectivity for any residual, in-situ, surface manifestations of Indigenous heritage” (UWA, 2021).
Two “low relief beach ridge and beach barrier features” that were identified were considered to
predate the 65,000 years of scientifically verified occupation of the Australian continent and
“Therefore, they are likely to have a low prospectivity for cultural heritage being captured in these
durable surfaces at formation, and similarly low potential for subsequently deposited cultural material
having survived initial inundation and subsequent marine pedogenic forces.” (UWA, 2021). The
assessment also identified within the EMBA “two mounds which are interpreted as low relief hills of
an unknown geology, each more than 15 km from the proposed pipeline envelope” (UWA, 2021).

Although the outer shelf possesses a highly prospective cultural landscape, the assessment
concluded “Scarborough pipeline development is likely to have nil to low impact on any potential
heritage values and the current development envelope is the preferred pipeline route here” (UWA,
2021). Within the EMBA, “There are several locations at the outer edge of the continental shelf
where the reconstructed submerged landscapes are assessed as having high potential for significant
heritage being present... These high potential landscape features are especially notable to the north
of the proposed pipeline. If submerged heritage was to be encountered here, it would be of high
significance, and we have identified several sections of the route where this possibility is greater
than elsewhere.” For clarity, the assessment also notes that “While there are landforms and features
that were identified on the seabed as having a higher probability of hosting indigenous UCH and
would benefit from direct observations via ROV/AUV, these have not been identified within the
proposed pipeline route.” (UWA, 2021) and “The current pipeline alignment avoids several higher
value landforms which increased heritage sensitivity (i.e., karst depressions, tidal channels) in
proximity to the pipeline.” (UWA, 2021).

The EMBA also includes areas of the inner shelf where “development proposal is likely to have nil
or very low impact on any places with heritage values. The identification of more prospective
submerged landscapes across this inner shelf, make the current proposal the preferred pipeline
route within Mermaid Sound.” (UWA 2021). The inner shelf includes “submerged barrier systems
which outcrop at the seabed.” (UWA 2021). The assessment noted these were dated “between
80,000 to 130,000 years BP and 186,000 to 245,000 years BP. Given these early ages it is unlikely
that these barriers formed as an active cultural landscape and therefore these are unlikely to be
prospective for encapsulated archaeological evidence. While it is possible that people may have
occupied these exposed landscapes at any time in the last 65,000 years, the absence of water or
other attractors associated with these identified low relief limestone-ridge landscapes lowers this
potential, while their exposed nature makes for low survival chances of artefactual deposits laid on
these exposed hard surfaces” (UWA, 2021).

The inner shelf includes “no palaeochannels, relict waterholes, clay pan features, or igneous rock
outcrops — such as can be observed in other parts of the Dampier Archipelago — that have been
identified has hosting or potentially hosting cultural heritage sites” (UWA, 2021). While “The
palaeochannels of the Maitland River and Nicoll River are identifiable on the seabed to the south of
Enderby Island and the east of the Archipelago on the inner shelf... The proposed pipeline transects
neither of these palaeochannels — nor any submerged mounds/hills (i.e., features of potential
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mythological significance to the Ngarda ngarli) that can be identified from the bathymetric
reconstruction.” (UWA, 2021).

Side Scan Sonar Review (Nutley, 2022)

At the request of MAC, a review of existing side scan sonar data for the PAA on the Ancient
Landscape was undertaken by a maritime archaeologist (Nutley, 2022), with a particular but not
exclusive focus on submerged fish traps. Although the remote sensing data was not targeted
specifically at underwater cultural heritage when originally collected, the review noted the data was
sufficient to provide a platform for assessing features that may require further investigation (Nutley,
2022). This review included the barrier systems identified in UWA (2021) in the mid- and inner shelf.

This review identified numerous clusters of depressions which are “certainly naturally occurring
features” and “none of them appear to be archaeological in nature” but requested further advice on
what these represented to better understand the landscape and whether these were permanent
features such as karsts. Woodside considers from existing data and previous investigation that these
depressions in sandy sediments are a result of marine life and moving fluids. The report concluded:
“No indication of stone structures such as fish traps, or hut foundations could be detected in the inner
reef, middle shelf or outer shelf areas. In the middle shelf and outer shelf there were no indicators of
former riverbeds, creek lines or lakes with which such feature may be associated.” (Nutley, 2022).

ROV Inspection of Barrier Systems (Nutley, 2023a)

MAC requested that calcarenite ridges on the inner shelf be directly inspected where the export
trunkline would be installed in State Waters. This installation is subject to separate approvals outside
this EP, although the EMBA for activities under this EP does extend into State waters. Direct
inspection in these areas was completed by ROV with the patrticipation of a qualified marine
archaeologist and representative of MAC (Nutley, 2023a). No instances of potential cultural heritage
material were detected during these inspections (Nutley, 2023a).

The investigation “confirmed the presence of the former calcarenite, coastal barrier ridgelines that
would have been exposed prior to inundation following global warming and substantial melting of the
icecaps” (Nutley, 2023a). It was noted that any stone tools “would have been subject to tidal
movements, currents and storm waves and to have been redeposited into the ravines and valleys
between the ridges. The geodetic data for the area shows that such ravines and valleys are filled
with post-inundation marine sediments of up to five or more metres in depth.” (Nutley, 2023a). The
assessment also found “No evidence of former waterways or subsea springs or river valleys were
present at the surface of the seabed.” (Nutley, 2023a).

4.9.4.2.2 First Nations Ethnographic Heritage Assessment

Ethnographic surveys are a form of heritage survey conducted by anthropologists or ethnographers
to understand cultural features of heritage significance and heritage values within a landscape. This
is distinguished from archaeological survey (which focusses on the material remains of human
culture) and consultation (which is not confined to an assessment of heritage, is not limited to values
of a landscape and may be conducted without an ethnographic methodology).

Ethnographic surveys are “undertaken to identify Aboriginal cultural heritage sites and values that
are identifiable as tangible and intangible elements that are important to the Aboriginal people of the
State, and are recognised through social, spiritual, historical, scientific or aesthetic values, as part of
Aboriginal tradition.

“To achieve this, an ethnographic survey is undertaken with an Aboriginal person or persons who in
accordance with Aboriginal tradition, holds particular knowledge about the Aboriginal cultural
heritage and has traditional rights, interests and responsibilities in respect of the Aboriginal cultural
heritage (Mott, 2023).”

Woodside seeks to undertake ethnographic surveys where planned impacts overlap an area where
First Nations group has an established cultural jurisdiction over an area of land or sea. Cultural
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jurisdiction confirms ethnographic survey participants “in accordance with Aboriginal tradition, hold
particular knowledge about the Aboriginal cultural heritage”, and may be established through a
number of mechanisms, including prescription under heritage legislation (e.g. the Aboriginal Heritage
Act 1972 and subsidiary legislation), recognition through the determination of Native Title rights, or
through land access agreements including ILUAs or ILUA-like agreements.

Where ethnographic surveys are requested during broader consultation in which a relevant person
articulates their cultural jurisdiction, Woodside will assess this request and, where appropriate.
undertake surveys. Surveys may not be appropriate, for example, where another party has
established cultural jurisdiction or an adequate ethnographic survey has already been carried out
over the area.

As ethnographic surveys are dependent on the participation of traditional knowledge holders, it is
not possible to meaningfully conduct ethnographic surveys proactively over areas for which cultural
jurisdiction is not established or unclear.

To supplement understanding of the area subject to MAC’s cultural jurisdiction, Woodside
commissioned ethnographic surveys in 2019 and 2020 to support the Scarborough Project (Mott,
2019, McDonald and Phillips, 2021). Woodside has committed to support MAC with further
ethnographic work, but MAC has not yet elected to progress this work.

An ethnographic survey may determine both the tangible and intangible cultural heritage which may
be associated with cultural features. Importantly, ethnographic surveys are only one tool in identifying
cultural features and heritage values; Woodside has supplemented this work with archaeological
assessments described in Section 4.9.4 and extensive consultation with Traditional Custodians
described in Section 5. Typical results from ethnographic surveys may include the identification of
songlines, ceremonial places such as ‘thalu’ sites for managing environmental resources, or places
where activities such as birthing, initiation or other significant activities are performed. As a form of
heritage survey, distinct from more general consultation, surveys were limited to discussions of the
relevant landscape. However, participants were not restricted in the types of tangible and intangible
cultural heritage they were encouraged to identify.

Preliminary Desktop Assessment and Ethnographic Inspection (Mott, 2019)

The 2019 survey was undertaken due to the potential planned impact of offshore, nearshore and
onshore activities associated with the Scarborough project within the cultural jurisdiction of Ngarda
Ngarli people, traditional custodians of Murujuga. The survey was conducted with members of all
five Traditional Custodian groups of Murujuga (Mardudhunera, Ngarluma, Wong-Goo-Tt-Oo,
Yaburara and Yindjibarndi) invited through Prescribed Bodies Corporate for Ngarda Ngarli people
(including NAC and WAC) and MAC, who met on country with heritage consultants.

The aim of this aspect of the work was “to undertake an initial ethnographic site visit to consult with
traditional owners to discuss the current research undertaken by others on submerged landscapes
generally, and to seek specific feedback on the nature of the proposed export trunkline pipeline plans
including the pipe landfall area, adjacent to a significant Aboriginal heritage site” (Mott, 2019).
Participants were provided with a map of the Scarborough development (Figure 4-16) and asked to
identify any values in the surrounding landscape.

No cultural features or heritage values were identified in the Operational Area or EMBA through this
survey (Mott 2019).

Within the recommendations arising from this work, it was advised “If any deviations from the current
Project Area footprints are made, addendum desktop heritage assessment and consultation with
traditional owners should be undertaken.” The desktop component of Mott (2019) related to
archaeological heritage, and subsequent archaeological assessments are described in
Section 4.9.4.

Consultation with Traditional Custodians for the project, have been undertaken as described in
Section 4.9.4 and Section 5.
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Figure 4-16: Scarborough development extent considered in the 2019 ethnographic survey (Mott, 2019)
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Ethnographic Consultation (McDonald and Phillips, 2021)

The 2020 survey was undertaken due to the potential planned impact of offshore, nearshore and
onshore activities associated with the Scarborough project within the cultural jurisdiction of Ngarda
Ngarli people, traditional custodians of Murujuga. The survey was conducted by MAC as
representatives of Traditional Custodians for the onshore and nearshore aspects of the Scarborough
Project. MAC appointed their preferred heritage consultants to meet on Country with the MAC Circle
of Elders to discuss the project and identify any cultural values (McDonald and Phillips 2021). The
resulting report is owned by MAC and was approved by the Circle of Elders prior to being provided
to Woodside. Representatives from the Mardudhunera, Ngarluma, Yaburara, Yindjibarndi and
Wong-Goo-Tt-Oo Peoples—all five Indigenous groups represented by MAC (MAC 2022)—
participated in this survey (McDonald and Phillips 2021).

The scope of works for this survey defines the purpose of this survey as follows:

The ethnographic consultation aims at providing an understanding of the cultural heritage values
associated with the submerged landscape.

Specifically, the survey and reporting will provide Woodside an understanding of the cultural values
within the coastal, nearshore and offshore proposed Scarborough export trunkline and associated
works areas.

The scope of the assessment was informed by the Scarborough project’s development footprint as
provided in Figure 4-17 . A landscape-scale approach was undertaken, considering heritage values
that may be identified by participants well beyond this footprint. No boundary was imposed on the
participants, and participants were not restricted in the types of heritage value they were encouraged
to identify. As an indication of the breadth of the cultural landscape that the survey considered,
cultural features and heritage values were identified more than 60km from the development footprint.

Participants were shown an introductory video explaining the key parameters of the Scarborough
project including the proposed export trunkline (McDonald and Phillips 2021). The survey identified
ethnographic sites onshore, but these are outside the Operational Area and EMBA and scope of this
EP (McDonald and Phillips, 2021).

It is not appropriate or practical to request Traditional Custodians to list all ethnographic values
onshore which they have not identified as potentially impacted, however some identified in the report
included stories related to Eaglehawk Island and several sites at Withnell Bay several kilometres
from the project footprint in State waters, outside of the EMBA and exclusively onshore. Some of
these sites have spiritual connections and songlines throughout the landscape including to Cape
Preston and Depuch Island. It was not proposed in the report that the Project would pose any risk to
these sites or values, which are located well outside the EMBA. It was noted that some traditional
knowledge of ethnographic values may have been lost through the effects of colonisation generally,
and as a result of the Flying Foam Massacre in particular (McDonald and Phillips 2021).
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Figure 4-17: Scarborough Development Location considered in the 2020 ethnographic survey
(McDonald and Phillips, 2021)

4.9.4.2.3 Future Ethnographic Surveys

McDonald and Phillips (2021) represents the findings of Phase | of a planned two-part ethnographic
survey, and recommends that the Phase Il ethnographic survey be initiated. The second phase goes
beyond industry standard by engaging with neighbouring First Nations groups to identify potential
ethnographic values that traverse traditional group boundaries. Per Appendix F: Consultation, Table
2, Woodside has communicated its commitment to the Phase Il survey to MAC. MAC has not yet
elected to progress this work.

Phase | of the ethnographic survey was run by MAC, and the scope of this survey required “Full
recording and significance assessment. The consultant is to provide advice as to whether there are
cultural values within and nearby the footprint area...” Discussion with MAC’s then CEO has
confirmed that MAC does not consider that they have failed to deliver on this scope. The survey was
conducted with members of MAC’s Circle of Elders, who are recognised as cultural authorities for
Murujuga, and the final report was approved by the Circle of Elders prior to being provided to
Woodside.

Therefore, the Phase | survey adequately describes and assesses the cultural, spiritual, aesthetic
and social values held by Traditional Custodians for the project area and surrounding land and
seascape. Given the nature of the proposed Phase 2 survey, it is not necessary to complete Phase I
survey before or in order to commence the operation of the Scarborough Project.

Woodside has also conducted extensive engagement with appropriate representatives as
determined by MAC over the course of several years as well as a number of neighbouring Indigenous
First Nations groups and representatives as detailed in Section 5. As reported in Section 4.9.4, this
consultation with MAC has resulted in the detailing of cultural values beyond the heritage values that

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: SAOO06AF0000022 Revision: 3 Woodside ID: 1401801827 Page 164 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

may be identified through ethnographic survey, and in greater detail than the results of ethnographic
survey to date. On 21 July 2023, MAC advised by letter that MAC “have no concerns at this point in
time” regarding the proposed activities subject to this EP.

Beyond MAC, no Indigenous group has articulated cultural jurisdiction over any area of waters
subject to impacts from planned activities. BTAC has stated that their 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.” These locations are outside of the extent of planned impacts. A review of
publicly available literature has been undertaken to seek clarity on the extent of Sea Country for
Thalanyji people in Section 4.9.4.1 and has not identified any areas recorded as Thalanyji Sea
Country which overlap the extent of proposed impacts.

Woodside has offered support, through ongoing consultation, for initiatives proposed by Traditional
Custodians to record Sea Country values (see Appendix G: Program of Ongoing Engagement with
Traditional Custodians).

Woodside engages in ongoing consultation throughout the life of an EP. Should feedback be
received (including any relevant new information on cultural values from the Phase Il survey or other
sources), it will be assessed and, where appropriate, Woodside will apply its Management of Change
and Revision process (see Section 7.2.7).

4.9.4.3 Consultation Feedback to Inform Existing Environment

4.9.4.3.1 Summary of Values Raised During Consultation

A summary of the topics/interests and values raised by First Nations groups through consultations
on this Petroleum Activities Program, or raised in context of general Scarborough Project activities
or other activities are provided in Table 4-22.

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 2021). 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 spiritual and cultural connection to the environment?® that First Nations people hold.

Appendix G: Program of Ongoing Engagement with Traditional Custodians 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 during Woodside’s activities via ongoing dialogue with Traditional
Custodians. 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 7.2.7).

10 Definition of ‘Environment’ in Regulation 4 of the OPPGS (Environment) Regulations are defined as:

a) ecosystems and their constituent parts, including people and communities, and

b) natural and physical resources, and

c) the qualities and characteristics of locations, places and areas, and

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 4-22: Feedback received via consultation to inform Existing Environment Description

Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/interest

Potential for overlap

Operational Area

EMBA

world

BTAC representing Raised in context of Value: Cultural obligation to care for the environmental values of sea country Possible Possible (unspecified)
some of the Gnulli general Scarborough Sea country extends “out to the vast islands off the coast of the Pilbara, including (unspecified) Possible (unspecified)
native title claimants | Project activities the Monte Bello Islands, Barrow Island, and the Mackerel Islands”
(Baiyungu and No
Thalanyji people)
Kariyarra Aboriginal Raised in context of Interest: Assertion of sea rights in native title claim area No Yes
Corporation general Scarborough | |nterpreted as general connection to country, assertion of rights to access country
Project activities and cultural obligation to care for environmental values of sea country
Raised in context of Value: Coastal resource collection - fishing, trapping, crabbing, catching turtles, No Possible
general EP dugong, stingray (barbs) and collecting shellfish.
consultation . . . .
Value: On Country access - visiting offshore islands at low tide No Possible
and intergenerational knowledge transfer.
Value: Cultural obligations to care for Country, including Sea Possible Possible (unspecified)
Country. (unspecified)
Value: Secret Habitat Totems associated with Sea Country
Value: The existence of intangible cultural heritage including the Yinta (associated Possible Possible (unspecified)
with Sea Country). (unspecified)
From Kariyarra Native Title documents it is clear that Yinta are significant
cultural/spiritual sites, often a pool or water source but possibly a hill or other
feature. These are, at least generally, associated with creation beings and are a
core part of cultural rights to land in determining who can use or speak for an area.
Interest: Coastal landforms No Possible (unspecified)
Interest: Coastal native vegetation No Possible (unspecified)
Feature: Tangible cultural heritage (sites) associated with the coast/ocean. No Possible (unspecified)
Value: Intangible cultural heritage associated with the coast/ocean. Possible Possible (unspecified)
(unspecified)
Interest: Shark Bay environment is unique and has the largest living organism in the | No No
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Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area EMBA

Malgana Aboriginal Raised in context of Feature: Stromatolites No No
Corporation** general Scarborough | |nterest; Shark Bay contains stromatolites and microbial mats which are amongst
Project activities the oldest living in the world.
Interest: Seagrass No No
For Shark Bay Malgana Aboriginal Corporation stated that they had observed a
nearly 25% loss of seagrass from a hypersaline discharge into the bay
Murujuga Aboriginal | Raised in context of Value: Mermaid Sound ecosystem health No Possible

Corporation
representing Ngarda-
Ngarli people
(Mardudhunera,
Ngarluma, Wong-
Goo-Tt-Oo, Yaburara
and Yindjibarndi)

Nearshore
Scarborough Project
activities (MAC 2021
as cited in Woodside
2023)

Feature: Whale
Value: A whale thalu is an increase at a totemic site that brings whales into beach

Value: Whales and other species of totemic importance need to be protected,
including their populations, biodiversity, and migration patterns

Value: Whales are culturally important species that migrate through Mermaid Sound.

Humpback whales in particular.

Possible (whale)

Possible
(unspecified)

Possible (whale)
Possible (unspecified)
Possible (whales)

Possible (unspecified;
other species)

Possible

Possible (whales)
Possible
(unspecified; other
species)

No (based on
defined location)

Feature: Dolphins Possible Possible (dolphins)
Value: There are cultural ceremonies associated with communicating with dolphins | (dolphins) Possible (unspecified)
Possible
(unspecified)
Feature: Dugongs Possible Possible (dugongs)
Value: Are a food source associated with seagrasses near Gidley Island (dugongs) No (based on defined

No (based on
defined location)

location)

11 While Malgana is not a relevant person under regulation 25 of the Environment Regulations they have been included in this table as they provided feedback during consultation.
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Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area EMBA

Feature: Fish
Value: There are thalu ceremonies associated with increasing fish stocks

Possible (fish)

Possible
(unspecified)

Possible (fish)
Possible (unspecified)

Feature: Sea snakes
Specifically mentioned as culturally important species

Possible (sea
snakes)

Possible (sea snakes)

Feature: Flatback, green, hawksbill, loggerhead and leatherback turtles

Possible (turtles) Possible (turtles)

Turtles are culturally important species that moves through Mermaid Sound. Turtles | No (based on Possible

are most often seen in shallower areas and where there are seagrasses defined location)

Most beaches are nesting sites for turtles, including those on Gidley and Legendre

Islands No (based on Possible

Value: The songline associated with the turtle comes from Fortescue to Withnell defined location)

Bay. This song is sung by four or five tribes for day and night without consuming No (songline No (songline

food or water geographically geographically restricted
restricted nearshore)
nearshore)

Feature: Coral No Possible

Fish are attracted to areas with coral No (based on defined

Concerned about coral bleaching because corals are important. Beautiful colours. location)

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
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area EMBA
Feature: Seagrass No Possible (Accumulated
Seagrasses provide protection for animals. hydrocarbons above
. . . . L . threshold concentrations
Locations identified during consultation include Conzinc Island; between Angel and (2100 g/m?) with a low
Gidley Island. probability: Gidley
Island)
No (based on defined
location)
Value: Mangroves would have provided shelter, crabbing, digging for shellfish, could | No Possible
be turtle nurseries No (based on defined
Locations identified during consultation include Conzinc Bay north end; Flying Foam location)
Passage; Searipple Passage; north-east bay of West Lewis Island
Interest: Macroalgal communities, which are important primary production sites, No Possible
habitats, and food sources (not explicitly identified by elders) Yes
Interest: Subtidal soft-bottom communities, which support invertebrate diversity (not | Yes
explicitly identified by elders) Possible
Interest: Intertidal sand and mudflat communities, which are important primary No
production sites, support invertebrate diversity and provide food for shorebirds (not Possible
explicitly identified by elders)
Interest: Rocky shores, which are habitats for intertidal organisms and provide food No
for shorebirds (not explicitly identified by elders)
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Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area

EMBA

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

Possible (submerged)

Possible (broader
EMBA, Accumulated
hydrocarbons above

threshold concentrations

(=100 g/m?) with a low
probability: Gidley
Island)

No Conzinc Bay (based

on defined location)

No Conzinc Bay (based

on defined location)

Nganhurra Thanardi
Garrbu Aboriginal
Corporation
representing
Baiyungu and
Thalanyji people

Raised specific to
Petroleum Activities
Program (see
Appendix F:
Consultation;Table 2)
Raised in context of

general Scarborough
Project activities

Interest: Whales - query regarding noise impacts, monitoring and operational
responses to whale sightings

Possible (whales)

Possible (whales)

Raised in context of
decommissioning
activities

Interest: Whale sharks — query regarding activity timing

Possible (whale
sharks)

Possible (whale sharks)

Interest: Marine parks — query regarding risks from activity in relation to
decommissioning

Yes (Montebello
AMP)

Yes

Ngarluma Aboriginal
Corporation (NAC)

No values raised

Ngarluma
Yindjibarndi
Foundation Ltd
(NYFL)

No values raised
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Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area

EMBA

Robe River Kuruma Raised in context of Feature: Underwater heritage No Possible
Aboriginal general Scarborough
Corporation Project activities
(RRKAC)
Save Our Songlines, | Raised specific to Feature: Songlines, dreaming and energy lines (unspecified) Possible Possible (unspecified)
[Individual 4] and Petroleum Activities (unspecified)
[Individual 3] Program (see
Appendix F: Interest: Murujuga No No
Consultation ;Table 2) | Query of potential impacts to Murujuga rock art (emissions)
Raised in context of
gen.eral chrporough Restricted access to Murujuga
Project activities
Value: Offshore Island (Rosemary Island) No No

Cultural sensitivities/ practices associated with island.

Value: Turtles
Rosemary Island identified as breeding ground for turtles

Possible (turtles)

Possible (turtles)

Feature: Whales — including migratory patterns Possible Possible

Interest: Turtles — including migration patterns Possible Possible

Interest: Dugongs - unspecified Possible Possible

Interest: Plankton - unspecified Possible Possible

Interest: Seagrass - unspecified No Possible

Interest: where saltwater and freshwater meet No Possible
Raised in Concise Value: Caring for Country Possible Possible (unspecified)
Statement and (unspecified)

Affidavit® in context of
Scarborough seismic
activities

[Individual 3] asserts she and [Individual 4] are holders of women'’s lore with cultural
obligations to protect, preserve and promote the environment, animals and plants
threatened by the Activity (specific to Seismic)

[Individual 3] asserts the spiritual health and wellbeing of Murujuga and all the plants
and animals present on Murujuga and connected to the songlines in and around
Murujuga
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Relevant First Consultation Description of Value/Interest Potential for overlap
Nation context :
Group/individuals Operational Area EMBA
Feature: Whales Possible (whales) Possible (whales)
[Individual 3] asserts the following values: Possible Possible (songlines,
“Whales carry important songlines, the whale Dreaming, and connection between (songlines, unspecified)
land and sea” unspecified)

"As the biggest animal on earth, the whale has the greatest heart connection to
songlines, people and animals and carries the songlines around the ocean,
connecting places."

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

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

"The women's lore that [Individual 4] and [Individual 3] carry is the songline of the
whale, which is important for sustaining the creation of all animals and humans."

"[Individual 4] and [Individual 3] connect to the whales like this through their
songlines, they sing to the whales, the whales feel that song and the connection
through their hearts, regardless of the distance."

"the whales tell [Individual 4] and [Individual 3] a story, and [Individual 4] and
[Individual 3] are the people who feel and who are connected to that story.
[Individual 4] and [Individual 3] have that feeling of connection inside them all the
time, they live and breathe it, they are in and everything about it."

"Because each animal uses songlines for migration, breeding and feeding, the
disruption or distortion to the songlines causes the animals to become disoriented,
confused or lost.”
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Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area

EMBA

Interest: Whales
Interest: Pygmy Blue whales

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

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

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

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

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

Possible (whales)

Possible (whales)

Interest: Turtles

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

“Potential impacts on marine species and natural environment, relevant to the

natural environment, relevant to the Applicant's interests, including but not limited to:

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

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

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

Possible (turtles)

Possible (turtles)

Interest: Dugongs
“Potential impacts on marine species and natural environment, relevant to the

natural environment, relevant to the Applicant's interests, including but not limited to:

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

Possible (dugong)

Possible (dugong)
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Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area EMBA

Interest: Pelagic fish
“Potential impacts on marine species and natural environment, relevant to the

natural environment, relevant to the Applicant's interests, including but not limited to:

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

Possible (fish) Possible (fish)

Interest: Sharks
“Potential impacts on marine species and natural environment, relevant to the

natural environment, relevant to the Applicant's interests, including but not limited to:

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

v. potential impacts on water quality and consequent potential impacts on marine

fauna such as whales, dugongs, sharks, rays, and seabirds from the risk of
unplanned chemical discharges (non-hydrocarbon)”

Possible (sharks) Possible (sharks)

Interest: Plankton Possible Possible
“Potential impacts on marine species and natural environment, relevant to the

natural environment, relevant to the Applicant's interests, including but not limited to:

i. chronic mortality to some marine organisms, including zooplankton

Interest: Water quality Yes Yes
“Potential impacts on marine species and natural environment, relevant to the

natural environment, relevant to the Applicant's interests, including but not limited to:

iv. potential operational discharges associated with the presence of ships in the

area, including potential impacts to water quality

v. potential impacts on water quality and consequent potential impacts on marine

fauna such as whales, dugongs, sharks, rays, and seabirds from the risk of

unplanned chemical discharges (non-hydrocarbon)

Interest: Seabirds Possible Possible

“Potential impacts on marine species and natural environment, relevant to the

natural environment, relevant to the Applicant's interests, including but not limited to:

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

Consultation
context

Description of Value/Interest

Potential for overlap

o Operational Area EMBA
Group/Individuals P
Interest: Where saltwater and freshwater meet No Possible
"The places where the saltwater from the sea and the freshwater from the land
connect are where the biggest energy lines'? are, and that connection is a core of
creation relevant to a Dreaming story."
Value: Rock Art No Possible (submerged)
"Rocks at Murujuga symbolise stories, the totems (the depicted artwork) - whether
representing plants or animals - and tell a story of their history, and how long they've
been there."
Value: Bungarra, Eagle, Kangaroo No No
Identified totemic species
Interest: Murujuga No Possible
"When [Individual 4] and [Individual 3] and their people stand on Country they are
connected to their songlines through the rocks. As holders of women's lore,
[Individual 4] and [Individual 3] put healing energy into the rocks and use that to
heal the songlines.”
[Individual 4] and [Individual 3] connect to their bloodline, old people and songlines
through Country, including the rocks at Murujuga, which are encrypted with ancient
stories that keep connection to the bloodline and songlines alive and well."
Wanparta Aboriginal | Raised generally Feature: Water Yes Yes
Corporation The importance of water was emphasised by the group
Feature: Dreamtime stories through nearshore island No Possible
There are Dreamtime stories through the nearshore island (Solitary
Island/Jarrkunpungu)
Raised in context of Interest: Ocean Yes Yes
general Scarborough | protection and management of marine life and healthy ocean plays a significant role
Project activities in lore, culture and customs.
Value: Connection to the ocean Possible

12 Although [Individual 3], [Individual 4] and Save our Songlines referred to and described Energy Lines, these are understood to be the same as songlines and this document therefore refers to songlines
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Relevant First
Nation
Group/Individuals

Consultation
context

Description of Value/Interest

Potential for overlap

Operational Area EMBA

Value: Caring for the ocean

Possible (unlikely
due to distance to
Operational Area)

Possible (unlikely
due to distance to

Operational Area) Possible

Value: Connection to Sea Country Possible Possible (unspecified)
The Ngarla People have a deep spiritual connection to Sea Country (unspecified)
Interest: Freshwater No No

Value: Kestrel is a totemic species as depicted on the corporation’s logo

No (onshore No (onshore species)

species)
Value: Octopus is a totemic species as depicted on the corporation’s logo Possible Possible
Value: Bream is a totemic species as depicted on the corporation’s logo Possible Possible
Value: Sting ray is a totemic species as depicted on the corporation’s logo Possible Possible
Value: People are linked to the dreaming stories through the interconnecting islands | No Possible
Wirrawandi Raised in context of Interest: Whales - query with regard to whale migration and timing of Project Possible Possible
Aboriginal general Scarborough activities; impact of noise on whale communication
Corporation Project activities - . o . .
representing Ngarda- Interest: Turtles - query with regard to turtle monitoring programs Possible Possible
Ngarli Interest: Underwater heritage — query with regard to where sites have been recently | No Possible
(Mardudhunera and found
Yaburara)
Raised in context of Value: Rock Art — query whether air emissions from activities impacts rock art and No No (air emissions

decommissioning
activities

controls to minimise potential impacts

impact to rock art)

Possible (submerged
rock art)

Yamatji Marlpa
Aboriginal
Corporation (YMAC)

No values raised
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Relevant First

Consultation

Description of Value/Interest

Potential for overlap

Natlt_)n_ SO Operational Area EMBA
Group/Individuals
Yindjibarndi No values raised - - -
Aboriginal
Corporation
Yinggarda Aboriginal | Raised in context to Interest: Whales — query with regard to potential impacts to whale migration patterns | Possible Possible
Corporation Scarborough project and impacts from vessel collision
representing activities. - ) .
Yinggarda People. Value: Shark Bay Mullet — important resource No (goastal No (coastal species)
species)
Interest: Turtle — general concern about management No Possible

Interest: Dugong — raised in context of Shark Bay

No (geographically
limited)

No (geographically
limited)

Interest: Seagrass being food source for Dugong

No

Possible
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4.9.4.3.2 Murujuga Aboriginal Corporation Cultural Values of Marine Ecosystems

Murujuga Aboriginal Corporation (MAC) was consulted during the development of the Scarborough
Project (Nearshore Component) Dredging and Spoil Disposal Management Plan (DSDMP) which
included Commonwealth activities for full activity context (e.g., trenching and spoil disposal; and
borrow ground dredging and associated backfill) that are pertinent to this EP. As a part of the DSDMP
consultation, MAC proactively engaged the Circle of Elders to identify places, areas and values of
the marine environment that are of cultural importance. MAC prepared a report titled “Cultural Values
of the Environment for Scarborough DSDMP” which identified values of the marine environment that
are of cultural importance to MAC. This work was an outcome of consultation further described in
Section 5. This work is not considered an ethnographic survey, as it did not employ ethnographic
survey methodology or the participation of a qualified anthropologist or ethnographer.

No specific environmental values of cultural importance were identified within the export trunkline
Project Area (KP32 to KP50). Rather, values were identified within Mermaid Sound, which is directly
relevant for the EMBA and for specific values can be inferred within the PAA.

4.9.4.3.3Further 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: Consultation)

In correspondence from 20 February 2023 relating to the Scarborough Project, BTAC advised that:

e 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.

e 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: Consultation.
BTAC’s Sea Country has been identified as relating to nearshore islands and in nearshore areas
which are not relevant to this EP.

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 Thalanyji 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 and 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., Hook et al. 2020).

An early 1940’s 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
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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 AIATSIS 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 "[n]o
published information available”. It is also noted that "[t]his 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 and 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, specifically:

e Buurabalayji Thalanyji Aboriginal Corporation

e Buurabalayji Thalanyji Aboriginal Corporation RNTBC

e Onslow Thalanyji Aboriginal Corporation

e  Wurrumalu Thalanyji Aboriginal Corporation.

The only currently operative organisation, and the only organisation with an identified website, is
Buurabalayiji Thalanyji Aboriginal Corporation RNTBC. 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, specifically:

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.

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: SAOO06AF0000022 Revision: 3 Woodside ID: 1401801827 Page 179 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

The area of WC1995/002, as defined in the map forming Attachment 1 to the Native Title
Application,*® 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
Application,® includes an aera of water extending approximately 30 km from the mainland coast in
encompassing a humber of islands, including:

o Airlie Island

e Ashburton Island

e Bessieres Island

e Direction Island

e FlatlIsland

e Locker Island

¢ Round Island

e Serrurier Island

e Table Island

e Thevenard Island

e Tortoise Island

e the Twin Islands.

The area also includes the southern-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.

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. Reasonable and practicable steps have been taken to identify cultural features
and heritage values of Thalanyji people in the EMBA.

If further guidance from BTAC is received as part of ongoing consultation which changes Woodside’s
understanding of the extent of Thalanyji Sea Country, then, if applicable, Woodside’s Management
of Change and Management of Knowledge process with EPO 28 will be applied to manage potential
impact to newly identified cultural values or features to ALARP and an acceptable level. This
estimation does not limit the extent of consultation with BTAC or the features and values they are
encouraged to identify and communicate.

Bhttp://www.nntt.gov.au/searchRegApps/NativeTitleClaims/NTDA%20Extracts/WC1995 002/Attachment%20A-
%20Thalanyji%20Map.pdf

14 http://www.nntt.gov.au/searchRegApps/NativeTitleClaims/NTDA%20Extracts/WC1996_082/SNTAExtract_WC1996_082.pdf

Bhttp://www.nntt.gov.au/searchRegApps/NativeTitleClaims/NTDA%20Extracts/WC1999_045/1999 11 09%20Attachment%20B%20Ma
p%200f%20Claim%20Area.pdf

Bhttp://www.nntt.gov.au/searchRegApps/Native TitleClaims/NTDA%20Extracts/WC2010_004/WC2010_004%202.%20Map%200f%20A
pplication%20Area.pdf
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4.9.4.3.4 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 4-23 consolidates the cultural features and heritage values identified in Sections 4.9.4.1,
4.9.4.2 and 4.9.4.3 and confirms whether there is potential for these to exist within the PAA or EMBA.
As previously described, topics which have been raised in the context of an interest linked to the
natural environment are impact and risk assessed in Section 6.7 and 6.7.13.

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 PAA 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 4-23: Summary of cultural features and heritage values

Identified cultural Context EP Source Potential for overlap
features and R —
heritage values . . Ethnographi Desktop
Consultatian Archae_ologlca ¢ Heritage Literature Operational Area EMBA
RECRIEES | ST Assessment | Assessment
Assessment
Archaeological Heritage and Landscapes
Coastallisland Coastal archaeological sites include shell Possible
archaeological sites | middens, artefact scatters, skeletal v < v v No (shoreline
material/burial sites, camps, meeting places, accumulation
hunting places and water sources. only)
Petroglyphs Petroglyphs are a form of rock art.
Petroglyphs are a prominent feature v < v v N Possible
. . o o]
particularly at Murujuga where it is found on (submerged)
hard, volcanic rock.
Fish traps Stone arrangements constructed in intertidal Possible
areas which fill with fish at high tide and trap v v x v No
. (submerged)
them at low tide/
Submerged The Ancient Landscape extends between
archaeological sites 125m and 130m below current sea level. None identified;
Ancient occupation of this area may have left v x x v No Possible
traces through now submerged (Unknown)
archaeological sites.
Rivers, waterholes, Water sources on the Ancient Landscape
tidal channels and which may be culturally significant or
seeps archeologically prospective.
Traditional knowledge retains knowledge of x v x v No Known to occur
some water sources on the ancient
landscape and some submerged waterholes
are related to a Kangaroo songline.
Submerged Calcarenite ridges that have formed at
calcarenite former coastal sand dunes have the potential
ridges/paleo beach to encase and preserve artefacts from x v x v Known to occur Known to occur
barrier systems disturbance during inundation where these
formed following human occupation.
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Identified cultural Context EP Source Potential for overlap
features and e —
heritage values Consultation | Archaeologica Ethnographl Desktop :
Feedback | Heritage ¢ Heritage Literature Operational Area EMBA
Assessment | Assessment
Assessment
Submerged hills Hills on the Ancient Landscape which may
be culturally significant or archeologically
prospective. As sea level rose these hills x v x v No Known to occur
would have become islands and eventually
submerged.
Madeleine Shoals Archaeologically prospective location on the
submerged_landscape, |nclud_|ng igneous < < x v No Known to occur
geology which has the potential to include
rock art.
Karst Natural depressions with the potential to
depressions/Ravines _contaln_artefacts displaced during < v < v No Possible
and valleys between | inundation.
submerged ridges
Intangible values
Songlines Ethnographic survey noted dreaming tracks
from locations onshore and to islands
outside of the EMBA but was not able to v < v v Possible Possible
determine the routes of any dreaming tracks (unspecified) (unspecified)
that may extend across the submerged
landscape.
Creation/dreaming Ethnographic survey noted some sites
sites, sacred sites associated with creation/dreaming or
and ancestral beings | ancestral beings are known on land outside
the EMBA. v " v v Possible Possible
Publicly available literature talks to (unspecified) (unspecified)
creation/dreaming and ancestral beings,
including water serpents, connected to or
originating from the sea generally.
Ceremonial sites Places where ceremony (e.g. thalu Possible
ceremonies) are performed. All identified x x x v No e
(unspecified)

ceremonial sites are located onshore.

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: SAO006AF0000022

Revision: 3

Woodside ID: 1401801827

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

Page 183 of 752




Scarborough Offshore Facility and Trunkline (Operations) EP

Identified cultural Context EP Source Potential for overlap
features and e —
heritage values Consultation | Archaeologica B DES oD
Feedback | Heritage ¢ Heritage Literature Operational Area EMBA
Assessmgent Assessment | Assessment
Cultural obligations Cultural obligation to care for the
to care for Country environmental values of Sea Country. Possible Possible
Exclusion of Traditional Custodians from Sea v x x v (unspecified) (unspecified)
Country or decision-making processes may P P
inhibit ability to care for Country.
Knowledge of The preservation and transmission of
Country/customary knowledge is dependent on the preservation
law and transfer of of the environment generally. v " v v Possible Possible
knowledge Exclusion of Traditional Custodians from Sea (unspecified) (unspecified)
Country may inhibit the transfer of
knowledge.
Connection to Connection to Country is described in
Country publicly available literature as “important to
the Traditional owners’ spirituality and
religion”. Possible Possible
Connection to Country may be damaged v x x v (unspecified) (unspecified)
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 No (No
accessing or enjoying areas of Sea Country. . limitations on
Possible
v x x v (unspecified) access beyond
P the Operational
Area)
Kinship systems and | Traditional Custodians have connection to
totemic species species through kinship and totemic
systems.
4 v x x v Possible Possible

An individual may have obligation to care for
or not consume a species to which they are
kin.
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Identified cultural Context EP Source Potential for overlap
features and e —
heritage values Consultation | Archaeologica Ethnographl Desktop .
Feedback | Heritage ¢ Heritage Literature Operational Area EMBA
Assessment Assessment | Assessment
Resource collection Fishing, hunting, gathering of marine species Possible
including marine mammals, marine reptiles, v x x v (unspecified) Possible
fish and invertebrates. P
Marine ecosystems and species
Water quality _Interest only, raised as a natural environment v < < < Yes Yes
interest.
Marine species ﬁi::waet[la:gy raised in consultation and v < < v Possible Possible
Marine mammals: Generally raised in consultation.
Whales i ici
Thalu species qf totemic |mpor‘Fance. . v " " " Possible Possible
Linked to songlines and dreaming stories.
Humpback whales in particular.
Marine mammals: Cultural ceremonies associated with
Dolphins communicating with dolphins. v x x v Possible Possible
Culturally important species.
Marine mammals: Culturally important species. v N N v . .
Dugongs Used as a resource. Possible Possible
Marine reptiles: Culturally important species and migration.
Marine turtles There are thalu ceremonies associated with
turtles. v x x v Possible Possible
Turtles and turtle eggs as a resource.
Law run through the sea, including turtles.
Marine reptiles: Culturally important species. v x < x Possible Possible

Sea snakes

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: SAO006AF0000022

Revision: 3

Woodside ID: 1401801827

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

Page 185 of 752




Scarborough Offshore Facility and Trunkline (Operations) EP

Identified cultural Context EP Source Potential for overlap
features and e —
heritage values Consultation | Archaeologica Ethnographl Desktop .
Feedback | Heritage ¢ Heritage Literature Operational Area EMBA
Assessment | Assessment
Assessment
Fish: Culturally important species.
Fish, sharks and Used as a resource.
rays Law run through the sea, including fish.
There are thalu ceremonies associated with
increasing fish stocks. v x x v Possible Possible
Fish, including bream and sting rays are
totemic species.
Fish, including sharks and rays raised as a
natural environment interest.
Cephalopods: Thalu species of totemic importance. . .
p. P P P v x x v Possible Possible
Squid and Octopus Resource.
Seabirds Culturally important species.
Birds (including shags, seagulls and osprey) v x x v Possible Possible
and bird eggs as a resource.
Plankton _Interest only, raised as a natural environment v < « < Possible Possible
interest.
Benthic habitats: Culturally important with regard to No Possible
Coral connection with fish. v x x x
Coral spawning specifically raised.
Benthic habitats: Culturally important species. v " . " No Possible
Seagrass Protection of animals.
Benthic habitats: Interest only, raised as a natural environment No Possible
Macroalgal interest. v x x x
communities
Benthic habitats: Interest only, subtidal soft bottom
Epifauna and communities raised as a natural environment v x x x Yes Yes

infauna

interest.
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Identified cultural Context EP Source Potential for overlap
features and e —
heritage values Consultation | Archaeologica Ethnographl Desktop .
Feedback | Heritage ¢ Heritage Literature Operational Area EMBA
Assessment | Assessment
Assessment

Shoreline habitats: Mangrove seeds as resource. No Possible
Mangroves Critical breeding ground for marine and

terrestrial wildlife. v < < v

Mangroves would have provided shelter,

crabbing, digging for shellfish, could be turtle

nurseries.
Shoreline habitats: Interest only, raised as a natural environment No Possible
Intertidal interest.

v x x v

sand/mudflat
communities
Shoreline habitats: Interest only, raised as a natural environment v < < < No Possible
Rocky shores interest.
Shorelines Including coastal landform. No Possible

Interest only, raised as a natural environment v x x v

interest.
Marine Park/coastal Interest only. v < « < Yes Yes
reserves
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4.9.4.4 Further Context: Archaeological Heritage

Assessment of the Operational Area has not identified archaeological sites within the Operational
Area.

No coastal areas or islands exist within the Operational Area. Islands do exist within the EMBA
boundary, however given the EMBA is based on various models of an unplanned marine diesel spill
there is no anticipated impact pathway from this activity to onshore archaeological sites above
highest astronomical tide (HAT). No archaeological sites have been identified beyond terrestrial or
intertidal areas, with the exception of two sites at Murujuga in Cape Bruguieres channel and Flying
Foam Passage (Benjamin et al. 2020; Benjamin et al 2023), which are outside of the EMBA.
However, it is recognised that there is the potential for submerged archaeological sites on the
Ancient Landscape which is overlapped by the EMBA.

Archaeological sites identified onshore with the potential to exist in intertidal or submerged locations
include petroglyphs, fish traps and artefact scatters or burials contained within sand dunes. As
archaeological sites, these features have archaeological value which relates to the preservation of
their fabric (i.e. the tangible features) and their context (i.e. their location and relationship to other
archaeological and natural features). Archaeological sites may also have intangible dimensions
(ICOMOS, 2013) cultural value that exist in addition to their archaeological or scientific value and
are assessed separately.

Certain landscapes have been identified as archaeologically prospective on the submerged Ancient
Landscape, including:

e submerged water sources (rivers, waterholes, tidal channels and seeps) which have an
increased likelihood of use or habitation as past generations used the associated resources
(UWA 2021)

e submerged calcarenite ridges younger that human occupation of the continent which may
have formed over and protected artefacts in-situ (Veth 2019)

e prominent landscape features (e.g. hills, particularly of igneous rock formations) that may
have been foci for cultural activity (UWA 2021)

e karst depressions and other “catch points” where artefacts may accumulate following
disturbances caused by inundation (UWA 2021, Nutley 2022, Nutley 2023a).

Madeleine Shoals has been specifically identified by MAC as a prospective due to its igneous rock
formations which have the potential to contain petroglyphs.

4.9.4.5 Further Context: Intangible Cultural Heritage

Intangible cultural heritage has been identified through consultation with First Nations people as
culturally important (refer to Section 4.9.4.3). 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 (Ardler 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 (UNESCO 2003). As a result, physical features may
have intangible dimensions (ICOMOS 2013).

In terms of identified cultural features and heritage values related to intangible values summarised
in Table 4-23, see below for some additional context:

Songlines: Oral Songlines are often described by First Nations people as the law of the land and
make up part of the Dreaming (Neale and 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
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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 and 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
and 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 and 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 and Kelly 2020:83-84). The routes of any songlines in
the EMBA have not been provided by Traditional Custodians through consultation relevant to this
EP.

Creation/dreaming sites, sacred sites and ancestral beings: The sources located by Woodside
with detailed descriptions of the location of ancestral beings or creation/dreaming/sacred sites placed
these on land or within inland water sources such as rivers or pools.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 is generally assumed to have
been created on some level in First Nations’ cosmology.

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 directed to 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 what are known as “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.

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 and
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).

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
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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 and Phillips, 2021).

Access to Country, including Sea Country: Access 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.

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).

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 is 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

First Nations people have raised through consultation that they have a general interest in
environmental management and ecosystem health (i.e., natural environment interest), where a
group/individual was seeking further information about potential impacts and risks from the
Petroleum Activities Program on marine species and benthic communities in the Operational Area
and EMBA. This includes marine mammals, marine reptiles, fish, seabirds, plankton, benthic and
shoreline habitats and marine parks, which are described in context of their distribution and
populations in Section 4.5 and 4.6.

In terms of identified cultural features and heritage values related to marine ecosystems and species
summarised in Table 4-23, see below for some additional context:

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 and dugongs
predominantly as a resource. Details pertaining to whales, dugongs and dolphins, their distribution,
migration patterns and populations are described in Section 4.6.3.

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 4.9.4.3.4 that have the potential to interact with the PAA or EMBA. Note the only specified
songline related to marine reptiles (turtles) was shared by MAC, and was geographically restricted
from Fortescue to Withnell Bay, in Mermaid Sound (MAC 2021). 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.
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Fish and Cephalopods: Fish and squid 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. The octopus is an important totem to Ngarla People and features in the creation
story of Solitary Island. There are “increase ceremonies/rituals” for species of squid and octopus to
enhance or maintain populations. Thalu are places where these “increase ceremonies” are
performed. Details pertaining to fish and cephalopods are described in Section 4.6.1.

Seabirds: Seabirds, and in particular shags, have been identified through literature as a culturally
significant species (Malgana Land and Sea Management et al. (2021), as well as a resource (seabird
eggs; Smyth 2007). Details pertaining to seabirds and migratory shorebirds are described in
Section 4.6.4.

Benthic habitats: Through consultation, First Nations groups identified benthic habitats as valuable
for their ecological values, including corals attracting fish and seagrass providing shelters for fauna,
as well as an important resource for dugongs. Additionally, coral is valued by MAC for its aesthetic
values. Details pertaining to benthic habitats and communities, including their distribution, are
described in Section 4.5.

Shoreline habitats: Through consultation, First Nations groups identified shoreline habitats as
valuable for their ecological values, including mangroves for providing shelter to marine
invertebrates, which are identified resources, and potential nursery for turtles. Literature also notes
that mangroves are also valued for the flora and fauna they are associated with and support
(Commonwealth of Australia 2002) and Smyth (2007) reports that mangrove seeds are used as a
resource by Ngarda-Ngarli. Details pertaining to shoreline and coastal habitats, including their
distribution, are described in Section 4.5.

4.9.5 Murujuga Cultural Landscape

Murujuga is a significant cultural landscape rich with heritage values, included on Australia’s National
Heritage list and World Heritage tentative list. It contains one of the largest, densest and most diverse
collections of rock art in the world, estimated to contain over a million engravings (petroglyphs)
covering a broad range of styles and subjects. The landscape also contains quarries, middens, fish
traps, rock shelters, ceremonial sites, artefact scatters, grinding patches and stone arrangements
that evidence tens of thousands of years of human occupation. These places are linked through the
stories, knowledge and customs that are still held by Traditional Custodians and have significance
beyond their archaeological value.

This Cultural Landscape has global significance and is on the UNESCO World Heritage Tentative
List. As stated on the UNESCO World Heritage website!’:

The Traditional Custodians of Murujuga, the Ngarluma, Yindjibarndi, Yaburara, Mardudhunera and
Wong-Goo-Tt-Oo groups, collectively referred to as Ngurra-ra Ngarli, have taken the lead in
proposing the inclusion of the Murujuga Cultural Landscape on Australia’s World Heritage Tentative
List. Ngurra-ra Ngarli, represented by the Murujuga Aboriginal Corporation, have prepared this
Tentative List Submission in partnership with the Western Australian Government and with the
support of the Australian Government.

Murujuga, the Aboriginal traditional name for the Dampier Archipelago and surrounds, including the
Burrup Peninsula, is located in the Pilbara region of Western Australia. When the Ngurra-ra Ngarli
talk about Murujuga, they talk about Land and Sea Country, which consists of a narrow peninsula of
land extending approximately 22 kilometres from the mainland, a group of 42 islands, islets and

17 https://whc.unesco.org/en/tentativelists/6445/
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rocks and the surrounding sea up to 40 kilometres from the port of Dampier (Murujuga Aboriginal
Corporation 2016). With more than one million images in an area of more than 37,000 hectares,
Murujuga is home to one of the most significant and diverse collections of petroglyphs in the world
which documents the transition of an arid maritime cultural landscape through time (McDonald 2015,
Mulvaney 2015, McDonald et al. 2018). Murujuga has the densest known concentration of hunter-
gatherer petroglyphs anywhere in the world (Jo McDonald Cultural Heritage Management 2011,
Australian Heritage Council 2012, Mulvaney 2015).

For the Aboriginal people of the Pilbara region, including the Ngurra-ra Ngarli, the petroglyphs are
the work of the Marrga, the ancestral creator beings. They are a permanent reminder of Traditional
Lore and retain their spiritual power. On Murujuga, the petroglyphs are an inherited and ongoing
responsibility of the Ngurra-ra Ngarli (Jo McDonald Cultural Heritage Management 2011). The songs
and mythologies for many of the images, such as Minyuburru (Seven Sisters), the fruit bat and
Archaic Face, have important meaning across the whole of the Pilbara region and are central to
Ngurra-ra Ngarli culture.

Archaic Faces have a widespread distribution throughout the arid zone of Australia and include a
locally developed form on Murujuga (McDonald 2005, Mulvaney 2010, Veth et al. 2011). The Archaic
Faces of Murujuga are a permanent reminder of how Traditional Lore should be followed. The
presence of the Archaic Faces across the Pilbara region and into the Western Desert demonstrates
the importance of the deep time shared cultural practices, including through the transfer of songs
and mythologies between different language groups over thousands of kilometres.

“Some of these carvings are our Lore and Culture. The Lore, it goes from here, right to Uluru, from
Uluru into the desert and back again to the West. That’s including the Kimberley and Northern
Territory area. It’s still going strong”.

Source: Jakari Togo (Geoffrey Togo), Senior Cultural Ranger (deceased) 2013. Murujuga Cultural
Heritage Management Plan (Murujuga Aboriginal Corporation 2016)

There is evidence that suggests that the Ngurra-ra Ngarli first started living and using this part of the
Pilbara coastal plain around 50,000 years ago, when the coastline was understood to be about 100
kilometres away. At that time Murujuga is understood to have been wetter and warmer than it is now.
The archaeological record of the coastal plain at this time reveals a faunal assemblage no longer
found in this part of Australia, such as nail-tailed wallabies and crocodiles. Murujuga’s artists
recorded this group of animals in the engraving assemblage. During the last ice age (between 30,000
and 18,000 years ago), when the coastline was understood to be 160 kilometres away, Ngurra-ra
Ngarli are understood to have lived in the Murujuga Ranges (McDonald et al. 2018) as well as other
desert refugia. Evidence of Ngurra-ra Ngarli living in this landscape is seen in a number of
petroglyphs of animals that are now extinct, such as thylacines (Tasmanian Tiger) and a fat-tailed
species of kangaroo (Brown 2018; Mulvaney 2013) which are distributed widely across the Pilbara
region and into the sandy deserts. More recent petroglyphs depict fish, turtles, dugong and small
marsupials that now live on the islands (McDonald 2015). The variations in petroglyphs and
archaeological evidence demonstrate how Ngurra-ra Ngarli are understood to have adapted to the
changing environments wrought by sea level rise (McDonald and Berry 2016).

The estimated more than one million petroglyphs of Murujuga demonstrate an extraordinary diversity
of style, theme, mode of production and aesthetic repertoire. This art province is an inscribed
landscape complete with other archaeological components, such as stone structures, middens and
guarries, and provides a social context and means for interpreting the complexity of the petroglyphs
(McDonald and Veth 2009).

The many stone features of Murujuga include standing stones, fish traps, stone arrangements,
hunting hides and domestic structures. Some standing stones are thalu sites, places where
ceremonies are carried out to increase and manage the social and economic benefits of natural
resources (Daniel 1990). On Murujuga, stone feature sites range from single monoliths through to
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extensive alignments comprising at least three or four hundred standing stones (Vinnicombe 2002).
Thalu sites are permanent reminders of the Traditional Lore.

Murujuga is sacred to Ngurra-ra Ngarli, it is a place where everything is connected, through the
Ancestral Beings — the land, the sky, the sea, the plants, the animals, the Lore and the spiritual world.
This is the belief system that underlies life on Murujuga today (Murujuga Aboriginal Corporation
2016).

National Heritage Place — Dampier Archipelago

The Dampier Archipelago, including Murujuga, was included in the National Heritage List in 2007.
Values listed against National Heritage criteria in the gazettal notice include:

e Engravings of a wide range of terrestrial, avian and marine fauna. These provide an
“outstanding visual record of the course of Australia’s cultural history through the Aboriginal
responses to the rise of sea levels at the end of the last Ice Age”

o Engraved “archaic faces” which demonstrate the long contact between Aboriginal societies
on the Dampier Archipelago and inland arid Australia

e Diversity in representation of the human form in engravings, including depictions of groups
of people “engaged in both mundane and sacred activities”

e Standing stones, stone pits and circular stone arrangements associated with various uses

e Ability to link research on archaeological remains (middens, grinding patches, quarries) and
associated rock engravings to “contribute to an understanding of the cultural and economic
meaning”

Further detail of these values can be found in the publicly available Gazettal*®.
Murujuga National Park Management Plan

Parts of the Burrup Peninsula (4,913 hectares which is approximately 44% of the Burrup Peninsula)
are owned by the Murujuga Aboriginal Corporation, leased back to the Western Australian
Government and is jointly managed with DBCA as a National Park'® (DBCA, 2024). The Park and
some adjacent areas is managed under the Murujuga National Park management plan 78 (2013, as
amended 2023)). The Management Plan created by Ngarda-Ngarli and their joint management
partners seeks to ensure the protection of the area and to revive Ngarda-Ngarli knowledge,
associations and responsibility. Table 4-24: Murujuga National Park Management Plan objectives
and applicability to Woodside. Table 4-24 lists the Plans main objectives and how these are
applicable to Woodside, as well as the mechanisms under which Woodside implements
requirements of the Plan.

The Plan acknowledges the coexistence of Woodside production facilities and the Park, identifying
its objective ‘To promote effective, integrated and cooperative management between Murujuga
National Park and adjacent land managers’ (DBCA, 2013 , and amendment DBCA & MAC 2023).

In 2007, the Australian Government signed a Conservation Agreement with Woodside Energy Ltd to
protect and research the National Heritage values of the Dampier Archipelago. In July 2017,
Woodside signed the ‘Ngajarli (Deep Gorge) Joint Statement’ reaffirming the cooperative
commitments made under each of the Conservation Agreements.

It is under the Conservation Agreement that Woodside provides ongoing funding to continue to
support research into, and monitoring of the National heritage values of the Park so that
activities are carried out in a manner that is consistent with the Murujuga National Park
Management Plan 78 (2013). Further protections and management practices have been
integrated into Woodside's Cultural Heritage Management Plans and

18 hitps://www.dcceew.gov.au/sites/default/files/env/pages/d53ee213-2fle-481e-b0f6-85d861a52de2/files/10572701. pdf

19 https://www.dbca.wa.gov.au/management/plans/murujuga-national-park

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: SAOO06AF0000022 Revision: 3 Woodside ID: 1401801827 Page 193 of 752

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



https://www.dcceew.gov.au/sites/default/files/env/pages/d53ee213-2f1e-481e-b0f6-85d861a52de2/files/10572701.pdf

Scarborough Offshore Facility and Trunkline (Operations) EP

engagement protocols. Outcomes of funded programmes include processes to identify sites with
National Heritage values, present and transmit information about the National Heritage values, and
manage the National Heritage values so that they are conserved for future generations.

Table 4-24: Murujuga National Park Management Plan objectives and applicability to Woodside

Murujuga National Park Applicability to Demonstration of meeting objectives
Management Plan Objectives Woodside
Murujuga National Park will be Not Applicable NA

managed to the highest standards
that meet the expectations of the
Australian community for protection
of cultural, heritage and natural

values.

Cultural, heritage and natural values | Applicable e Conservation Agreement
will be conserved, protected and ¢ Deep Gorge Joint Statement
promoted.

Ngarda-ngarli will meet their Not Applicable NA

obligations to country and satisfy
their people’s aspirations for
benefits from land ownership.

Members of MPC will together make | Not Applicable NA
shared, informed, consistent,
transparent and accountable
decisions.

World Heritage Nomination

The United Nations Educational, Scientific and Cultural Organisation (UNESCO) “seeks to
encourage the identification, protection and preservation of cultural and natural heritage around the
world considered to be of outstanding value to humanity” via the World Heritage List, established
under the World Heritage Convention 1972 (UNESCO 2024). The Murujuga Cultural Landscape was
nominated to the UNESCO Tentative World Heritage List by the Federal Department of the
Environment and Energy in 2020. Inscription on the World Heritage List means that Murujuga’s
unique cultural, spiritual and archaeological values would be internationally recognised at the highest
level.

As stated by the State Department of Biodiversity, Conservation and Attractions, “World Heritage
Listing also brings a commitment at local, state and national levels to protect and manage the
property for present and future generations.” World Heritage listing and industry can occur in parallel,
as long as there are no significant impacts on World Heritage values.

As required under the World Heritage framework, the tentative World Heritage Listing of the
Murujuga Cultural Landscape submission justifies its Outstanding Universal Values by meeting two
of the possible ten selection criteria:

o To represent a masterpiece of human creative genius, with “more than one million images in
an area of more than 27,000 hectares, the Murujuga Cultural Landscape has one of the
densest known concentration of petroglyphs anywhere in the world,” and for the content, age
and significance of the petroglyphs

e To bear a unique or at least exceptional testimony to a cultural tradition or to a civilisation
which is living or which has disappeared, through the unbroken connection of the Ngarda-
Ngarli people to Murujuga “since the world was soft and Ancestral Beings moved over the
earth,” reflecting both deep-time history and ongoing critical cultural significance.
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Further submissions on how the Murujuga Cultural Landscape meets World Heritage criteria can be
found on the publicly available UNESCO World Heritage Tentative Listing?°.

Current Condition of Murujuga Cultural Landscape

The current condition of the Murujuga Cultural Landscape has been assessed from a number of
publicly available sources.

The World Heritage Tentative List Submission for Murujuga Cultural Landscape (MAC, DBCA, DEE
2020) notes, with regards to the Statements of Integrity and/or Authenticity:

“Aboriginal cultural landscapes are living landscapes that change as time progresses, where oral
tradition is the canon of proof and where changing practices of embodied experience with
landscapes grow from generation to generation (Andrews and Buggey 2008).

In the context of Aboriginal cultural landscapes, any test of authenticity, must recognise, expect, and
endorse changes (Andrews and Buggey 2008). The archaeological and anthropological evidence
for Murujuga is well preserved, with a high degree of authenticity. The exceptionally well-preserved
cultural values of Murujuga can be found across an area of more than 37,000 hectares, comprising
the majority of the Burrup Peninsula, as well as the surrounding islands of the Dampier
Archipelago...

The petroglyphs of Murujuga have been made on the exceptionally hard, dark volcanic rock using
stone tool technology. Methods of production included pecking, abrasion, incision and bas-relief.
When first produced the very pale grey petroglyphs would have contrasted starkly with the dark red-
brown cortex of the rock. With subsequent patination and weathering, this contrast gradually
reduces...

Murujuga has a high level of integrity and received enhanced protection and management following
its National Heritage listing in 2007. A detailed land-use impact study of Murujuga documented that
all 40 islands included in the Dampier Archipelago (including Burrup Peninsula) National Heritage
place and approximately 85 per cent of the Burrup Peninsula, retain extremely high integrity
(McDonald and Veth 2006a), and contain all the attributes that constitute the potential Outstanding
Universal Value of the place...

Within the National Heritage listed area, the petroglyphs are whole and intact (Jo McDonald Cultural
Heritage Management 2009, 2011). Although the entirety of Murujuga has not been surveyed and
recorded, there are thousands of known sites which demonstrate the potential Outstanding Universal
Value of the Murujuga Cultural Landscape...

While industrial development visually compromises some areas of the southern section of the Burrup
Peninsula, the topography, with its deeply dissected gorges, valleys and scree slopes, means that a
large portion of Murujuga, including the vast majority of its islands retain high visual integrity (Jo
McDonald Cultural Heritage Management 2011, Australian Heritage Council 2012). In summary, the
Murujuga Cultural Landscape is an intact and representative example of one of the most significant
concentrations of human artistic creativity in the world, which survives through the continuity of
Ngurra-ra Ngarli cultural and social practices and active management.”

The Report “The Potential Outstanding Universal Value of the Dampier Archipelago Site and Threats
to that Site - A report by the Australian Heritage Council to the Minister for Sustainability,
Environment, Water, Population and Communities” (Australian Heritage Council 2012) found that:

“It is clear that the undisturbed area within the boundaries of the National Heritage Listed place is
complete and whole, notwithstanding the proximity of industry”

20 https://whc.unesco.org/en/tentativelists/6445/
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The Australian Heritage Database listing for the Nationally Heritage Listed Damper Archipelago
(including Burrup Peninsula) states:

“Condition: Parts of the area, particularly the Burrup Peninsula, East Intercourse Island and Mid East
Intercourse Island, have been subject to industrial development and other impacts such as the
construction of towns and work camps. A land use impact assessment, undertaken using aerial
photographs from August 2004, estimates that high levels of impact have occurred on 1,643 hectares
(or 16.4 square kilometres) on the Burrup Peninsula (McDonald and Veth 2006). A high level of
impact in these areas on the Burrup Peninsula has resulted in the destruction of archaeological
material and in some cases the relocation of engravings and other stone features. Despite this, the
natural and cultural heritage in Dampier Archipelago and its surrounding waters is in good condition”
(DCCEEW 2007).

Research to date on the impacts of industrial emissions on rock art has not been conclusive and is
summarised in section 4.9.6.

4.9.6 Summary of Existing Research on Onshore Industrial Emissions

The presence of industry on the Burrup Peninsula has been the subject of topics and issues raised
by some Relevant Persons during consultation. The topics and issues have centred around
emissions associated with industrial activity leading to an accelerated weathering of rocks on which
rock art is present which may reduce the visibility or destroy the rock art. This is based on a
hypothesis that deposition of compounds such as NOx, SOx and ammonia (NHs) from anthropogenic
industrial sources have the potential to increase the acidity of the rock surface through chemical
and/or biological processes and that acidic conditions may then accelerate the weathering of rock
patina, eroding or affecting the contrast of the rock art. There have been several independent studies
and rock art monitoring initiatives since the mid-2000s, none of which have conclusively
demonstrated a causal link between degradation of rock art and industrial activity. There are
therefore also no applicable environmental air quality standards or guidelines available that can be
applied to engraved rock art (Government of Western Australia, 2023).

Nevertheless, Relevant Persons have raised through consultation (Appendix F: Consultation) the
possibility that emissions from the processing of LNG onshore at Murujuga may have an impact on
the preservation of rock art. While these onshore emissions are not within the scope of the PAP,
they are assessed in this EP as potential indirect impacts (Section 6.7.7). Research to date on the
impacts of industrial emissions on rock art has not been conclusive, and is summarised in this
section.

Further research is being undertaken by the Murujuga Rock Art Monitoring Program (MRAMP), run
by the Murujuga Aboriginal Corporation and Western Australian Department of Water and
Environmental Regulation (DWER). MRAMP is described as “A best practice monitoring and
analysis program” by the Western Australian Government which “will provide reliable information on
changes and trends in the condition of the rock art and whether the rock art is showing signs of
accelerated change... The results from these studies will guide management and protection of the
rock art” (Government of Western Australia, 2023). MRAMP will provide the necessary certainty to
guide management and protection of the rock art.

In the absence of scientific certainty on the level of emissions which theoretically may affect rock art,
Pluto LNG Plant (PLP) where the majority of Scarborough’s gas is planned to be processed is
applying best available practicable and efficient technologies to minimise and monitor air emissions
from the plant.

It is a condition of the existing approvals for PLP (MS 757) that the proponent of PLP produce a
“Front End Engineering Design Report demonstrating that the proposed works adopt best practice
pollution control measures to minimise emissions from the plant”. An update of the Best Practice Air
Emissions Report was prepared for the operation of a second LNG train at PLP and was submitted
in July 2019 to the EPA for assessment (Woodside, 2019).
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PLP’s publicly available Air Quality Management Plan has been reviewed and approved by the
Western Australian Environment Protection Authority as meeting the requirement for best available
practicable and efficient technologies to be used to minimise and monitor air emissions from the
plant (Woodside, 2019a). This included independent peer review assessment which concluded that
the design of Pluto Train 2 is consistent with best practice in the context of air emissions control for
LNG plants and the minimisation of greenhouse gas emissions (Woodside 2019a).

4.9.6.1 Research, Monitoring and Publications

In 2002, Bednarik speculated the existence of several possible pathways for industrial emissions to
impact rock art, including acidification of rain and promotion of microbial activity. Bednarik suggested
there was colour change in the rock surfaces. Bednarik’s speculation led to further studies detailed
in this section.

In 2002, the Western Australian Government established the Burrup Rock Art Monitoring
Management Committee (BRAMMC) to assess the impacts of industrial emissions on the rock art of
Murujuga. Research conducted by the BRAMMC included measurements of colour change as well
as air quality, microclimate, dust deposition, mineral spectrometry, microbiological analyses, air
dispersion modelling, and laboratory simulations of chemical impacts at contemporary, predicted
and 10-times predicted pollutant estimates.

During the course of the BRAMMC studies, several further publications were produced including:

e MacLeod 2005, which found that acidity of rockfaces on Murujuga is higher than samples
kept in museum conditions. The paper does not demonstrate that the museum samples,
which have been subject to decades of museum preservation conditions, are representative
of the natural pH of Murujuga’s rocks nor does it draw any conclusions on the impacts of
acidity on rock art preservation.

e Bednarik 2006 and 2007a were editorials, which did not include any original research.
Bednarik 2007b argued that industrial emissions were impacting rock art but provided no
evidence beyond analogy to bird droppings and expert advice that the absence of rock patina
near trees was not the result of any known process caused by plants. The data provided by
Bednarik is not sufficient to demonstrate that industrial emissions have negative impacts on
the rock art but did warrant further study (which was already underway at that time).

In 2009, the BRAMMC reviewed the results of studies conducted under their program and concluded
that “there is no scientific evidence to indicate that there is any measurable impact of emissions on
the rate of deterioration of the Aboriginal rock art in the Burrup” and recommended that a technical
working group be established to continue long-term monitoring.

In 2010, the Burrup Rock Art Technical Working Group (BRATWG) was established. Under the
BRATWG the CSIRO continued to monitor potential colour change on the rock art (Markley et al
2015). In 2016, an unpublished paper by Black and Diffey concluded, contrary to CSIRO analysis at
the time, that colour change was detected in the CSIRO data but that “a cause for the colour changes
cannot be properly determined” and “the colour changes at the southern [non-control] sites are not
readily explained by the concentrations of NOx and SOx compounds in the air.”

These criticisms of the statistical methods used by CSIRO prompted the Department of Environment
Regulation to commission Data Analysis Australia (DAA) to review the CSIRO research. The DAA
report found that “Superficially our analyses and those of Black and Diffey suggest that some
changes may have taken place, but... we have substantial doubts about the reliability of the data
and hence any conclusions drawn” and, in relation to the conclusions of Black and Diffey “it would
not be appropriate for the Draft paper to be published in its current form — the findings are based on
highly doubtful data rendering any discussion of statistical significance moot.” The final CSIRO report
includes a reassessment using more robust methods informed by the DAA report. The result of this
analysis was “not fully conclusive” (Duffey et al 2017).
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In 2016, the BRATWG commissioned an extreme condition weathering study to investigate the
effects of different concentrations of acids on weathered rock surfaces. This study found that the
dissolution of chemicals began at lower pH levels than previously estimated (pH 3 for aluminium,
manganese and iron), but was recognised as a preliminary study and did not provide definitive
results (Ramanaidou et al 2017). These results cannot be relied on as a meaningful threshold for
determining whether rock art is being impacted by emissions.

Since the 2016, BRATWG extreme weathering study, several additional papers have been
produced, including:

e Black et al 2017a provides a review of the conclusions of earlier studies into emissions
impacts by the CSIRO, specifically those undertaken with regards to the fumigation of rock
samples with acid gasses, emersion of iron-rich rocks in acids, air pollution modelling and
colour change. This review concluded that a number of errors and inaccuracies prevent any
meaningful conclusion being drawn from the CSIRO data. This review did not demonstrate
impacts to rock art from industrial emissions.

e Black et al 2017b provides a theoretical evaluation of MacLeod 2005 research. It provides no
data that links industrial air emissions or subsequent deposition to changes in pH on
Murujuga rock surfaces. There are practical limitations that prevent the MacLeod data from
being adapted to the paper’s purpose, including variation in sample dilution and the arbitrary
exclusion of data.

e Black et al 2018 speculates the existence of several possible impact pathways, including
acidification of rain and promotion of microbial activity. The paper recognises, however, that
“There is no proof yet that the patina on Murujuga rocks is dissolving” and asserts that “there
has not been credible research to determine” whether rock art is being degraded. In drawing
conclusions regarding changes in acidity this paper assumes, without evidence, that
geological samples which have been subject to decades of preservation in a museum are
representative of the natural pH of Murujuga’s rocks. The key conclusions of this paper are
that further, more robust research is required, and that the precautionary principle should be
applied in the interim.

e Gleeson et al 2018 primarily discusses microbial organisms that may be responsible for the
formation of rock varnish. The paper briefly speculates on the possible impacts of industrial
emissions but does not purport to provide any evidence of impacts to Murujuga’s rock art.

e In 2019 the Department of Water and Environmental Regulation (DWER) produced the
Murujuga Rock Art Strategy (MRAS), which built on the research to that date, and according
to DWER will establish a world’s best practice program to monitor, evaluate and report on
factors that could affect the condition of rock art. This will be undertaken in consultation with
a team of national and international experts in relevant disciplines and funded by industry
including from Woodside. Research by this program is led by MAC and DWER so that results
are independent from industry influence.

e CBG Solutions 2020 repurposes previous pH records from 2003 and 2004 (as a baseline)
and data collected between 2017 and 2019 to assess changes in acidity on rock surfaces.
The report repurposes historical and inconsistent pH data and acknowledges a number of
resulting statistical issues which “makes determination of long-term pH changes problematic.”
The report states that “There appears to be no detrimental (acidification) impact that can be
statistically supported regarding proximity to either the NW Gas plant or to the Pluto plant”
and “Owing to the many variables that determine the surface pH of the Burrup rocks and the
significant impact of periodic cyclonic heavy rain and the lack of historic data on all the tested
sites, it is not possible to claim that there is sufficient evidence for the statement that there is
a continuing increase in acidity across Murujuga since measurements commenced in 2003.”

e Dorn 2020 discusses competing theories of desert varnish growth and how chemical changes
to desert varnish result from human sources, such as lead concentration following the
addition of lead to petrol. The chapter predominantly focusses on North America, but
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uncritically restates the conclusions of Black et al 2017b. Only one other example in the
paper, regarding an apparent change in varnish texture from near Los Angeles, appears to
have even tangential relevance to industry on Murujuga. Acid fog is proposed as one possible
cause, but this suggestion is not supported by any provided data and is based on
examinations from an area with significantly higher acid gas concentration than Murujuga
experiences.

e MacLeod 2020 provided results of a study commissioned by Yara Pilbara Nitrates. This report
observes a variability of the relationship between colour difference and pH, with colour
difference diminishing with increasing pH at some points, and diminishing with decreasing
pH at other points although the final sentence of the report claims “There is unequivocal
evidence that the changes in colour contrast are affected by the changes in the mean and in
the minimum pH observed on the rock art sites at the reference positions.” At several points
this report notes that rainfall events—particularly cyclonic events—appear to substantially
reduce the acidity. The executive summary states that “There is a clear link between the
minimum pH and the amount of sulphate on the rock surfaces, which indicates some of the
sulphate comes from anthropogenic sources” (emphasis added) though the report does not
articulate how a link between pH and sulphate contributes to an understanding of sulphate
origin. MacLeod (2020) comments in relation to the two sites that are closest to Pluto LNG
Plant and Karratha Gas Plant that the observed low sulphate concentrations “strongly
supports that these exhaust sources are not resulting in any significant SOx deposition on
the rock surfaces.”

e MacLeod 2021 provides an update to this previous work which found that pH had increased
during the study period but pH changes were affected by microclimate at each site including
seasonal variations, microbial activity, and localised rainfall events. Any relationship between
anthropogenic NOx and SOx emissions and acidity was not established and “Just as the
mechanisms of adsorption of NOx and SOx onto the moistened rock surfaces are yet to be
unequivocally established, the presence of a direct relationship between the concentration of
sulphate in the wash solutions with the underlying acidity can be regarded as a de-facto
correlation.” Once again, the report states that “There is unequivocal evidence that the
changes in colour contrast are affected by the changes in the mean and in the minimum pH
observed on the rock art sites at the reference positions.”

e Also in 2021, MacLeod and Fish (2021) published results of the studies commissioned by
Yara Pilbara Nitrates, including that “there is presently no adverse impact on the rock
engravings from industrial pollution owing to a lower NOx level than when the studies
commenced 14 years ago”. This conclusion was critiqued by Smith et al 2022a, who correctly
noted that this conclusion is based on limited data and makes a number of key assumptions
without adequate peer-reviewed research.

e Gagan et al 2022 is an investigation of anthropogenic air-borne sulphur on rock art on
limestone substrate in Sulawesi, Indonesia. This is not comparable to the Murujuga
petroglyphs as the Murujuga petroglyphs are not on a limestone substrate. The research
notes that “the bulk of the damage was present before 1950 CE” for example due to biomass
burning ~3,500 years ago; current threats include “vandalism and sulphur emissions from
diesel-powered traffic and cement-based infrastructure”; and that “the rate of rock art loss
may be on the decline.”

e Smith et al 2022a is a review of the Fish and McLeod report; the review does not contain
original research and therefore does not further the existing scientific understanding of the
subject. Claims that Smith et al 2022a demonstrate that emissions from industry are
impacting rock art are incorrect.

o Smith et al 2022b does provide evidence of impacts to rock art and attributes these to three
sources: mechanical removal and damage, chemical emissions and unsympathetic human
presence. Evidence of the first and third of these is apparent and easily demonstrated from
the photographic record, yet the paper itself notes that the use of photographic records to
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assess chemical impacts through colour change are subject to considerable errors including
distortion and degradation of early photographs, variable lighting conditions and other factors.
The researchers do note that several petroglyphs (numbered 2, 5, 6, 9, 16, 17, 21, 22 and
24) appear to have lightened over time in line with a hypothesis that emissions have played
a role in this, while one petroglyph (1) appears to have darkened and at least 13 do not
demonstrate any change, including several in close proximity to industry. The paper
appropriately notes that further research is required to determine the causes of these
perceived changes.

¢ Neumann et al 2022 is an important proof-of-concept for analytical techniques, but is clear in
its conclusion that:

Although our data clearly demonstrate that acidic rain has measurable effects on the varnish
surface, including its colour and increased dissolution of Fe and Mn compounds, it should be
stressed here that this does not necessarily mean that natural weathering of the petroglyphs
is accelerated by anthropogenic pollution.

¢ Ruffolo et al 2023 review the formation of “black crusts”, accumulation of materials on the
surface of stone buildings, in highly polluted urban environments, and intervention strategies
to mitigate damage to built heritage from black crusts. The study notes “the research
outcomes have established some correlations between black crusts and the surrounding air
pollution, leading to them being considered as a “record” and also a “passive sampler” of past
pollution patterns. However, in this case, there is not yet a well-defined procedure to obtain
accurate and unambiguous information.” This paper does not provide new science applicable
to the Murujuga petroglyphs due to its focus on built heritage and urban pollution.

In 2019, DWER released the Murujuga Rock Art Strategy (MRAS), “A monitoring, analysis and
decision-making framework to protect Aboriginal rock art located on Murujuga (the Dampier
Archipelago and Burrup Peninsula)” (DWER, 2019). The MRAS notes “This strategy builds on the
previous work on Murujuga to deliver a scientifically rigorous approach to monitoring, analysis and
management that will provide an appropriate level of protection to the rock art. It describes a risk-
based approach for the management of impacts to the rock art that is consistent with the State
Government’s responsibilities under the Environmental Protection Act 1986 (EP Act) and provides
the monitoring and analysis to determine whether accelerated change is occurring to the
petroglyphs” (DWER 2019).

In regards to previous scientific studies and monitoring, the MRAS states “In 2002, the Western
Australian Government established the Burrup Rock Art Monitoring Management Committee
(BRAMMC) in response to concerns about possible adverse impacts on the rock art from industrial
air emissions...In 2009, after reviewing the information from these studies and the comments from
the international peer reviewers, BRAMMC concluded there was no scientific evidence of any
measurable impact of industrial emissions on the rate of deterioration of the Burrup rock art.
BRAMMC recommended that no environmental management measures specifically to protect the
rock art from air pollution were necessary at that time. BRAMMC recommended that colour contrast
and spectral mineralogy monitoring be continued on an annual basis for 10 years and be reviewed
after five years; and that a technical working group be established to consider the results of
monitoring and other studies. BRAMMC also recommended that the monitoring of ambient air quality
and rock microbiology be suspended and only recommenced if warranted by a major increase in
emissions or if evidence became available indicating further monitoring was required.

The Burrup Rock Art Technical Working Group (BRATWG) was established to oversee the colour
contrast and spectral mineralogy monitoring program and other studies between September 2010
and June 2016. The then Department of Environment Regulation (DER) managed the monitoring
program from the expiry of BRATWG’s tenure in June 2016 until the formation of DWER on 1 July
2017” (DWER 2019).

Outcomes of both the BRAMMC and the BRATWG have been discussed above.
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The MRAS states that “The successful implementation of the management framework to protect the
rock art from anthropogenic emissions will require...a monitoring program that is appropriately
designed and implemented to take the necessary measurements, to analyse the data and to report
on the integrity or condition of the rock art and change in that condition” (DWER 2019). As described
in the MRAS “The Western Australian Government in partnership with MAC and in consultation with
international and national experts in relevant disciplines and the Murujuga Rock Art Stakeholder
Reference Group, will develop and implement a revised long-term Murujuga Rock Art Monitoring
Program” (DWER 2019).

In December 2023, the first interim report of MRAMP was published. An accompanying summary
report notes that “Data collected in the first year of observation do not permit any firm conclusions to
be drawn about trends in rock surface condition and any relationship to air quality over time”
(Government of Western Australia 2023). However, several techniques were considered promising
for future analysis, including spectral measurement of rock art condition, geological studies and
mineralogical studies. Though requiring more data to draw any conclusions, the report and summary
both note that the correlation observed between acid-producing emissions and pH were the inverse
of predictions if these gases were causing acidification of rock surfaces (that is, higher
concentrations of these gases were associated with less acidic rock surfaces). Woodside does not
consider these results to be definitive and recognises that further work by MRAMP is required. Final
results by MRAMP are scheduled for December 2025, just prior to the earliest commencement date
for the Petroleum Activities Program (Section 3.4 ), with interim Environmental Quality Criteria
anticipated to be published in the preceding years. This will provide the necessary certainty to guide
management and protection of the rock art for industry on Murujuga.

Produced subsequent to these interim results, Smith 2024 provides the results of laboratory studies
on Murujuga rock samples. The methodology for these experiments is not provided. The reported
results are that particles of weathering rind begin to detach from the rock samples when the pH of
rocks reach 6 or lower—significantly higher than, for example, suggested in Ramanaidou et al 2017.
This report also reinterprets results from the MRAMP program (although excluding results from the
first campaign of this work from consideration). This reinterpretation requires cautious consideration,
noting the MRAMP interim report’s caveats that the available data is insufficient for drawing
meaningful conclusions. The conclusions of Smith 2024 state that “The rock surfaces of Murujuga
have become increasingly acidic due to the nitric and sulphuric dusts emitted by industry in the area.”
(emphasis added). This causal link is not supported in the report by reference to any other study,
and as the report does not provide a clearly stated methodology it is unclear that this is supported
by the laboratory work performed. A correlation may, perhaps, be implied by reference to historic
trends reported in reports discussed elsewhere in this section, which have noted methodological
issues. Smith 2024 also fails to address, in its reinterpretation of MRAMP data, the preliminary
observation that higher levels of acid-producing emissions were found to correlate with less acidic
rock surfaces.

Woodside is also aware of a draft paper, Black 2024, which reiterates previous conclusions drawn
by Mr Black but does not provide new science regarding Murujuga’s rock art. The paper summarises
some of the scientific literature addressing rock art on Murujuga and other locations around the world
described above.

On 1 July 2024, a Statutory Declaration by Mr Nigel Carney, formerly employed by Murujuga
Aboriginal Corporation as Coordinator of the Murujuga Rock Art Strategy and the Monitoring
Program (MRAMP) was tabled in the Australian Senate by Senator Lidia Thorpe which alleges that:

e Calibre Ventures Pty Ltd, a third-party private contractor “was in effect managing the
MRAMP” (paragraph 10), and

e the partnership between MAC and DWER (as it stood in 2023) required “significant changes
in the existing management structure, due largely to conflict of interest and related issues”,
(paragraph 11) and

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: SAOO06AF0000022 Revision: 3 Woodside ID: 1401801827 Page 201 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

o people in leadership positions at MAC have attempted to unduly influence the outcome of
MRAMP (paragraphs 4-5, 24-25 and 34).

Mr Carney also claimed to record “multiple scientific flaws” (paragraph 13) and “numerous
deficiencies” (paragraph 17) with MRAMP, though the nature of these issues is not provided. No
such errors are apparent from the MRAMP first interim report, which has been subject to independent
peer review (Government of Western Australia 2024).

The CEO of MAC provided comments to media in response to the tabled documents, stating “The
claims made in the tabled documents do not stand up to scrutiny,..The Murujuga rock art
monitoring program is a strong, best-practice program that has been designed with international
experts to examine the impact of industrial emissions on Murujuga’s petroglyphs” (WA Today, 6
June 2024, article entitled “Leaked letter reveals internal concerns about science on Australia’s
next world heritage site by Hamish Hastie and Peter Milne, 2024)

The Government of Western Australia maintains that the MRAMP is a “best practice monitoring and
analysis program” which “will provide reliable information on changes and trends in the condition of
the rock art and whether the rock art is showing signs of accelerated change” (Government of
Western Australia 2024). As a basic principle of managing First Nations cultural heritage, and as
reflected in Woodside's First Nations Communities Policy (Woodside, 2022), the involvement of MAC
as representatives of Traditional Custodians in this project is also important to ensuring that the
broader values of Murujuga are appropriately managed. Further results from the MRAMP are
expected periodically until its conclusion in 2025, and relevant findings will be managed through
Woodside’s Management of Change process.

4.9.7 Historic Sites of Significance
There are no known sites of historic heritage of significance within the PAA. Appendix D: Aboriginal
Cultural Heritage Inquiry System Searches describes cultural heritage sites within the EMBA.

4.9.8 Underwater Heritage

A search of the Australasian Underwater Cultural Heritage Database, which records all known
Maritime Cultural Heritage (shipwrecks, aircraft, relics and other underwater cultural heritage) in
Australian waters revealed 14 shipwrecks located within the EMBA (Figure 4-18). The Curlew,
Marietta, Vianen, Wild Wave, and Trial wrecks are classified as a historic shipwrecks under the
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Underwater Cultural Heritage Act 2018 and a Protected Place under the EPBC Act and listed in
Table 4-25: Recorded shipwrecks within EMBA
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Figure 4-18: Petroleum Activities Area and environment that may be affected in relation to State and
Commonwealth shipwrecks

Table 4-25: Recorded shipwrecks within EMBA

McCormack 1989 North east tip of 20.14°S 115.95° E 0.15 km north of
Eaglehawk Trunkline
Island Operational Area
McDermott 1989 North east tip of 20.14°S 115.95°E 0.15 km north of
Derrick Barge No Eaglehawk Trunkline
20 Island Operational Area
Vianen 1682 Barrow Island 20.0°S 115.17°E 8 km south of
Area Trunkline
Operational Area
Wild Wave 1873 Montebello 20.0°s 115.17°E 8 km south of
(China) Island Trunkline
Operational Area
Marietta 1905 Montebello 20.0°S 115.17°E 8 km south of
Islands Trunkline
Operational Area
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Vessel Name | Year Wrecked Wreck Latitude Longitude Distance from
Location PAA
Curlew 1911 At Onslow, 20.0°s 115.17°E 8 km south of
Montebellos Trunkline
Group Operational Area
Zelma 1990 Dampier 20.38°S 116.87°E 18 km east of
Archipelago Trunkline
Operational Area
(State Waters
end)
Tanami N/A WA - North West | 20.28°S 115.37°E 24 km south of
(Montebellos Trunkline
Area) Operational Area
Trial 1622 WA - North West | 20.29°S 115.38°E 24 km south of
(Montebellos Trunkline
Area) Operational Area
Dampier N/A Enderby Island, 20.52°S 116.23°E 34 km south of
Dampier Trunkline
Archipelago Operational Area
(State Waters
end)
Plym HMS 1952 WA - North West | 20.40° S 115.57°E 36 km south of
(Montebellos Trunkline
Area) Operational Area
Tropic Queen 1975 WA - North West | 20.43°S 115.51° E 41 km south of
(Montebellos Trunkline
Area) Operational Area
Parks Lugger N/A WA - North West | 20.48°S 115.53°E 45 km south of
(Montebellos Trunkline
Area) Operational Area
Lady Ann 1982 WA - North West | 20.40°S 114.20°E 154 km south of
(NW Cape) Trunkline
Operational Area
(FPU end)

4.9.9 World, National and Commonwealth Heritage Listed Places

No listed world, national or commonwealth heritage places overlap the PAA. World, National and
Commonwealth heritage places within the EMBA are identified in Table 4-26. Section 11 of the
Appendix L: Woodside Master Existing Environment outline the natural values and sensitivities of
protected places and other sensitive areas in the PAA and EMBA.
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Table 4-26: World Heritage Properties and National/Commonwealth Heritage Listed Places within the
environment that may be affected

Listed Place Distance and Direction from Listed Place to PAA
(km)
World Heritage Properties
Ningaloo Coast 178 km south of Trunkline Operational Area (FPU end)
Murujuga Cultural Landscape (tentative list) 8km south of Trunkline Operational Area

National Heritage Places

Ningaloo Coast (natural) 178 km south of Trunkline Operational Area (FPU end)

Barrow Island and the Montebello-Barrow Islands 25 km south-east of Trunkline Operational Area (State Waters)
Marine Conservation Reserves

Dampier Archipelago (including Burrup Peninsula) 8 km south of Trunkline Operational Area

Commonwealth Heritage Places

Ningaloo Marine Area — Commonwealth Waters 181 km south of Trunkline Operational Area (FPU end)

4.10 Socio-economic Environment

4.10.1 Commercial Fisheries

A number of Commonwealth and State fishery management areas are located within the PAA and
EMBA. The Annual Fishery Status Reports published by the Australian Bureau of Agricultural and
Resource Economics and Sciences (ABARES) were used to identify whether Commonwealth
managed fisheries have fished within the PAA and EMBA in the last five years. FishCube data were
also requested from the WA Department of Primary Industries and Regional Development (DPIRD)
for the most recently available five-year period of fishery catch and effort data (2018-2022) to analyse
the potential for interaction of fisheries with the PAA. Data was reviewed from the last 5 years as a
subset of past fishing effort. This was deemed an appropriate period to represent potential future
fishing effort for a period of approximately five years following acceptance of this EP. In addition,
any impacts to fish are expected to be temporary in nature (See Section 6.7 and Section 6.7.13) and
therefore not extending beyond the life of the EP.

Table 4-27 provides an assessment of the potential interaction and provides further detail on the
fisheries that have been identified through desktop assessment and consultation (Section 5). Two
Commonwealth managed, and twelve State managed fisheries (in addition to charter operators)
were identified as having a potential to interact with the Petroleum Activities Program, within the PAA
(see Table 4-27, Figure 4-19 to Figure 4-22).
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Table 4-27: Commonwealth and State commercial fisheries overlapping the Petroleum Activities Area and environment that may be affected, and the
potential for interaction during the Petroleum Activities Program

Potential for interaction
PAAZL EMBA® Description 22

Fishery

Commonwealth Managed Fisheries

North West Slope The North West Slope Trawl Fishery management area overlaps the PAA and the EMBA. The fishery is
Trawl Fishery predominantly a scampi fishery using demersal trawl gear in water depths > 200 m. While targeting scampi,
finfish and squid are also retained. The number of vessels active in the fishery since 2005-06 ranges between
v v one and six. Fishing effort in 60 NM graticular reporting blocks overlapping the EMBA and PAA (trunkline

operational area) has been recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur in the PAA and
EMBA.

Southern Bluefin The Southern Bluefin Tuna Fishery management area overlaps the PAA and the EMBA. The Southern Bluefin
Tuna Fishery Tuna Fishery spans the Australian Fishing Zone, however since 1992, the majority of Australian catch has
concentrated in south-eastern Australia. No activity within the fishery has occurred in the PAA or EMBA within
the last five years.

Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.

Western Deepwater The Western Deepwater Trawl Fishery management area overlaps the PAA and the EMBA. The fishery
Trawl Fishery targets finfish and deepwater bugs using demersal trawl gear. Effort is concentrated between Shark Bay and
Cape Range. Fishing effort in 60 NM graticular reporting blocks overlapping the PAA (trunkline operational
area) and EMBA has been recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur in the PAA and
EMBA.

Western Skipjack The Western Skipjack Fishery management area overlaps the PAA and the EMBA. The Western Skipjack
Fishery Tuna Fishery encompasses the entire Australian Exclusive Economic Zone (EEZ). Collectively with the
Eastern Skipjack Tuna Fishery (which targets the east coast stock of skipjack tuna) these fisheries form the
Skipjack Tuna Fishery. The fishery targets western skipjack tuna (Katsuwonus pelamis) and primarily employs
Purse seine fishing methods (about 98%), with some minor pole-and-line fishing.

21 Green highlights in these columns denotes overlap between the PAA with the fishery management area. Ticks or crosses indicate the potential for interaction.

22 All descriptions derived from Patterson et al., (2023), Newman et al. (2023), and catch data available from DPIRD and the Australian Bureau of Agricultural and Resource Economics and Sciences unless
otherwise cited.
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The Fishery is not currently active and no fishing has been recorded since the 2008-2009 fishing season as a
result of the natural variability of skipjack tuna stocks in Australian waters and low unit price for this species.

Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.

Western Tuna and
Billfish Fishery

The Western Tuna and Billfish Fishery management area spans the Australian Fishing Zone west of Victoria
and the Torres Strait and overlaps the PAA and the EMBA. The fishery targets marlin, swordfish, and tuna
(Thunnus spp.) using pelagic longlines. Effort in recent years is concentrated off the west and south coasts of
Western Australia, between Geraldton and Albany. No activity within the fishery has been recorded within the
EMBA within the last five years.

Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.

State Managed Fisheries

Abalone Managed
Fishery

The Abalone Managed Fishery management area overlaps the PAA and EMBA. The fishery is diver-based
and targets greenlip, blacklip, and Roe’s abalone in relatively shallow coastal waters (< 30 m). The species
targeted by the fishery are temperate or subtropical. No activity within the fishery has been recorded within the
EMBA within the last five years.

Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.

Exmouth Gulf
Prawn Managed
Fishery

The Exmouth Gulf Prawn Managed Fishery management area overlaps the EMBA. The fishery uses demersal
trawl gear to target several prawn species within Exmouth Gulf. Fishing effort in 10 NM graticular reporting
blocks overlapping the EMBA (but not the PAA) has been recorded within the last five years.

Accordingly, Woodside considers there to be potential for interaction with this fishery within the EMBA.

Hermit Crab
Managed Fishery

The Land Hermit Crab Managed Fishery management area overlaps the EMBA where shoreline contact is
predicted. FishCube reported no fishing effort within the EMBA where shoreline contact has been modelled.
Woodside considers there to be no potential for interaction with this fishery and the Petroleum Activities
Program.

Mackerel Managed
Fishery

The Mackerel Managed Fishery management area overlaps the PAA and the EMBA. The fishery is managed
within three areas - Kimberley (Area 1), Pilbara (Area 2), and Gascoyne and West Coast (Area 3). The fishery
targets mackerel (primarily Spanish mackerel) using surface trolled gear. Most landings are in the Kimberley
(Area 1), beyond the EMBA. Fishing effort in 10 NM graticular reporting blocks overlapping PAA (trunkline
operational area) and EMBA has been recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur within the PAA and
the EMBA.
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Marine Aquarium
Fish Managed
Fishery

The Marine Aquarium Fish Managed Fishery management area overlaps the PAA and EMBA. The fishery
occurs state-wide and is primarily diver-based in shallow coastal waters (< 30 m). The fishery targets species
for the aquarium trade. Fishing effort in 10 NM graticular reporting blocks overlapping the PAA (trunkline
operational area) and EMBA has been recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur within the PAA and
the EMBA.

Nickol Bay Prawn
Managed Fishery??

The Nickol Bay Prawn Managed Fishery management area overlaps the PAA and EMBA. The fishery uses
demersal trawl gear to target several prawn species in Nickol Bay. Fishing effort in 10 NM graticular reporting
blocks overlapping the EMBA (but not the PAA) has been recorded within the last five years.

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

North Coast Shark
Fishery

The WA North Coast Shark Fishery management boundary includes waters between 114°06’E (approximately
Onslow) to 123°45’E (Eighty Mile Beach) and extends to approximately the 200 m isobath.
In 2008, the WA North Coast Shark Fishery’s Wildlife Trade Operation approval under the EPBC Act was

revoked because a formal management plan had not been finalised (Patterson et al., 2019). Therefore, no
vessels are active in the fishery.

While there is an overlap with the WA North Coast Shark Fishery management area, Woodside considers
there to be no potential for interaction with fishers within the Operational Area.

Onslow Prawn
Managed Fishery

The Onslow Prawn Managed Fishery overlaps the PAA and EMBA. The fishery uses demersal trawl gear to
target several prawn species in coastal waters off Onslow. Fishing effort in 10 NM graticular reporting blocks
overlapping the EMBA (but not the PAA) has been recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur in the EMBA.

Pearl Oyster
Managed Fishery

The Pearl Oyster Managed Fishery management area overlaps the PAA and EMBA (specifically Zone 1 of the
fishery). The fishery is diver-based and typically restricted to relatively shallow coastal waters (< 30 m). Most
fishing effort occurs off the Kimberley coast around Broome. No fishing activity has occurred within the EMBA
within the last five years.

Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.

Pilbara Crab
Managed Fishery

The Pilbara Crab Managed Fishery management area overlaps the PAA and the EMBA. The fishery targets
blue swimmer crabs in coastal waters using baited pots. Fishing effort in 10 NM graticular reporting blocks
overlapping the EMBA and PAA (trunkline operational area) has been recorded within the last five years.

2 Nickol Bay Prawn Managed Fishery has a 10nm CAES block showing fishing effort from up to 3 vessels in the 2017-18 season overlapping the PAA. However, as the fishery management area does not
overlap the PAA, it is inferred that fishing activities may occur adjacent but not within the PAA boundary.
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Accordingly, Woodside considers it a possibility that interaction with the fishery may occur in the PAA and
EMBA.

Pilbara Fish Trawl
(Interim) Managed
Fishery

The Pilbara Fish Trawl (Interim) Managed Fishery management area overlaps the PAA and the EMBA. The
fishery uses demersal trawl gear to target finfish in continental shelf waters (typically < 150 m). Fishing effort in
60 NM graticular reporting blocks overlapping the EMBA and PAA (trunkline operational area) has been
recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur within the PAA and
EMBA.

Pilbara Line Fishery

The Pilbara Line Fishery management area overlaps the PAA and EMBA. The fishery uses baited lines to
target finfish in continental shelf waters (typically < 150 m). Fishing effort in 60 NM graticular reporting blocks
overlapping the EMBA and PAA (trunkline operational area) has been recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur within the PAA and
the EMBA.

Pilbara Trap
Managed Fishery

The Pilbara Trap Managed Fishery management area overlaps the PAA and the EMBA. The fishery uses
baited traps to target finfish in continental shelf waters (typically < 150 m). Fishing effort in 60 NM graticular
reporting blocks overlapping the EMBA and PAA (trunkline operational area) has been recorded within the last
five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur within the PAA and
the EMBA.

South West Coast
Salmon Managed
Fishery

The South West Coast Salmon Fishery management area overlaps the PAA and EMBA. No fishing effort has
been recorded in the PAA or EMBA in the last five years. The target species is temperate and does not occur
within the EMBA.

Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.

Specimen Shell
Managed Fishery

The Specimen Shell Managed Fishery management area overlaps the PAA and the EMBA. The fishery occurs
state-wide and is primarily diver-based in shallow coastal waters (< 30 m). Fishing effort in 10 NM graticular
reporting blocks overlapping the EMBA and PAA (trunkline operational area) has been recorded within the last
five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur within the PAA and
the EMBA.

West Coast Deep
Sea Crustacean
Managed Fishery

The West Coast Deep Sea Crustacean Managed Fishery management area overlaps the PAA and EMBA.
The fishery targets several species of crab using baited pots, with fishing effort concentrated between 500 m
and 800 m water depth. Effort is concentrated off the Shark Bay coast. Fishing effort in 10 NM graticular
reporting blocks overlapping the EMBA (but not the PAA) has been recorded within the last five years.

Accordingly, Woodside considers it a possibility that interactions with the fishery may occur in 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: SAOO0O6AF0000022 Revision: 3 Woodside ID: 1401801827 Page 209 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

West Coast Rock
Lobster Fishery

The Western Rock Lobster Fishery management area overlaps the EMBA, but not the PAA. The fishery uses
baited pots to target western rock lobster in continental shelf waters. No fishing effort has been recorded within
the EMBA or PAA in the last five years.

Accordingly, Woodside considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.

Western Australian
Sea Cucumber
Fishery

The Western Australian Sea Cucumber Fishery is permitted to fish throughout WA waters. The fishery is diver-
and wader-based and typically restricted to shallow coastal waters (< 30 m). Fishing effort in 10 NM graticular
reporting blocks overlapping the EMBA (but not the PAA) has been recorded within the last five years.

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

Charter based commercial operators

Tour Operators

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 fishing effort within 10 NM graticular reporting
blocks the EMBA and PAA (trunkline operational area).

Accordingly, Woodside considers it a possibility that interactions with tour operators will occur in both the PAA
and EMBA.
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Figure 4-19: Commercial Commonwealth fisheries overlapping the Petroleum Activities Area and environment that may be affected with a potential for
interaction with the Petroleum Activities Program
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Figure 4-20: Commercial State fisheries overlapping the Petroleum Activities Area and environment that may be affected with a potential for interaction
with the Petroleum Activities Program (Pilbara Trap, Pilbara Trawl and Mackerel Managed Fisheries)
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Figure 4-21: Commercial State Fisheries overlapping the Petroleum Activities Area and environment that may be affected with a potential for Interaction
with the Petroleum Activities Program (Pilbara Line, Onslow Prawn and Pilbara Crab Fisheries)
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with the Petroleum Activities Program (Western Australia Sea Cucumber, Marine Aquarium Managed and Specimen Shell Fisheries)
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4.10.2 Traditional Fisheries

There are no traditional or customary fisheries within the PAA, as these are typically restricted to
shallow coastal waters and/or areas with structures such as reefs. However, it is recognised that the
Dampier Archipelago, Barrow Island, Montebello Islands, Exmouth, Ningaloo Reef and the adjacent
foreshores have a known history of fishing when areas were occupied (as from historical records).

Areas that are covered by registered native title claims are likely to practice Aboriginal fishing
techniques at various sections of the WA coastline (see Section 4.9.3).

4.10.3 Tourism and Recreation

The Offshore Operational Area is located far from most tourism activities in the NWMR. However,
the Trunkline Operational Area is in the vicinity of the Dampier Archipelago where tourism activities
occur. Recreational fishing in the North West Shelf Province is mainly concentrated around the
coastal waters and islands (including Ningaloo Marine Park, North West Cape area, the Montebello
Islands, and other islands and reefs in the region) (DoF, 2011). It has grown substantially with the
expanding regional centres and increasing residential and fly in/fly out work force, particularly in the
Pilbara region. Occasional recreational fishing occurs at Rankin Bank and Glomar Shoals (located
about 114 km north-west and 84 km north of the Trunkline Operational Area, respectively). The
Montebello Islands (approximately 32 km from the Trunkline Operational Area) are the next closest
location for tourism, with some charter boat operators taking visitors to these remote islands. Charter
based commercial operators are active within the PAA and EMBA, as shown in Table 4-27.

Dolphin and turtle watching tours may occur near the Dampier Archipelago within the EMBA. Cruise
ships operate within the EMBA. Dive sites are located in a number of locations within the EMBA
including Montebello Islands, and Rowley Shoals.

It is acknowledged that there are growing tourism and recreational sectors in WA. These sectors
have expanded in area over the last couple of decades. Potential for growth and further expansion
in tourism and recreational activities in the Pilbara and Gascoyne regions is recognised, particularly
with the development of regional centres and a workforce associated with the resources sector
(Gascoyne Development Commission, 2012).

4.10.4 Commercial Shipping

The Australian Maritime Safety Authority (AMSA) has introduced a network of marine fairways
across the NWMR off WA to reduce the risk of vessel collisions with offshore infrastructure. Whilst
none of these fairways intercept the Offshore Operations Area, a number of the fairways intersect
with the Trunkline Operational Area (Figure 4-23).

Commercial shipping traffic is high within the NWMR, with vessel activities including commercial
fisheries, tourism such as cruises, international shipping and oil and gas operations. There are
12 ports adjacent to the NWMR, including the major ports of Dampier, Port Hedland and Broome,
which are operated by their respective port authorities. The State waters adjacent to the easternmost
point of the Trunkline Operational Area falls within the boundaries of the Pilbara Ports Authority,
within which the ports of Dampier and Port Hedland lie. Vessel tracking data suggest shipping is
concentrated to the east of the Trunkline Operational Area where increased vessel traffic will be
associated with ports servicing the resource industry at Barrow Island, Onslow and Dampier as
detailed in Section 12.5 of Appendix L: Woodside Master Existing Environment.

The Port of Dampier overlaps the EMBA through the Dampier Archipelago and is a major industrial
port in the north-west of WA. It is currently one of the world’s largest bulk export ports by tonnage
and services the petrochemical, salt, iron ore and natural gas export industries. It is also the
departure point for day cruises through the Dampier Archipelago.
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Figure 4-23: Vessel density map for the Petroleum Activities Area, derived from Australian Maritime
Safety Authority satellite tracking system data
Note: Vessels include cargo, LNG tanker, passenger vessels, support vessels, and others/unnamed vessels

4.10.5 Oil and Gas

The PAA is located in the Exmouth Plateau area of the Northern Carnarvon Basin. The Trunkline
Operational Area intersects several existing oil and gas export trunklines and several facilities are
located within 50 km of the Trunkline Operational Area (Table 4-28 and Figure 4-24).
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Table 4-28: Other oil and gas facilities located within 50 km of the Petroleum Activities Area

Facility Name and Operator

Distance and direction from PAA

to facility
Pluto Platform — Woodside 2 km north
Wheatstone Platform — Chevron 10 km north
Stag Platform — Jadestone 5 km south
Reindeer Platform — Santos 15 km north
Goodwyn Platform — Woodside 48 km north
Campbell Platform and Sinbad platform (Varanus hub) — Santos 50 km south

Reindeer Trunkline — Santos

Crosses at KP75
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Crosses at KP191
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Figure 4-24: Oil and gas titles and infrastructure relative to the Petroleum Activities Area

4.10.6 Submarine Communications Infrastructure

The PAA overlaps a variety of communication infrastructure, or submarine cables (Table 4-29).
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Table 4-29:Communications Infrastructure located within 50 km of the Petroleum Activities Area

Communications Infrastructure (submarine cables) Distance and direction from PAA
to facility
Darwin Jakarta Singapore Cable (DJSC) Overlaps Offshore Operational Area
Scarborough Fibre Optic Cable Overlaps Offshore Operational Area
Chevron Fibre Optic Cable Route Overlaps Trunkline Operational Area
Woodside Fibre Optic Cable Route 46.5 km North East

Source: submarine cable locations sourced from Vocus and Telstra.

The Darwin Jakarta Singapore Cable (DJSC) System is a 1,000 km fibre optic cable that connects
the Australia Singapore Cable to the North West Cable System. The DJSC System is owned and
operated by Vocus Communications. The DJSC overlaps the Offshore Operational Area (specifically
in WA-62-L Permit Area). An extension (Scarborough Fibre Optic Cable) of the cable has been
installed to connect the SCA FPU with the existing DJSC System. The extension will be installed
prior to commencement of the Scarborough Offshore Facility and trunkline activities detailed in
Section 3. Therefore, potential interaction and impacts to cable installation are not considered or
assessed further in the EP.

4.10.7 Defence

There are designated Department of Defence practice areas in the offshore marine waters off
Ningaloo Reef and the North West Cape in the EMBA. The PAA lies within the northern tip of one of
these defence training areas, the North West Exercise Area (NWXA) accessed by Royal Australian
Air Force (RAAF) Base Learmonth (Figure 4-25). The Learmonth Air Weapons Range (AWR)
practice area is located approximately 70 km south of the Offshore Operational Area. The Trunkline
Operational Area (from KP 120) overlaps the Defence Training Area associated with the Learmonth
RAAF base. The closest site where unexploded ordinance is known to occur is east of Montebello
Islands, approximately 28 km south of the Trunkline Operational Area and within the EMBA. The
closest site to the Offshore Operational Area is Anchor Island, located approximately 195 km
south-east of the Offshore Operational Area, within the EMBA. Defence areas overlapping the PAA
are presented in Figure 4-25.
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Figure 4-25: Defence Restricted and Prohibited areas relative to the Petroleum Activities Area
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5 CONSULTATION

5.1 Summary

Woodside consults relevant persons in the course of preparing an Environment Plan (EP) in
accordance with regulation 25 of the Environment Regulations. (In this Section, references to
‘regulations’ are to regulations of the Environment Regulations, unless otherwise stated).

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

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

For this EP, Woodside has considered both the Operational Areas and the broader EMBA in
undertaking consultation (see further discussion in Section 5.2). The broadest extent of the EMBA
has been determined by reference to the highly unlikely event of a hydrocarbon release resulting
from activities in the Operational Area (see Section 4). Consultation beyond the defined EMBA is too
remote, would mean persons with interests are not reasonably capable of ascertainment and would
mean consultation is not workable (Tipakalippa para [88]). Woodside has also, where relevant,
considered, assessed and proactively responded to historical feedback received from stakeholders
on the Scarborough OPP and prior Scarborough EPs, as that feedback relates to Scarborough
operations.

Woodside’s consultation methodology is divided into two parts:

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

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

Woodside undertook a tiered consultation approach for this EP, building on the existing consultation
approach with further measures due to the nature and scale of the activity outlined in the EP. The
approach is proactive, extended, has enabled self-identification, and has raised broad awareness of
Woodside’s activities related to this EP and the Scarborough Project (see Appendix F: Consultation).

Woodside’s consultation record is at Appendix F: Consultation and includes a summary of the:

e assessment and identification of relevant persons

e consultation information provided to relevant persons, feedback received, Woodside’'s
assessment of the merits of objections or claims about the adverse impact of each activity to
which this EP relates and Woodside’s response to relevant persons and other stakeholders
Woodside chose to consult

e engagement with persons or organisations that Woodside chose to contact who are not
relevant persons for the purposes of regulation 25(1) (see Section 5.3.7)

e opportunities provided to persons or organisations to participate in consultation.
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Figure 5-1: Overview of Woodside’s methodology to identify relevant persons

5.2 Consultation — General Context

Woodside has a portfolio of quality oil and gas assets and more than 30 years of operating
experience. We have a strong history of working with local communities, the relevant regulators and
a broad range of persons and organisations, to better understand the potential risks and impacts
associated with our proposed activities and to develop appropriate measures to manage them.

The length of time that we have operated in Commonwealth and State waters, and the history of
continued engagement with a wide range of persons and organisations, enables Woodside to
develop an extensive consultation list to inform its consultation process. This consultation list is not
used as a definitive list of persons to consult but, rather, assists Woodside as an input to its
understanding of relevant persons with whom to consult on a Petroleum Activities Program. The
information in the consultation list has been captured from years of experience: it contains insights
relating to the type of information particular persons or organisations want to receive during
consultation, the appropriate method of consultation for relevant persons and includes appropriate
contact details, which are reviewed and updated periodically.
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Woodside acknowledges NOPSEMA'’s Guideline on Consultation in the course of preparing an
environment plan (12 May 2023) as well as judicial guidance in the Tipakalippa Appeal on the intent
of consultation, as follows:

o At paragraph 54 of the appeal decision: ... provide a basis for NOPSEMA'’s considerations
of the measures, if any, that a titleholder proposes to take or has taken to lessen or avoid the
deleterious effect of its proposed activity on the environment, as expansively defined.

e At paragraph 89 of the appeal decision: ...its purpose is to ensure that the titleholder has
ascertained, understood and addressed all the environmental impacts and risks that might
arise from its proposed activity. Consultation facilitates this outcome because it gives the
titleholder an opportunity to receive information that it might not otherwise have received from
others affected by its proposed activity. Consultation enables the titleholder to better
understand how others with an objective stake in the environment in which it proposes to
pursue the activity perceive those environmental impacts and risks. As the Regulations
expressly contemplate, it enables the titleholder to refine or change the measures it proposes
to address those impacts and risks by taking into account the information acquired through
the consultations. Objectively, the scheme intends that this is likely to improve the
minimisation of environmental impacts and risks from the activity.

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

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

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

e the geographical extent to which the environment may be affected (EMBA) by risks and
impacts from our activities (unplanned) (identified in Section 4.1 and assessed in
Section 6.7.13).

Woodside has undertaken consultation in the course of preparing this EP in compliance with
regulation 25, which requires a titleholder to:

e consult with each of the following (a relevant person) in the course of preparing an EP:

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

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

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

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

- any other person or organisation that the titleholder considers relevant (regulation 25(1))

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

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

o tell each relevant person that the titleholder consults with, that the relevant person may
request that particular information it provides in the consultation not be published and any
information subject to such a request is not to be published (regulation 25(4)).
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Further, Woodside seeks to carry out consultation in a manner that:

is consistent with the principles of ecologically sustainable development (ESD) set out in
section 3A of the EPBC Act — see Section 2

is intended to reduce the environmental impacts and risks from the activity to ALARP and an
acceptable level (regulation 4)

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

provides opportunities for relevant persons to provide feedback throughout the life of the EP
through its ongoing consultation process (refer to Section 5.7 and Section 7.10.5)

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

An overview of Woodside's consultation approach is outlined at Figure 5-2.
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Review Woodside's consultation list for
Identify whether the relevant person has information on appropriate methods of
developed spedific guidelines on how they consultation and contact details available for
wish to be consulted. relevant persons based on years of operating
EXperience, as appropriate.

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

Develop consultation information, including
targeted consultation information as
appropriate to the category of relevant
persons, as applicable (Section 5.2 and Section
5.6).

Notify relevant person of consultation
information and opportunity to provide
Mo Response received |« feedback by the s c date (typically 30
- days). Notification is typically via email or
letter and respects that consultation is

voluntary {Section 5.2 and Section 5.6).

Follow up with relevant
persons prior to submission

Assessment of
merits of relevant
person objections
or claims.

of the EP using an
alternative communication
method where appropriate.

v

Respond to feedback and identify

¥, Objectian or claim meets any changes made to the EP asa
- N ; 5 SA.
i the intent of consultation :
Response received {section 5.2) result.of consultation, as
3 appropriate.
No

P h 4 ~ - - Consider whether a response to
[ Assess previous interest and feedback on the Requested extension to Objection or claim does not feedback closing consultation as it

Scarborough Energy Project, at Woodside's Ves provide feedback; meet the intent of does not meet the intent of

discretion proactive cormrespondence sent extension granted at consultation (Section 5.2). consultation, as appropriate, is
\ based on previous issues raised \ Woodside's discretion J required.

Finalise EP for initial

submission.

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

Consultation for the Woodside has assessed the merits of the
purpose of regulation 25 claims or objections and has provided a

has been undertaken — response — it considers the response to
no new objections or be suffident to meet the intent of

claims raised. consultation (Section 5.2). d

Prepare Appendix F.
Summarise feedback
received, and controls
incorporated in the
EP, where applicable
{App F, Table 2 and 3).

Figure 5-2: Overview of Woodside’s consultation approach
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The methodology for consultation for this activity has been informed by various guidelines and
relevant information for consultation on planned activities, including:

Federal Court:
e Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193
e Cooper v NOPSEMA (No 2) [2023] FCA 1158
e Munkara v Santos NA Barossa Pty Ltd (No 3) [2024] FCA 9
NOPSEMA:

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

e GN1847 — Responding to public comment on environment plans — January 2024

e GN1344 - Environment plan content requirements - September 2020

e GL1721 — Environment Plan decision making — January 2024

e GN1488 - Qil pollution risk management - July 2021

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

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

e PL9028 Managing gender-restricted information — December 2023

e Consultation on offshore petroleum environment plans — Information for the community
Department of Climate Change, Energy, the Environment and Water (DCCEEW)

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

Australian Fisheries Management Authority (AFMA):

e Petroleum industry consultation with the commercial fishing industry

Commonwealth Department of Agriculture and Water Resources (DAWR):

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

WA Department of Primary Industries and Regional Development (DPIRD):

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

WA Department of Transport (DoT):
e Offshore Petroleum Industry Guidance Note
WA Australian Fishing Industry Council (WAFIC)

— QOil and Gas Consultation Framework

Good practice consultation:

e |AP2 Public Participation Spectrum

e Interim Engaging with First Nations People and Communities on Assessments and
Approvals under the Environment Protection and Biodiversity Act 1999
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https://www.judgments.fedcourt.gov.au/judgments/Judgments/fca/single/2024/2024fca0009
http://chrome-extension/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.nopsema.gov.au/sites/default/files/documents/Consultation%20in%20the%20course%20of%20preparing%20an%20Environment%20Plan%20guideline.pdf
https://www.nopsema.gov.au/sites/default/files/documents/Responding%20to%20public%20comment%20on%20environment%20plans%20guidance%20note.pdf
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nopsema.gov.au%2Fassets%2FGuidance-notes%2FA339814.pdf&data=04%7C01%7CSHANNEN.WILKINSON%40woodside.com.au%7C250a36724df949d5abd708d925918358%7Ca3299bbaade64965b011bada8d1d9558%7C0%7C0%7C637582129186149836%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=TKSB7HD%2BtjU3yd7MQ1c%2FDlflbmtjIzH9jkOv59D7098%3D&reserved=0
https://www.nopsema.gov.au/sites/default/files/documents/Environment%20plan%20decision%20making%20guideline.pdf
https://www.nopsema.gov.au/sites/default/files/documents/2021-07/A382148.pdf
https://www.nopsema.gov.au/sites/default/files/documents/Guidance%20note%20-%20Petroleum%20Activities%20and%20Australian%20Marine%20Parks.pdf
https://www.nopsema.gov.au/sites/default/files/documents/2024-08/Consultation%20with%20Commonwealth%20agencies%20with%20responsibilities%20in%20the%20marine%20area%20Aug%202024.pdf
https://www.nopsema.gov.au/sites/default/files/documents/2024-08/Consultation%20with%20Commonwealth%20agencies%20with%20responsibilities%20in%20the%20marine%20area%20Aug%202024.pdf
https://www.nopsema.gov.au/sites/default/files/documents/Managing%20gender-restricted%20information.pdf
https://www.nopsema.gov.au/sites/default/files/documents/Consultation%20on%20offshore%20petroleum%20environment%20plans%20brochure.pdf
https://www.dcceew.gov.au/sites/default/files/documents/nw-sea-countries.pdf
https://www.dcceew.gov.au/sites/default/files/documents/nw-sea-countries.pdf
https://www.afma.gov.au/sustainability-environment/petroleum-industry-consultation
http://www.agriculture.gov.au/fisheries/environment/opgga
http://www.agriculture.gov.au/biosecurity/avm/vessels/offshore_installations/offshore-installations
http://www.fish.wa.gov.au/Documents/occasional_publications/fop113.pdf
https://www.transport.wa.gov.au/mediaFiles/marine/MAC_P_Westplan_MOP_OffshorePetroleumIndGuidance.pdf
https://www.wafic.org.au/wp-content/uploads/2023/07/Oil-and-Gas-Consultation-Framework.pdf
https://iap2.org.au/resources/spectrum/
https://www.dcceew.gov.au/sites/default/files/documents/interim-engaging-with-first-nations-people-and-communities-assessments-and-approvals-under-epbc-act.pdf
https://www.dcceew.gov.au/sites/default/files/documents/interim-engaging-with-first-nations-people-and-communities-assessments-and-approvals-under-epbc-act.pdf
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5.3 Identification of Relevant Persons for Consultation

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

The relevant inquiry for determining relevant persons under regulations 25(1)(a) and (b) is whether
the activities to be carried out under the EP may be relevant to one of the government departments
or agencies in those regulations. The government departments and agencies relevant to the EP are
listed in Appendix F, Table 1. In accordance with Regulation 25(1)(b), Woodside consults with the
Department of the relevant State Minister.

5.3.2 Identification of Relevant Persons under Regulations 25(1)(a), (b) and (c)

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

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

¢ Woodside has categorised government department or agency groups as:

Government departments /

. 1 Agencies with legislated responsibilities for use of the marine environment.
agencies — marine 9 9 P

Government departments / Agencies with legislated responsibilities for the protection of the marine
agencies — environment environment.

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

e Woodside considers each of the responsibilities of the departments and agencies,
determining whether those responsibilities overlap with potential risks and impacts specific
to the PAP in the EMBA. The assessment is both activity and location based.

¢ Woodside acknowledges the roles and responsibilities of government departments and
agencies acting on behalf of various industry participants. For example, AMSA — Marine
Safety is responsible for the safety of vessels and the seafarers who are operating in the
domestic commercial shipping industry; and AHO is responsible for maritime safety and
Notices to Mariners. To undertake activities in the Operational Area in a manner that prevents
a substantially adverse effect on the potential displacement of marine users, Woodside
therefore consults AMSA — Marine Safety and AHO on its proposed activities. Woodside
considers each of the responsibilities of the departments and agencies and determines those
that would either be involved in the incident response itself or in relation to the regulatory or
decision-making capacity with respect to planning for the unlikely event of a worst-case
hydrocarbon release incident response specific to the Operational Area. Feedback received,
if any, is assessed in accordance with the intended outcome of consultation.

e The list of government departments and agencies assessed as relevant is set out in Appendix
F: Consultation, Table 1.
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o Feedback received, if any, is assessed in accordance with the intended outcome of
consultation and summarised at Appendix F, Table 2 and Table 3 as appropriate to the
relevance assessment.

Woodside does not consult with departments or agencies with interests that do not overlap with risks
and impacts specific to the proposed petroleum activity in the EMBA or would not be involved in
incident response planning.

5.3.3 Regulation 25(1)(d)

To identify a relevant person for the purposes of regulation 25(1)(d), the meaning of “functions,
interests or activities” needs to be understood. In regulation 25(1)(d), the phrase “functions, interests
or activities” should be construed broadly and consistently with the objects of the Environment
Regulations (regulation 4) and the objects of the EPBC Act (section 3A).

In developing its methodology for consultation, Woodside acknowledges the guidance below from
NOPSEMA'’s GL2086 — Consultation in the course of preparing an environment plan guideline (May
2023):

Functions Refers to a power or duty to do something.

Interests Conforms to the accepted concept of ‘interest’ in other areas of public administrative law and
includes any interest possessed by an individual whether or not the interest amounts to a
legal right or is a proprietary or financial interest or relates to reputation.

Activities Broader than the definition of ‘activity’ in regulation 5 of the Environment Regulations and is
likely be directed to what the relevant person is already doing.

Woodside’s methodology for determining ‘relevant persons’ for the purpose of regulation 25(1)(d)
includes consideration of:

e whether a person or organisation has functions interests or activities that overlap with the
Operational Area and EMBA

e whether a person or organisation’s functions, interests or activities may be affected by
Woodside's proposed planned or unplanned activities.

5.3.4 Identification of Relevant Persons under Regulation 25(1)(d)

Relevant persons under regulation 25(1)(d) are defined as a person or organisation whose functions,
interests or activities may be affected by the activities to be carried out under the EP. In identifying
relevant persons, Woodside considers:

e the planned activities to be carried out under the EP (described in Section 3)

e the EMBA by unplanned activities (identified in Section 4 and assessed in Section 6.7.13).

To identify relevant persons who fall within regulation 25(1)(d), Woodside adopts the following
methodology, and then undertakes consultation with relevant persons.

As a general proposition, Woodside assesses whether a person or organisation is a relevant person
having regard to:

e whether a person or organisation has functions, interests or activities that overlap with the
Operational Area and EMBA

e whether a person or organisation's functions, interests or activities may be affected by
Woodside's proposed planned or unplanned activities to be carried out under the EP.

This assessment will include applying judgement, knowledge and considering available, relevant
literature.
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To assist in identifying the full range of relevant persons, Woodside considers the impacts and risks
associated with its proposed activities and considers the broad categories of relevant persons who
may be affected by the activities to be carried out under the EP. The broad categories are identified
in Table 5-1 and identification methodology applied as set out in Table 5-2.

For this EP, Woodside also considered feedback from relevant persons on other Scarborough
Energy Project EPs, and if that feedback relates to this EP.

The list of those persons or organisations assessed as relevant persons or organisations Woodside
separately chose to contact is set out in Appendix F: Consultation, Table 1.

Feedback received, if any, is assessed in accordance with the intended outcome of consultation and
applying the categories of relevant persons methodology outlined in Table 5-2, as appropriate.

Feedback from relevant persons is summarised at Appendix F: Consultation, Table 2. Feedback
from persons assessed as “not relevant” but whom Woodside chose to contact, or self-identified and
Woodside assessed as “not relevant”, are summarised at Appendix F: Consultation (Table 3).

Table 5-1: Categories of relevant persons

Category Explanation
Commercial fisheries Commonwealth or State Commercial Fishery with a fishery management
(Commonwealth and State) and peak | plan recognised under the Commonwealth Fisheries Management Act 1991
representative bodies (Cth) and the Western Australian Fish Resources Management Act 1994

(WA), which may be amended from time to time.

Commonwealth peak fishery representative bodies are identified by AFMA.
WAFIC is the peak representative body for state fishers in Western Australia.

Recreational marine users and peak Charter boat, tourism and dive operators identified by DPIRD specific to the
representative bodies location of the proposed activity.

Representative bodies are the recognised peak organisation(s) for
recreational marine users.

Titleholders and Operators Registered holder of an offshore petroleum title or GHG title under the
OPGGS Act and associated regulations.

Peak industry representative bodies Recognised peak organisation(s) for the oil and gas sector.

Traditional Custodians (individuals Traditional Custodians are First Nations Australians with cultural rights and
and/or groups/entity) interests or cultural functions or who perform cultural activities over particular
lands and waters.

Where a First Nations person, group or entity self-identifies and asserts
cultural rights, functions, interests or activities they will be considered under
the definition of Traditional Custodian for the purpose of this EP (as

appropriate).
Nominated Representative Nominated representative corporations are Traditional Custodians’
Corporations nominated representative institutions such as Prescribed Bodies Corporate
(PBC).

PBCs are established under the Native Title Act 1993 (Cth) by Traditional
Custodians to represent their entire Traditional Custodian group (defined
broadly by reference to descents from an ancestor set who were known to be
the Traditional Custodians at the time of European colonisation) and their
interests including, among other things, management and protection of
cultural values.

Native Title Representative Bodies A Representative Aboriginal/Torres Strait Islander Bodies (RATSIB) is a
regional organisation appointed under the Native Title Act 1993 (Cth) with
prescribed functions, set out in Part 11 of the Native Title Act 1993 (Cth),
which relate to: facilitation and assistance; certification; dispute resolution;
notifications; agreement making. They are also known, and referred to here,
as Native Title Representative Bodies.

Historical heritage groups or Legislated or government enlisted groups or organisations responsible for
organisations the management of marine heritage.
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Category Explanation
Local government and elected Local government body formed under the Local Government Act 1995 (WA)
Parliamentary representatives and and elected Parliamentary representatives which are responsible for
recognised local community representing the local community. Recognised local community reference or
reference/liaison groups or liaison group or organisation in relation to oil and gas matters.
organisations
Other non-government groups, Non-government organisation with public website material targeting the
organisations or individuals proposed activity.

Individual who demonstrates the proposed activity could potentially impact
their interests, functions or activities.

Non-government organisation or individual who has provided feedback
relevant to this EP on the OPP, and other Scarborough Energy Project EPs.

Research institutes and local Research institutes are government or private institutions that conduct
conservation groups or organisations | marine or terrestrial research.

Local conservation groups are local non-government organisation that
regularly conduct conservation activities focused on the local environment or
wildlife.

Table 5-2: Methodology for identifying relevant persons within the environment that may be affected
undertaken under regulation 25(1)(d) — by category

Category Relevant person identification methodology

Commercial fisheries Woodside assesses relevance for commercial fisheries (Commonwealth and
(Commonwealth and State) and peak | State) and their representative bodies using the following next steps in its
representative bodies methodology:

. Defining the parameters having regard to timing, location and
duration of the proposed petroleum activity.

. Confirming whether the EMBA overlaps with the fisheries
management area (i.e., the spatial area the fishery is legally
permitted to fish in) (see Section 4.10.1).

. Woodside acknowledges WAFIC’s consultation guidance?*, that
Titleholders develop separate consultation strategies for significant
unplanned events (for example an oil spill) where titleholders can
demonstrate the likelihood of such events occurring is extremely low.
WAFIC’s guidance is that consultation on unplanned events resulting
in an emergency scenario should only be undertaken if an incident
occurs (see Appendix I: Oil Pollution First Strike Plan)

. For Commonwealth and State commercial fisheries, Woodside
assesses the potential spatial and temporal extent for interaction with
the fishery by reviewing AFMA, ABARES and DPIRD FishCube data
within the Operational Area and EMBA (see Section 4.10.1).

Assessment of relevance:

. State commercial fisheries that have been assessed as having a
potential for interaction within the Operational Area or EMBA (see
Section 4.10.1) are assessed as relevant to the proposed activity.
However, to avoid over consulting and as requested in WAFIC'’s
guidance, Woodside only consults individual licence holders based
on WAFIC’s advice. Woodside also utilises WAFIC’s consultation
service whereby WAFIC:

o directly consults fishery licence holders that are assessed as
having a potential for interaction in the Operational Area

24 Consultation Approach for Unplanned Events - WAFIC
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Category

Relevant person identification methodology

o consults fisheries that are assessed as having a potential for
interaction in the EMBA only in the event of an unplanned
emergency scenario.

o Commonwealth commercial fisheries that have been assessed as
having a potential for interaction within the Operational Area or EMBA
(see Section 4.10.1) are assessed as relevant to the proposed
activity.

. If Woodside has identified that a Commonwealth or State fishery is a
relevant person, then Woodside also consults the fisheries relevant
representative body. For example, WAFIC represents the interests of
State fisheries in Western Australia. If a State fishery is identified as
relevant, Woodside would also identify WAFIC as relevant.
Recognised Commonwealth fishery representative bodies are
identified by AFMA via its website. WAFIC is the only recognised
State fishery representative body.

Recreational marine users and peak
representative bodies

Woodside assesses relevance for recreational marine users and peak
representative bodies using the following next steps in its methodology:

o Using Woodside knowledge and operating experience, applying
knowledge of recreational marine users in the area. This assessment
is both activity and location based.

o Defining the parameters having regard to timing, location and
duration of the proposed petroleum activity.

. Assessing the potential spatial and temporal extent for interaction
with recreational marine users by reviewing DPIRD FishCube data to
assess whether there has been activity within the EMBA in the past 5
years.

Assessment of relevance:

. Recreational marine users that have been active in the past 5 years
within the EMBA are assessed as relevant to the proposed activity.
Woodside is provided with the contact details of charter, boat tourism
and dive operators specific to the region of the EMBA by DPIRD to
consult with the relevant persons.

. If Woodside has identified recreational marine users as relevant
persons, then Woodside also consults identified peak recreational
marine user representative bodies. For example, Recfishwest
represents the interests of recreational fishers. These representative
bodies are identified via Woodside’s existing consultation list, which
is updated as appropriate via advice from known groups and DPIRD.

Titleholders and Operators

Woodside assesses relevance for other Titleholders and operators using the
following steps in its methodology:

o Using GPInfo to determine overlap with other Titleholders’ or
Operators’ permit areas within the EMBA.

o Using Woodside knowledge and operating experience, applying
knowledge of other operators in the area.

. Woodside produces a map showing the outcome of this assessment.
Assessment of relevance:

o Titleholders and Operators whose permit areas are identified as
having an overlap within the EMBA are assessed as relevant.

Peak industry representative bodies

Woodside assesses relevance for peak industry representative bodies using
the following steps in its methodology:

. Review of peak industry representative bodies responsibilities that
Woodside actively participates in, with consideration of overlap
between industry focus area and Woodside’s proposed activities
within the EMBA.

. Review of Woodside's existing consultation list.
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Category

Relevant person identification methodology

. Website search to identify whether any additional peak industry
representative bodies have been created whose responsibilities may
overlap with Woodside’s proposed activities within the EMBA.

Assessment of relevance:

. Peak industry representative bodies whose responsibilities are
identified as having an overlap with Woodside’s proposed activities
within the EMBA are assessed as relevant.

Traditional Custodians (individuals
and/or groups/entity) and Nominated
Representative Corporations

Consistent with its understanding of the matters discussed in Section 4.9, to
identify Traditional Custodian groups or individuals, Woodside:

. uses existing systems of recognition to identify First Nations groups
who overlap or are coastally adjacent to the EMBA (for example,
recognition provided under native title or cultural heritage legislation,
or marine park management plans, or identification by other First
Nations groups or entities)

o notifies and invites consultation with First Nations people through
their nominated representative corporation (for example PBCs); or, in
the case of native title and where appropriate, the Native Title
Representative Body

o requests the nominated representative body to forward the
notifications and invitations to consult to their members (members are
individual communal rights holders;

. requests advice as to other First Nations groups or individuals that
should be consulted

o advertises widely so as to invite self-identification and consultation by
First Nations groups and individuals.

Further detail to Woodsides methodology is as follows.
Woodside uses the databases of the National Native Title Tribunal:

. to understand whether there are any Native Title Claims (historical or
current) or determinations overlapping or coastally adjacent to the
EMBA

. to understand whether there are any relevant Indigenous Land Use
Agreements (ILUA), registered with the National Native Title Tribunal
that overlap or are adjacent to the EMBA that may identify Traditional
Custodians or representative bodies to contact regarding potential
cultural values.

Where there is a positive determination of native title, contacting the PBC or,
where their representative is a Native Title Representative Body, contacting
the Native Title Representative Body.

Where appropriate, contacting the relevant Native Title Representative Body
to request a list of any First Nations groups asserting Traditional
Custodianship over an area of coastline adjacent to the EMBA.

Review of Commonwealth and State Marine Park Management Plans that
overlap the EMBA which may identify Traditional Custodians or
representative bodies to contact regarding potential cultural values.

First Nations groups or individuals identified by a Traditional Custodian,
nominated representative corporation, Native Title Representative Body.

Request to the PBC to distribute Woodside consultation materials through its
membership. Woodside is unable to contact this membership through any
other means.

Woodside has a number of public notification and information sharing
processes by which individual Traditional Custodians can become aware of
the proposed activity, its risks and impacts, and self-identify.

Individuals that consider their functions, interests or activities may be
affected by a proposed activity are provided an opportunity to self-identify for
each EP. Woodside does not presume that self-identification for an activity,
covered by another EP, automatically means that an individual/s functions,
interests and activities may be affected by other activities where EMBAs
overlap. This decision is for the individual to make. The public notification,
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Category

Relevant person identification methodology

information sharing, and consultation processes Woodside puts in place
enables Traditional Custodians to become aware of proposed activities,
assess risks and impacts to their values, and enable individuals to self-

identify.

Assessment of relevance:

. Traditional Custodian groups, entities or individuals and Nominated
Representative Corporations who are identified through the above
methodology and overlap or are coastally adjacent to the EMBA are
assessed as relevant.

Native Title Representative Bodies

Woodside assesses relevance for Native Title Representative Bodies using
the following steps in its methodology:

. A Representative Aboriginal/Torres Strait Islander Body (RATSIB) is
a regional organisation appointed under the Native Title Act 1993
(Cth) with prescribed functions set out in Part 11 of the Native Title
Act 1993 (Cth), which relate to: facilitation and assistance;
certification; dispute resolution; notifications; agreement making.
They are also known, and referred to here, as Native Title
Representative Bodies.

. Review of National Native Title Tribunal RATSIB areas that overlap or
are coastally adjacent to the EMBA.

Assessment of relevance:

. Where the area for which a Native Title Representative Body is
recognised under the Native Title Act 1993 (Cth), overlaps with the
EMBA or is coastally adjacent to the EMBA, Woodside will assess the
Native Title Representative Body as relevant.

Historical heritage groups or
organisations

Woodside assesses relevance for groups or organisations whose
responsibilities are focused on historical heritage using the following steps in
its methodology:

. Using the Australasian Underwater Cultural Heritage Database to
assess known records Maritime Cultural Heritage sites (shipwrecks,
aircraft and relics) within the EMBA (see Section 4.9

Assessment of relevance:

e  Where there is a known underwater heritage site (shipwrecks,
aircraft and relics) within the EMBA, the relevant group or
organisation that manages the site will be assessed as relevant.

Local government and elected
Parliamentary representatives and
recognised local community
reference/liaison groups or
organisations

Woodside assesses relevance for local government and elected
Parliamentary representatives and recognised local community
reference/liaison groups or organisations using the following steps in its
methodology:

e Review Woodside maps (developed based on data from the WA
Local Government, Sport and Cultural Industries ‘My Council’
database and WA Local Government Association (WALGA)
Local Government Directory maps) to assess overlap between
the local government’s defined area of responsibility and the
EMBA.

e Woodside hosts regular community reference/liaison group
meetings. Members represent a cross-section of the community
and local towns interests. Representatives are from community
and industry and generally include, Woodside, State
Government (for instance relevant Regional Development
Commissions), Local Government, Indigenous Groups, Industry
representative bodies, community and industry organisations.
Woodside considers these reference/liaison groups to be the
appropriate recognised representatives of the local community
for the oil and gas sector.

e Woodside reviews the community reference/liaison group’s
terms of reference to determine its area of responsibility and
overlap with the EMBA. For example, the Exmouth Community
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Category

Relevant person identification methodology

Liaison Group’s area of responsibility in relation to Woodside’s
operational, development and planning activities, is defined in
the terms of reference as the Exmouth sub-basin.
Comparatively, the Karratha Community Liaison Group’s area of
responsibility is the Pilbara region (i.e., onshore).

Commonwealth and State elected politicians.

Assessment of relevance:

The local government and elected Parliamentary
representative/s whose defined area of responsibility overlaps
the EMBA is assessed as relevant.

The community reference/liaison group whose defined area of
responsibility overlaps the EMBA is assessed as relevant and
consulted collectively via the relevant reference/liaison group.

Other non-government groups,
organisations or individuals

Woodside assesses relevance for other non-government groups,
organisations or individuals using the following steps in its methodology:

Review Woodside’s existing consultation list.

Search websites of registered non-government groups or
organisations (i.e., registered with an Australian Business
Number (ABN) and publicly available contact information) that
may have public website material specific to the proposed
activity at the time of development of the EP.

Organisation has a publicly available mission statement (or
purpose) that clearly describes their collective functions,
interests or activities.

Review current website material to identify targeted information
which demonstrates functions, interests or activities relevant to
the potential risks and impacts associated with planned
activities.

Review an individual's feedback to consider whether their
functions, interests or activities could be impacted.

Assessment of relevance:

Registered non-government groups or organisations with current
targeted public website material specific to the proposed activity
at the time of developing the EP and who have demonstrated
functions, interests or activities relevant to the potential risks and
impacts associated with planned activities in accordance with
the intended outcome of consultation will be assessed as
relevant.

Individual demonstrates their functions, interests or activities
could be impacted will be assessed as relevant.

Research institutes and local
conservation groups or organisations

Woodside assesses relevance for research institutes and local conservation
groups or organisations using the following steps in its methodology:

Review Woodside’s existing consultation list.

Search websites for research institutes that may operate within
the EMBA. This assessment is both activity and location based.

Search websites for local conservation groups or organisations
that regularly conduct conservation activities within the EMBA.

Assessment of relevance:

Where there is known research being undertaken by a research
institute within the EMBA, the research institute that is
conducting the research will be assessed as relevant.

Local environmental conservation groups who regularly conduct
conservation activities or have demonstrated conservation
functions, interests or activities within the EMBA are assessed
as relevant. This assessment is both activity and location based.
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5.3.5 Regulation 25(1)(e)

In addition to assessing relevance under regulation 25(1)(d), Woodside has discretion to categorise
any other person or organisation as a relevant person under regulation 25(1)(e).

5.3.6 Identification of Relevant Persons under Regulation 25(1)(e)

Woodside adopts a case-by-case approach for each EP to assess relevance under
regulation 25(1)(e).

5.3.7 Persons or Organisations Woodside Chooses to Contact

In addition to undertaking consultation with relevant persons under regulation 25(1), from time to
time there are persons or organisations that Woodside chooses to contact in relation to a proposed
activity. For example, these are persons or organisations:

e that are ‘not relevant’ pursuant to regulation 25(1) but that Woodside has chosen to seek
additional guidance from, for example, to inform the correct contact person that Woodside
should consult, or engage with

e that are ‘not relevant’ pursuant to regulation 25(1) but have been contacted as a result of
consultation requirements changing, updated guidance from the Regulator, or has provided
historical feedback on the OPP or previous Scarborough EPs.

e where it is unclear what their functions, interests or activities are, or whether their functions,
interests or activities may be affected. In this circumstance, engagement is used to inform
relevance under Woodside’'s methodology. Woodside follows the same methodology for
assessing a person or organisation’s relevance as it does during its initial assessment (as
described in Figure 5-1 and Section 5.3). The result of Woodside’s assessment of relevance
during the development of the EP is outlined at Appendix F, Table 1.

5.3.8 Assessment of Relevant Persons for the Proposed Activity

The result of Woodside’s assessment of relevant persons in accordance with regulation 25(1) is
outlined at Appendix F: Consultation, Table 1 and Table 2.

Persons or organisations that Woodside assessed as not relevant but chose to contact at its
discretion in accordance with Section 5.3.4, or self-identified and Woodside assessed as not
relevant, are summarised at Appendix F: Consultation (Table 1 and Table 3).

5.4 Consultation Material and Timing

Regulation 25(2) provides that a titleholder must give each relevant person sufficient information to
allow the relevant person to make an informed assessment of the possible consequences of the
activity on the functions, interests or activities of the relevant person. Regulation 25(3) provides that
the titleholder must allow a relevant person a reasonable period for the consultation.

As set out in Section 5.2, Woodside notifies relevant persons of the proposed activities, respecting
that consultation is voluntary, and collaborates on a consultation approach where further
engagement is sought by the relevant person. The consultation process aims to be appropriate for
the category of relevant persons and not all persons or organisations will require the same level of
engagement. In circumstances where there is an ongoing relationship or previous consultation on
other EPs, Woodside follows the method of consultation that was historically engaged in and was
accepted by the person being consulted. Respecting historic engagement is also important because
it means that topics have often been assessed and discussed previously and it also assists to
manage consultation fatigue where relevant persons are frequently consulted. Woodside recognises
that the level of engagement is dependent on the nature and scale of the Operational Area.
Woodside acknowledges published guidance for good practice consultation, relevant to different
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sectors and disciplines. Woodside’s methodology for providing relevant persons with sufficient
information as well as a reasonable period of time to provide feedback is set out in this section.

5.4.1 Sufficient Information

Woodside produces a Consultation Information Sheet for each EP. This is provided to relevant
persons and organisations and is also available on Woodside’s website for interested parties to
access and to provide feedback on. The Consultation Information Sheet typically includes:

e adescription of the proposed petroleum activity

e the Operational Area or PAA, dependant on the EP

e where the activity will take place

e the timing and duration of the activity

¢ alocation map of the Operational Area or PAA and EMBA%
e adescription of the EMBA

e relevant exclusion zones

e a summary of relevant risks and mitigation and management control measures relevant to
the PAP.

It also sets out contact details to provide feedback to Woodside.

The level of information necessary to assist a person or organisation to understand the impacts of
the proposed activity on their functions, interests or activities may vary and may depend on the
degree to which a relevant person may be affected and also may depend on historic consultation
engagements. For example, Woodside considers that relevant persons who may be affected by
planned activities in the Operational Area, as a result of temporary displacement due to exclusion
zones, may require more targeted information relevant to their functions, interests or activities.
Relevant persons who have been consulted on other EPs relevant to the Project may previously
have been provided with information relevant to their topics of interest and may not need to receive
this again in order to make an informed assessment of the possible consequences of the activity on
their functions, interests or activities. Further, sufficient information may have been provided to a
relevant person even where all documents requested by a relevant person have not been provided.
Woodside also acknowledges NOPSEMA'’s brochure entitled Consultation on offshore petroleum
environment plans information for the community, which advises persons being consulted that they
may inform titleholders that they only want to be consulted in the very unlikely event of an oil spill.

Woodside places advertisements in selected local, state and national newspapers. This typically
includes:

e the name of the EP Woodside is seeking feedback on

e an overview of the activity

e the consultation feedback date

e the ways in which a person or organisation can provide feedback.
Advertising in the local paper in the area of the activity is also consistent with the public notification
process under section 66 of the Native Title Act 1993 (Cth) for native title applications. Woodside
typically aligns advertisement feedback timeframes with the timing described below. Feedback

received is assessed in accordance with Section 5.3 to determine relevance and evidenced in
Appendix F: Consultation, Table 1 as appropriate.

% Following issue of the consultation information sheet the EMBA modelling was re-run to incorporate recent advancements in the model
developed by the specialist modelling consultant. Therefore the EMBA described in this EP is different to that used for consultation.
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Woodside utilises a range of tools to provide sufficient information to relevant persons, which may
include one or more of:

¢ Consultation Information Sheet available on Woodside’s website and shared directly with
relevant persons

¢ Summary Consultation Information Sheet, presentations or summaries specific to a particular
relevant person group

e project information on Woodside’s website

e a subscribe function available on Woodside’'s website to receive notification of new
Consultation Information Sheets for Woodside EPs and to receive Woodside’s consultation
newsletter ‘Let’s Talk’

e emalils
o letters
e phone calls

o face-to-face meetings (virtual or in person) with presentation slides or handouts as
appropriate

o Let’s Talk newsletter — digital copy and hard copy

e maps outlining a person or organisation’s defined area of responsibility in relation to the
proposed activity, for example a fisheries management area or defence training area

e community meetings, as appropriate
e attendance at on-the-ground community events or planned regional roadshows
e broader awareness campaigns on the how to be involved in the EP consultation process

e broad proactive communication activities were undertaken with the public to raise awareness
of Woodside’s activities related to this EP and the Scarborough Energy Project more
generally.

Woodside recognises that information may be provided to relevant persons in an iterative manner
during the consultation process. Woodside considers that genuine two-way engagement may, in
certain instances, be demonstrated via information on incorporation of controls, where applicable,
being provided to the relevant person so that the relevant persons understand how their input has
been considered in the development of the EP.

Woodside communicates with relevant persons in different ways. Woodside recognises that, as part
of genuine two-way dialogue, these forms of communication may evolve including, for example due
to changes to organisation representation, as relationships are further established, or a preference
for an alternative form of communication is expressed by a person or organisation. There might also
be limitations in how Woodside can consult with relevant persons.

Typical forms of communications for categories of relevant persons are set out in Table 5-3.

Table 5-3: Typical forms of communication

Category of relevant Typically accepted form of communication
person
Government Woodside applies NOPSEMA'’s guideline for engagement with Commonwealth

departments/agencies — marine | government departments or agencies GL1887 — Consultation with Commonwealth
agencies with responsibilities in the marine area — January 2023_by using email for
its consultation unless another form of communication_is requested.

Other forms of communication, such as phone calls, meetings and/or presentation
briefings are used on request.

Government
departments/agencies —
environment

Government
departments/agencies — industry
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Category of relevant
person

Typically accepted form of communication

Commercial fisheries and peak
representative bodies

Recreational marine users and
peak representative bodies

Commonwealth commercial fisheries: Email is used as the primary form of
communication with Commonwealth commercial fisheries in the ordinary course of
business. Other forms of communication, such as phone calls, and meetings
and/or presentation briefings are used on request.

State commercial fisheries and recreational marine users: The Western
Australian Department of Primary Industries and Regional Development (DPIRD)
has responsibility for managing the Fish Resources Management Act 1994 (WA)
and Aquatic Resources Management Act 2016 (WA), which limits the provision of
contact details from the register to the name and business address of licence
holders. Alternative forms of communication are at the licence holder’s discretion.
Other forms of communication, such as phone calls, and meetings and/or
presentation briefings are used on request.

Peak representative bodies: Email is used as the primary form of communication
with commercial fishery and recreational marine user peak representative bodies
in the ordinary course of business. Other forms of communication, such as phone
calls, and meetings and/or presentation briefings are used on request.

Titleholders and Operators

Email is used as the primary form of communication between titleholders and
operators in the ordinary course of business. Other forms of communication, such
as phone calls, and meetings and/or presentation briefings are used on request.

Peak industry representative
bodies

Email is used as the primary form of communication with peak representative
bodies in the ordinary course of business. Other forms of communication, such as
phone calls, and meetings and/or presentation briefings are used on request.

Traditional Custodians and
nominated representative
corporations

There are many forms of communication that Woodside uses on a case-by-case
basis and as appropriate to or requested by the specific group, such as email,
phone calls, meetings and community forums. Other forms of communication are
used on request.

Native Title Representative
Bodies

There are many forms of communication that Woodside uses on a case-by-case
basis and as appropriate to or requested by the specific group, such as email,
phone calls, meetings and community forums. Other forms of communication are
used on request.

Historical heritage groups or
organisations

NOPSEMA'’s guideline (GL1887 — Consultation with Commonwealth agencies with
responsibilities in the marine area — January 2023) for engagement with
government departments or agencies is used as a reference for Woodside’s
approach for communicating with historical heritage groups or organisations.
Other forms of communication, such as phone calls, and meetings and/or
presentation briefings are used on request.

Local government and elected
Parliamentary representatives
and recognised local community
reference/liaison groups or
organisations

Local government: NOPSEMA's guideline (GL1887 — Consultation with
Commonwealth agencies with responsibilities in the marine area — January 2023)
for engagement with local government is used as a reference for Woodside’s
approach for communicating with historical heritage groups or organisations.

Community referencelliaison groups and chambers of commerce: Email and
presentations are used as the primary form of communication with local
community reference/liaison groups or organisations in the ordinary course of
business. Other forms of communication, such as phone calls, and meetings
and/or presentation briefings are used on request.

Other non-government groups
or organisations or individuals

Email is used as the primary form of communication with Other non-government
groups or organisations. Other forms of communication, such as phone calls, and
meetings and/or presentation briefings are used on request.

Research Institutes and Local
conservation groups or
organisations

Email is used as the primary form of communication with research institutes and
local conservation groups or organisations. Other forms of communication, such
as phone calls, and meetings and/or presentation briefings are used on request.

Information which is provided to relevant persons for the purposes of consultation on this EP is
summarised at Appendix F: Consultation, Table 2.
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Appendix F: Consultation, Table 3 sets out the information which is provided to persons or
organisations that are not relevant for the purposes of regulation 25 but which Woodside has chosen
to contact.

When engaging in consultation, Woodside notifies relevant persons that, in accordance with
regulation 25(4), the relevant person may request that the titleholder notifies NOPSEMA that
particular information the person or organisation provides in the consultation not be published, and
that information subject to that request will not be published under the Environment Regulations.

5.4.2 Reasonable Period for Consultation

Woodside seeks to consult in order to support preparation of its EP. Woodside acknowledges that
what constitutes allowing a reasonable period for consultation should be considered on a case-by-
case basis, with reference to the nature, scale and complexity of the activity.

For this EP, relevant persons were allowed a reasonable consultation period (in some instances 30
days and in some instances around 4.5 months) to enable an informed assessment of possible
consequences of the activity on their functions, interests or activities. The consultation timeframe
was also extended at the request of some relevant and non-relevant persons.

The consultation period under this EP is consistent with benchmark periods under other relevant
legislative processes:

¢ Regulation 30 sets out a public consultation period of 30 days.

¢ The Department of Mines, Energy and Petroleum (DEMIRS) “Guidelines for Consultation with
Indigenous People by Mineral Explorers” directs a period of 21 to 30 days of consultation with
traditional owners.

e While repealed, guidance taken from the Aboriginal Cultural Heritage Act 2021—Consultation
Guidelines (Government of Western Australia, 2023) suggests that up to 12 weeks may be a
reasonable period to allow identification, contact and response from First Nations peoples
(subject to any alternative timeframe being agreed through co-design of consultation).

Woodside allowed relevant persons either 30 days or an approximately 4.5-month period of
consultation demonstrating that Woodside has provided a “reasonable period” for relevant persons
to consult in accordance with regulation 25(3). Commentary in the Tipakalippa Appeal judgment
limits consultation to a process that must be capable of being discharged within a reasonable time:

‘it must be taken to be the regulatory intention that the consultation requirement cannot be one that
is incapable of being complied with within a reasonable time...”*®

Woodside seeks feedback in order to support preparation of its EP. What is considered to be a
titleholder allowing a relevant person a reasonable period for consultation is considered on a case-
by-case basis, with reference to the person being consulted and the nature, scale and complexity of
the activity.

Woodside's typical approach to allowing a relevant person a reasonable period for consultation is:

e advertising in selected local, state and national newspapers to give persons or organisations
the opportunity to understand the activity and make an informed assessment of the possible
consequences of the activity on their functions, interests or activities. Woodside also
undertook advertised, regional consultation roadshows and facilitated consultation at regional
community events for this EP.

e providing consultation materials directly to relevant persons as well as persons who are not
relevant but Woodside chose to contact and providing a target date for feedback. Woodside
acknowledges that feedback may be received from relevant persons following the target date

26 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [136].
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¢ acknowledging that the way in which Woodside provides consultation information may vary
depending on the relevant person or organisation and, may depend on the degree to which
a relevant person or organisation is affected. Different consultation processes may be
required for relevant persons and organisations

o following up with relevant persons prior to EP submission. Where possible, if no response
has been received, Woodside will endeavour to use an alternative method of communication
to contact the relevant person. Woodside also reviewed, assessed, and proactively wrote to
numerous relevant and non-relevant persons based on their historical feedback on and topics
of interest relating to the OPP or previous Scarborough Energy Project EPs.

e engaging in two-way dialogue with relevant persons or organisations where feedback is
received.

Appendix F: Consultation Table 2 and Table 3 sets out a history of ongoing consultation and
demonstrates that a reasonable period of consultation has been provided.

Woodside considers and has communicated that consultation for this EP has closed.

As detailed in Section 5.6, if comments and feedback are received after the EP has been submitted,
Woodside will consider those comments and update controls as appropriate and at all stages of the
life of the EP as per Woodside’s ongoing consultation approach described in Section 5.7.

5.4.3 Discharge of Regulation 25

The Full Federal Court made clear in the Tipakalippa Appeal that consultation should be approached
in a “reasonable”, “pragmatic” and “not so literal” way, so that consultation obligations were capable
of being met by titleholders (Section 5.5.1).2” Consultation is a “real world activity” and must be
capable of reasonable discharge.?® The Full Federal Court referred to Native Title cases as an
illustration that reasonable limits should be applied to consultation efforts to ensure the process is

workable.?®

When the titleholder demonstrates that it has given a relevant person sufficient information and
allowed a relevant person a reasonable period for consultation, then regulation 25 consultation
requirements are met.3® Meeting these obligations requires evaluative judgement to determine
reasonable satisfaction of the consultation obligation and whether these criteria are met. The nature
of the person being consulted and their function, interest and activity that may be affected, will inform
the manner of consultation and the reasonable period to be allowed for consultation.3!

While a titleholder is required to provide an opportunity to consult showing that the consultation is
appropriate and adapted to the interests of the relevant person, there are limits. For example, the
titleholder is not required to obtain consent from a person being consulted, or confirmation from a
person being consulted, that consultation is complete. The Federal Court has commented that a
“reasonable opportunity” for consultation must be afforded to relevant persons.® A reasonable
opportunity does not mean every opportunity requested and is limited to reasonable opportunities to
consult.

27 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 [89], [98], [103]-[104] and [109].
28 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [89].

29 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [96] and [103].

30 Explanatory Statement, Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023, page 29.

31 Explanatory Statement, Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023, page 30 and Santos NA
Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [153].

32 Cooper v National Offshore Petroleum Safety and Environmental Management Authority (No 2) [2023] FCA 1158 at paragraph [11];
Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at [153].
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Woodside has discharged its consultation obligations. Woodside has given relevant persons
sufficient information to enable relevant persons to make an informed assessment of the possible
consequences of the activity on their functions, interests or activities. Woodside has also allowed
relevant persons a sufficient period to provide relevant feedback for Woodside to assess objections
or claims about the adverse impact of the activity to which this EP relates. Woodside has also
provided a reasonable opportunity in that consultation is appropriate and adapted to the interests of
the relevant person, including that there has been genuine two-way dialogue on a relevant person’s
claims or objections about the adverse impact of the activity to which this EP relates.

Woodside has discharged its duty under regulation 25. Consultation for this EP is complete.

Appendix F: Consultation (Table 2 and Table 3) of this EP sets out the history of consultation under
regulation 25. To the extent a relevant person says that they have further information to share or
claims that consultation under regulation 25 has not been completed, Appendix F: Consultation
(Table 2 and Table 3) provide reasons why Woodside considers consultation under regulation 25
has been met, in relation to that relevant person.

5.5 Context of Consultation Approach with First Nations

To comply with regulation 25, Woodside identifies and consults Traditional Custodians whose
functions, interests or activities may be affected by the activities under an EP.

5.5.1 Approach to Methodology — Woodside’s Interpretation of Tipakalippa Appeal

Woodside has implemented a consultation methodology consistent with regulation 25 and guidance
provided in the Tipakalippa Appeal and Munkara case (Section 5.2). Woodside’s consultation
methodology allows for a sufficiently broad capture of Traditional Custodian relevant persons,
provides for informed consultation, follows cultural protocols and allows a reasonable opportunity for
consultation with Traditional Custodians whose functions, interests or activities may be affected by
the activity described in this EP (Section 5.5.2.1 t0 5.5.2.5).

Woodside notes the Full Federal Court discussed several Native Title Act 1993 (Cth) cases in
response to a submission made in that case that a requirement under regulation 25 to consult “each
and every” relevant person would be “unworkable”. The reference to native title cases dealt with how
decision-making processes under the NTA requiring “all” members of a group to be contacted for
communal approval are interpreted by courts in a “reasonable”, “bragmatic” and “not so literal” way,*
and how obligations to consult “each and every” person under regulation 25 should be interpreted in
a similarly pragmatic way, so that consultation is workable. The reference to NTA authorities was

made by analogy:

"It can be seen that the terms of [the native title legislation] are somewhat absolute — “all”. However,
[the native title legislation] has consistently been construed in a way that is not so literal ... The cases
concerning [the native title legislation] ... have reiterated ... that [the native title legislation] does not
require that “all” of the members of the relevant claim group be involved in the decision. The key
guestion will be whether a reasonable opportunity to participate in the decision-making process has
been afforded by the notice for a relevant meeting.” **

“We consider the authorities in relation to processes under the NTA to be illustrative of how a
seemingly rigid statutory obligation to consult persons holding a communal interest may operate in
a workable manner™® (emphasis added).

33 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [95], [98], [103]-[104] and [109].
34 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [98].
35 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [96].
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‘[TIhere is no definition of what constitutes “consultation for the purpose of Reg11A [now
regulation 25] ... A titleholder will need to “demonstrate” to NOPSEMA that what it did constituted
consultation appropriate_and adapted to the nature of the interests of the relevant persons”®
(emphasis added).

The Judgment in the Tipakalippa Appeal makes it clear that a titleholder will have some decisional
choice in identifying which person(s) are to be approached, how the information will be given to allow
the "relevant person" to assess the possible consequence of the proposed activities on their
functions, interests or activities, and how consultation is undertaken.®” Consultation is not fixed to a
rigid process and will be adapted so that it is informed by the relevant person or group. Woodside
has met its regulation 25 requirements through its consultation methodology (Section 5.2).

Consistent with the Tipakalippa Appeal, Woodside considers NTA-style “full group” meetings are not
required for there to be compliance with regulation 25. Nominated representative corporations (such
as PBCs established under the NTA) have a designated role of representing the views of their
member Traditional Custodians. They have established methods for engaging with their own
members. Woodside will not undermine the purpose and authority of nominated representative
corporations by requiring full group meetings where the nominated representative corporations have
not requested engagement of members via full group meetings. It is not appropriate for titleholders
to direct or challenge the nominated representative corporations on how to engage with their
members.

Woodside's approach described below demonstrates that sufficient information and a reasonable
opportunity is provided to individual Traditional Custodians to provide feedback on Woodside
activities beyond the opportunity provided to nominated representative corporations.

5.5.2 Consultation Method

Woodside’s First Nations team has experience in engaging and working with First Nations
organisations and individuals, including within the Commonwealth native title and cultural heritage
systems, and state and territory cultural heritage and land rights systems. The team understands the
complexities of making information accessible to groups and individuals and engaging in accordance
with First Nations groups’ established channels of communication and methods of consultation. The
First Nations team exercises its professional judgement and is respectful of long-standing
relationships (where in place) when considering consultation with First Nations groups. The First
Nations team’s approach is also informed by the established systems of recognition for First Nations
groups and their nominated representative corporations within particular jurisdictions. For example,
the methodology for engaging with First Nations groups in the Northern Territory (not relevant for
this EP) tends to centre around engagement through Aboriginal land councils (under the Aboriginal
Land Rights (Northern Territory) Act 1976 (Cth)) as well as community meetings that target clan
groups where they do not have PBCs or other nominated representative corporations to represent
them.

By contrast, recognition for First Nations groups and their nominated representative corporations in
Western Australia falls under the Native Title Act 1993 (Cth)_because the vast majority of the Western
Australian coastline is settled under the native title regime. This means that the methodology and
process for consultation in Western Australia places greater emphasis on, but is not limited to, Native
Title Representative Bodies and PBCs.

Native title determinations provide certainty about the appropriate Traditional Custodian groups that
have the cultural authority to speak for country and help Woodside to identify Traditional Custodian
persons and groups asserting Traditional Custodianship. The Judgment in the Tipakalippa Appeal

36 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [104].
37 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraph [47] and [48].
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endorses methods of consultation with groups of relevant persons that are appropriate and adapted
to the characteristics of groups.®® Woodside’s consultation methodology is adapted and appropriate
to the recognised systems of communal interests in Western Australia.

In Western Australia (relevant for this EP), Woodside has sought to follow the established, effective
and respectful means of communication used by Native Title Representative Bodies and nominated
representative corporations (including PBCs) with their respective First Nations communities.
Woodside follows these processes for the appropriate broad capture of individuals’ awareness of
our activities, to self-identify (Section 5.5.2.2), and to provide feedback to inform the management of
environmental impacts and risks.

Using these processes, Woodside communicates information about EPs in the following ways:

e Woodside advertises in relevant newspapers, which encourages self-identification, by
advertising proposed activities widely through newspapers that have national and intra-state
circulation, i.e. Koori Mail, National Indigenous Times, The West Australian.

e Woodside creates carefully considered Consultation Summary Sheets with information
developed by an Indigenous member of the First Nations Team to remove jargon and provide
relevant information for people to have informed understandings about the activities.

o Woodside makes direct contact through nominated representative corporations.

o Woodside uses social media (i.e. Facebook/Instagram), texts and emails. These mediums
are the preferred communication methods used by Traditional Custodians throughout
Western Australia and, on that basis, used by Native Title Representative Bodies and other
government agencies and industry, to engage with Traditional Custodians or call meetings.
First Nations woman, Professor Bronwyn Castle, through 10 years of research found “Social
media is an intrinsic part of daily life. The use of Facebook is around 20 per cent higher
[among First Nations people] than the national average across all geographical locations”
(Social media mob: being Indigenous online, Professor Bronwyn Carlson (2018)).

e For ongoing consultation post regulation 25 consultation, Woodside has a Program of
Ongoing Engagement with Traditional Custodians which sets out Woodside’s commitment to
ongoing engagement and support to care for and manage country, including Sea Country.
The program was developed in response to Traditional Custodian feedback.

e Woodside has members of its First Nations team who are based in Karratha and Roebourne
and who serve as on-Country points of contact for First Nations organisations and individuals.
These team members have broad local knowledge and established, on-the-ground
relationships within communities. This helps contribute to positive outcomes including
encouraging First Nations attendance and involvement at Woodside’s information sessions
and Community roadshows. Team members on the ground engage in a great deal of
preparatory work including by distributing information and providing notice to the community
to support First Nations attendance at information sessions and Community roadshows.

e From the commencement of engagement with Traditional Custodians, Woodside seeks
direction on how they prefer to be consulted and has consulted accordingly. Consultation
processes that are informed by Traditional Custodians and co-designed on a case-by-case
basis and includes, where appropriate, direction from Traditional Custodians as to cultural
protocols, structure of consultation and who to appropriately consult with (such as elders).

¢ Woodside holds meetings on Country at a place and time agreed with Traditional Custodians
and offers and provides financial support for meeting expenses to enable consultation (as
appropriate).

38 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193 at paragraphs [95], [104], [153].

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: SAOO06AF0000022 Revision: 3 Woodside ID: 1401801827 Page 242 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

¢ Woodside provides information specifically designed to be easily understood, to reach
relevant people, and give a reasonable period of time for those people to make an informed
assessment of the possible consequences of the proposed activity on them.

The First Nations team’s approach to consultation is also consistent with the Federal Court’s decision
in the Munkara Case. The Munkara Case notes that the word “culture” (and hence the word “cultural”)
has a communal aspect to it. To establish cultural features, it is necessary that the beliefs and values
are held by the relevant people as a people. For values, features or beliefs that are expressed by an
individual to be “cultural” they cannot simply be an individual's belief — the belief must have a
communal aspect too, and demonstrate that the “individual beliefs are broadly representative of the
beliefs of other members of the group”®. The phrase “cultural features”, when applied to “people” as
constituent parts of an ecosystem, is not directed to idiosyncratic views or beliefs of an individual“.
When the First Nations team is told that a particular value is cultural by an individual Traditional
Owner, that information is taken back to the relevant cultural authority to test its broad acceptance.
In the case of gender sensitive information, that information would be restricted to the specific gender
within the community.

5.5.2.1 Identification of Relevant Persons

To undertake consultation, Woodside has developed a methodology for identifying relevant persons,
in accordance with regulation 25(1) (Section 5.2 and 5.3).

Woodside’s approach for identifying relevant Traditional Custodians is consistent with Woodside’s
First Nations Communities Policy (Woodside, 2022) and consultation is guided by Traditional
Custodians by directing consultations through their nominated representative corporation. This has
been implemented by Woodside through consultation with a nominated representative corporation,
where that corporation has advised Woodside that it acts as the representative body for a Traditional
Custodian group and has requested that Woodside engage with it as the representative body for that
Traditional Custodian group.

Woodside has an approach designed to facilitate broad capture for consultation. It asks nominated
representative corporations (such as PBCs) and Native Title Representative Bodies to identify
individuals that should be consulted, and also enables individuals to self-identify in response to
national and local advertising, social media and community engagement opportunities
(Section 5.5.2.2). Where there is a nominated representative corporation for an area, unless directed
by the nominated representative corporation, Woodside does not directly approach individuals for
consultation, because this has the potential to undermine the role of the nominated representative
corporation. Approaching individuals directly is a practice that is no longer considered acceptable
because of divisions it has been shown to cause in communities. In addition to asking for the
identification of individuals, Woodside also asks nominated representative corporations to distribute
consultation information to whomever the nominated representative corporations deem appropriate,
including members of the nominated representative corporations who are communal rights holders.

Having said this, as set out in further detail in Section 5.5.2.2, individuals are also given the
opportunity to self-identify, consult and provide their own feedback on the proposed activity. When
approached in this way, Woodside will engage individuals as relevant persons and will also (subject
to any confidentiality or cultural restrictions) advise the nominated representative body of the
consultation with individuals where it relates to cultural values. These methods of consultation are
consistent with requirements for notification under the Native Title Act 1993 (Cth), such as under the
future act provisions (section 29), which requires notification of the Native Title Representative Body,
the PBC (or nominated representative) and notification through newspapers. The notification
process has been selected as a respectful, practical and pragmatic analogue for consultation with

% Munkara v Santos NA Barossa Pty Ltd (No 3) [2024] FCA 9 at [205]
40 Munkara v Santos NA Barossa Pty Ltd (No 3) [2024] FCA 9 at [205]
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First Nations peoples, rather than requiring members to be notified via a formal authorisation process
which seeks, from members, authorisation of agreements and native title/compensation claims
under the Native Title Act 1993 (Cth)**.

In this consultation, Woodside requested nominated representative corporations to identify any
potential individual relevant persons for consultation. Woodside requests nominated representative
corporations to distribute consultation materials to their members. However, Woodside recognises
that the process is voluntary and that it cannot compel nominated representative corporations (such
as PBCs) to do so. Woodside also recognises that it would not be appropriate to seek to audit the
nominated representative corporations for compliance with any member consultation request.

5.5.2.2 Opportunity to Self-identify and Identifying Other Individuals

Woodside requests nominated representative corporations and Native Title Representative Bodies
to identify other individuals to consult with or individuals who may seek to self-identify for a proposed
activity. Woodside also advertises broadly through Indigenous, national and local advertising, social
media and community engagement opportunities to provide individuals with an opportunity to
consult. Woodside does not directly approach individuals for consultation, as this undermines the
role of the nominated representative corporations (Section 5.5.2.1). Woodside's approach to
providing individual Traditional Custodians the opportunity to self-identify and consult for an EP is as
follows:

o Woodside applies the principles of self-determination when consulting with Traditional
Custodians by consulting through the Traditional Owners’ authorised representative entities.

¢ Recognising the function of nominated representative corporations (such as PBCs) and
Native Title Representative Bodies to represent communal interests and manage cultural
values, Woodside requests that the information provided to representative entities is provided
to their members but Woodside recognises the process is voluntary and Woodside cannot
compel them to do so, nor seek to audit the representative entities for compliance with any
request.

e Representative entities cannot provide membership details to Woodside due to individual
confidentiality requirements.

¢ Woodside requests advice as to who else Woodside should be consulting but recognises the
process is voluntary and cannot compel nominated representative corporations to provide
this information.

¢ Modern Indigenous engagement practises focus on the building and maintaining of respectful
relationships. To date, most nominated representative corporations have requested the
building of a relationship of that kind, where one is not already in place.

¢ Woodside has, in some instances, been required to approach individuals, directors and
Elders outside of this process due to requirements imposed in EP consultation. However, this
approach is considered inappropriate by modern Indigenous engagement standards as it
fundamentally undermines the authority of the authorised representative entity and can be
detrimental to the relationship.

For this proposed activity, Woodside requested nominated representative corporations (including
PBCs) and Native Title Representative Bodies to identify any potential individual relevant persons
for consultation, and to distribute consultation materials to their member base. However, Woodside
recognises the process is voluntary and it cannot compel them to do so nor seek to audit the
representative entities for compliance with any request. Woodside has not been directed to engage
individual Traditional Custodians by nominated representative corporations for this proposed activity.
Woodside has nevertheless provided reasonable opportunity for individual Traditional Custodians to

41 Santos NA Barossa Pty Ltd v Tipakalippa [2022] FCAFC 193, at [104]
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engage in consultation through appropriate and adapted consultation methods. Woodside has also
consulted specific individuals where there has been previous consultation with them and has
confirmed this consultation with relevant representative corporations.

5.5.2.3 Sufficient Information

Woodside gives relevant persons information that is sufficient to allow a person or organisation to
make an informed assessment of the possible consequences of the proposed activity on their
functions, interests or activities. This is information sets out an overview of the activity, the location
of the activity, timing of the activity and a summary of risks and impacts of the activity. It also includes
maps showing the location of the activity and EMBA, diagrams and details on consultation and
providing feedback. It is acknowledged that some relevant persons may seek additional information
and the information that is sufficient may depend on the degree to which a relevant person is
potentially affected.

Woodside produces Consultation Information Sheets for each EP which are provided to relevant
persons and organisations for the purpose of seeking feedback on the activity (Section 5.4.1). In
response to feedback from Traditional Custodians, Woodside has tailored consultation methods for
its activities, specifically for Traditional Custodians, so that information is provided in a form that is
readily accessible and appropriate. The Summary Information Sheet is developed and reviewed by
Woodside’s First Nations Team so that content is appropriate to the intended recipients, which is
then provided to relevant Traditional Custodian groups. In instances where consultation has not
occurred before, phone calls are often made following provision of the Summary Information Sheet
SO as to provide context to the consultation.

Where face-to-face consultation meetings are requested, Woodside coordinates engagement at the
Traditional Custodians location of choice (where practicable) and with their nominated attendees.
Key project personnel, environmental and First Nations relations experts are typically present to
enable effective communication, provide explanatory information or background and provide prompt
responses to questions. Materials for these sessions include visual aids such as photos, maps and
videos, and plain language suitable for people with a non-technical background.

During consultation, Woodside provides relevant persons with additional information as appropriate
in response to requests. There is no requirement to provide relevant persons with all information or
documents requested and a titleholder will have provided sufficient information even where it has
not provided all information or documents requested.

Woodside has sought to provide sufficient information to individual members of nominated
representative corporations (such as PBCs) by providing information to representative bodies and
requesting dissemination with members. However, Woodside recognises consultation is voluntary
and it cannot compel them to do so, nor would it be appropriate to seek to audit the representative
entities for compliance with any request.

Woodside also notes that, in an effort to simplify, support and enable consultation, Woodside has
offered to enter into consultation framework agreements with Traditional Owners. The framework
agreements ask Traditional Owners to provide their input on a number of factors including how the
Traditional Owners would like to be consulted, what amount of information is sufficient for them, what
period of time is reasonable, how best to capture their feedback and how they would like their
information included in EPs. Woodside has also offered to provide for reasonable sitting fees and
other costs to support and enable Traditional Owners to engage in consultation. Despite offering
consultation agreements to numerous Traditional Owners, in a number of instances Woodside has
observed a low priority or a significant degree of negotiation from groups to progress the agreements.
Woodside has engaged in continuing negotiations on the framework agreements and has
nevertheless continued consultation on this EP in parallel with those negotiations. Woodside has
also confirmed that payment of reasonable sitting fees and other reasonable costs to support and
enable consultation, must accord with Woodside’s internal policies and procedures.

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: SAOO06AF0000022 Revision: 3 Woodside ID: 1401801827 Page 245 of 752

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




Scarborough Offshore Facility and Trunkline (Operations) EP

5.5.2.4 Reasonable Period for Consultation

Woodside seeks to consult in order to support preparation of its EP. Under Woodside’s methodology,
Woodside allows relevant persons at least 30 days for consultation in preparation of the EP. For
many relevant persons, that period is a reasonable period for them to engage in consultation. In
some instances, that period is extended, especially where there is a reasonable request from a
relevant person for more time. Woodside also recognises that what constitutes a reasonable period
for consultation may also take into account the nature, scale and complexity of the activity
(Section 5.4.2).

5.5.2.5 Discharge of Regulation 25

Woodside’s consideration and approach to discharging regulation 25 for relevant persons is
discussed in Section 5.4.3 and Appendix F: Consultation. In addition to this, Woodside has
considered the application of regulation 25 specific to First Nations based on the Tipakalippa Appeal
and Munkara case.

In relation to Traditional Custodian relevant persons (and all relevant persons), Woodside has
discharged its duty under regulation 25 of the Environment Regulations. Consultation under
regulation 25 is complete (Section 5.4.3).

5.6 Providing Feedback and Assessment of Merit of Objections or Claims

There are a number of ways in which feedback can be provided to Woodside during consultation.
Feedback can be provided through the Woodside feedback email or via the Woodside feedback toll
free phone line as outlined in the Consultation Information Sheet and the Woodside website. Where
appropriate, consultation may also be supported by phone calls or meetings. An EP feedback form
is also available on Woodside’s website enabling anyone to provide feedback on proposed activities,
or to request additional information.

Woodside consults widely on its EPs and notes that feedback is received in various forms and with
varying tones and objectives. Feedback that is considered inappropriate or that puts the
environment, health, safety or wellbeing of Woodside employees or operations at risk will not be
tolerated. Woodside respects people’s rights to protest peacefully and lawfully but actions that put
the environment, health, safety or wellbeing of Woodside employees or operations at risk go beyond
those boundaries.

Woodside accepts feedback and engages in consultation in order to achieve the aims set out in
Section 5.2. Woodside recognises that there are persons and organisations that take a view that
Woodside’s activities, operations and/or growth projects should be stopped or at least delayed as
far as possible. Whilst Woodside assesses the merits of objections or claims about the adverse
impact of the activity that Woodside receives, it acknowledges NOPSEMA'’s guidance in its brochure
entitled Consultation on offshore petroleum environment plans information for the community, which
states that relevant persons are free to respond on any matter and raise any concern, however this
may not be able to be considered if it is outside the scope or purpose of the EP and approval process,
for example, statements of fundamental objection to offshore petroleum activities or information
containing personal threats or profanities.

Woodside notes that the regulations require Woodside to determine the sufficient information to give
a relevant person and the reasonable period of time to allow a person to consult. There is no
requirement for a relevant person to agree or confirm they have been provided sufficient information
or a reasonable period of time. There is also no requirement for a relevant person to agree or confirm
that they have been adequately consulted by Woodside or that consultation is closed.

Feedback, objections or claims about the adverse impact of the activity under the EP received from
relevant persons are reviewed and an assessment of the merits of objections or claims is made. This
might, for instance, be done through a review of data and literature and for relevance to the nature
and scale of the activity outlined in the EP. Consistent with the aim of consultation in Section 5.2,
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Woodside will consider information received when reviewing and designing appropriate measures
to put in place to manage impacts and risks of the activity to ALARP and acceptable levels.

Woodside considers feedback during consultation from relevant persons and other persons
Woodside chose to contact (see Section 5.3.4). Woodside has also considered topics raised and
relevant to this EP from prior consultation on the OPP and other Scarborough Energy project EPs.
This information is summarised in Appendix F: Consultation (Table 1 and Table 2) of the EP and
includes a summary of Woodside’s response, or proposed response, if any, to each objection and
claim.

In accordance with the purpose of consultation, where Woodside receives information during
consultation that enables Woodside to better understand the environment and to refine or change
the measures it proposes to address risks and impact, that information is included in the EP. Cultural
information relevant to the environment is incorporated in Chapter 4 “Existing Environment” of this
EP.

In accordance with regulation 26(8), sensitive information (if any) in an EP, and the full text of any
response by a relevant person to consultation under regulation 25, must be contained in the sensitive
information part of the plan and not anywhere else in the plan.

5.7 Ongoing Consultation

In addition to consultation in the course of preparing EP, consultation can continue to occur during
the life of an EP, including after an EP has been accepted by NOPSEMA.

As per Woodside’s ongoing consultation approach (refer to Section 7.10.5), feedback and comments
received from relevant persons continue to be assessed and responded to (as appropriate)
throughout the life of an EP, including during its assessment and once accepted, in accordance with
the intended outcome of consultation.

Should consultation feedback be received following the acceptance of an EP that identifies a
measure or control that Woodside considers requires implementation or updates to meet the
intended outcome of consultation, Woodside will apply its Management of Change and Review
process as appropriate (see Section 7.2.7).
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6 ENVIRONMENTAL RISK ASSESSMENT, PERFORMANCE
OUTCOMES, STANDARDS AND MEASUREMENT CRITERIA

6.1 Overview

This section presents the impact and risk analysis, evaluation and Environment Performance
Outcomes (EPOs), Environmental Performance Standards (EPS) and Measurement Criteria (MC)
for the Petroleum Activities Program, using the methodology described in Section 2 of this EP.

6.2 Impact and Risk Analysis and Evaluation

As required by Regulations 21(5) and 21(6) of the Environment Regulations, the following analysis
and evaluation demonstrates that the identified impacts and risks associated with the Petroleum
Activities Program are reduced to ALARP and are of an acceptable level, and considers all
operations of the activity, including potential emergency conditions.

Impacts and risks identified during the ENVID workshops (including decision type, current risk level,
acceptability of impacts and risks, and tools used to demonstrate acceptability and ALARP) have
been divided into two broad categories:

¢ planned (routine and non-routine) activities
e unplanned events (accidents, incidents or emergency situations).

Within these categories, impact and risk assessment groupings are based on environmental aspect
(e.g. emissions, physical presence etc). For all hazardous events considered, the worst-case risk
was assumed.

The ENVID identified 12 impacts and 11 risks associated with the Petroleum Activities Program.
Planned activities and unplanned events are summarised in Table 6-1 and Table 6-2. The
assigned risk ratings were determined with controls in place as described in Section 2.3.4.

The analysis and evaluation for the Petroleum Activities Program indicates that current
environmental risks and impacts associated with the activity are reduced to ALARP and are of an
acceptable level, as discussed further in Sections 6.7 and Section 6.7.13.

The environmental impacts and risks for all aspects are summarised in Table 6-1.
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Table 6-1: Environmental risk analysis and summary

Aspect

EP Section

Risk Rating

Impact/Consequ

ence

Potential Impact/Consequence Level

Likelihood

Current Risk

Rating

Acceptability

Planned Activities (Routine and Non-routine)

Emissions

concentrations.

Physical Presence — 6.7.1 E Slight, short-term impact (<1 year) to a community or area/item of - - Broadly Acceptable

Interaction with other marine cultural significance. Has been shown to meet

users requirements listed in
Section 2.3.6

Physical Presence — Seabed 6.7.2 E Environment — Slight, short-term impact (<1 year) on species, habitat - - Broadly Acceptable

Disturbance (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
requirements listed in
Sections 2.3.5 and 2.3.6

Routine Light Emissions: 6.7.3 E Environment — Slight, short-term impact (<1 year) on species, habitat - - Broadly Acceptable

FPU and Vessels (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
requirements listed in
Section 2.3.6

Routine Acoustic Emissions: 6.7.4 E Environment — Slight, short-term impact (<lyear) on species, habitat (but - - Broadly Acceptable

FPU Hook-up and not affecting ecosystems function), physical or biological attributes. Has been shown to meet

Commissioning requirements listed in
Section 2.3.6

Routine Acoustic Emissions: 6.7.5 E Environment — Slight, short-term impact (<lyear) on species, habitat (but - - Broadly Acceptable

Routine Operations not affecting ecosystems function), physical or biological attributes. Has been shown to meet
requirements listed in
Section 2.3.6

Routine Greenhouse Gas 6.7.6 F Environment — No lasting effect on net global atmospheric GHG - - Broadly Acceptable

Has been shown to meet
requirements listed in
Section 2.3.6
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Aspect Risk Rating Acceptability
: .
S = Potential Impact/Consequence Level - x
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o S = =
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L = X cx
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E
Routine Atmospheric 6.7.7 F Environment — No lasting effect (<1 month); localised impact not Broadly Acceptable
Emissions: Offshore, and significant to environmental receptors. Has been shown to meet
Indirect Emissions from gas requirements listed in
processing onshore Section 2.3.6
Physical Presence: 6.7.8 E Environment — Slight, short-term impact (<1 year) on species, habitat - - Broadly Acceptable
In_teractions bet_ween diqrnal (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
migratory/foraging seabirds requirements listed in
and shorebirds and the FPU Section 2.3.6
Routine and Non-Routine 6.7.9 E Environment — Slight, short-term impact (<1 year) on species, habitat - - Broadly Acceptable
Discharges: Vessels (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
requirements listed in
Section 2.3.6
Routine and Non-Routine 6.7.10 E Environment — Slight, short-term impact (<1 year) on species, habitat - - Broadly Acceptable
Discharges: FPU Operations (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
(Wastewater streams) requirements listed in
Section 2.3.6
Routine and Non-routine 6.7.11 E Environment — Slight, short-term impact (<1 year) on species, habitat - - Broadly Acceptable
Discharges: FPU Operations (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
(Commingled PW/Seawater requirements listed in
Return Stream stream) Section 2.3.6
Routine and Non-routine 6.7.12 E Environment — Slight, short-term impact (<1 year) on species, habitat - - Broadly Acceptable

Discharges: Subsea
Operations, Activities and
Contingent Trunkline
Dewatering

(but not affecting ecosystems function), physical or biological attributes.

Has been shown to meet
requirements listed in
Section 2.3.6
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Aspect Risk Rating Acceptability
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Routine and Non-Routine 6.7.13 E Environment — Slight, short-term impact (<1 year) on species, habitat - Broadly Acceptable
Discharges: FPU and (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
Subsea Commissioning and requirements listed in
Initial Start-up Section 2.3.6
Unplanned Activities (Accidents, Incidents, Emergency Situations)
Unplanned Diesel Release: 6.8.2 C Environment - Moderate, medium-term impact (2-10 years) on 1 M Acceptable if ALARP
Vessel Collision ecosystems, species, habitat or physical or biological attributes
Unplanned Diesel Release: 6.8.3 D Environment — Minor, short-term impact (1-2 years) on species, habitat 1 M Broadly Acceptable
Loss of FPU/ASV Structural (but not affecting ecosystem function), physical or biological attribute. Has been shown to meet
Integrity/Stability requirements listed in
Section 2.3.6
Unplanned Gas Release: 6.8.4 E Environment — Slight, short-term impact (<1 year) on species, habitat 1 L Broadly Acceptable
Loss of Well Containment (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
requirements listed in
Section 2.3.6
Unplanned Gas Release: 6.8.5 E Environment — Slight, short-term impact (I<1 year) on species, habitat 1 L Broadly Acceptable
Subsea Equipment and (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
Trunkline Loss of requirements listed in
Containment Section 2.3.6
Unplanned Diesel Release: 6.8.6 E Environment — Minor short-term impact (1-2 years) on species, habitat 2 M Acceptable if ALARP
FPU Topsides Loss of (but not affecting ecosystem function), physical or biological attributes.
Containment including
bunkering/refuelling
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Aspect Risk Rating Acceptability
c = Potential Impact/Consequence Level o
= 2 5 | @
o So o x>
(9] S = = =
c =
ol = o D o ®©
w Q X cx
S A
E
Unplanned Discharge: 6.8.7 E Environment — Slight, short-term impact (<1 year) on species, habitat 3 M Broadly Acceptable
Chemical Release During (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
Transfer, Storage and Use requirements listed in
Section 2.3.6
Unplanned Discharge: Loss 6.8.8 E Environment — Slight, short-term impact (<1 year) on species, habitat 2 M Broadly Acceptable
of Solid Hazardous and (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
Non-Hazardous Wastes requirements listed in
Section 2.3.6
Physical Presence 6.8.9 E Environment — Slight, short-term impact (I<1 year) on species, habitat 2 M Broadly Acceptable
(Unplanned): Seabed (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
Disturbance requirements listed in
Section 2.3.6
Physical Presence: 6.8.10 E Environment — Slight, short-term impact (I<1 year) on species, habitat 1 L Broadly Acceptable
Interactions with Fauna (but not affecting ecosystems function), physical or biological attributes. Has been shown to meet
requirements listed in
Section 2.3.6
Physical Presence 6.8.11 E Environment — Slight, short-term impact (less than one year) on species, 0 L Broadly Acceptable
(Unplanned): Introduction habitat (but not affecting ecosystems function), physical or biological Has been shown to meet
and Establishment of attributes. requirements listed in
Invasive Marine Species Section 2.3.6
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6.2.1 Concurrent Operations and Cumulative Impacts

The Scarborough OPP (Section 8) assesses the potential cumulative impacts of the Scarborough
Project and other activities/developments. In addition, Woodside has considered other Scarborough
activities that could result in overlapping temporal and spatial extents.

Concurrent operations may occur between activities included in this Petroleum Activities Program
and Scarborough activities covered by future EPs (e.g. drilling and completions, subsea installation
or seismic survey). Cumulative impacts associated with these activities will be assessed in future
EPs, as required.

Drilling operations covered under the current approved Scarborough Driling & Completions
Environment Plan may occur concurrently with activities covered under this Environment Plan. As
such, cumulative impact assessment has been carried out for routine acoustic emissions and
physical presence (unplanned): interactions with marine fauna, within this Environment Plan.

Other facilities located in proximity to the PAA were identified within Section 4.10.5. While there is
spatial overlap with a number of pipelines and cables, it is highly unlikely that concurrent activities
with other operations would occur, due to required communications between operators and the
inherent risk reduction in avoiding such situations. Therefore, no cumulative risks or impacts will
credibly occur.

6.3 Environmental Performance Outcomes, Standards and Measurement Criteria

Regulation 21(7) of the Environment Regulations requires that an EP includes Environmental
Performance Outcomes (EPOs), Environmental Performance Standards (EPSs) and Measurement
Criteria (MC) that address legislative and other controls to manage the environmental risks of the
activity to ALARP and an acceptable level.

As defined in Regulation 5 of the Environment Regulations, an EPO “for an activity, means a
measurable level of performance required for the management of environmental aspects of the
activity to ensure that environmental impacts and risks of the activity will be of an acceptable level”.

The EPOs, EPSs and MC specified are consistent with legislative requirements and Woodside’s
standards and procedures. They have been developed based on the Codes and Standards, Good
Industry Practices and Professional Judgement outlined in Sections 2.3.2 and 2.3.3 as part of the
acceptability and ALARP justification process.

The EPOs, EPSs and MC are presented throughout this section and in Appendix H: Oil Spill
Preparedness and Response Mitigation Assessment (Oil Spill Preparedness and Response). A
breach of these EPOs or standards constitutes a 'Recordable Incident' under the Environment
Regulations (refer to Section 7.12.4).

The Scarborough OPP identified the impacts and risks associated with the proposed development
and defined suitable EPOs. The OPP EPOs have been cascaded to the relevant project activities
under this EP or new EPOs created which are commensurate with the OPP EPOs and enable the
same or greater level of protection. The relationship between OPP EPOs and those developed in
this EP is summarised in Table 6-2.

For the physical and biological receptors within the EMBA, Woodside has set EPOs that are
consistent with the Matters of National Environmental Significance — Significant impact
guidelines 1.1 (DoE, 2013). EPOs are set so that they are consistent with the principles of ESD as
defined in the Section 3A of the EPBC Act and this is demonstrated through the acceptability process
(described in Section 2.3.6), which is applied to the aspects / receptors in Section 6. The EPOs for
planned activities have been set at a level of environmental performance that considers the planned
activities and associated level of environmental impact. This means that it can be demonstrated that
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changes which do not trigger EP resubmission as per MOC process (refer to Section 7.2.7) are able
to be managed to the Acceptable level.

For social receptors, including fishing and other commercial activities, the EPOs that have been set
reflect the requirements in the section 280(2) of the OPGGS Act, in that the activities undertaken as
a part of the development of Scarborough should not interfere with other marine users, to a greater
extent than is necessary for the exercise of right conferred by the titles granted.

The EPOs for all environmental impacts/risks are identified and summarised in Table 6-2.
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Table 6-2: Comparison of Environment Plan Environmental Performance Outcomes to the relevant Offshore Project Proposal Environmental Performance

Outcomes

Aspect

EPOs in this EP

Relevant EPOs from the
Scarborough OPP

Comparison

Planned Activities

Section 6.7.1
Physical Presence —
Interactions with other
Marine Users

EPO 1

Impacts to relevant stakeholders from the Petroleum Activities
Program planned activities will be limited through the provision
of appropriate information / notification.

EPO 5.1 & EPO 5.2

EPOs 5.1 and 5.2 from the Scarborough OPP require
undertaking the Scarborough development in a manner
that prevents substantial adverse effect on commercial
fishing, and in a manner that does not interfere with
other marine users to a greater extent than is
necessary to exercise rights under the Title.

This EP EPO 1, to limit impacts to planned activities
through provision of appropriate information, is aligned
with preventing substantial adverse effect, and not
interfering with other users beyond the extent
necessary to exercise rights conferred by the Title(s)
granted.

Section 6.7.2

Physical Presence —
Seabed Disturbance

EPO 2

Seabed disturbance to be limited to planned activities and
impacts described as part of the Petroleum Activities Program
and will not occur outside the Operational Area.

EPO 4

No adverse impact to unexpected finds of Underwater Cultural
Heritage without a permit*2.

EPO 6.1, 6.4 and 6.8

EPOs 6.1, 6.4 and 6.8 from the Scarborough OPP
require the prevention of substantial change, adverse
impact on a range of receptors including biodiversity,
ecological integrity, social amenity, human health and
KEFs.

The EP EPOs align with the OPP by limiting seabed
disturbance to the ALARP and Acceptable level
described in the Section 6.7.2 impact assessment,
which takes into consideration impact potential for
relevant receptors and alignment with impact
significance levels for individual receptors from the
OPP, conservation management plans, requirements
for protected places and other sensitivities or values
raised through consultation.

42 permit for Entry into a Protected Zone or to Impact Underwater Cultural Heritage would be acquired under the UCH Act.
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Aspect EPOs in this EP Relevant EPOs from the Comparison
Scarborough OPP
Section 6.7.3 EPO 6 EPO 1.1- EPO 1.4 OPP EPO'’s 1.1 through to 1.4 require protection of

Routine Light
Emissions from FPU

No impacts to marine fauna greater than that caused by
minimum required light emissions for safe work / navigation.

habitat such that no adverse impact occurs on the
marine ecosystem, as well as no substantial adverse

and Vessels effect on a population of seabirds / shorebirds, or
migratory species.
EPO 7 The EP EPO 6 aligns with these protection
No displacement of marine turtles from habitat critical during requirements in that lighting impacts will be limited to
nesting and internesting periods and marine turtles’ biologically the ALARP and Acceptable level discussed in the
important behaviour can continue in biologically important areas. Section 6.7.3 Risk Assessment, taking into
consideration the National Light Pollution Guidelines.
An additional EPO 7 has been included for marine
turtles.
Section 6.7.4 EPO 8 EPO 4.1 - EPO 4.3 OPP EPOs 4.1 through to 4.3 relating to underwater

Routine Acoustic
Emissions: FPU
Hook-up and
Commissioning

Section 6.7.5

Routine Acoustic
Emissions: Routine
Operations

No injury of, or mortality to, EPBC Act 1999 and WA Biodiversity
Conservation Act 2016 listed marine fauna as a result of noise
generated by the Petroleum Activities Program.

EPO 9

No displacement of marine turtles or pygmy blue whales from
habitat critical during nesting/breeding (inc. internesting periods
for turtles) and ensure biologically important behaviour can
continue in biologically important areas.

noise impact potential require protection of habitat such
that no adverse impact occurs on the marine
ecosystem, no substantial adverse effect on fish,
marine mammals, marine reptiles or spatial distribution
of a population. The OPP EPQ’s also require no
serious disruption to lifecycle of an ecologically
significant proportion of the population of a migratory
species.

The EP EPO'’s provide a higher level of protection than
the OPP EPQ’s due to requirement to protect against
injury or mortality to individual marine fauna, rather
than the population level set in the OPP.

EP EPO 9 aligns with OPP EPO 4.3 and offers a

greater level of protection through no displacement of
marine turtles and pygmy blue whales as opposed to
the level of serious disruption established in the OPP.

Section 6.7.6

Routine and Non-
Routine Atmospheric

EPO 3

Minimise GHG emissions from vessels through efficient fuel
usage and consideration of fuel types utilised.

EPO 3.1 and EPO 3.2

OPP EPO'’s 3.1 and 3.2 require optimisation of air
emissions, reduction in direct GHG emissions and
active support for the global transition to a lower carbon
future.
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