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1. INTRODUCTION

1.1 Overview

Woodside Energy Julimar Pty Ltd (Woodside), as Titleholder under the Offshore Petroleum and
Greenhouse Gas Storage (Environment) Regulations 2009 (Cth) (referred to as the Environment
Regulations), is operator of the Balnaves Field.

Woodside ceased production from the Balnaves Field in 2016. The Floating Petroleum Storage and
Offloading (FPSO) Armada Claire and all other Balnaves infrastructure, apart from the four wells and
six Disconnectable Turret Mooring (DTM) anchors, were removed from the field. The plug and
abandonment of wells is the final decommissioning activity for Woodside in regard to the Balnaves
field and the six buried DTM anchors will remain buried below the seabed.

Woodside proposes to undertake the following activities within Petroleum Licence Area WA-49-L.

e permanently plug and abandon the four Balnaves wells using a moored Mobile Offshore Drilling
Unit (MODU)

e remove the well infrastructure above the mudline; and

e inspection, maintenance and repair (IMR) activities to ensure integrity of well infrastructure until
decommissioning activities are completed.

These activities will hereafter be referred to as the Petroleum Activities Program 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 as part of the requirements under the Environment Regulations, as
administered by the National Offshore Petroleum Safety and Environmental Management Authority
(NOPSEMA). In accordance with the requirements of Regulation 19 of the Environment Regulations,
Woodside has submitted this EP as a revision to the Balnaves Operations Cessation EP to
NOPSEMA at least 14 days prior to the end of the 5 year period from the original acceptance under
Regulation 11 of the Environment Regulations (i.e. 20 July 2016, NOPSEMA reference A493506:
ID3576).

1.2 Defining the Petroleum Activity

The Petroleum Activities Program to be undertaken in Permit Area WA-49-L, permanent plugging
and abandonment of the wells and removal of well infrastructure above the mudline which is a
petroleum activity as defined in Regulation 4 of the Environment Regulations. As such an EP is
required.

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

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

e The Petroleum Activities Program is carried out in a manner consistent with the principles of
ecologically sustainable development (ESD) (as defined in Section 3A of the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 [EPBC Act)).
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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, standards, and
measurement criteria. These form the basis for monitoring, auditing, and managing the Petroleum
Activities Program to be undertaken by Woodside and its contractors. The implementation strategy
(derived from the decision support framework tools) specified in this EP provides Woodside and
NOPSEMA with the required level of assurance that impacts and risks associated with the activity
are reduced to ALARP and are acceptable.

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. The spatial boundary, Operational Area, of the Petroleum Activities Program is defined
as 4000 m radius around each well.

This EP addresses potential environmental impacts from planned activities and any potential
unplanned risks that originate from within the Operational Area. Transit to and from the Operational
Area by the Mobile Offshore Drilling Unit (MODU) and project vessels, as well as port activities
associated with these vessels, are not within the scope of this EP. Vessels supporting the Petroleum
Activities Program operating outside the Operational Area (e.g. transiting to and from port) are
subject to 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. Table 1-1 summarises
the content that will be provided within the EP summary, as required by Regulation 11(4).

Table 1-1: EP summary

Relevant section of this EP containing

EP Summary material requirement EP Summary material

The location of the activity Section 3.3
A description of the receiving environment Section 4
A description of the activity Section 3
Details of the environmental impacts and risks Section 6
The control measures for the activity Section 6
The arrangements for ongoing monitoring of the titleholder’s Section 7.5
environmental performance

Response arrangements in the oil pollution emergency plan Section 7.9
Consultation already undertaken and plans for ongoing Section 5

consultation

Details of the titleholder’s nominated liaison person for the activity | Section 1.8

1.6 Structure of the Environment Plan

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

the activity, other
than arrangements
for environmental
monitoring or for
responding to an
emergency, being
undertaken in any
part of a declared

13(3) Without limiting
[Regulation 13(2)(b)], particular relevant
values and sensitivities may include
any of the following:
(a) the world heritage values of a
declared World Heritage property
within the meaning of the EPBC Act;

property

Criteria for Content Requirements/Relevant .
: Elements Section of EP
acceptance Regulations
Regulation 10A(a): Regulation 13: The principle of ‘nature and Section 2
is appropriate for Environmental Assessment scale’ applies throughout the EP | gection 3
the nature and _ . Section 4
scale of the activity | Regulation 14: Section 5
Implementation strategy for the ection
environment plan Section 6
Regulation 16: Section 7
Other information in the environment
plan
Regulation 10A(b): Regulation 13(1)-13(7): Set the context (activity and Section 1
demonstrates that | 13(1) Description of the activity existing environment) Section 2
the environmental | 13(2)(3) Description of the environment | Define ‘acceptable’ (the Section 3
impacts and risks of 13(4) Requi ¢ requirements, the corporate Section 4
the activity will be ) equwem(?n S _ policy, relevant persons) ec !on
reduced to E|S low ﬁ;()?ég Exglﬁ:ilson of environmental Detail the impacts and risks Section 5
as reasona i
. y . Evaluate the nature and scale Section 6
practicable 13(7) Environmental performance _ Section 7
- outcomes and standards Detail the control measures —
Regulation 10A(c): Requlation 16(a)1-16(c): ALARP and acceptable
demonstrates that egulation 16(a)-16(c):
the environmental A statement of the titleholder’s
impacts and risks of | corporate environmental policy
the activity will be of | A report on all consultations between
an acceptable level | the titleholder and any relevant person
Regulation 10A(d): Regulation 13(7): Environmental Performance Section 6
provides for Environmental performance outcomes | Objectives (EPOs)
appropriate and standards Environmental Performance
environmental Standards (EPSs)
performance Measurement Criteria (MC)
outcomes,
environmental
performance
standards and
measurement
criteria
Regulation 10A(e): Regulation 14: Implementation strategy, Section 7
includes an Implementation strategy for the including: Appendix D
appropriate environment plan e systems, practices and
implementation procedures
stratggy and e performance monitoring
monitoring, i )
recording and ¢ Oil Pollution Emergency
reporting Plan (OPEP — per Table 7-4)
arrangements and scientific monitoring
e ongoing consultation.
Regulation 10A(f): Regulation 13 (1)-13(3): No activity, or part of the activity, | Section 3
does not involve the | 13(1) Description of the activity gndlertag?/r\; Inl ;T_Iy p_?rt ofa Section 4
Vi o . r r ri .
activity or part of 13(2) Description of the environment eclared World Hertage Section 6
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Criteria for
acceptance

Content Requirements/Relevant
Regulations

Elements

Section of EP

World Heritage
property within the
meaning of the
EPBC Act

(b) the national heritage values of a
National Heritage place within the
meaning of that Act;

(c) the ecological character of a
declared Ramsar wetland within the
meaning of that Act;

(d) the presence of a listed threatened
species or listed threatened
ecological community within the
meaning of that Act;

(e) the presence of a listed migratory

species within the meaning of that
Act;

(f) any values and sensitivities that
exist in, or in relation to, part or all of:

(i) a Commonwealth marine area
within the meaning of that Act; or
(i) Commonwealth land within the
meaning of that Act.

Act and the
regulations

person
Regulation 16(c):

regulations

Regulation 10A(g): Regulation 11A: Consultation in preparation of Section 5
(i) the titleholder Consultation with relevant authorities, the EP
has carried out the persons and organisations, etc.
cons.ult(zjatgns Regulation 16(b):
require .
qut Y A report on all consultations between
Division 2.2A )
i ) the titleholder and any relevant person
(i) the measures (if
any) that the
titleholder has
adopted, or
proposes to adopt,
because of the
consultations are
appropriate
Regulation 10A(h): Regulation 15: All contents of the EP must Section 1.6
complies with the Details of the Titleholder and liaison comply with the Act and the Section 7.8

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

1.7 Description of the Titleholder

Woodside is the Titleholder for this activity, on behalf of a Joint Venture comprising Woodside Energy
Julimar Pty Ltd and KUFPEC Australia (Julimar) Pty Ltd.

Woodside is Australia’s leading natural gas producer. Woodside’s operations are characterised by
strong safety and environmental performance in remote and challenging locations. Wherever
Woodside works, it is committed to living its values of integrity, respect, working sustainably,
discipline, excellence, and working together.

Through collaboration, Woodside leverages its capabilities to progress its growth strategy. Since
1984, the company has been operating the landmark Australian project, the North West Shelf
Project, which is one of the world’s premier liquefied natural gas (LNG) facilities. In 2012, Woodside
added the Pluto LNG Plant to its onshore operating facilities.

Woodside has an excellent track record of efficient and safe production. Woodside strives for
excellence in safety and environmental performance and continues to strengthen relationships with

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.

Woodside ID: 1401739439

Controlled Ref No: BLOOOOAH1401739439 Revision: 2 Page 16 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

customers, partners, co-venturers, governments, and communities. Further information about
Woodside can be found at http://www.woodside.com.au.
1.8 Details of Titleholder, Liaison Person and Public Affairs Contact
In accordance with Regulation 15 of the Environment Regulations, details of the titleholder, liaison
person and arrangements for the notification of changes are described below.
1.8.1 Titleholder

Woodside Energy Julimar Pty Ltd

11 Mount Street

Perth, Western Australia

T: 08 9348 4000

E: feedback@woodside.com.au

ACN: 130 391 365

1.8.2 Nominated Liaison Person
Daniel Clery
Corporate Affairs Manager
11 Mount Street
Perth, Western Australia
T: 08 9348 4000

E: feedback@woodside.com.au

1.8.3 Arrangements for Notifying Change

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

1.9 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
four elements: Compass and Policies; Expectations; Processes and Procedures; and Guidelines, as
outlined below (and illustrated in Figure 1-1).

e Compass and Policies: Set the enterprise-wide direction for Woodside by governing our
behaviours, actions, and business decisions and ensuring we meet our legal and other external
obligations.

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

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

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

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

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

COMMERCIAL
ANALYSIS AND
AGREEMENTS

1.9.1 Health, Safety, Environment and Quality Policy

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

1.10 Description of Relevant Requirements

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

1.10.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The Commonwealth Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act)
controls exploration and production activities beyond three nautical miles (nm) of the mainland (and
islands) to the outer extent of the Australian Exclusive Economic Zone (EEZ) at 200 nm. The
objective of the act is to provide a regulatory framework for petroleum exploration and recovery,
greenhouse gas activities in offshore areas.

Due to this being the final EP for the Balnaves Development, the relevant requirements in Section
270 and 572 of the Act are detailed in Table 1-3.
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Table 1-3: Relevant requirements of the OPGGS Act 2006

Section Relevant Requirement Relevant Section of
Number q the EP

Section 270 — Consent to surrender titlet

3 The Joint Authority may consent to the surrender sought by the application
only if the registered holder of the permit, lease or licence:

c) has: Section 3.13

(i) to the satisfaction of NOPSEMA, removed or caused to be removed
from the surrender area (defined by subsection (7)) all property brought
into the surrender area by any person engaged or concerned in the
operations authorised by the permit, lease or licence; or

(i) made arrangements that are satisfactory to NOPSEMA in relation to
that property; and

d) has, to the satisfaction of NOPSEMA, plugged or closed off all wells Section 3.11
made in the surrender area by any person engaged or concerned in the
operations authorised by the permit, lease or licence; and

e) has provided, to the satisfaction of NOPSEMA, for the conservation and | Not applicable
protection of the natural resources in the surrender area; and Activities will be

undertaken to inform

. - future requirements
f) has, to the satisfaction of NOPSEMA, made good any damage to the (Section 3.13.3 and

seabed or subsoil in the surrender area caused by any person engaged or 3.13.4)
concerned in the operations authorised by the permit, lease or licence;

Section 572

Maintenance and removal of property etc. by titleholder

2 A titleholder must maintain in good condition and repair all structures that Section 3.10.8
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.

3 A titleholder must remove from the title area all structures that are, and all Section 3.13
equipment and other property that is, neither used nor to be used in
connection with the operations:

(a) in the title area; and

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

7 This section has effect subject to: Section 3.13.2
(a) any other provision of this Act; and
(b) the regulations; and

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

(i) Chapter 3; or
(i) this Chapter; and
(d) any other law.

1. Balnaves is one of several petroleum activities in the WA-49-L title area. This EP is intended to inform the requirements under
s270 in relation to the Balnaves Development to enable consent to be granted for application to surrender the title, once all
petroleum activities have ceased for all petroleum activities in the future.

Under the OPGGS Act, the Environment Regulations apply to petroleum activities in Commonwealth
Waters and are administered by NOPSEMA. The objective of the Environment Regulations is to
ensure petroleum activities are:

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

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

1.10.2 Environment Protection and Biodiversity Conservation Act 1999

One of the objectives EPBC Act is to protect and manage nationally and internationally important
flora, fauna, ecological communities and heritage places in Australia. These are defined under Part 3
of the Act as “Matters of National Environmental Significance” (MNES).The EPBC Act sets a regime
which aims to ensure actions taken on (or impacting upon) Commonwealth land or waters are
consistent with the principles of Ecologically Sustainable Development (ESD). When a person
proposes to take an action that they believe may need approval under the EPBC Act, they must refer
the proposal to the Commonwealth Minister for Environment.

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

1.10.2.1 Offshore Project Approval

The Balnaves Condensate Field Development was referred for assessment under the EPBC Act in
2011 (2011/6188). A decision by the Environment Minister determined that the action is not a
controlled action, provided it is undertaken in a particular manner. The measures / conditions that
are considered relevant to the scope of this EP are provided in Table 1-4.

Table 1-4: Conditions from EPBC 2011/6188 relevant to the Petroleum Activities Program

Condition

Condition Relevant Section of the EP
Number

1 The Environment Plan (inclusive of the Oil Spill Contingency | This EP
Plan) as described in the referral must be accepted by the
National Offshore Petroleum Safety and Environmental
Management Authority prior to the proposed action.

2 The Well Operations Management Plan as described in the Section 6.7.2
referral must be accepted by the National Offshore
Petroleum Safety and Environmental Management Authority
prior to the proposed action commencing.

3 The Environment Plan (inclusive of the QOil Spill Contingency | Section 7
Plan) and the accepted Well Operations Management Plan
as described in components 1 and 2 must be implemented

4 The following measures must be adhered to and included in
the plans described in component 1 above:

a. Allinfrastructure and materials above the seabed This EP; Section 3.13
from the Balnaves facility will be removed.

b. All vessels must not be refuelled within 12 nautical Section 3.10.4
miles of the North and South Muiron Islands,
Montebello Islands, Lowendal Islands and Barrow
Island (as defined by lowest astronomical tide),
unless refuelling is to occur in a port or harbour (e.g.
Exmouth Boat Harbour).
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Camaliien Condition Relevant Section of the EP
Number
c. Refuelling of all vessels associated with the action Section 3.10.4; 6.7.5
must take place between sunrise or sunset, unless
otherwise specified in the Environment Plan.
1.10.2.2 Recovery Plans and Threat Abatement Plans

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

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

In relation to offshore petroleum activities in Commonwealth waters, these requirements are now
administered by NOPSEMA in accordance with commitments set out in the Program. Commitments
relating to listed threatened species and ecological communities under the Act are included in the
Program Report (Commonwealth of Australia, 2014):

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

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

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

1.10.2.3 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
Commonwealth Government must not perform functions or exercise powers in relation to these parks
that are inconsistent with management plans (s362 of the EPBC Act). Relevant AMPs are listed in
Section 4.3 and described in Appendix H. The North-west Marine Parks Network Management
Plan describes the requirements for management.

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:

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

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

e 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.
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¢ Recreational Use Zone (IUCN category 1V): 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.

1.10.2.4

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

World Heritage Properties

Table 1-5: Relevant Management Principles under Schedule 5—Australian World Heritage

management principles of the EPBC Act.

Number

Principle

Relevant Section of the EP

3

Environmental impact assessment and approval

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

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

3.03 The assessment process should:

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

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

(c) provide for adequate opportunity for public consultation.

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

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

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

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

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

3.03 (c): Relevant stakeholder
consultation and feedback
received in relation to impacts
and risks to the Ningaloo World
Heritage Property are outlined in
Section 5.

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

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

2.1 Overview

This section outlines the process taken by Woodside to prepare this EP, once the activity was defined
as a petroleum activity. The process describes the activity, the existing environment, followed by the
environmental risk management methodology used to identify, analyse and evaluate risks to meet
ALARP levels and acceptability requirements, and develop environmental performance outcomes
(EPOs) and environmental performance standards (EPSs). This section also describes Woodside’s
risk management methodologies as applied to implementation strategies for the activity.

Regulation 13(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. The objective of the risk assessment process described in
this section is to identify risks and associated impacts of an activity, so they can be assessed and
appropriate control measures applied to eliminate, control or mitigate the impact/risk to ALARP, and
to determine if the impact or risk level is acceptable.

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

¢ Planned activities have the potential for inherent environmental impacts.

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

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

2.2 Environmental Risk Management Methodology

2.2.1 Woodside Risk Management Process

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

The environmental risk management methodology used in this EP is based on Woodside’s Risk
Management Procedure. This procedure aligns to industry standards, such as international standard
ISO 31000. 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 Procedure.

The risk management methodology provides a framework to demonstrate that risks and impacts are
continually identified, reduced to ALARP and assessed to be at an acceptable level, as required by
the Environment Regulations. The key steps of Woodside’s Risk Management Process are shown
in Figure 2-1. A description of each step and how it is applied to the scopes of this activity is provided
in Sections 2.2 to 2.11.
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Figure 2-1: Woodside’s risk management process

2.2.2 Health, Safety and Environment Management Procedure

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

2.2.3 Impact Assessment Procedure

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

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 25 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

N 4 Mitigation & - Monitoring &

Management ¥ ' Reporting

* Indicators
* Monitoring
* Reporting
* Disclosure

* Commitments
* Controls

* Demenstrating ALARP
* Management Plans

Baseline studies

* Area of influence * Risks & Impacts
* Interactions/Indicators * Significance

* Terms of reference * Controls

* High level description of
activity

* Credible alternatives

* L& requiraments

A g Stakeholder Engagement

~Interaction with Project Design

Figure 2-2: Woodside’s impact assessment process

2.3 Environment Plan Process

Figure 2-3illustrates the EP development process. Each element of this process is discussed further
in Sections 2.5 to 2.10.
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Figure 2-3: Environment Plan development process
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2.4 Establish the Context

2.4.1 Define the Activity

This first stage involves evaluating whether the activity meets the definition of a ‘petroleum activity’
as defined in the Environment Regulations. The activity is described in relation to:

e the location
e what is to be undertaken

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

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

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

2.4.2 Define the Existing Environment

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

The Existing Environment (Section 4) is structured into subsections defining the physical, biological,
socioeconomic and cultural attributes of the area of interest, in accordance with the definition of
environment in Regulation 4(a) of the Environment Regulations. These subsections make particular
reference to:

e The environmental, and social and cultural consequences as defined by Woodside (refer to
Table 2-1), which address key physical and biological attributes, as well as social and cultural
values of the existing environment. These consequence definitions are applied to the impact and
risk analysis (refer Section 2.2) and rated for all planned and unplanned activities. Additional
detail is provided for unplanned hydrocarbon spill risk evaluation.

e EPBC Act MNES including listed threatened species and ecological communities and listed
migratory species. Defining the spatial extent of the existing environment is guided by the nature
and scale of the Petroleum Activities Program (and associated sources of environmental risk).
This considers the Operational Area and wider environment that may be affected (EMBA), as
determined by the hydrocarbon spill risk assessments presented in Section 6.7.1. MNES, as
defined within the EPBC Act, are addressed through Woodside’s impact and risk assessment
(Section 6).

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

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

! An environmental aspect is an element of the activity that can interact with the environment:

2For each source of risk, the credible worst-case scenario in conjunction with impact thresholds is used to determine the spatial extent
of the EMBA. The worst-case unplanned event is considered to be an unplanned hydrocarbon release, further defined for each activity
through the risk assessment process. Interpretation of stochastic oil spill modelling determines the EMBA for the release, which defines
the spatial scale of the environment that may be potentially impacted by the Petroleum Activities Program, which provides context to the
‘nature and scale’ of the existing environment.
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Table 2-1: Example of the environment values potentially impacted which are assessed within the EP
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2.4.3 Relevant Requirements

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

The Corporate Health, Safety, Environment and Quality Policy is presented in Appendix A.

2.5 Impact and Risk Identification

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

The environmental impact and risk assessment presented in this EP has been informed by recent
and historic hazard and environment identification studies (e.g. HAZID/ENVID), PSRA processes,
reviews, and desktop studies associated with the Petroleum Activities Program. 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 environmental outputs of applicable
risk and impact workshops and associated studies are referred to as ENVID in this EP.

The ENVID was undertaken by multidisciplinary teams comprising relevant operational and
environmental personnel with sufficient breadth of knowledge, training and experience to reasonably
assure that risks and impacts were identified and their potential environmental consequences
assessed. Impacts and risks were identified during the 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.

The impact and risk information was classified, evaluated and tabulated for each planned activity
and unplanned event. Environmental impacts and risk were recorded in an environmental impacts
and risk register. The output of the ENVID is used to present the risk assessment and form the basis
of performance outcomes, standards, and measurement criteria. This information is presented in
Section 6, following the format presented in Table 2-2.
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Table 2-2: Example of layout of identification of risks and impacts in relation to risk sources
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2.6 Impact and Risk Analysis

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

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

e assess the risk rating.

2.6.1 Decision Support Framework

To support the risk assessment process and Woodside’s determination of acceptability
(Section 2.7.2), 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 was applied during the ENVID, or equivalent 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 acceptable and ALARP (Figure 2-4).
Application of the decision support framework confirms:

e activities do not pose an unacceptable environmental risk

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

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

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

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

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

2.6.1.2 Decision Type B

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

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

e company values.

2.6.1.3 Decision Type C

Decision Type C risks and impacts typically have significant risks related to environmental
performance. Such risks typically involve greater complexity and uncertainty, therefore requiring the
adoption of the precautionary approach. The risks may result in significant environmental impact,
significant project risk/exposure, or may elicit negative stakeholder concerns. For these risks or
impacts, in addition to Decision Type A and B tools, company and societal values need to be
considered by undertaking broader internal and external stakeholder consultation as part of the risk
assessment process.
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Risk Related Decision Making Framework
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Figure 2-4: Risk-related decision-making framework
Source: Oil and Gas UK (2014)

2.6.1.4 Decision Support Framework Tools

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

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

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

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.

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

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

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

To determine that the alternatives selected and the 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.

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

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

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

Where appropriate, additional calibration tools may be selected specific to the decision type and the
activity.
2.6.2 Control Measures (Hierarchy of Controls)

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

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

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

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

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

- Response Equipment; 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).
2.6.3 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 (represented by Figure 2-5).
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(i) Characterise potential impacts

L.

(if) Define the predicted magnitude of the
impact

(iii) Define the sensitivity of the receptor

L

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

reach levels considered ALARP

v) ldentify additional mitigation measures to]

(vi) Assess and assign residual significance
of the impact

Figure 2-5: Environmental risk and impact analysis

Impacts are classified in accordance with the consequence (Table 2-3) outlined in Woodside’s Risk
Management Procedure and Risk Matrix (Figure 2-6). 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 2-2), are tabulated for each planned activity and unplanned event.

Table 2-3: Woodside risk matrix (Environment and Social and Cultural) consequence descriptions

Environment

Social and Cultural

Consequence Level

Catastrophic, long-term impact (>50 years)

Catastrophic, long-term impact (>20 years)
to a community, social infrastructure or

receptor.

on hlghly value.d ecosy.stem., SPectes, highly valued arealitem of international A
habitat or physical or biological attribute. .
cultural significance.
Major, long term impact (10-50 years) on Major, long-term impact (5-20 years) to a
. . . community, social infrastructure or highly
highly valued ecosystem, species, habitat or lued areali f national cultural B
hysical or biological attribute valued arealitem of national cultura
P ) significance.
Moderate, medium-term impact (2— Moderate, m(_adlum term impact (2-5 years)
: . to a community, social infrastructure or
10 years) on ecosystem, species, habitat or . . - C
- . ' . highly valued area/item of national cultural
physical or biological attribute. 2
significance.
Minor, short-term impact (1-2 years) on Minor, short-term impact (1-2 years) to a
species, habitat (but not affecting . . i
) . . . community or highly valued area/item of D
ecosystem function), physical or biological A
. cultural significance.
attribute.
S“gh.t’ short-_term impact (<1 y_ear) on Slight, short-term impact (<1 year) to a
species, habitat (but not affecting . .
) - . . community or area/item of cultural E
ecosystem function), physical or biological S
. significance.
attribute.
No lasting effect (<1 month). Localised No lasting effect (<1 month). Localised
impact not significant to environmental impact not significant to area/item of cultural F

significance.

2.6.3.1 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.
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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 2-6).

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

Select the Consequence Level

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

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 2-4).

Table 2-4: Woodside risk matrix likelihood levels

Likelihood Description

EEGETE 1in 100,000— 1in 10,000- 1in 1,000- 1in 100- 1lin10- >1in
q y 1,000,000 years | 100,000 years | 10,000 years 1,000 years 100 years 10 years
Highly Uniikely: 5zzscl)tc):lcet:1rred kely: :fshg/ctlllj(rfley(;
. Remote: Unlikely: 22; O(t:i?#é;eic:] once or twice ;—rlssuc;cnctlljrr:td frequently at
Experience | Unheard of in Has occurred the izdust in Woodside Wc?odsidg or the location
the industry once or twice but not at ry or may is likely to oris
in the industry Woodside possibly occur expected to
occur occur
Likelihood 0 1 2 3 4 5
Level

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 2-6. A likelihood and risk rating are only applied to
environmental risks, not environmental impacts from planned activities.

This risk rating is used as an input into the risk evaluation process and ultimately for prioritising
further risk reduction measures. Once each risk is treated to ALARP, the risk rating articulates the
ALARP baseline risk as an output of the ENVID studies.
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Likelihood Level
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Figure 2-6: 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 ensures the continual management of risk to ALARP by identifying risk
reduction measures and assessing acceptability.

2.7 Impact and Risk Evaluation

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

e Decision Type
e principles of ESD — as defined under the EPBC Act

e internal context — ensuring the proposed controls and risk level are consistent with Woodside
policies, procedures and standards (Section 7 and Appendix A)

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

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

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

271 Demonstration of ALARP

The descriptions in Table 2-5 articulate how Woodside demonstrates that different risks, impacts
and Decision Types identified within the EP are ALARP.
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Table 2-5: Summary of Woodside’s criteria for ALARP demonstration

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

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

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

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

High, Very High or Severe Moderate and above

(C+ consequence risks) (A, B,C) B and €

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:

¢ legislative requirements, applicable company requirements and industry codes and standards are met
e societal concerns are accounted for

¢ the alternative control measures are grossly disproportionate to the benefit gained.

2.7.2 Demonstration of Acceptability

The descriptions in Table 2-6 articulate how Woodside demonstrates how different risks, impacts
and Decision Types identified within the EP are Acceptable.

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

Risk Impact Decision Type

Negligible, Slight, or Minor

Low and Moderate (D, E or F)

A

Woodside demonstrates these risks, impacts and decision types are 'Broadly Acceptable' if they meet:
e legislative requirements

e industry codes and standards

e applicable company requirements and industry guidelines

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

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

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

e managed to ALARP (as described in Section 2.7.1)
e meet the following criteria, appropriate to the nature and scale of each impact and risk:
- the Principles of Ecological Sustainable Development as defined under the EPBC Act

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

- the external context — consideration of the environment consequence (Section 6) and stakeholder
acceptability (Section 5) are considered

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

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), acceptability may be required to be conducted separately for key receptors. This is not applicable for risks,
given the consequence of an unplanned risk event occurring may not be acceptable and, therefore, acceptability is
demonstratedin the context of the residual likelihood of an event occurring.

Additionally, Very High and Severe risks require ‘Escalated Investigation’ and mitigation. If after further investigation
the risk remains in the Very High or Severe category, the risk requires appropriate business engagement with
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Risk Impact Decision Type

increasing involvement of senior management in accordance with Woodside’s Risk Management Procedure to accept
the risk. This includes due consideration of regulatory requirements.

2.8 Recovery Plan and Threat Abatement Plan Assessment

To support the demonstration of acceptability, a separate assessment is undertaken to demonstrate
that the EP is not inconsistent with any relevant recovery plans or threat abatement plans (refer
Section 1.10.2.2). The steps in this process are:

¢ identify relevant listed threatened species and ecological communities (Section 4.5).
¢ identify relevant recovery plans and threat abatement plans (Section 4.5.2).

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 6.8).

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 6.8).

2.9 Environmental Performance Outcomes, Environmental Performance
Standards, and Measurement Criteria

EPOs, EPSs and measurement criteria (MC) are defined to address the potential environmental
impacts and risks. These are explored in Section 6.
2.10 Implement, Monitor, Review and Reporting

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

¢ control measures are effective in reducing the environmental impacts and risks of the Petroleum
Activities Program to ALARP and Acceptable levels

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

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

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

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

The implementation strategy is presented in Section 7.

2.11 Stakeholder Consultation

A stakeholder assessment is undertaken to identify relevant people (as defined under
Regulation 11A of the Environment Regulations) to whom an activity update is issued electronically;
reasonable consultation periods are included. Further details and information is provided to any
stakeholder if requested.
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A summary and assessment of each stakeholder response is undertaken and a response, where
appropriate, is provided by Woodside.

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

3.1 Overview

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

3.2 Project Overview

Production from the Balnaves field ceased in March 2016 and all infrastructure associated with the
Balnaves facility has been decommissioned and removed from above seabed in the Operational
Area, except the wells. There are four wells required to be permanently plugged and abandoned.
The Balnaves wells include two oil production wells, one water injection well and one gas injection
well. They are currently in a state of preservation.

The Petroleum Activities Program for this EP will include:
e permanently plug and abandon the four Balnaves wells using a moored MODU
e remove the well infrastructure above the mudline; and

e IMR activities to ensure integrity of well infrastructure until decommissioning activities are
completed.

Removal of remaining infrastructure and materials (Xmas trees and wellheads) does not include any
well equipment or structures installed below the seabed.

An overview of the Petroleum Activities Program is provided in Table 3-1 and the layout of the
Balnaves subsea wells, is provided in Figure 3-1.

This is the final activity for the Balnaves field. Upon completion of activities described in this EP, no
further decommissioning activities are required.

Table 3-1: Petroleum Activities Program Overview

Iltem Description
Title area WA-49-L
Location Northern Carnarvon Basin
Water depth e  Operational Area: ~110 to ~160 m
Number of wells e  Two production wells

e  One water injection well
e One gas injection well

Mobile Offshore e  Semi-submersible moored MODU
Drilling Unit (MODU)

Vessels e Subsea support vessel(s) including IMR vessel(s) and anchor handling vessel(s) (AHV)
o  Two to four activity support vessels, including general supply vessels

Key activities * IMR activities to prepare for and support plug and abandonment of the wells and
maintain infrastructure until it is completely removed.

e Permanently plug the four wells for abandonment using a moored MODU.
¢ Removal and recovery of well infrastructure, including Xmas trees and wellheads.
e  Complete final as-left survey.
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Location Map —

« Balnaves Project

Figure 3-1: Balnaves subsea infrastructure layout

3.3 Location

The Petroleum Activities Program is located in Commonwealth waters in the Northern Carnarvon
Basin. WA-49-L is located approximately 169 km north west of Dampier and approximately 48 km
north-west of the Montebello Islands (Figure 3-2). The approximate location coordinates and water
depth of the subsea wells are provided in Table 3-2.
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Table 3-2: Approximate location details of the Petroleum Activities Program

Water Depth

Subsea Wells Latitude Longitude (Approx. In Status*
LAT)
Production 1 well (BAL-6H) -20° 04’ 12.639” 115° 11’ 00.641” 135m Suspended
Production 2 well (BAL-5H) -20° 04’ 14.438” 115° 11’ 00.267” 135m Suspended
Gas injection well (BAL-8GlI) -20° 04’ 14.007” 115° 11’ 01.756” 135 m Suspended
Water injection well (BAL-7WI) -20° 04’ 12.867” 115° 11’ 01.552” 135m Suspended

* At time of EP submission
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Figure 3-2: Petroleum Activities Program location and Operational Area
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3.4 Operational Area

The Operational Area defines the spatial boundary of the Petroleum Activities Program, as
described, risk assessed and managed by this EP, including MODU/vessel-related petroleum
activities within the Operational Area.

The Operational Area is illustrated in (Figure 3-2) and is defined by a 4000 m radius around each
well to allow a moored MODU to undertake plugging for abandonment activities. This includes a
500 m exclusion zone (temporary) to manage vessel movements around the MODU during
permanent plugging activities and Subsea Support Vessel when undertaking infrastructure removal
activities.

3.5 Timing

Permanent plugging for abandonment is targeted to commence in May 2022, however subject to
approvals and MODU availability, the commencement of the activity may take place in 2023 or 2024.

The summary of the proposed timing for the Petroleum Activities Program is outlined in Table 3-3.

Table 3-3: Proposed timing of the Petroleum Activities Program

Activity Cumulative duration Approximate timing

Well and Infrastructure Management Activities

IMR activities (as described Ongoing, as needed. 2022-2024
in Section 3.10.2)

Plugging Activities

Preparation for permanent ~1 week for Xmas tree preparation and up to 3 | Two to four months before
abandonment: Xmas tree weeks to also pre-lay MODU anchors. permanent plugging in 2022-2024
cleaning and pre-lay MODU
anchors as required.

Permanent abandonment 20 to 60 days per well (between 80 and 240 2022-2024
days for all four wells). Plugging activities are planned to be
Note: Total duration allows for installation of completed between 1 May and 30
MODU anchors if these were not installed October (outside of cyclone

prior; and infrastructure removal if undertaken | season).
immediately following permanent plugging.

Removal and Recovery of Well Infrastructure

Removal of well Cut and recovery of well infrastructure will take | By end of 2024
infrastructure! 18 — 36 hours per Xmas tree and wellhead;
and up to four weeks for all infrastructure,
including a seabed clearance survey.

! Cutting and recovery of infrastructure will most likely be undertaken by a vessel as a separate field activity to the permanent plugging,
but may be completed immediately following plugging (refer to Section 3.13).

When ongoing, activities will be 24 hours per day, seven days per week. Timing and duration of
these activities is subject to change due to project schedule requirements, MODU/vessel availability,
unforeseen circumstances and weather. Permanent plugging activities are planned to be conducted,
and will commence, outside cyclone season (defined as 1 November to 30 April). If the end of
permanent plugging is forecast to go beyond 31 October, in order to complete activities, a risk
assessment will be undertaken to ensure the risk is managed to ALARP and is acceptable (see
Section 6.5.2). IMR and infrastructure removal could occur at any time of the year.

3.6 Infrastructure Overview

All infrastructure above the seabed except the Balnaves well infrastructure was removed during the
previous phases of Balnaves decommissioning. Six mooring anchors remain buried below the
seabed.
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Qil from the Balnaves reservoir was produced through two horizontal wells. The field also includes
a horizontal water injection well and a deviated gas injection well, which injected gas into a different
reservoir than the production and water injection wells. The layout of the wells is illustrated in Figure
3-1 and well specifications summarised in Table 3-4.

Each well is completed with a subsea Xmas tree incorporating controls for opening and closing the
valves to isolate and regulate flow. The primary down-hole safety system is a surface controlled
subsurface safety valve (SCSSV) installed on each well in the production tubing about 335-360 m
below the mudline. Prior to FPSO sail-away, the SCSSVs on the production and gas injection wells
were inflow-tested and passed in accordance with APl 14B Performance Standard, these valves
were subsequently left closed. The BAL-7WI SCSSV could not be inflow-tested due to hydrostatic
conditions (insufficient pressure for the well to flow to seabed).

During subsea infrastructure decommissioning activities, the Xmas tree cavities were filled with a
mixture of treated seawater and methanol, pressure capped and tested for integrity. Well integrity
verification of the subsea production, gas injector and water injector wells has been completed in
accordance with the current in-force Well Operations Management Plan (WOMP). The last ROV
inspection was performed in May 2020, during which no anomalies were identified.
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Table 3-4: Description of Balnaves wells

Well

Total Depth
Drilled

Drilling Fluids

Wellbore Status

Well
Infrastructure

Production 1
well (BAL-6H)

4,248m MDSS /
3,213mTVDSS

The initial sections until the 340mm / 13-3/8” casing shoe were drilled with
seawater with high-viscosity sweeps.

The section down to the 244mm / 9-5/8” casing shoe at 3,694mMDSS was
drilled with NWBM which remains in the annulus of this casing to seabed.
This NWBM will have to be remediated during abandonment operations.

No NWBM is remaining in other annuli above the Permanent plug installation
point. Therefore no NWBM remediation from other annuli is required.

Horizontal Gas-Lifted oil
production well with
sandscreen lower
completion.

Well shut-in at Xmas tree
with reservoir fluids left in the
wellbore.

Horizontal Xmas
tree/ Flowbase / 30”
LP & 18.3/4” HP
wellhead

Production 2
well (BAL-5H)

4248mMDSS/
3,233mTVDSS

The initial sections until the 340mm / 13-3/8” casing shoe were drilled with
seawater with high-viscosity sweeps.

The section down to the 244mm / 9-5/8” casing shoe at 3,270mMDSS was
drilled with NWBM which remains in the annulus of this casing to seabed.
This NWBM will have to be remediated during abandonment operations.

No NWBM is remaining in other annuli above the Permanent plug installation
point. Therefore no NWBM remediation from other annuli is required.

Horizontal Gas-Lifted oil
production well with
sandscreen lower
completion.

Well shut-in at Xmas tree
with reservoir fluids left in the
wellbore.

Horizontal Xmas
tree/ Flowbase / 30”
LP & 18.3/4” HP
wellhead

Water injection
well (BAL-7WI)

4,543mMDSS /
3,306mTVDSS

The initial sections until the 340mm / 13-3/8” casing shoe were drilled with
seawater with high-viscosity sweeps.

The section down to the 244mm / 9-5/8” casing shoe at 3,267mMDSS was
drilled with NWBM which remains in the annulus of this casing to seabed.
This NWBM will have to be remediated during abandonment operations.

No NWBM is remaining in other annuli above the Permanent plug installation
point. Therefore no NWBM remediation from other annuli is required.

Horizontal water injection
well with sandscreen lower
completion.

Well shut-in at the Xmas tree

with injection and reservoir
fluids left in the wellbore.

Horizontal Xmas
tree/ Flowbase / 30”
LP & 18.3/4” HP
wellhead

Gas injection
well (BAL-8GI)

4.687mMDSS /
3,319mTVDSS

The initial sections until the 340mm / 13-3/8” casing shoe were drilled with
seawater with high-viscosity sweeps.

The section down to the 244mm / 9-5/8” casing shoe at 4,336mMDSS was
drilled with NWBM which remains in the annulus of this casing to seabed.
This NWBM will have to be remediated during abandonment operations.

No NWBM is remaining in other annuli above the Permanent plug installation
point. Therefore no NWBM remediation from other annuli is required.

Deviated, cased and
perforated gas injection well.

Well shut-in at the Xmas tree

with injection and reservoir
fluids left in the wellbore.

Horizontal Xmas
tree/ Flowbase / 30”
LP & 18.3/4” HP
wellhead
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3.7 Other Property including Exploration Wellheads in the Licence Area

Licence area WA-49-L also includes infrastructure covered under the approved Julimar Operations
EP. This includes six exploration wells with wellheads. There are no other wellheads or property in
the WA-49-L licence area. All other wells in the licence area have been permanently plugged and
abandoned and wellheads removed.

3.8 Project Vessels

3.8.1 Project Vessel Overview

Several vessel types will be required to complete the Petroleum Activities Program. These are
summarised in Table 3-5.

All project vessels will be subject to the Marine Offshore Assurance process and review of the
Offshore Vessel Inspection Database (OVID). All required audits and inspections will assess
compliance with the laws of the international shipping industry, which include safety and
environmental management requirements, and maritime legislation including International
Convention for the Prevention of Pollution from Ships 1973 as modified by the Protocol of 1978
(MARPOL) and other International Maritime Organization (IMO) standards.

For power generation, vessels may use diesel-powered generators and/or LNG. All vessels will
display navigational lighting and external lighting on a 24-hour basis, as required for safe operations.
Lighting levels will be determined primarily by operational safety and navigational requirements
under relevant legislation, specifically the Navigation Act 2012.

Table 3-5: Project Vessel Overview

Vessel Activities

MODU A semi-submersible moored MODU will be used to permanently plug the wells.
While not likely, the MODU may be used to cut and recover the Xmas tree and
wellhead. Typical specifications for a MODU are provided in Table 3-6.

Subsea Support Vessels (IMR | An IMR vessel or Anchor Handling Vessel (AHV) is to be used to conduct removal of
vessel and/or AHV) marine growth prior to the permanent plugging activity and IMR activities.

An AHV is to be used to install MODU moorings.

An IMR vessel or AHV may be used to cut and recover infrastructure following

plugging activities. Typical specifications for an IMR vessel and AHV are provided in
Table 3-7.

General support vessels General support vessels include cargo vessel(s) and barges. General support
vessels are to be used for transporting equipment and materials from port/staging
area to the Operational Area, and for general re-supply and support for the MODU.

Support vessels will not anchor within the Operational Area due to water depth;
therefore vessels will use Dynamic Positioning (DP).

Support vessels are able to assist in implementing the Oil Pollution First Strike Plan
(Appendix I).

Support vessels may also have additional capability, such as ROV activities,
deployment of subsea equipment, monitoring and inspection. Typical specifications
for a general support vessel are provided in Table 3-7.

Table 3-6: Typical MODU specifications

Component Specification Range
Rig type/design/class Semi-submersible MODU (moored)
Accommodation (maximum persons on board) ~120 to 200 persons
Station keeping Eight to twelve point anchor mooring system
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Component Specification Range
Bulk mud and cement storage capacity ~283t0 770 md
Liquid mud storage capacity ~576 to 2500 m3
Fuel oil storage capacity ~966 to 1400 m3

Table 3-7: Typical subsea support vessel specifications

Specification Range
Component
Sapura Constructor Far Saracen
Type/Design/Class IMR vessel AHV
Accommodation (maximum persons on board) ~120 personnel ~40 personnel
Station keeping DP2 DP2
Fuel (@ 90% capacity) ~1006 m3 ~998 m3
Lube oil storage capacity ~35 m? ~20 m3

3.8.2 Vessel Mobilisation
Vessels may mobilise from the nearest Australian port or directly from international waters to the
Operational Area, in accordance with relevant biosecurity and marine assurance requirements.

3.9 Other Support

3.9.1 Remotely Operated Vehicles

The MODU, subsea support vessels are typically equipped with an ROV system that is maintained
and operated by a specialised contractor aboard the vessel. ROVs may be used for activities such
as:

e visual inspections/observations

e anchor hold testing

e seabed and hazard survey

e placement of ROV tool baskets and mud mats on the seabed
e subsea rigging, handling and cutting

e corrosion survey

¢ marine growth cleaning of the wellhead and removal of the debris cap
¢ Xmas tree or wellhead connector preparation

e Xmas tree or wellhead disconnection

e Xmas tree control system installation and functioning

e manual valve functioning

e open water tool observation and guidance

e sediment relocation

e blowout preventer (BOP) land-out and recovery

e BOP well control contingency
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e BOP maintenance (including chemical injection)

¢ wellhead tooling and cutting

e post-activity seabed survey.

An ROV may also be used in an incident to deploy the Subsea First Response Toolkit. This is
discussed further in Appendix D.

3.9.2 Helicopters

During the Petroleum Activities Program, crew changes will be performed using helicopters as
required. Helicopter operations within the Operational Area are limited to helicopter take-off and
landing on the helideck. Helicopters may be refuelled on the helideck.

3.10 Project Vessel Based Activities

3.10.1 Support Activities

A variety of materials are routinely bulk transferred from general support vessels to the MODU or
subsea support vessel including equipment, well intervention fluids and cements. A range of bulk
transfer stations and equipment is in place to accommodate the bulk transfer of each type of material.
There is also a capacity to bulk transfer well intervention fluids and waste oil to the support vessel,
for back loading and disposal on shore.

The loading and back-loading of equipment, materials and wastes will be one of the most common
supporting activities conducted during the Petroleum Activities Program. Loading and back-loading
is undertaken using cranes to lift materials in appropriate offshore rated containers (ISO tanks, skip
bins, containers) or as bundles (tubulars) between the MODU and a support vessel.

Potable water, primarily for accommodation and associated domestic areas, will be generated on
the main project vessels using a reverse osmosis plant. This process will produce brine, which is
diluted and discharged at the sea surface.

The vessels will also discharge deck drainage from open drainage areas, bilge water from closed
drainage areas, putrescible waste and treated sewage and grey water. Hazardous and non-
hazardous waste generated are removed from the vessels and disposed of onshore.
3.10.2 Subsea Cleaning and Permanent Plugging Preparation Activities

A subsea support vessel will be mobilised prior to the MODU to undertake the following activities as
required:

e cleaning to remove marine growth on Xmas trees

e removal and replacement of Horizontal Xmas tree debris cap

e reconnection / installation of Hydraulic Flying Leads (HFLs) for tree control
¢ installation of a Temporary Tree Control Skid

e tree function and pressure testing

e pre-lay MODU moorings may also be installed if an AHV is used.

3.10.3 Mooring Installation and Anchor Holding Testing

Due to the shallow water depth, the MODU is to be moored to the seabed to allow it to stay in position
during the Petroleum Activities Program. The MODU mooring system includes chain/wire/fibre and
anchors, and can be pre-laid before the MODU arrives in the Operational Area, or upon MODU
arrival. A mooring analysis is undertaken to determine the appropriate mooring pattern for the eight
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to twelve point anchors, which are placed in a radius around the MODU. A single mooring pattern
will be used and the MODU will kedge between wells.

Installation and proof tensioning of anchors involves some disturbance to the seabed. AHVs are
used in the deployment and recovery of the mooring system. As part of mooring preparations, anchor
holding testing may be conducted.

Anchor hold testing may consist of an AHV or similar vessel deploying an anchor at a potential
mooring location. The AHV would then tension the anchor to determine its ability to hold, embed and
not drag at the location. This may have to be repeated several times at each location. An ROV may
also be used to judge how deep the anchor has embedded and independently verify the seabed
condition. Anchor hold testing activities would occur before the MODU arrives on location.

Soil analysis may also be necessary to provide data about composition and rock/substrate strength,
as input into the mooring or conductor design, and verify seabed conditions for anchor hold. Soil
analysis could include taking a physical sample of the seabed using ROV or other tools, or using
measuring devices such as a cone penetrometer.

On completion of the well P&A program, the mooring anchors may be pulled or released and the
MODU will depart the Operational Area. Any released anchors will be retrieved by a subsea support
vessel.

3.10.4 Refuelling/Bunkering

The MODU will be refuelled via support vessels about once a month, or as required. This activity will
occur within the Operational Area® and has been included in the risk assessment for this EP. Other
fuel transfers that may occur on board the MODU include refuelling of cranes, helicopters or other
equipment as required. The general support vessels do not require refuelling offshore. Refuelling
will only commence in daylight hours.

3.10.5 Dynamic Positioning

Vessels supporting the Petroleum Activities Program may use dynamic positioning (DP). DP uses
satellite navigation and radio transponders in conjunction with thrusters to maintain position at the
required location.

3.10.6 Marine Growth Removal

Excess marine growth may need to be removed using ROV before performing permanent plugging
activities. Table 3-8 lists the different growth removal techniques that may be used.

Table 3-8: 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 sulphamic acid) Chemically dissolves calcium deposits

3.10.7 Sediment Relocation

If sediment build up around subsea infrastructure has the potential to impede the Petroleum Activities
Program, a water jet or ROV-mounted suction pump may be used to move the sediment in the
immediate vicinity of the infrastructure (i.e. within the existing footprint), to allow work to be
performed.

3 Note that the Operational Area is more than 12 nm from North and South Muiron Islands, Montebello Islands, Lowendal Islands, and
Barrow Island.
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3.10.8 Subsea Inspection, Maintenance, and Repair Activities

Subsea well infrastructure has been designed and left in a state of preservation that will not require
any significant degree of IMR activities. The IMR activities for subsea infrastructure, including once
the well infrastructure becomes redundant following permanent plugging, maintains equipment in
good condition and repair, for permanent plugging and to enable future removal.

The requirement for subsea well inspection and maintenance activities is managed under the
NOPSEMA-accepted WOMP, which outlines the approach to inspection and maintenance activities
to verify the ongoing integrity of the wells. An ongoing risk-based process is prescribed under the
WOMP. This process involves assessing well integrity status, inspection data and threats, then using
this data to re-evaluate risks and define inspection frequencies and determine if maintenance or
repair is required.

Subsea activities are typically undertaken from a subsea support vessel and use ROV.

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

3.10.8.1 Inspections

Inspection of subsea well infrastructure is the process of physical verification and assessment of
components in order to detect changes to the condition by comparison to initial state following
installation and previous inspections.

The current in-force WOMP carries a 4-yearly inspection interval. The last inspection of the wells
was performed in May 2020, during which no anomalies were identified.
3.10.8.2 Maintenance

Maintenance activities on subsea wells infrastructure may be required at regular or planned intervals
to prevent deterioration or integrity failure of infrastructure; or due to specific requirements. Typical
maintenance activities may include:

e cycling of valves
e marine growth removal
e leak and pressure testing

For Balnaves, no regular maintenance is planned prior to Permanent Abandonment activities.

3.10.8.3 Repair

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

3.11 MODU Based Permanent Plugging Activities

3.11.1 Permanent Plugging

The permanent plugging activities for the Balnaves wells, including designing and installing
permanent well barriers, will be completed in accordance with the NOPSEMA-accepted Well
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Operational Management Plan (WOMP) as required under the OPGGS (Resource Management and
Administration) Regulations 2011.

Reservoir and upper abandonments will be performed sequentially per well through a marine riser.
Each well plugging sequence will depend on multiple aspects of each well, which include well design
and integrity, casing cement quality and quantity, and scale levels (if present).

The planned permanent plugging scope for the Balnaves wells includes the following steps:
e position the MODU over well and anchor or connect to pre-laid anchors (Section 3.10.3)
e clean and prepare Xmas tree as required for landing the BOP (Section 3.10.2)

e run and land BOP on marine riser and interface with Xmas tree (Section 3.11.1.1)

e run Subsea Test Tree and Universal Running Tool and latch onto Internal Tree Cap or Tubing
Hanger (Section 3.11.1.1)

e recover internal tree cap / upper crown plug(s) (Section 3.11.1.1)

e lubricate and bleed annulus to remove gas lift gas from production wells via the X-over system.
This operation could potentially be conducted at a more opportune time later in sequence
depending on further design assessments (Section 3.11.1.5)

e retrieve lower crown plug and drift tubing as required (Section 3.11.1.1 and 3.11.1.7)

e Dbullhead kill and / or circulate well fluids from well as required; vent and/or flare hydrocarbons
as required during this operation (Section 3.11.1.2)

o a deep-set plug may be installed prior to subsequent operations or at a more opportune time
later in the sequence (Section 3.11.1.4)

e recover upper completion to MODU (Section 3.11.1.3)

¢ some wells may require removal of (part of the) lower completion to facilitate permanent plugging
(Section 3.11.1.3)

e assess casing and annulus cement integrity at abandonment interval as required; remediate
poor or insufficient annulus cement as required (Section 3.11.1.4, 3.11.1.7, and 3.12.2)

e set and verify reservoir abandonment plugs (Section 3.11.1.4)

e punch and/or remove 9-5/8” casing and hanger as required, circulate casing annulus to seawater
to remove Non-Water Based Mud (NWBM) above upper abandonment plug installation depth
(Section 3.11.1.5)

¢ install cement plug to isolate remaining NWBM in the well from seabed (Section 3.11.1.5)
e recover BOP (Section 3.11.1.6)

e repeat for each well

o perform as left survey using ROV (Section 3.13.3)

e recover anchors and leave Operational Area (Section 3.10.3).

3.11.1.1 BOP and Subsea Control Systems

Permanent plugging of the Balnaves wells commences with the installation of a BOP run on a marine
riser. The BOP and marine riser provide a physical connection between the well and MODU. This
enables a closed circulation system to be maintained, where fluids can be circulated from the well
bore back to the MODU, resulting in no unplanned discharges directly to sea. A subsea test tree and
landing string is run inside the marine riser and BOP which connects to the internal tree cap or tubing
hanger to facilitate primary well control during the well kill and abandonment.
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In addition, the subsea test tree inside the BOP provides a way to seal, control and monitor the well
during permanent plugging activities. The operation of the BOP components uses open hydraulic
systems, using water-based BOP control fluids. Each time the BOP is operated (including pressure
testing about every 21 days and a function test about every seven days, excluding the week a
pressure test is conducted), the maximum volume of BOP control fluid that will be released to the
marine environment per test is up to 90 L. The functioning of subsea test tree valves and controls
will discharge control fluid into the marine riser that will be contained and returned to the MODU
tanks.

Standard operations through the landing string and subsea test tree also include running logging
and/or evaluation tools and removal of crown plugs and drifting tubing. During these operations the
control system for the Xmas tree operates in open loop, meaning control fluid is discharged to sea.
Approximately 1-3 m? of Transaqua HT2 is expected to be discharged per well.

3.11.1.2 Well Kill

Following connection of the subsea test tree, well kill fluid will be pumped into the formation. This is
to control the residual pressure from the formation and to bullhead well fluids into the reservoir. The
well kill fluid will be a weighed brine. The type of brine will be assessed and will comply with the
approved chemical assessment process outlined in Section 3.15.

Any fluids (gas and liquids) in the tubing-annulus may be bullheaded into the tubing and
subsequently the reservoir, bled off or circulated to the MODU. Fluids returned to the MODU during
well kill operations will pass through a fluid handling bleed off package. The bleed off package is
designed to take fluids through a choke and into a liquid knock out vessel or a surge tank (pressure
rated). The knock out vessel includes a separator which allows for gas and liquids to be separated.
The gas, dependant on pressures and volumes, will be flared via the burner boom or cold vented
from a safe location overboard. Liquids from the knock out vessel or surge tank can be pumped to
the burner head and burned via air atomisation or be diverted to a water treatment package. Fluids
able to be treated via the water filtration package to less than 30 ppm oil in water content will be
discharged overboard. Where 30 ppm is not achievable, fluids will be toted into tanks for onshore
disposal.

During well kill operations, the volumes returned to the MODU will depend on how much can be
bullheaded into the formation successfully. The maximum volumes that could be returned to the
MODU are up to about 1.55 MMscf of gas per well which may be flared/vented from the MODU, and
up to about 155 m? of produced liquid per well may be returned for processing through the fluid
handling and bleed off package.

3.11.1.3 Tubing Recovery

Following well kill operations, the tubing and/or packer are cut and retrieved. Any residual
hydrocarbons that might still be present in the well after well kill operations have been completed
and the tubing is pulled, could be circulated out. The residual hydrocarbons and Water Based Mud
(WBM), brine or treated seawater returned to the MODU during this operation will be routed via the
MODU’s mud system. If returned fluids are to be discharged, it will be treated prior to discharge to
less than 1% by volume oil content. If discharge specification cannot be met, the fluid will be returned
to shore.

In addition, the lower completion may require removal on some wells to gain access to the permanent
plugging interval. This will involve cutting the packer and tubing and retrieving to MODU.
3.11.14 Installation of Permanent Barriers

Cement is planned to be used for the permanent plugging of the Balnaves wells. Upon arrival at the
Operational Area, the MODU is typically required to perform a cement unit test to test the functionality
of the cement unit and the MODU bulk cement delivery system before performing an actual cement
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job. Proper functioning of the cement system is important for ensuring well integrity. This operation
is usually performed after a MODU has been out of operation for a length of time (warm-stack or
cold-stack), if maintenance on the cement unit has been performed, or if it is the first time a MODU
is being used in-country and commissioning of the cement unit system is required.

A cement unit test involves mixing a cement slurry at surface, and once functionality of the cement
unit and delivery system has been confirmed, the slurry is discharged through the usual cement unit
discharge line (which may be up to 10 m above the sea surface) or through drill pipe below the sea
surface. The slurry is usually a mix of cement and water; however, may contain stabilisers or
chemical additives in low concentrations.

Cementing fluids will generally consist of Portland cement with additives (such as inorganic salts,
lignins, bentonite, barite, silicates, defoamers and surfactants). Cementing fluids are not routinely
discharged to the marine environment, however, volumes of about 5 m3 per well will be released
when surplus fluids require disposal after cementing operations at the surface.

Installation of the permanent barriers involves downhole casing and cement integrity being verified
via wireline logging if required. If required to remediate poor or insufficient annulus cement, casing
may be perforated and cement circulated behind the casing or the casing may be cut or milled (refer
to Section 3.12.2). Following this, permanent abandonment cement plugs will be installed and
verified.

3.11.1.5 B-Annulus Clean-out

After installation of the reservoir permanent abandonment plugs, the 9-5/8” casing will be punched
and / or an upper section of the casing and its hanger will be removed and the NWBM removed from
the annulus. The 13-3/8” casing may be punched if required for NWBM removal from the annulus.
When displacing NWBM from the annulus, a series of fluid pills (high viscosity, surfactants) are
pumped ahead of brine or WBM to improve displacement efficiency, minimise the contamination
interface and minimise residual NWBM on the downhole casing. The recovered NWBM and interface
fluids are captured in a mud pit and returned to shore. After removal of the NWBM from the annulus,
an upper abandonment cement plug will be installed to contain any remaining NWBM if required.

Any NWBM and clean-out fluids from this operation will be routed via the MODU’s mud system.
Clean-up brine contaminated with base oil or NWBM, will be discharged if content is less than 1%
by volume oil. If discharge specification cannot be met (i.e. is greater than 1% by volume oil content),
the fluid will be returned to shore. Up to 160 m? of fluid containing greater than 1% oil from NWBM
may be returned to the MODU per well and taken to shore for disposal.

During the upper abandonment operation, any NWBM which was removed from the annulus may
be left inside the casing and contained below the upper abandonment cement plug.

3.11.1.6 Moving Between Wells

Once the well abandonment cement plugs have been set, tested and verified, the MODU riser and
BOP will be disconnected from the well and returned to the MODU before kedging to the next well.

3.11.1.7 Wireline and Slickline Operations

Wireline or slickline activities that may occur for permanent plugging activities include gamma ray
and casing collar locator logging for depth correlation, ultrasonic imaging and cement bond logging
to measure cement integrity and running of other tools in hole such as SCSSV hold-open sleeves,
drifts, plugs, punch perforators/cutters etc., plug removal and installation. Wireline and slickline work
will be performed within the riser through the subsea test tree or BOP with appropriate isolation
barriers in place. If wireline work is required to occur where there is a risk of barrier failure, the
operation will be performed with full pressure control equipment at the surface.
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3.11.2 Cement, Barite and Bentonite Discharge

Excess cement, barite and bentonite (dry bulk) after well operations are completed, will either be
held onboard and used for subsequent wells, provided to another operator at the end of the program,
or discharged to the marine environment. Excess cement, barite and bentonite that does not meet
technical requirements during the Petroleum Activities Program may also be bulk discharged to the
environment. Bulk discharges of cement may occur as a slurry through the usual cement discharge
line, or blown as dry bulk and discharged.

3.11.3 Mud Pits

There are typically mud pits (tanks) on the MODU that provide a capacity to mix, maintain and store
fluids required for drilling and permanent well plugging activities. The mud pits form part of the fluid
circulation system. The mud pits and associated equipment/infrastructure are cleaned out at the
completion of operations. Mud pit wash residue is operationally discharged with less than 1% by
volume of oil. Mud pit residue over 1% by volume of oil is sent to shore for disposal.

3.11.4 Well Tubulars

During well plugging and abandonment activities, production tubing will be recovered to surface and
assessed for contamination (e.g. NORM and mercury). In the case that contamination is identified,
the tubing will be managed as per Woodside procedures appropriate for the contamination type and
level. If uncontaminated, this tubing may be transported onshore for disposal. All waste will be
handled and disposed of in accordance with Federal, State and international requirements.

3.12 Additional Potential Activities for Permanent Plugging of Wells

The following activities may be required, if operational or technical issues occur during the Petroleum
Activities Program. These additional activities have been considered within the relevant impact
assessment sections and do not represent significant additional risks or impacts, but may generate
additional small volumes of drilling fluids and drilled cement being operationally discharged, which
have been assessed as part of the Petroleum Activities Program.

3.12.1 Marine Riser Clean Out

Woodside and industry experience has shown that horizontal Xmas tree systems can be susceptible
to rust and other build up in the marine risers and BOP. This can lead to multiple deployments of
subsea test trees or other large diameter pulling tools, as this type of debris, albeit small volumes,
can prevent successful land out of tools.

To mitigate potential debris issues, the following activities may be performed as required:
1. Ensure riser is clean prior to initial deployment for the P&A of the first well.

2. Running of riser brushes while the riser and BOP are suspended (open water).

3. Implementing a BOP flushing sequence prior to landing the BOP on the HXT.
4

Once the BOP and riser are landed out, cleaning tools are available to clean the interface
surfaces where debris build-up might take place.

5. In case of significant debris issues, the marine riser might be recovered to deck and inspected.
Equipment will be available on the MODU to enable cleaning of the riser joints before being
redeployed. Cleaning will be done over a bunded area, with fluids returned to tanks on the
MODU.

6. Should debris continue to be a problem after brushing and circulation to the mud pits, then the
riser might be disconnected from the Xmas tree and an ROV will be used to flush the remaining
debris from around the top of the Xmas tree cap.
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3.12.2 Milling

If the cement on the outside of the casing does not meet well barrier requirements, casing or tubing
liners may need to be removed either by cutting and pulling or milling. These operations are done
through the marine riser with milling debris returned to the MODU and will only be performed if
needed.

Milling operations involve removing steel casing, annulus cement and formation to expose fresh
formation. The methods used include milling tools that create chips or ribbons of steel (swarf), chips
of cement and chips of formation. Milling is typically performed at a controlled rate (1 to 1.5 m/hr), to
enable steel swarf to be removed effectively from the milling site to minimise the risk of ‘birds nesting’
of steel swarf, which may block fluid returns and jam equipment. Milling tools become worn during
milling operations and will require tripping for new/redressing about every 30 to 50 m. As a result,
the rate of milling is slower than normal drilling operations.

As the steel swarf within the milled fluids is hard and sharp, these fluids from the well will not be
processed through drilling muds process equipment such as cuttings driers and centrifuges, because
they will damage or excessively wear the equipment. The milling fluids, including up to an additional
2 m3 of swarf, 3 m3 of drilled cement and 3.5 m?3 of formation rock, will be discharged overboard per
100 m interval if milling is required. As a result of restricted milling speeds, the rate of swarf and
cement will be generated over several days (the rate is expected to be about 50 m per 18 hours).

3.12.3 Drilling Out a Cement Plug

During the permanent plugging operation, if the permanent cement plugs do not pass the verification
test, then drilling out of this cement plug will be required so the cement plug can be reinstalled. WBM
will be used, and the WBM and cement cuttings will be processed through the drilling muds process
equipment on board the MODU and discharged overboard. This will generate about 25 m? of cement
cuttings per plug and use approximately 250 m3 of WBM.

3.12.4 Xmas Tree Removal

Following the plugging activities, the Balnaves Xmas trees may be disconnected from the wellhead
and removed from the top of the well to allow the wellhead to be cut by the MODU below the seabed.
In this instance, it is planned to remove the Xmas tree(s) for placement on a mud mat next to the
wellhead. Xmas tree and wellhead recovery would then be undertaken with a subsea support vessel
(see Section 3.13).

Mud mats are used to provide stability to wet parked structures due to the nature of the seafloor
sediments. The carbon steel mud mat will likely be deployed by the MODU and is approximately
3.5 mx 3.5minsize. The mud mat, if deployed to support an Xmas tree being placed on the seabed,
will be recovered with the Xmas tree.

3.13 Removal and Recovery of Infrastructure

3.13.1 Weaell Infrastructure

Well infrastructure is planned to be removed and recovered as part of the Petroleum Activities
Program, in accordance with EPBC 2011/6188 condition 4(a) (see Table 1-4). However, structures
may temporarily remain in field post permanent plugging for between 3 months and 2.5 years prior
to recovery. The preferred method is using a subsea support vessel to remove and recover the Xmas
trees and utilise an abrasive water jet (AWJ) to cut the wellhead casings below the seabed and
recover the wellhead as part of a broader campaign (see Section 3.12.4). Options for removing the
wellheads are described in Table 3-9 and recovering both the wellheads and Xmas trees are
described in Table 3-10.

In the event permanent guide base(s) (PGBs) are found to be below the mudline and attempted
recovery is unsuccessful, they will be permanently left in-situ.
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Table 3-9: Wellhead cutting methods

Method

Description

MODU/ vessel type Preference

Abrasive water jet
cutting

Method: Method uses a system of high
pressure water entrained with grit and
flocculant pumped via an umbilical from a
vessel to a subsea cutting tool that is inserted
into the inner well casing

Uses: Suitable where an internal cut can be
achieved and within water depths shallower
than approximately 300-350 m, due to
requirement for high pressure jetting. Not
restricted by number of casing strings.

Preferred method.

Planned cut at 3-5 m
below the mudline in
accordance with
international Well
standard practice, e.g.
Oil and Gas UK Well
Decommissioning
Guidelines (OGUK
2018). Provides a high
certainty of success
given this allows for
additional cut attempts
by moving up.

Subsea support
vessel (IMR or
AHV)

External cutting
using diamond
wire saw

Method: Method uses a hydraulically driven
motor and pulley system to operate an
industrial diamond cutting wire via a vessel or
ROV. Clamps to the outside of wellhead at the
base and cuts externally.

Uses: Suitable for wells within all water
depths. Cut at or below mudline.

Subsea support
vessel (IMR or
AHV)

Contingency option if
preferred option is
unsuccessful.

Mechanical
internal cutting

Method: Method uses mechanical cutting
knives that are inserted into the inner well
casing and rotated

Uses: Suitable for wells with up to two casing
strings, where an internal cut can be
achieved, and within all water depths.

MODU or subsea
support vessel (IMR
or AHV)

Contingency option only

Table 3-10: Well infrastructure removal and recovery timing

Removal by a
MODU during
plugging activities.

Recovery by a MODU
immediately following
plugging activities.

Recovery by a subsea
support vessel (IMR or
AHV) immediately
following plugging
activities

Recovery by a subsea
support vessel (IMR or

Infrastructure Removal Recovery Preference
Xmas trees Removal by a Recovery to the MODU | Method and timing for removal and recovery of
MODU or subsea | immediately following well infrastructure will be dependent on
support vessel plugging activities. technical considerations, vessel availability,
(IMR or AHV opportunities for efficiencies with other
following plugging | Recovery by asubsea | yocommissioning campaigns, suitable weather
activities. support vessel (IMR or | yindows and health, safety and environmental
AHV) .|mmed|at.ely considerations. Utilising a subsea support
following plugging vessel or MODU for cutting and recovery of
activities well infrastructure will achieve the same
Recovery by a subsea | outcome of removal.
support vessel (IMR or | Although infrastructure may be left in-situ for
AHV) before the end of | up to 2.5 years following plugging, this is
20241 considered to be acceptable given:
Wellheads ¢ it will not affect success of future

removal (e.g. cathodic protections
systems will be in place, if required)

e recent survey of well infrastructure in
May 2020, detected no corrosion

e there are no new or increased
impacts / risks to the environment
from infrastructure remaining in-situ
for this period (Section 6).

This flexibility in the method and timing for
removal and recovery of infrastructure
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Infrastructure Removal Recovery Preference
AHV) before the end of | provides cost efficiencies as well as reduced
2024 impacts and risks to the environment (e.g.

reduced time and emissions/discharges across
Removal and recovery by a subsea support projects).

vessel (IMR or AHV) immediately or up to
two years following plugging activities®

1 Xmas trees placed on the seabed may require a mud mat due to the seabed stability. Engineering work to confirm the
requirement is yet to be completed, but Xmas trees will be wet parked in a manner to facilitate recovery. Mud mat(s) will
be recovered when the Xmas trees are recovered (Table 3-3).

3.13.2 DTM Anchors

The DTM anchors are 9 m wide and 8.5 m long and are at most buried to 5 m - 5.5 m below the
mudline at the tip. The padeye with a short length of anchor chain is likely to be between just below
mudline and 2 m below mudline. Removal of the DTM anchors, under the OPGGS Act Section
572(3), was evaluated and compared against leaving them buried in the seabed, below the mudline.
An evaluation of all residual environmental impacts and risks from the two options, following
application of control measures to manage and minimise the impacts and risks, is provide in Table
3-11.

Table 3-11: Evaluation of the feasibility and environmental impacts and risk of DTM anchor
decommissioning options

Removal Leave burried

Description of options

Method Use a subsea support vessel to deploy a sub- Leave the anchors buried in the seabed.
bottom profiler over the area where the anchors
are located to confirm their location. Once
located, use an ROV to water jet sediment away
from the anchor location in an attempt to find the
short length anchor mooring chain left attached
to the anchor. In addition it may be necessary to
dredge to approximately 5-5.5 m deep where the
anchors are estimated to be located. Connect
the support vessel wire to the chain and pull to
dislodge the anchor from the seabed. Retrieve to
surface. Repeat for each of the six anchors.

Feasability

Technical risk Assuming the anchors can be located (noting Technically feasible.
that sub-bottom profilers have a detection limit of
10 m below the seabed) then technically it is
feasible

Recovery requires the bollard pull of a vessel
large enough to overcome the friction of the
anchor burial. To facilitate retrieval, additional
dredging of sediment may be required to
uncover the anchor prior to pulling.

Environmental impacts and risks

Physical Disturbance to seabed from suction dredging or | Reminants of the anchors may remain within a

presence: water jetting sediment away from the anchors localised area below the seabed where the

seabed would be designed and controlled in such as anchors are buried. Six DTM anchors made of

disturbance way as to limit seabed disturbance to that steel comprises predominantly of iron (~98%).
required to uncover and dislodge each anchor. As they corrode they will turn into iron oxide
Elimination of seabed disturbance is not (Fe(OH)2 and Fe(OH)3). Iron hydroxide is an
possible, as the anchors are confirmed as inert form of iron, and has a very low toxicity.
buried. Seabed disturbance for retrieving six There are currently no trigger values for iron or
anchors is estimated to result in the dredging / its forms of hydroxide in the marine
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water jetting of 780 m? of sediment
(approximately 130 m2 per anchor). This is
expected to result in a slight, short term effect to
soft sediment habitats, an E consequence.

Removal of the DTM anchors would eliminate
reminants from the anchors occurring below the
seabed (from the anchors rusting over time).

environment and as such is considered no
threat to the receiving marine environment
(ANZG, 2018). Due to the low toxicity to biota
and the slow release rate, impacts to sediment
quality are expected to be localised, with no
lasting effect, an F consequence.

Leaving the DTM anchors buried would
eliminate seabed disturbance associated with
removal.

Physical
presence:
interaction with
other marine
users

Routine acoustic

This activity would most likely be done with the
same vessel contracted to undertake MODU
anchor removal activities. Additional duration in
field is estimated to be 12-18 days (two to three
days per anchor, depending on duration to
locate the anchor and dredge to find the chain).

No significant differences in these
environmental impacts and risks as a vessel is
still required to undertake the remaining
Petroleum Activities program.

As such, no significant differences have been
identified for these environmental impacts and
risks.

emissions

Routine and
non-routine
discharges

Routine and
non-routine

atmospheric
emissions

Routine light
emissions

Unplanned
hydrocarbon
release: vessel
collision

Unplanned
physical
disturbance to
seabed
(dropped object)

Leaving the six DTM anchors buried below the seabed is a better environmental outcome when
compared to removal, due to the seabed disturbance required to unbury the anchors to enable
retrieval. Even with controls in place to reduce disturbance, such as minimising dredging to that
required to uncover the anchors, an estimated 780 m? of seabed would need to be disturbed. The
amount of dredging required to enable full recovery will result in a worse environmental impact when
compared to leaving them buried. Leaving the anchors in situ does not result in physical seabed
disturbance associated with removal and there is no threat to the receiving marine environment from
their degradation overtime.

No long term monitoring and management of the anchors is proposed, as the anchors have been
confirmed as completely buried during the previous decommissioning removal activities, and there
is no lasting effect to the marine environment from degradation and no impact ot other marine users.

All other environmental impacts and risks have no significant differences between the two options
as a vessel is still required to undertake the remaining Petroleum Activities program. Therefore
impacts and risks associated with vessel activities will still occur, and are not able to be eliminated
by leaving the anchors buried.

Consistent with Section 572(7) and Section 270(3)(c)(ii), Woodside proposes to leave the DTM
anchors in situ based on the outcomes from the environmental impacts and risks assessment, as it
provides a better environmental outcome when compared to removal of the DTM anchors.
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The environmental impacts and risks of leaving the anchors buried are evaluated in more detail
Section 6 and demonstrates impacts and risks associated with the leaving the DTM anchors in situ
is ALARP and acceptable.

3.13.3 Seabed Survey

Make good any damage to the seabed or subsail, is a requirement under Section 270(3)(f) of the
OPGGS Act. Seabed surveys undertaken following the completion of the previous decommissioning
activities for the Balnaves field in 2016 indicate that there are shallow depressions of approximately
~0.4 m in depth below the surrounding seabed as a result of MODU anchoring and indentations from
removed infrastructure. Damage to the seabed from the proposed permanent plugging activities are
assessed in Section 6. This seabed disturbance is predicted to gradually infill over time, acting as
depositional areas for suspended material in the area. As such no seabed remediation is planned
for the Petroleum Activities Program.

An ROV seabed clearance survey will be conducted following final infrastructure removal activities
to confirm all infrastructure on the seabed has been removed. Infrastructure embedded subsurface,
below the seabed will not be removed. This consists of the six mooring anchors as identified in
Section 3.6.

3.13.4 Sediment Sampling

Sediment sampling is planned to be undertaken as part of the Petroleum Activities Program.
Sediment sampling will be undertaken from a Subsea Support Vessel using either an ROV or drop
corer to collect a sample of the seabed sediments.

3.14 Unplanned Contingency Activities

3.14.1 Emergency Disconnect Sequence

An Emergency Disconnect Sequence (EDS) may be implemented if the intervention vessel/MODU
is required to rapidly disengage from the well. The EDS closes the BOP (i.e. shutting in the well) and
disconnects the riser to break the conduit between the BOP and MODU. Common examples of when
this system may be initiated include when the MODU moves outside of its operating circle (e.g. failure
of one or more of the moorings) or moves to avoid a vessel collision (e.g. third-party vessel on
collision course with the MODU). The EDS aims to leave the well in a secure condition but will result
in the loss of the fluids in the riser after disconnection.

3.14.2 Temporary Well Suspension

During permanent plugging activities, a well may need to be temporarily suspended (e.g. in the case
of adverse weather or unexpected well outcomes requiring additional time to plan the next
operation). Suspension involves establishing suitable barriers, removing the riser and disconnecting
the MODU from the well. The BOP may be left in place to act as a barrier or removed if sufficient
barriers are present in the well itself. On return to a well after suspension, the MODU reconnects to
the well via the riser and well plugging activities resume.

3.15 Project Fluids

3.15.1 Assessment of Project Fluids

All chemicals that may be operationally released or discharged to the marine environment by the
Petroleum Activities Program are evaluated, using a defined framework and set of tools, to ensure
the potential impacts are acceptable, ALARP and meet Woodside’s expectation for environmental
performance. This excludes legacy chemicals, including residual NWBM currently present in the
wellbore, which have been assessed for discharge in Section 6.6.5.
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All approved plugging and drilling chemicals are included on the Woodside Drilling and Completions
Chemical Assessment Register which is reviewed as per the Chemical Selection and Assessment
Environment Guideline.

The chemical assessment process follows the principles outlined in the Offshore Chemical
Notification Scheme (OCNS), which manages chemical use and discharge in the United Kingdom
and the Netherlands. It applies the requirements of the Convention for the Protection of the Marine
Environment of the North-East Atlantic (Oslo and Paris Commission for the Convention for the
Protection of the Marine Environment of the North-East Atlantic [OSPAR] Convention). The OSPAR
Convention is widely accepted as best practice for managing chemicals.

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

¢ 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). Used for
inorganic substances, hydraulic fluids and pipeline chemicals only.

Gold Silver White Blue
E D C B A

Figure 3-3: OCNS ranking scheme
Chemicals fall into the following assessment types:

e No further assessment: Chemicals with an HQ band of Gold or Silver, or an OCNS ranking of E
or D with no substitution or product warnings, do not require further assessment. Such chemicals
do not represent a significant impact on the environment under standard use scenarios and are
therefore considered ALARP and acceptable.

e Further assessment/ALARP justification required: The types of chemicals that need to be
assessed further to understand the environmental impacts of discharge into the marine
environment are:

e chemicals with no OCNS ranking
e chemicals with an HQ band of white, blue, orange, purple or an OCNS ranking of A, B or C

e chemicals with an OCNS product or substitution warning.

3.15.1.1 Further Assessment/ALARP Justification

This includes assessing the ecotoxicity, biodegradation and bioaccumulation of the chemicals in the
marine environment in accordance with the United Kingdom Centre for Environment, Fisheries and
Aquaculture Science (CEFAS) hazard assessment and the Department of Mines and Petroleum
(DMP) (now Department of Mines, Industry Regulation and Safety) Chemical Assessment Guide:
Environmental Risk Assessment of Chemicals used in WA Petroleum Activities Guideline.
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3.15.1.2 Ecotoxicity

Chemical ecotoxicity is assessed using the criteria used by CEFAS to group chemicals based on
ecotoxicity results (Table 3-12). If a chemical has an aquatic or sediment toxicity within the criteria
for the OCNS grouping of D or E, this is considered acceptable in terms of ecotoxicity.

Table 3-12: CEFAS OCNS grouping based on ecotoxicity results

Initial grouping A B C D E
Results for aquatic-toxicity data (ppm) <1 >1-10 >10-100 >100-1,000 >1,000
Result for sediment toxicity data (ppm) <10 >10-100 >100-1,000 >1,000-10,000 >10,000

Note: Aquatic toxicity refers to the Skeletonema constatum EC50, Acartia tonsa LC50 and Scophthalmus maximus (juvenile turbot)
LC50 toxicity tests; sediment toxicity refers to Corophium volutator LC50 test.

Biodegradation

The biodegradation of chemicals is assessed using the CEFAS biodegradation criteria, which align
with the categorisation outlined in the DMP Chemical Assessment Guide: Environmental Risk
Assessment of Chemicals used in WA Petroleum Activities Guideline.

CEFAS categorises biodegradation into the following groups:

¢ Readily biodegradable: results of more than 60% biodegradation in 28 days to an OSPAR
harmonised offshore chemical notification format (HOCNF) accepted ready biodegradation
protocol.

¢ Inherently biodegradable: results more than 20% and less than 60% to an OSPAR HOCNF
accepted ready biodegradation protocol or result of more than 20% by OSPAR accepted inherent
biodegradation study.

¢ Not biodegradable: results from OSPAR HOCNF accepted biodegradation protocol or inherent
biodegradation protocol are less than 20%, or half life values derived from aquatic simulation test
indicate persistence.

e Chemicals with more than 60% biodegradation in 28 days to an OSPAR HOCNF accepted ready
biodegradation protocol are considered acceptable in terms of biodegradation.
Bioaccumulation

The bioaccumulation of chemicals is assessed using the CEFAS bioaccumulation criteria, which
align with the categorisation outlined in the DMP Chemical Assessment Guide: Environmental Risk
Assessment of Chemicals used in WA Petroleum Activities Guideline.

The following guidance is used by CEFAS:

e Non-bioaccumulative: LogPow <3, or BCF <100 and molecular weight is 2700.

e Bioaccumulative: LogPow =3 or BC >100 and molecular weight is <700.

¢ Chemicals that meet the non-bioaccumulative criteria are considered acceptable.

If a product has no specific ecotoxicity, biodegradation or bioaccumulation data available, options to
be considered are as follows:

¢ Environmental data for analogous products can be referred to where chemical ingredients and
composition are largely identical.

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

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 will be investigated, with
preference for options with an HQ band of Gold or Silver, or 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) will be considered for the specific context and implemented
where relevant to ensure the risk is ALARP and acceptable.

Decision

Once the further assessment/ALARP justification has been completed, concurrence is required from
the relevant environment adviser that the environmental risk as a result of chemical use is ALARP
and acceptable.

3.15.2 Drilling Fluid System

The base case of the proposed Petroleum Activities Program includes using WBM, well kill brine,
drilling fluids and wet cement and will produce tubing, tubing annulus and casing annulus fluids
(containing residual brine, WBM or NWBM, residual hydrocarbons and residual produced formation
water). These fluids will be returned during well kill activities, well bore clean out, installation of
permanent abandonment barriers, circulation of the casing-annulus and washing out of the mud pit.
All chemicals selected for use will be assessed under Woodside's internal guidelines to ensure
potential impacts are acceptable, ALARP and meet Woodside’s expectation for environmental
performance.

3.15.2.1 Water-based Mud System

The WBM will either be mixed on the MODU or received pre-mixed, then stored and maintained in
a series of pits aboard the MODU. WBM drilling fluids that cannot be reused (e.g. due to bacterial
deterioration or do not meet required drilling fluid properties) or are mixed in excess of required
volumes, may be operationally discharged to the ocean under the MODU’s Permit to Work (PTW)
system. Opportunities to reuse the WBM drilling fluids at the end of the Petroleum Activities Program
are reviewed across current Woodside drilling activities.

Potential additional activities that may be required as part of the Petroleum Activities Program include
milling, which will produce metal swarf, drilled cement and formation rock (Section 3.12.2). While
these additional activities are planned to use WBM, they may require using NWBM.

All of the downhole plugging for permanent abandonment activities are conducted through the
marine riser. This is a closed system, meaning there are no planned discharges directly to sea during
these activities. Planned discharges of the above fluids are only planned to occur after they have
been received on the MODU and treated where required.

3.16 New Technologies

Permanent abandonment plug(s) are typically cement pumped into the well bore at specified
interval(s) determined through the well barrier design process. There may also be new material
technologies that fulfil permanent well plugging for abandonment requirements that may be
considered instead of or in combination with cement. These will be assessed using the management
of change assessment described in Section 7.6 and, if required, the chemical selection and
assessment process outlined in Section 3.15.

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: BLOOO0OAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 63 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

4. DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 Overview

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

The EMBA is the largest spatial extent where unplanned events could have an environmental
consequence on the surrounding environment. For this EP, the EMBA is the potential spatial extent
of surface and in-water hydrocarbons at concentrations above ecological impact thresholds, in the
event of the worst-case credible spill. The ecological impact thresholds used to delineate the EMBA
are defined in Table 4-1 and Section 6.7.1. The worst-case credible spill scenario for this EP is loss
of well integrity.

Woodside recognises that hydrocarbons may be visible beyond the EMBA at lower concentrations
than the ecological impact thresholds defined in Table 4-1 and Section 6.7.1. These visible
hydrocarbons are not expected to cause ecological impacts. In respect of this, an additional socio-
cultural EMBA is defined, as the potential spatial extent within which social-cultural impacts may
occur from changes to the visual amenity of the marine environment. Receptors relevant to the socio-
cultural EMBA include Commonwealth and 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. Shoreline accumulation of
hydrocarbons may be visible at several locations along the WA coast from the North West Cape to
Lacepede Islands, but below concentrations at which ecological impacts are expected to occur. The
EMBA and socio-economic EMBA are shown in Figure 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.

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

Hydrocarbon EMBA? Socio-cultural Planning Area for Scientific
Type EMBA? Monitoring
Surface 10 g/m? 1 g/m?
This represents the minimum | This represents a wider area where a visible sheen may be
oil thickness (0.01 mm) at present on the surface and, therefore, the concentration at which

which ecological impacts (e.g. | socio-cultural impacts to the visual amenity of the marine
to birds and marine mammals) | environment may occur. However, it is below concentrations at
are expected to occur. which ecological impacts are expected to occur.

This low exposure value also establishes the planning area for
scientific monitoring (NOPSEMA guidance note: A652993, April

2019).
Dissolved 50 ppb 10 ppb
This represents potential toxic effects, particularly This low exposure value establishes
sublethal effects to highly sensitive species (NOPSEMA the planning area for scientific
guidance note: A652993, April 2019). As dissolved monitoring (based on potential for
hydrocarbons are within the water column and not exceedance of water quality triggers)
visible, impacts to socio-cultural receptors are associated | (NOPSEMA guidance note: A652993,
with ecological impacts. Therefore, dissolved April 2019). This area is described
hydrocarbons at this threshold also represent the level at | further in Appendix D: Figure 5-1.
which socio-cultural impacts may occur. In the event of a spill, DNP will be
Entrained 100 ppb notified of AMPs which may be
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Hydrocarbon EMBA? Socio-cultural Planning Area for Scientific
Type EMBA? Monitoring
This represents potential toxic effects, particularly contacted by hydrocarbons at this

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

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

! Further details including the source of the thresholds used to define the EMBA in this table are provided in Section 6.7.1
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Figure 4-1: Environment that may be affected by the Petroleum Activities Program
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4.2 Regional Context

The Operational Area is located in Commonwealth waters within the North-west Marine Region
(NWMR), as defined under the Integrated Marine and Coastal Regionalisation of Australia (IMCRA
v4.0) (Commonwealth of Australia, 2006), in water depths of about 110 m to 160 m. Within the
NWMR, the Operational Area lies within the NWS Province (Figure 4-2). Woodside's Existing
Environment (Appendix H: Section 2.1) summarised the characteristics for the relevant marine bio-
regions.
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Figure 4-2: Location of the Operational Areas and relevant marine bio-regions

4.3 Matters of National Environmental Significance (EPBC Act)

Table 4-2 and Table 4-3 summarise the Matters of National Environmental Significance (MNES)
overlapping the Operational Area and EMBA, respectively, according to Protected Matters Search
Tool (PMST) results (Appendix C). It should be noted that the EPBC Act PMST is a general
database that conservatively identifies areas in which protected species, or their habitat, have the
potential to occur.

Additional information on these MNES are provided in subsequent sections of this chapter and
described in detail in Appendix H.
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Table 4-2: Summary of MNES identified by the EPBC Act Protected Matters Search Tool (PMST) as
potentially occurring within the Operational Area

MNES

Number

Description

World Heritage Properties

None

The closest World Heritage Property is the Ningaloo Coast
World Heritage Property, located 183 km south-west of the
Operational Area.

National Heritage Places

None

The closest National Heritage Place is the Barrow Island and
the Montebello-Barrow Islands Marine Conservation Reserves,
located 35 km south-east of the Operational Area.

Wetlands of International Importance
(Ramsar)

None

The closest Ramsar Wetland is Eighty Mile Beach, located
615 km ENE of the Operational Area.

Commonwealth Marine Area

Generally, the Commonwealth Marine Area stretches from
three nautical miles to two hundred nautical miles from the
coast.

Listed Threatened Ecological
Communities

None

No Threatened Ecological Communities (TECs) as listed under
the EPBC Act are known to occur within the marine waters of
the NWMR (Appendix H: Section 10.6).

Listed Threatened Species

19

Threatened species that were identified by the PMST as
potentially occurring within the Operational Area are identified
in Section 4.5.2.1 to Section 4.5.2.4 and described in
Appendix H: Section 5 — Section 8.

Listed Migratory Species

34

Migratory species that were identified by the PMST as
potentially occurring within the Operational Area are identified
in Section 4.5.2.1 to Section 4.5.2.4 and described in
Appendix H: Section 5 — Section 8.

Table 4-3: Summary of MNES identified by the EPBC Act Protected Matters Search Tool (PMST) as
potentially occurring within the EMBA

MNES Number Description

World Heritage Properties 1 The Ningaloo Coast World Heritage Property is located within
the EMBA.

National Heritage Places 1 The Ningaloo Coast National Heritage Place is located within
the EMBA.

Wetlands of International Importance None There are no Ramsar Wetlands located within the EMBA.

(Ramsar)

Commonwealth Marine Area 1 The EMBA overlaps the NWMR.

Listed Threatened Ecological None No Threatened Ecological Communities (TECs) as listed

Communities under the EPBC Act are known to occur within the marine
waters of the NWMR (Appendix H: Section 10.6).

Listed Threatened Species 29 Threatened species that were identified by the PMST as
potentially occurring within the EMBA are identified in
Section 4.5.2.1 to Section 4.5.2.4 and described in
Appendix H: Section 5 — Section 8.

Listed Migratory Species 53 Migratory species that were identified by the PMST as

potentially occurring within the EMBA are identified in
Section 4.5.2.1 to Section 4.5.2.4 and described in
Appendix H: Section 5 — Section 8.

4.4 Physical Environment

The Operational Area is located on the upper continental slope in waters approximately 110 to 160 m
deep (Figure 4-3). The seabed exhibits a gradual slope in a north-west direction at a gradient of
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approximately -1% on average. Benthic surveys conducted in the area report the seabed consists of
fine silt and mud sediments (RPS, 2011).

Appendix H: Section 2.3.3 provides a summary of the physical characteristics of the environment
within the Operational Area. The Operational Area is influenced by ocean currents as described in
Appendix H: Section 2.3, which also provides a summary of the physical characteristics of the
environment within the wider EMBA.
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Figure 4-3: Bathymetry of the Operational Area and surrounding waters

4.5 Biological Environment

4.5.1 Habitats and Biological Communities

Benthic communities associated with the soft sediment seabed habitat within the Operational Area
include fauna living within the sediments (infauna) and those living on or above the seabed (sessile
and mobile epifauna). These fauna are predominantly mobile burrowing species including molluscs,
crustaceans (crabs, shrimps and smaller related species), polychaetes, sipunculid and platyhelminth
worms, asteroids (sea stars), echinoids (sea urchins) and other small animals.

A benthic survey conducted within the Operational Area during earlier phases the Balnaves
Development recorded sparse (less than 5% cover) epibenthic fauna comprising occasional
anemones, urchins, sea whips, sea pens, feather stars and glass sponges (RPS, 2011). Video
surveys of the benthic habitats found similar sparse epibenthic communities to those reported in the
sampling for the Balnaves Development in proximity to the Operational Area. Infauna were diverse
and dominated by polychaete worms and crustaceans (RPS, 2011). Similarly, at the Pluto Platform
(about 14 km from the Operational Area), sampling revealed a sparsely abundant, variable and
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diverse infauna community dominated by polychaetes, nemerteans, sipunculids and crustaceans
(SKM, 2006).

These results support the findings of other NWS sampling programs, which indicate a widespread
and well represented infauna assemblage along the continental shelf and upper slopes (Rainer,
1991; Le Provost et al., 2000; Woodside, 2004; Brewer et al., 2007). Additionally, it is expected that
these infauna communities will be widely represented within the EMBA.

Key habitats and ecological communities within the EMBA are identified in Table 4-4 and described
in Appendix H: Section 4.5.

Table 4-4: Habitats and Communities within the EMBA

Habitat/community Key locations within the EMBA

Marine primary producers

Coral e Montebello, Lowendal and Barrow Island Groups (40 km south-east of
the Operational Area)

e  Muiron Islands Marine Management Area (183 km south-west of the
Operational Area)

¢ Ningaloo Reef (209 km south-west of the Operational Area)
e Rankin Bank (151 km north-east of the Operational Area)

Refer to Appendix H: Section 4 for a description of coral communities in the
NWMR.

Seagrass beds and macroalgae e Montebello, Lowendal and Barrow Island Groups (40 km south-west of
the Operational Area)

e Seagrass beds and macroalgal habitats within the EMBA include those
within Ningaloo Reef (183 km south-east of the Operational Area)

Mangroves Shoreline accumulation of hydrocarbons is not expected above ecological
thresholds and therefore no mangrove systems occur within the EMBA.

Sandy beaches Shoreline accumulation of hydrocarbons is not expected above ecological
thresholds and therefore no sandy beaches occur within the EMBA.

Salt marshes Shoreline accumulation of hydrocarbons is not expected above ecological
thresholds and therefore no salt marshes occur within the EMBA.

Other communities and habitats

Plankton Plankton within the Operational Area 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 Appendix H: Section 4.3 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
fish assemblages include Ningaloo Reef (Stevens et al., 2009), Barrow Island
and the Montebello Islands (de Lestang and Jankowski, 2015).

Refer to Appendix H: Section 5.5 for a description of pelagic and demersal
fish populations in the NWMR.

Epifauna and infauna The EMBA contains deep and shallow water habitats dominated by soft
sediments and sparse benthic biota. The benthic communities inhabiting the
predominantly soft, fine sediments of the deepwater benthic habitats are
characterised by infauna such as polychaetes and sparsely distributed
sessile and mobile epifauna.

Refer to Appendix H: Section 5.5 for a description of epifauna and infauna
in the NWMR.
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4.5.2 Protected Species

A total of 55 EPBC Act listed species considered to be MNES were identified as potentially occurring
within the EMBA, of which a subset of 36 species were identified as potentially occurring within the
Operational Area. The full list of marine species identified from the PMST reports is provided in
Appendix C, including several MNES that are not considered to be credibly impacted (e.g. terrestrial
species within the EMBA). Criteria for determining species to be considered for impact assessment
is outlined in Appendix H: Section 3.2. Two dependent species have also been identified with a
potential to occur within the Operational Area and EMBA. These species, the southern bluefin tuna
and scalloped hammerhead, are listed on the Species Profile and Threats Database (DAWE, 2021).

Table 4-5to Table 4-13 list the species identified as potentially occurring within the Operational Area
and EMBA that have the potential to be impacted by the Petroleum Activities program, as well as
overlapping Biologically Important Areas (BIAs) or Habitat Critical to their Survival (Habitat Critical).
A description of each species is included in Appendix H: Section 5 — Sectin 8. Figure 4-4 to
Figure 4-8 show the spatial overlap with relevant BIAs and Habitat Critical areas and the Operational
Area and EMBA.
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4.5.2.1 Fish, Sharks and Rays

Table 4-5: Threatened and Migratory fish, shark and ray species predicted to occur within the Operational Area and EMBA

Species name

Common nhame

Threatened status

Migratory status

Potential for interaction

Operational Area

EMBA

habitat likely to occur
within area

Carcharias taurus (west Grey Nurse Shark Vulnerable Migratory Species or species Species or species

coast population) habitat may occur habitat known to
within area occur within area

Carcharodon carcharias White Shark Vulnerable Migratory Species or species Species or species
habitat may occur habitat known to
within area occur within area

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

Pristis zijsron Green Sawfish Vulnerable Migratory Species or species Species or species
habitat known to habitat known to
occur within area occur within area

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

Anoxypristis cuspidata Narrow Sawfish N/A Migratory Species or species Species or species
habitat may occur habitat known to
within area occur 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

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 N/A Migratory Species or species Species or species

habitat likely to occur
within area
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Species name

Common name

Threatened status

Migratory status

Potential for interaction

Operational Area

EMBA

habitat likely to occur
within area

Manta alfredi Reef Manta Ray N/A Migratory Species or species Species or species
habitat likely to occur | habitat known to
within area occur within area

Manta birostris Giant Manta Ray N/A Migratory Species or species Species or species

habitat known to
occur within area

Table 4-6: Fish, shark and ray BIAs within the Operational Area and EMBA

Species

BIA type

Approximate Distance of BIA from
Operational Area (km)

Whale shark

Foraging (northward from Ningaloo along 200 m isobath)

Overlaps

Foraging (high density prey) (Ningaloo Marine Park)

223 km south-west
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Figure 4-4: Whale shark BIAs and satellite tracks of whale sharks tagged between 2005 and 2008 (Meekan and Radford, 2010)
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4.5.2.2 Marine Reptiles

Table 4-7: Threatened and Migratory marine reptile species predicted to occur within the Operational Area and EMBA

Species name

Common nhame

Threatened status

Migratory status

Potential for interaction

Operational Area

EMBA

Caretta caretta Loggerhead Turtle Endangered Migratory Species or species Foraging, feeding or
habitat known to related behaviour
occur within area known to occur within

area

Chelonia mydas Green Turtle Vulnerable Migratory Species or species Breeding known to
habitat known to occur within area
occur within area

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

Eretmochelys imbricata Hawksbill Turtle Vulnerable Migratory Species or species Breeding known to
habitat known to occur within area
occur within area

Natator depressus Flatback Turtle Vulnerable Migratory Congregation or Breeding known to
aggregation known to | ©ccur within area
occur within area

Aipysurus apraefrontalis Short-nosed Sea snake Critically Endangered N/A N/A Species or species

habitat known to
occur within area

Table 4-8: Marine turtle BIAs within the Operational Area and EMBA

Species BIA type Approximate Distance of BIA from
Operational Area (km)
Flatback turtle Internesting (Barrow Island, Montebello Islands) Overlaps
Internesting (Dampier Archipelago) 69 km east
Internesting (Thevenard Island, Pilbara southern coastline) 52 km south

Nesting (Barrow Island, Montebello Islands)

50 km south-east
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Species

BIA type

Approximate Distance of BIA from
Operational Area (km)

Mating (Montebello Islands)

50 km south-east

Foraging (Montebello Islands)

50 km south-east

Green turtle

Internesting (Barrow Island, Montebello Islands)

18 km south-east

Nesting (Barrow Island, Montebello Islands)

50 km south-east

Mating (Montebello Islands)

50 km south-east

Foraging (Montebello Islands)

50 km south-east

Internesting (North West Cape, Muiron Islands, Montebello Islands)

165 km south-west

Hawksbill turtle

Internesting (Barrow Island, Montebello Islands)

23 km south-east

Nesting (Barrow Island, Montebello Islands)

50 km south-east

Mating (Montebello Islands)

50 km south-east

Foraging (Montebello Islands)

50 km south-east

Internesting (North West Cape)

190 km south-west

Loggerhead turtle

Internesting (Thevenard Island, Montebello Islands)

23 km south-east

Nesting (Thevenard Island, Barrow Island, Montebello Islands)

50 km south-east

Mating (Montebello Islands)

50 km south-east

Foraging (Montebello Islands)

50 km south-east

Internesting (North West Cape)

190 km south-west
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Table 4-9: Internesting Habitat Critical to the Survival of Marine Turtle Species predicted to occur within the Operational Area and EMBA

Species Genetic Stock Nesting Locations Approximate Inter- Nesting | Hatching
Distance of nesting period period
Area from buffer
Operational
Area
Flatback turtle Pilbara Montebello Islands, Mundabullangana Beach, Barrow Overlaps 60 km Oct—Mar Oct—Mar
Island, Cemetery Beach, Dampier Archipelago (including (peak:
Delambre Island and Huay Island), coastal islands from Feb-Mar)
Cape Preston to Locker Island
Green turtle North West Shelf Barrow Island, Montebello Islands (all with sandy 23 km south 20 km Nov—-Mar Jan—May
beaches), Serrurier Island, Thevenard Island, Northwest (peak:
Cape, Ningaloo coast Feb—Mar)
Hawkshill turtle Western Australia Montebello Islands (including Ah Chong Island, South 23 km south 20 km All year All year
East Island and Trimouille Island), Lowendal Islands (peak: (peak:
(including Varanus Island, Beacon Island and Bridled Oct—Feb) Dec—Feb)
Island), Sholl Island
Loggerhead turtle Western Australia Muiron Islands, Gnaraloo Bay, Ningaloo coast 167 km south- 20 km Nov-May | Jan—May
west (peak:
Jan)

Leatherback turtle No overlap — nesting located in Northern Territory and North Queensland

Olive ridley turtle No overlap — nesting located in Northern Australia and North Queensland
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Figure 4-6: Habitat Critical to the Survival of Marine Turtles
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45.2.3 Marine Mammals

Table 4-10: Threatened and Migratory marine mammal species predicted to occur within the Operational Area and EMBA

Species name Common name Threatened status Migratory status Potential for interaction
Operational Area EMBA
Balaenoptera musculus Blue Whale Endangered Migratory Species or species Migration route
habitat likely to occur | known to occur within
within area area
Megaptera novaeangliae Humpback Whale Vulnerable Migratory Species or species Breeding known to
habitat known to occur within area
occur within area
Balaenoptera borealis Sei Whale Vulnerable Migratory Species or species Foraging, feeding or
habitat likely to occur | related behaviour
within area likely to occur within
area
Balaenoptera physalus Fin Whale Vulnerable Migratory Species or species Foraging, feeding or
habitat likely to occur | related behaviour
within area likely to occur within
area
Balaenoptera edeni Bryde’s Whale N/A Migratory Species or species Species or species
habitat likely to occur | habitat likely to occur
within area within area
Orcinus orca Killer Whale N/A Migratory Species or species Species or species
habitat may occur habitat may occur
within area within area
Physeter macrocephalus Sperm Whale N/A Migratory Species or species Species or species
habitat may occur habitat may occur
within area within area
Tursiops aduncus Spotted Bottlenose Dolphin N/A Migratory Species or species Species or species
(Arafura/Timor Sea habitat may occur habitat known to
populations) within area occur within area
Eubalaena australis Southern Right Whale Endangered Migratory N/A Species or species
habitat likely to occur
within area
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Species name Common name Threatened status Migratory status Potential for interaction
Operational Area EMBA
Balaenoptera bonaerensis Antarctic Minke Whale N/A Migratory N/A Species or species
habitat likely to occur
Dugong dugon Dugong N/A Migratory N/A Breeding known to
occur within area
Sousa chinensis Indo-Pacific Humpback N/A Migratory N/A Species or species
Dolphin habitat known to
occur within area

Table 4-11: Marine mammal BIAs within the Operational Area and EMBA

Species BIA type Approximate Distance of BIA from
Operational Area (km)
Humpback whale Migration (north and south - extends from the coast to out to approximately 100km off 21 km south
shore in the Kimberley region extending south to North West Cape. From north-west
Cape to south of Shark Bay the migration corridor is reduced to approximately 50 km.)
Pygmy blue whale Migration (Augusta to Derby, tend to pass along the shelf edge at depths of 500 m to 3 km north
1,000 m; appear close to coast in the Exmouth-Montebello Islands area on southern
migration)

Foraging (Ningaloo Reef)

228 km south-west

Dugong Foraging, breeding, nursing and calving (Ningaloo and Exmouth Gulf)

205 km south-west
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Figure 4-7: Pygmy blue whale BIAs and satellite tracks of tagged whales (Double et al., 2012, 2014)
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Figure 4-8: Humpback whale BIAs and satellite tracks of whales tagged between 2010 and 2012 (Double et al., 2012, 2010)
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4.5.2.4 Seabirds and Migratory Shorebirds

Table 4-12: Threatened and Migratory seabird and migratory shorebird species predicted to occur within the Operational Area and EMBA

Species name

Common nhame

Threatened status

Migratory status

Potential for interaction

Operational Area

EMBA

Godwit

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

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

Macronectes giganteus Southern Giant-Petrel Critically Endangered Migratory Species or species Species or species
habitat may occur habitat may occur
within area within area

Numenius Eastern Curlew Critically Endangered Migratory Species or species Species or species

madagascariensis habitat may occur habitat known to
within area occur within area

Sternula nereis Australian Fairy Tern Vulnerable N/A Species or species Breeding known to
habitat may occur 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

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

Fregata ariel Lesser Frigatebird N/A Migratory Species or species Species or species
habitat may occur habitat likely to occur
within area within area

Limosa lapponica menzbieri | Northern Siberian Bar-tailed | Critically Endangered N/A 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

Operational Area EMBA

Pterodroma mollis Soft-plumaged Petrel Vulnerable N/A N/A Species or species
habitat may occur
within area

Ardenna carneipes Flesh-footed Shearwater, N/A Migratory N/A Species or species
habitat likely to occur
within area

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

Fregata minor Great Frigatebird N/A Migratory N/A Species or species
habitat may occur
within area

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

Sterna dougallii Roseate Tern N/A Migratory N/A Breeding likely to
occur within area

Thalasseus bergii Crested Tern N/A Migratory N/A Breeding known to
occur

Table 4-13: Seabird and shorebird BIAs within the Operational Area and EMBA

Species BIA type Approximate Distance of BIA from
Operational Area (km)

Fairy tern Breeding and foraging (North West Cape) 230 km south-west
Breeding and foraging (Thevenard Island) 133 km south
Breeding and foraging (Montebello Islands) 40 km south-east
Breeding and foraging (Barrow Island) 66 km south

Roseate tern Foraging (Lowendal Islands) 41 km south-east
Foraging (Pilbara north islands) 90 km south
Breeding (Pilbara north islands) 111 km south

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 84 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

Species BIA type Approximate Distance of BIA from
Operational Area (km)
Wedge-tailed shearwater Breeding (Montebello Island, Lowendal Island Barrow Island) Overlaps
Breeding (Pilbara southern and middle islands) 37 km south
Breeding (Dampier Archipelago) 41 km east
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Figure 4-9: Seabird BIAs

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439

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

Page 86 of 348




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

4.5.2.5 Seasonal Sensitivities for Protected Species

Seasonal sensitivities for protected migratory species identified as potentially occurring within
the Operational Area are identified in Table 4-14. Movement patterns of all protected species
identified in Section 4.5.2 are described in Appendix H.

Table 4-14: Key seasonal sensitivities for protected migratory species identified as occurring
within the Operational Area.

Species

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

Fish, Sharks and Rays

Manta rays —
presence/
aggregation/breeding
(Ningaloo)!

Whale shark* —
foraging/ aggregation
near Ningaloo?

Mammals

Blue whale —
northern migration
(Exmouth,
Montebello, Scott
Reef)®

Blue whale —
southern migration
(Exmouth,
Montebello, Scott
Reef)®

Humpback whale —
northern migration
(Jurien Bay to
Montebello)”

Humpback whale —
southern migration
(Jurien Bay to
Montebello)?

Marine Reptiles

Green turtle — various
nesting areas within
EMBAS3

Flatback turtle —
various nesting areas
within EMBA3

Loggerhead turtle —
various nesting areas
within EMBA3
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Species

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

Hawksbill turtles —
various nesting areas
within EMBA3

Seabirds and shorebirds

Caspian tern —
breeding (Ningaloo)®

Crested tern —
breeding (Ningaloo)®

Fairy tern — breeding
(Ningaloo)?®

Osprey — breeding
(Ningaloo)®

Roseate tern —
breeding (Ningaloo)®

Wedge-tailed
shearwater — various
breeding sites®

Species may be present in the Operational Area

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

References for species seasonal sensitivities:

Environment Australia, 2002

CALM, 2005; Environment Australia, 2002

Commonwealth of Australia, 2017; Chevron, 2015; CALM, 2005; DSEWPaC, 2012a
Commonwealth of Australia, 2017; Chevron, 2015

DSEWPaC, 2012a; McCauley and Jenner, 2010; McCauley, 2011

DSEWPaC, 2012a; McCauley and Jenner, 2010

CALM, 2005; Environment Australia, 2002; Jenner et al., 2001a; McCauley and Jenner, 2001
McCauley and Jenner, 2001

9. DSEWPaC, 2012b; Environment Australia, 2002

(*Periods of sensitivity include whale shark foraging off Ningaloo Coast and foraging northward from the Ningaloo Marine Park along the 200 m
isobath)

© N O LN R

4.5.3 Key Ecological Features (KEFs)

KEFs within the Operational Area and EMBA are identified in Table 4-15 and described in
Appendix H. Figure 4-10 shows the spatial overlap with KEFs and the Operational Area and
EMBA.

Table 4-15: KEFs within the Operational Area and EMBA.

Key Ecological Feature Distance from Operational Area to KEF (km)
Ancient Coastline at 125 m Depth Contour Overlaps
Continental Slope Demersal Fish Communities 5 km north-west
Exmouth Plateau 93 km north-west
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Key Ecological Feature Distance from Operational Area to KEF (km)
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Figure 4-10: KEFs overlapping the Operational Area and EMBA

4.5.4 Protected Places

No protected places overlap the Operational Area. Protected places within the EMBA are
identified in Table 4-16 and presented in Figure 4-11. Appendix H outlines the values and
sensitivities of protected places and other sensitive areas in the Operational Area and EMBA.

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

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

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

Australian Marine Parks (AMPSs)

NWMR

Montebello AMP

3 km east

Multiple Use Zone (IUCN VI)

Gascoyne AMP

163 km south-west

Multiple Use Zone (IUCN VI)

Ningaloo AMP

203 km south-west

Recreational Use Zone (IUCN 1V)

State Marine Parks and Nature Reserves
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Distance from Operational
Area to protected place or
sensitive area (km)

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

Marine Parks

Montebello Islands Marine Park,
Barrow Island (State Nature
Reserves, Marine Park and Marine
Management Area) (jointly managed)

36 km south-east

Sanctuary, Recreation, General
Use and Special Purpose Zones

Ningaloo Marine Park and Muiron
Islands Marine Management Area
(jointly managed)

180 km south-west

Sanctuary, Recreation, General
Use and Special Purpose Zones

Marine Management Areas

Muiron Islands

180 km south-west

Sanctuary Zone (IUCN la)
Multiple Use Zone (IUCN VI)

Fish Habitat Protection Areas

None identified

N/A

N/A

Nature Reserves

Montebello Islands Marine
Park/Barrow Island Marine
Park/Barrow Island Marine
Management Area

40 km south

Sanctuary Zone (IUCN la)

Lowendal Island

71 km south

Sanctuary Zone (IUCN la)

Pilbara Islands — South, Middle and
Northern Island Groups

149 km south

Sanctuary Zone (IUCN la)

Muiron Islands

186 km south-west

Sanctuary Zone (IUCN la)

*Conservation objectives for IUCN categories include:

la: Strict Nature Reserve

Ib: Wilderness Area

II: national Park

III: Natural Monument or Feature

IV: Habitat/Species Management Area
V: Protected Landscape

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

IUCN categories for the marine park are provided and, in brackets, the IUCN categories for specific zones within each Marine
Park as assigned under the North-west Marine Parks Network Management Plan 2018 and South-west Marine Parks Network
Management Plan 2018.
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Figure 4-11: Protected Areas overlappmg the EMBA
4.6 Socio-Economic Environment
4.6.1 Cultural Heritage

4.6.1.1 European and Indigenous Sites of Significance

There are no known sites of European cultural heritage significance within the Operational
Area. Appendix H describes cultural heritage sites within the EMBA.

Indigenous Australian people have a strong continuing connection with the area that extends
back some 50,000 years. Woodside acknowledges this unique connection between Aboriginal
peoples and the land and sea in which the company operates. Woodside also understands
that while marine resources used by Indigenous people is generally limited to coastal waters
for activities such as fishing, hunting and maintenance of culture and heritage, many
Aboriginal groups have a direct cultural interest in decisions affecting the management of
deeper offshore waters. In particular, the Yinggarda, Baiyungu and Thalanyji Peoples have
direct interest in the operation and impacts of the Balnaves well plug and abandonment as
Traditional Owners of the area overlapped by the socio-cultural EMBA.

There are no known Indigenous sites of significance within the Operational Area. Within the
EMBA, the North West Cape and the adjacent coastline has a long history of occupancy by
Aboriginal communities. The longstanding relationship between Aboriginal people and the
land and sea is prevalent in Indigenous culture today and Indigenous heritage places including
archaeological sites which are protected under the Aboriginal Heritage Act 1972 (WA) or
EPBC Act.
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The Department of Aboriginal Affairs (DAA) Heritage Inquiry System was searched for the
EMBA, which indicated no registered Indigenous heritage places (Appendix G).

4.6.1.2 Underwater Heritage

A search of the Australian National Shipwreck Database, which records all known Maritime
Cultural Heritage (shipwrecks, aircraft, relics and other underwater cultural heritage) in
Australian waters indicated that there are no sites within the Operational Area. The Australian
National Heritage Database places four wrecks at a location about 3 km north-west of the
Operational Area (the Wild Wave (China), the Curlew, the Marietta and the Vianen); however,
the stated location for these wrecks are at the Montebello Islands or Barrow Island. Therefore,
there are no Maritime Cultural Heritage sites within 10 km of the Operational Area.

4.6.1.3 World, National and Commonwealth Heritage Listed Places

No listed heritage places overlap the Operational Area. World, National and Commonwealth
heritage places within the EMBA are identified in Table 4-17. Appendix H: Section 10
outlines the values and sensitivities of these places.

Table 4-17: World, National and Commonwealth Heritage Listed Places within the EMBA

Listed Place Distance from Operational Area to Listed Place (km)
World Heritage Properties (WHP)

Ningaloo Coast World Heritage Property | Located 183 km south-west of the Operational Area.

National Heritage Places (NHP)

Ningaloo Coast National Heritage Place ‘ Located 35 km south-east of the Operational Area.

Commonwealth Heritage Places (CHP)

None There are no Commonwealth Heritage Places located within the
EMBA.

4.6.2 Commercial Fisheries

A number of Commonwealth and State fishery management areas are located within the
Operational Area and EMBA. FishCube data was requested to analyse the potential for
interaction of fisheries with the Operational Area, which was used to determine consultation
with State Fisheries who may be impacted by proposed petroleum activities (Department of
Primary Industries and Regional Development [DPIRD], 2021). Table 4-17 provides an
assessment of the potential interaction and Appendix H provides further detail on the fisheries
that have been identified through desk-based assessment and consultation (Section 5).
Figure 4-12 shows fisheries identified as having a potential interaction with the Petroleum
Activities Program.

Table 4-18: Commonwealth and State commercial fisheries overlapping the Operational Area

Fisher
J Potential for interaction within Operational Area

Commonwealth Managed Fisheries

Southern x While there is an overlap with the fishery management area and the Operational Area,

Bluefin Tuna Woodside considers there to be no potential for interaction with this fishery and the

Fishery Petroleum Activities Program given the current distribution of fishing effort is focused
in the Great Australian Bight.
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Fishery . . . o .
Potential for interaction within Operational Area
Western x While there is an overlap with the fishery management area and the Operational Area,
Skipjack Woodside considers there to be no potential for interaction with this fishery and the
Tuna Fishery Petroleum Activities Program given there have been no active vessels since 2009.
Western x While there is an overlap with the fishery management area and the Operational Area,
Tuna and Woodside considers there to be no potential for interaction with this fishery and the
Billfish Petroleum Activities Program given the current distribution of fishing effort is
Fishery concentrated south of Carnarvon, far beyond the Operational Area.
State Managed Fisheries
Pilbara Line v The Operational Area is located within a 60 nm CAES block (20150) that has reported
Fishery up to six vessels active in the block each year between 2009 and 2019. Catch volumes
were reported to be between 24,350 and 52,523 kg for the entire block. Woodside
therefore considers there is a possibility that interactions with the fishery will occur
during the Petroleum Activities Program.
Pilbara Trap v The Operational Area is located within a 60 nm CAES block (20150) that has reported
Managed up to three vessels active in the block each year between 2009 and 2019. In the three
Fishery years where there were three vessels active (2010, 2012 and 2018), catch volumes
were reported to be between 62,715 and 78,236 kg for the entire block. Additionally,
through consultation fishers have reported setting traps in waters greater than 50 m
deep and therefore interactions may occur within the Operational Area during the
Petroleum Activates Program.
Pilbara Fish x The Operational Area is located within an area of the fishery that is closed to trawling.
Trawl The Operational Area is located on the border of two 10 nm CAES blocks (200150 and
(Interim) 200151), neither of which have reported fishing effort from the Pilbara Fish Trawl
Managed (Interim) Managed Fishery between 2009 and 2019. Therefore, while there is an
Fishery overlap with the fishery management area and the Operational Area, Woodside
considers there to be no potential for interaction with this fishery and the Petroleum
Activities Program.
Mackerel x The Operational Area is located on the border of two 10 nm CAES blocks (200150 and
Managed 200151), neither of which have reported fishing effort from the Mackerel Managed
Fishery (Area Fishery between 2009 and 2019. Therefore, while there is an overlap with the fishery
2) management area and the Operational Area, Woodside considers there to be no
potential for interaction with this fishery and the Petroleum Activities Program.
Onslow x The Operational Area is located on the border of two 10 nm CAES blocks (200150 and
Prawn 200151), neither of which have reported fishing effort from the Onslow Prawn Managed
Managed Fishery between 2009 and 2019. Therefore, while there is an overlap with the fishery
Fishery management area and the Operational Area, Woodside considers there to be no
potential for interaction with this fishery and the Petroleum Activities Program.
West Coast x The West Coast Deep Sea Crustacean Managed Fishery can fish in waters deeper
Deep Sea than the 150 m isobath and therefore partially overlaps the Operational Area. However,
Crustacean the fishery mostly fishes at depths between 500 and 800 m and effort is concentrated
Managed between Carnarvon and Fremantle. Therefore, interactions with the fishery are not
Fishery expected during the Petroleum Activities Program.
Specimen x This fishery currently uses hand collection methods to collect shells in water depths
Shell less than 30 m. Therefore, no effort occurs within the Operational Area and Woodside
Managed considers there to be no potential for interaction with this fishery and the Petroleum
Fishery Activities Program.
Marine x This fishery generally collects fish for display in water depths less than 30 m. Therefore,
Aquarium no effort occurs within the Operational Area and Woodside considers there to be no
Managed potential for interaction with this fishery and the Petroleum Activities Program.
Fishery
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Fishery . . . o .
Potential for interaction within Operational Area
Pilbara Crab This fishery currently fishes using traps in water depths less than 50 m. Therefore, no
Managed effort occurs within the Operational Area and Woodside considers there to be no
Fishery potential for interaction with this fishery and the Petroleum Activities Program.
South West No fishing occurs north of the Perth metropolitan area. Therefore, no effort occurs
Coast within the Operational Area and Woodside considers there to be no potential for
Salmon interaction with this fishery and the Petroleum Activities Program.
Managed
Fishery
Beche-de- The target species typically inhabit nearshore waters and no effort occurs within the
mer Fishery Operational Area. Therefore, while there is an overlap with the fishery management
area and the Operational Area, Woodside considers there to be no potential for
interaction with this fishery and the Petroleum Activities Program.
Abalone Shark Bay is considered the northern range limit for the commercial abalone species
Fishery (DoF, 2004) and therefore operates outside of the Operational Area

Commonwealth Fisheries not overlapping with the Operational Area but occurring within the
EMBA and socio-cultural EMBA are described in Appendix H: Section 11.5.1 and include
the:

Western Deepwater Trawl Fishery

North West Slope Trawl Fishery.

State Fisheries not overlapping with the Operational Area but occurring within the EMBA and
socio-cultural EMBA are described in Appendix H: Section 11.5.1 and include the:

Nickol Bay Prawn Managed Fishery

Exmouth Prawn Managed Fishery
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Figure 4-12: Commercial fisheries overlapping the Operational Area with a potential for
interaction with the Petroleum Activities Program

4.6.3 Traditional Fisheries

There are no traditional, or customary, fisheries within the Operational Area, as these are
typically restricted to shallow coastal waters and/or areas with structures such as reef.
However, it is recognised that 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 Western Australia coastline.

4.6.4 Tourism and Recreation

No tourism activities take place specifically within the Operational Area but it is acknowledged
that there are growing tourism and recreational sectors in Western Australia. 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).

Recreational fishing in the North West Shelf Province is mainly concentrated around the
coastal waters and islands (including Dampier Archipelago, Ningaloo Marine Park, North West
Cape area, the Montebello Islands, and other islands and reefs in the region) (DoF, 2011). It
has grown exponentially with the expanding regional centres and increasing residential and
fly in/fly out work force, particularly in the Pilbara region. Recreational charter fishing effort
data is captured by DPIRD at a resolution of 5 x 5 nm blocks. The Operational Area overlaps
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with four of these blocks: 204BJ, 204BK, 203BJ and 203BK. FishCube data for tour operators
was analysed for the period of 2015 — 2019. Over this time period no recreational fishing
charters reported effort within the CAES blocks overlapping the Operational Area. Occasional
recreational fishing occurs at Rankin Bank (located about 45 km from the Operational Area,
respectively). The Montebello Islands (43 km from the Operational Area) are the next closest
location for tourism, with some charter boat operators taking visitors to these remote islands.

Within the EMBA, tourism is one of the major industries of the Gascoyne region and
contributes significantly to the local economy in terms of both income and employment. The
main marine nature-based tourist activities are concentrated around and within the Ningaloo
Marine Park and North West Cape area. Activities include recreational fishing, snorkelling and
scuba diving, whale shark encounters (April to August) and manta rays (September to
November), whale watching (July to October) and turtle watching (all year round) (Shire of
Exmouth). Recreational use of the Ningaloo Marine Park varies in intensity throughout the
year, depending on school holidays and seasonal peaks of marine fauna being observed.
Coral Bay is documented as one of the most heavily used areas (MPRA, 2005).

4.6.5 Commercial Shipping

The Australian Maritime Safety Authority (AMSA) has introduced a network of shipping
fairways across the NWMR off WA to reduce the risk of vessel collisions with offshore
infrastructure. It is noted that none of these fairways intersect with the Operational Area; the
nearest fairway is approximately 37 km north-east of Operational Area (Figure 4-13). Vessel
tracking data suggest shipping is concentrated to the north-east of the Operational Area, which
is associated with vessels transiting between ports.
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Figure 4-13: Vessel density map for the Operational Area and EMBA, derived from AMSA
satellite tracking system data (vessels include cargo, LNG tanker, passenger vessels, support
vessels, and others/unnamed vessels)

4.6.6 Oil and Gas

The Operational Area is situated within an area of established oil and gas operations, with
additional infrastructure in the broader North West Shelf region. The Operational Area for the
activity overlaps with the 44” (1.1 m) diameter Chevron-operated gas pipeline from the
Wheatstone offshore facilities to the LNG plant at Ashburton on the mainland. The Wheatstone
gas pipeline is located about 1.8 km from the closest Balnaves well. The Operational Area
also overlaps with the Woodside-operated Julimar Phase 2 Development (JDP2) flowline and
umbilical. The umbilical is located about 2.5 km away from the closest Balnaves well and the
flowline is located about 2.6 km from the closest well. Table 4-19 details other oil and gas
facilities located within 50 km of the Operational Area. Appendix H describes current oil and
gas development within the EMBA, also shown in Figure 4-14.

Table 4-19: Other Oil and Gas Facilities located within 50 km of the Operational Area

Pluto Platform (operated by Woodside) 14 km north-east
Wheatstone Platform (operated by Chevron) 22 km north-east
John Brookes (operated by Santos WA Southwest 39 km south-east
PIL)
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Figure 4-14: Oil and gas Infrastructure within the Operational Area and region

4.6.7 Defence

There are designated defence practice areas in the offshore marine waters off Ningaloo and
the North West Cape in the EMBA. The Operational Area lies within the northern tip of one of
these defence practice areas, the Royal Australian Air Force Base Learmonth (Figure 4-15).
The closest site where unexploded ordinance is known to occur is 8 km east of Trimouille
Island in depths of about 40 m, located approximately 60 km south east of the Operational
Area. Defence areas overlapping the Operational Area and EMBA are presented in
Figure 4-15.

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 98 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

1150E
Location Map Legend

®  Well - Seabed Location

I—__I Operational Area

Defence Restricted and Prohibited Areas

| Training Areas

Kilometres
- CRS: GCS GDA 1994
DRIMS No.1401695820 14

aphic, NOR, and the GIS User Communiy, Esr, GEBCO, NORA NGDC, and other contibutors

Figure 4-15: Defence areas within the Operational Area and EMBA
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5. STAKEHOLDER CONSULTATION

5.1 Summary

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

5.2 Stakeholder Consultation Guidance

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

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

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

o The Department of the responsible State Minister, or the responsible NT Minister.

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

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

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

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

e ensure all relevant stakeholders are identified and engaged in a timely and effective
manner

o develop and make available communications material to stakeholders that is relevant to
their interests and information needs

e incorporate stakeholder feedback into the management of the proposed activity where
practicable

e provide feedback to stakeholders on Woodside’s assessment of their feedback and keep
a record of all engagements

¢ make available opportunities to provide feedback during the life of this EP.

5.4 Stakeholder Expectations for Consultation

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

NOPSEMA:
e GL1721 - Environment plan decision making — June 2021

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

e GN1344 - Environment plan content requirements - September 2020
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e GN1488 - Oil pollution risk management - February 2021

Commonwealth Government:

e Offshore Petroleum and Greenhouse Gas Activities: Consultation with Australian
Government agencies with responsibilities in the Commonwealth Marine Area

AFMA:

e Petroleum industry consultation with the commercial fishing industry

Commonwealth Department of Agriculture and Water Resources:

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:

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

WA Department of Transport

e Offshore Petroleum Industry Guidance Note

Woodside acknowledges that additional relevant stakeholders may be identified prior to or
during the proposed activity. These stakeholders will be contacted, provided relevant
information to their interests and invited to provide feedback about the proposed activity.
Woodside will assess their feedback, respond to the stakeholder and incorporate feedback
into the management of the proposed activity where practicable.

Woodside consultation arrangements typically provide stakeholders up to 30 days (unless
otherwise agreed) to review and respond to proposed activities where stakeholders are
potentially affected. Woodside considers this consultation period an adequate timeframe in
which stakeholders can assess potential impacts of the proposed activity and provide
feedback.
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https://www.industry.gov.au/sites/g/files/net3906/f/July%202018/document/pdf/australian-government-guidance-consultation-with-agencies-with-responsibilities-in-the-commonwealth-marine-area.pdf
https://www.afma.gov.au/sustainability-environment/petroleum-industry-consultation
http://www.agriculture.gov.au/fisheries/environment/opgga
http://www.agriculture.gov.au/biosecurity/avm/vessels/offshore_installations/offshore-installations
http://www.fish.wa.gov.au/Documents/occasional_publications/fop113.pdf
https://www.transport.wa.gov.au/mediaFiles/marine/MAC_P_Westplan_MOP_OffshorePetroleumIndGuidance.pdf
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Table 5-1: Assessment of relevant stakeholders for the proposed activity

Stakeholder Relevfar?t Reasoning
to activity

Commonwealth Government department or agency

Australian Border Force (ABF) Yes Responsible for coordinating maritime security.

Australian Fisheries Management Authority | No Responsible for managing Commonwealth fisheries.

(AFMA) No Commonwealth Fisheries are active in the Operational Area.

Australian Hydrographic Office (AHO) Yes Responsible for maritime safety and Notices to Mariners.

Australian Maritime Safety Authority Yes Statutory agency for vessel safety and navigation and legislated responsibility for oil pollution response in

(AMSA) Commonwealth waters. Proposed activity has a hydrocarbon spill risk, which may require AMSA assistance
for pollution response.

Department of Agriculture, Water and the Yes Responsible for implementing Commonwealth policies and programs to support agriculture, water resources,

Environment (DAWE) the environment and our heritage.

The proposed activity has the potential impact to DAWE's interests in the prevention of introduced marine
species.

No Commonwealth Fisheries are active in the Operational Area.

Department of Defence (DoD) Yes Responsible for defending Australia and its national interests. The proposed Operational Area overlaps the
Defence training area.

Department of Industry, Science, Energy Yes Department of relevant Commonwealth Minister and is required to be consulted under the Regulations.
and Resources (DISER)

Director of National Parks (DNP) Yes Responsible for managing AMPs and therefore requires an awareness of activities that occur within AMPs,
and an understanding of potential impacts and risks to the values of parks (NOPSEMA guidance note: N-
04750-GN1785 A620236, June 2020). Titleholders are required to consult DNP on offshore petroleum and
greenhouse gas exploration activities if they occur in, or may impact on the values of marine parks, including
where potential spill response activities may occur in the event of a spill (i.e. scientific monitoring).
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Relevant ;

Stakeholder o Reasoning

to activity

WA Government department or agency

Department of Biodiversity, Conservation No Responsible for managing WA parks, forests and reserves.

and Attractions (DBCA) Planned activities do not impact DBCA'’s functions, interests, or activities.

Department of Mines, Industry Regulation Yes Department of relevant State Minister and is required to be consulted under the Regulations.

and Safety (DMIRS)

Department of Primary Industries and Yes Responsible for managing State fisheries.

Regional Development (DPIRD) Potential for interaction during proposed activities with the Pilbara Line and Pilbara Trap Fisheries in the
Operational Area.

Department of Transport (DoT) Yes Legislated responsibility for oil pollution response in State waters.

Proposed activity has a hydrocarbon spill risk, which may require DoT response in State waters.

Commonwealth fisheries*

North-West Slope Trawl Fishery No No Commonwealth Fisheries are active in the Operational Area.

Australian Southern Bluefin Tuna Fishery Yes While there is an overlap with the fishery management area and the Operational Area, Woodside considers
there to be no potential for interaction with this fishery and the Petroleum Activities Program given the current
distribution of fishing effort is focused in the Great Australian Bight. At the request of WAFIC, Woodside has
consulted with Australian Southern Bluefish Tuna Industry Association.

Western Tuna and Billfish Fishery No While there is an overlap with the fishery management area and the Operational Area, Woodside considers
there to be no potential for interaction with this fishery and the Petroleum Activities Program given the current
distribution of fishing effort is concentrated south of Carnarvon, far beyond the Operational Area.

Future interactions with the fishery and infrastructure left in-situ are not expected given the species’ pelagic
distribution and the fishing methods utilised by the fishery.

Western Deepwater Trawl Fishery No No Commonwealth Fisheries are active in the Operational Area.

Western Skipjack Tuna Fishery No The fishery has not been active in the Operational Area since 2009.

Future interactions with the fishery should the wellheads not be able to be removed is not expected given the
species’ pelagic distribution and the fishing methods utilised by the fishery.
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Stakeholder

Relevant
to activity

Reasoning

State fisheries*

Mackerel Managed Fishery (Area 2)

No

Although the fishery overlaps the Operational Area, it has not been active in the Operational Area between
2009 and 2019.

Future interactions with the fishery and infrastructure left in-situ are not expected given the species’ pelagic
distribution and the fishing methods utilised by the fishery.

Fishers are not active at water depths greater than 70 m (previous WAFIC advice).

Onslow Prawn Managed Fishery

No

Although the fishery overlaps the Operational Area, it has not been active in the Operational Area between
2009 and 2019.

Woodside considers there to be no potential for interaction with this fishery and the Petroleum Activities
Program.

Specimen Shell Managed Fishery

No

This fishery currently uses hand collection methods to collect shells in water depths less than 30 m. Therefore,
no effort occurs within the Operational Area and Woodside considers there to be no potential for interaction
with this fishery and the Petroleum Activities Program.

South West Coast Salmon Managed
Fishery

No

Although the fishery overlaps the Operational Area, no fishing occurs north of the Perth metropolitan area.
Fishers are active south of Perth and from the beach (previous WAFIC advice).

West Coast Deep Sea Crustacean
Managed Fishery

No

The West Coast Deep Sea Crustacean Managed Fishery can fish in waters deeper than the 150 m isobath
and therefore partially overlaps the Operational Area. However, the fishery mostly fishes at depths between
500 and 800 m and effort is concentrated between Carnarvon and Fremantle. Therefore, interactions with the
fishery are not expected during the Petroleum Activities Program.

Pilbara Crab Managed Fishery

No

This fishery currently fishes using traps in water depths less than 50 m. Therefore, no effort occurs within the
Operational Area and Woodside considers there to be no potential for interaction with this fishery and the
Petroleum Activities Program.

Beche-de-mer Fishery

No

The target species typically inhabit nearshore waters and no effort occurs within the Operational

Area. Therefore, while there is an overlap with the fishery management area and the Operational Area,
Woodside considers there to be no potential for interaction with this fishery and the Petroleum Activities
Program.

This is a dive and wade fishery, with activities generally restricted to waters less than 30 m deep (previous
WAFIC advice).
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Stakeholder ,[Ff)e;\:ﬁ/r;:y Reasoning
Abalone Fishery No Shark Bay is considered the northern range limit for the commercial abalone species (DoF, 2004) and
therefore operates outside of the Operational Area.
Marine Aquarium Fishery No It is_a dive and wade fishery with activities generally restricted to waters less than 30 m deep (previous WAFIC
Pilbara Demersal Scalefish Fishery No ?ﬁ\élcg;érational Area is Iocateg Wi.thin an area of the fishery that is closed to trawling.
Woodside has not consulted with licence holders (WAFIC advice).
e Pilbara Trawl Fishery
e Pilbara Trap Fishery Yes The fishery overlaps the Operational Area and DPIRD data indicate active fishing within the Operational Area
e  Pilbara Line Fishery Yes The fishery overlaps the Operational Area and DPIRD data indicate active fishing within the Operational Area.
Industry
Chevron Yes Adjacent Titleholder/Operator.
Industry representative organisations
Australian Petroleum Production and Yes Represents the interests of oil and gas explorers and producers in Australia.
Exploration Association (APPEA)
Commonwealth Fisheries Association No Represents the interests of commercial fishers with licences in Commonwealth waters.
(CFA) No Commonwealth Fisheries are active in the Operational Area.
Pearl Producers Association (PPA) Yes Although interactions with licence holders in the Pearl Oyster Managed Fishery are unlikely, PPA has
requested to be informed of Woodside’s planned activities.
Recfishwest No Represents the interests of recreational fishers in WA.
Activities do not have the potential to impact recreational fishers.
Marine Tourism WA No Represents the interests of recreational fishers in WA.
Activities do not have the potential to impact recreational fishers.
WA Game Fishing Association No Represents the interests of charter owners and operators in WA.

Activities do not have the potential to impact game fishers.
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(WAFIC)

Relevant ;
Stakeholder o Reasoning
to activity
Western Australian Fishing Industry Council | Yes Represents the interests of commercial fishers with licences in State Waters.

There is potential for interaction with commercial fishers in the Pilbara Line and Pilbara Trap Fisheries.

* Fisheries have been identified as being relevant on the basis of fishing licence overlap with the proposed Operational Area, as well as consideration of fishing effort data, fishing methods and water
depth. Section 4.6.2 provides a detailed assessment of Commonwealth and State fisheries within or adjacent to the Operational Area.

5.5 Stakeholder Consultation Plan

Consultation activities undertaken for the proposed activity and a summary of feedback are outlined in Table 5-2.

In addition, Woodside published a consultation Information Sheet at www.woodside.com.au/sustainability/transparency/consultation-activities

and provided a toll-free 1800 phone number to support consultation activities.

Table 5-2: Assessment stakeholder consultation feedback

Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

Australian Government department or agency

ABF

On 8 March 2021, Woodside
emailed ABF advising of the
proposed activity (Appendix F,
reference 1.1) and provided a
Consultation Information Sheet.

No feedback received.

No response required.

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

Woodside considers this adequately
addresses stakeholder interests
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 8 March 2021, Woodside
emailed AHO advising of the
proposed activity (Appendix F,
reference 1.3) and provided a
shipping lane map (Appendix F,

No feedback received.

No response required.

Woodside will notify the AHO no
less than four working weeks before
operations commence, as
referenced as a Control 1.1 in this
EP.

AHO .
referencg 1.4) and a Consultation Woodside considers this adequately
Information Sheet. ;
addresses stakeholder interests
and no further consultation is
required.
On 8 March 2021, Woodside On 10 March 2021, AMSA emailed On 8 April 2021, Woodside responded Woodside has addressed AMSA'’s
emailed AMSA advising of the Woodside requesting that the and noted AMSA’s requests. requests:
proposed activity (Appendix F, Australian Hydrographic Office (AHO) . . . ,
reference 1.3) and provided a be contacted through On 29 April 2021, Woodside emailed \;\tl?g::t'giﬁg Egtlz ﬁgﬂfiﬁs JRCC
shipping lane map (Appendix F, datacentre@hydro.gov.au no less AMSA and confirmed it will operations commuence hen
reference 1.4) and a Consultation than four weeks before operations contact/notify JRCC when operations p t! tart and (\j/v d
Information Sheet. commence for the promulgation of end. Woodside also asked for OFC?r%éonsdsa?és?g bgtnh tﬁg AHO
related notices to mariners. AMSA clarification on ‘update of progress’. provide up
. , and AMSA on any changes to
requested Woodside contact AMSA’s | d activiti f d
AMSA Joint Rescue Coordination Centre Ean?e | a(i I;\:,” '63'1&2 re ::.enég as
: (JRCC) at least 2448 hours before ontrots L.sand L4 n this £
(marine ; . . . .
safety) operations commence and provided Woodside will notify the AHO no

details of information required by the
JRCC in that communication. AMSA
also advised the JRCC will also need
to be advised when operations start
and end. AMSA reminded Woodside
of its obligations to comply with the
International Rules for Preventing
Collisions at Sea and provided advice
on obtaining vessel traffic plots,
including digital datasets and maps.

less than 4 weeks before operations
commence, as referenced as a
Control 1.1 in this EP.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 29 April 2021, AMSA replied and
noted that an update of progress
refers to updates on commencement
and completion of operations, as well
as any delays and changes to the
operation.

On 30 April 2021, Woodside reponded

and thanked AMSA for the clarification.

On 14 May 2021, Woodside
emailed AMSA and provided a copy

No response received.

No response required.

Woodside has addressed oil
pollution planning and response at

AMS,A of the Oil Pollution First Strike Plan Appendix D and I.

(Marlr)e (Appendix F, reference 1.21)

Pollution)
On 8 March 2021, Woodside On 31 March 2021, DAWE emailed On 8 April 2021, Woodside responded Woodside has consulted relevant
emailed DAWE advising of the Woodside, requesting to be informed | and noted DAWE'’s requests. fishery stakeholders including
proposed activity and provided of future developments, and AFMA, WAFIC and individual
information on invasive marine requested that Woodside relevant Licence Holder.
species (Appendix F, communicate future developments
reference 1.5), relevant fishery with AFMA and the relevant fishing Woodside will communicate future
maps (Appendix F, reference 1.6) industry representation organisations developments with DAWE, AFMA
and a Consultation Information in the region. and WAFIC.
Sheet.

DAWE

Woodside has addressed maritime
biosecurity issues in Section 6 of
this EP based on previous offshore
activities.

Woodside considers this adequately
addresses stakeholder interests
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 27 October 2021, DAWE emailed
Woodside a letter affirming that
DAWE are undertaking a review of
the regulatory arrangements for
abandonment of offshore oil and gas
infrastructure, including consideration
of the amendments to current
guidelines. DAWE will consult with
industry in due course regarding
potential changes to approach.
Based on the available information
regarding the location and nature of
the guidebases of four Balnaves wells
and six disconnectable turret mooring
anchors buried in the seabed, a sea
dumping permit is required if these
activities are to be undertaken.

On 3 November 2021 Woodside
emailed DAWE confirming receipt of
the letter and requesting a meeting to
discuss this month.

Woodside is engaging in ongoing
consultation with DAWE to ensure
the application of the Environmental
Protection (Sea Dumping) Act 1981
is met, as referenced as Control
3.1in this EP.

On 8 March 2021, Woodside
emailed DoD advising of the
proposed activity (Appendix F,
reference 1.7) and provided a

No feedback received.

No response required.

Woodside has provided sufficient
information and opportunity to
respond.

DoD . Woodside considers this adequately
?;zgziénf %)(gggzng:;;“ ation addresses stakeholder interests
Information.Sheet and no further consultation is

’ required.
On 8 March 2021 Woodside No feedback received. No response required. Woodside has provided sufficient
emailed DISER advising of the information and opportunity to
proposed activity (Appendix F, respond.

DISER reference 1.1) and provided a

Consultation Information Sheet.

Woodside considers this adequately
addresses stakeholder interests
and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

DNP

On 8 March 2021, Woodside
emailed DNP advising of the
proposed activity (Appendix F,
reference 1.9), considering potential
risks for Australian Marine Parks,
and provided a Consultation
Information Sheet.

On 17 March 2021, Woodside
provided an update to DNP
(Appendix F, reference 1.10).

On 9 April 2021, DNP responded
noting planned activity does not
overlap any AMPs, noting the EP
guidance note, the North-west Marine
Parks Network Management Plan
2018 and that DNP does not require
further natification of progress in
relation to the activity, unless the
activity changes and overlaps or
impacts a marine park. The DNP
should be made aware of any
incidence within a marine park.

On 12 April 2021, Woodside responded
and noted DNP’s feedback.

Woodside will contact DNP if details
regarding the activity change and
result in an overlap with or new
impact to a marine park, or for
emergency responses relating to
oil/gas pollution.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.

Western Australian Government department or ag

ency or advisory body

On 8 March 2021, Woodside
emailed DMIRS advising of the
proposed activity. (Appendix F,
reference 1.1) and provided a

On 26 March 2021, DMIRS
responded, thanking Woodside for
the consultation and acknowledging
the activity. DMIRS requested

On 8 March 2021, Woodside
responded and noted DMIRS’s
feedback.

Woodside will send commencement
and cessation notifications to
DMIRS.

DMIRS Consultation Information Sheet. commencement and cessation Woodside considers this adequately
notifications. addresses stakeholder interests
and no further consultation is
required.
On 8 March 2021, Woodside No feedback received. No response required. Woodside has consulted DPIRD,
emailed DPIRD advising of the WAFIC, and individual relevant
proposed activity (Appendix F, Licence holders.
reference 1.13) and provided a
State Fisheries map relevant to the Woodside has assessed the
DPIRD proposed activity (Appendix F, relevancy of State fisheries issues

reference 1.6) and a Consultation
Information Sheet.

in Section 4.6.2 of this EP.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

DoT

On 8 March 2021, Woodside
emailed DoT advising of the
proposed activity (Appendix F,
reference 1.1) and provided a
Consultation Information Sheet.

On 18 March 2021, DoT responded
and advised that if there is a spill
impacting State water from the
proposed activity, then DoT should be
consulted.

On 14 April 2021, Woodside responded
and noted DoT'’s feedback

On 14 May 2021, Woodside
emailed DoT and provided a copy
of the Oil Pollution First Strike Plan
(Appendix F, reference 1.22).

On 18 May 2021, DoT responded and
informed Woodside that it would
review and inform of any comments.

On 18 June 2021, DoT responded,
noting a request for more information
on the scenarios in the First Strike
Plan, clarification of a reference to the
Goodwyn A Facility and marine
response options. DoT also
suggested a reference to stockpiles
be updated.

On 24 June 2021, Woodside
responded to DoT’s queries with the
requested information.

On 28 June 2021, DoT responded,
noting Woodside’s response and
advised it had no further comment.

No response required.

Woodside has addressed oil
pollution planning and response at
Appendix D and I.

Woodside will consult DoT in the
event of a spill impacting State
water.

Woodside considers this adequately
addresses stakeholder interests
and no further consultation is
required.

State Fisheries

Pilbara Line
Fishery

On 22 March 2021, Woodside
emailed Licence Holders advising of
the proposed activity and potential
implications and mitigation and
management measures for fishers
(Appendix F, reference 1.18) and
provided a State fisheries map
relevant to proposed activity

No feedback received.

No response required.

Woodside has consulted DPIRD,
WAFIC, and individual relevant
Licence holders.

As the representative industry body
WAFIC has provided a response.
Woodside has addressed WAFIC’s
feedback as outlined below.
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Stakeholder Information provided Stakeholder response Woodside response

Woodside assessment and
outcome

(Appendix F, reference 1.17) and a
Consultation Information Sheet.

Woodside will provide
commencement and cessation
notifications to licence holders.

Woodside has assessed the
relevancy of State fisheries issues
in Section 4.6.2 of this EP.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.

On 22 March 2021, Woodside No feedback received. No response required.
emailed Licence Holders advising of
the proposed activity and potential
implications and mitigation and
management measures for fishers
(Appendix F, reference 1.19) and
provided a State fisheries map
relevant to proposed activity
(Appendix F, reference 1.17) and a
Consultation Information Sheet.

Pilbara Trap
Fishery

Woodside has consulted DPIRD,
WAFIC, and individual relevant
Licence holders.

As the representative industry body
WAFIC has provided a response.
Woodside has addressed WAFIC’s
feedback as outlined below.

Woodside will provide
commencement and cessation
notifications to licence holders.

Woodside has assessed the
relevancy of State fisheries issues
in Section 4.6.2 of this EP.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439

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

Page 112 of 348




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and

outcome
Industry
On 8 March 2021, Woodside No feedback received. On 9 June 2021, Woodside emailed
emailed Chevron, as operator of Chevron to confirm if Chevron had any
adjacent titles, providing information feedback, and to provide more detail on
on the proposed activity the activities in relation to the
(Appendix F, reference 1.11), a Wheatstone trunkline.
Titles map relevant to the proposed
activity (Appendix F,
reference 1.12) and a Consultation
Information Sheet.
On 10 June 2021, Chevron On 11 June 2021, Woodside Woodside has responded to
acknowledged receipt of previous responded, providing the field layout, Chevron’s request for the field
email. Chevron requested more preliminary mooring analysis and layout, preliminary mooring analysis
information including field layout and preliminary anchor locations. Woodside | and preliminary anchor locations.
proposed mooring configurations, and | asked Chevron to confirm the accuracy
Chevron of the separation distances of the of the calculated offset from the Woodside has calculated the

mooring spread.

trunkline.

On 30 June 2021, Woodside phoned
Chevron to confirm receipt of 11 June
email and to offer any further
information. Chevron confirmed it had
received the email and would respond
that day.

On 30 June 2021, Chevron
responded, advising receipt of 11
June email and advised it will revert
with requested information.

On 5 August 2021, Woodside emailed
Chevron and asked for confirmation of
the calculated offset from the trunkline.

accuracy of the calculated offset
from the trunkline.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

Chevron

On 5 August 2021, Chevron
responded with drawings of the
trunkline and requested Woodside
calculate the offsets based on the
drawing.

On 13 August 2021, Woodside
responded to Chevron, noting that the
drawing did not have enough
geospatial information to calculate the
offsets. Woodside provided a drawing
used to create a geospatial file of the
as-built location, and requested
Chevron confirm it is an as-built
representation of the Wheatstone
trunkline. Woodside advised that once
this is confirmed, Woodside will be able
to calculate the offset.

On 16 August 2021, Chevron replied
and attached alignment sheets for the
Wheatstone trunkline with the
Balnaves Proximity.

On 24 August 2021, Woodside
responded and thanked Chevron for
sending the alignment sheets.
Woodside noted that the sheets
confirm the as-laid location is very
close to the proposed location.
Woodside noted that as there are only
proposed location coordinates on the
supplied drawings, Woodside will used
the proposed trunkline alignment from
the Woodside database.

No response required.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

Industry repr

esentative organisations

On 8 March 2021, Woodside
emailed APPEA advising of the
proposed activity (Appendix F,
reference 1.1) and provided a

No feedback received.

No response required.

Woodside has provided sufficient
information and opportunity to
respond.

APPEA Consultation Information Sheet. Woodside considers thi; adequately
addresses stakeholder interests
and no further consultation is
required.
On 8 March 2021, Woodside On 11 March 2021, PPA responded No response required. Woodside considers this adequately
emailed PPA advising of the to Woodside, thanking Woodside for addresses stakeholder interests
proposed activity and potential the notification and acknowledging and no further consultation is
implications and mitigation and the activity will not impact the fishery required.
management measures for fishers or its operations.
PPA (Appendix F, reference 1.15) and
provided a State Fisheries map
relevant to the proposed activity
(Appendix F, reference 1.6) and a
Consultation Information Sheet.
On 9 March 2021, Woodside On 16 March 2021, WAFIC On 22 March 2021, Woodside Woodside has consulted with PPA,
emailed WAFIC advising of the responded to Woodside, commenting | responded, noting that Woodside ASBTIA, Pilbara Trap licence
proposed activity and potential that Woodside should allow four provides four weeks for consultation holders and Pilbara Line licence
implications and mitigation and weeks when engaging with with relevant licence holders. Woodside | holders.
management measures for fishers commercial fishers, and questioned confirmed that the wellheads are not Woodside will provide
WAFIC (Appendix F, reference 1.14), and whether Zone One Pilbara Trawl is within Zone 1 of the Pilbara Trawl P

provided a fisheries map relevant to
the proposed activity (Appendix F,
reference 1.6) and a Consultation
Information Sheet.

over the operational area. WAFIC
noted that Woodside must engage
with ASBTIA and the PPA.

Fishery, however it overlaps the
operational area. Woodside provided
an updated fisheries map (Appendix F,
reference 1.17).

commencement and cessation
notifications to WAFIC and Pilbara
Trap and Pilbara Line licence
holders.
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Stakeholder

Information provided

Stakeholder response

Woodside response

Woodside assessment and
outcome

On 22 March 2021, WAFIC
responded and confirmed that Pilbara
Trawl licence holders do not need to
be consulted.

No response required.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.

Australian
Southern
Bluefin Tuna
Industry
Association

On 22 March 2021, Woodside
emailed ASBTIA advising of the
proposed activity (Appendix F,
reference 1.16) and provided a
fisheries map (Appendix F,
reference 1.17) and a Consultation
Information Sheet.

No feedback received.

No response required.

Woodside has provided sufficient
information and opportunity to
respond.

Woodside considers this adequately
addresses stakeholder interests

and no further consultation is
required.
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5.6 Ongoing Stakeholder Consultation

Woodside is committed to the engagements listed in Table 5-3, based on stakeholder feedback.

Table 5-3: Assessment ongoing stakeholder consultation

licence holders

Stakeholder Activity
AFMA Woodside will inform AFMA of future developments.
Woodside will notify the AHO no less than 4 weeks before operations commence and provide
AHO C
updates to AHO on any changes to planned activities.
Woodside will notify AMSA’s JRCC at least 24-48 hours before operations commence, the start
AMSA and end of operations and provide updates to AMSA on any changes in timing to planned
activities.
DAWE Woodside will inform DAWE of future developments.
DMIRS Woodside will send DMIRS commencement and cessation notifications.
Woodside will contact the DNP if details regarding the activity change and result in an overlap with
or new impact to a marine park.
DNP
Woodside will contact the DNP if oil/gas pollution incidences occur, or are likely to occur, in a
marine park.
DoT Woodside will consult DoT if there is a spill impacting State water from the proposed activity.
Pilbara Line Woodside will send licence holders commencement and cessation notifications.

Pilbara Trap
licence holders

Woodside will send licence holders commencement and cessation notifications.

WAFIC

Woodside will inform WAFIC of future developments.

Woodside will send WAFIC commencement and cessation notifications.

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: BLOOO0OAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 117 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

6. ENVIRONMENTAL IMPACT AND RISK ASSESSMENT,
PERFORMANCE OUTCOMES, STANDARD AND MEASUREMENT
CRITERIA

6.1 Overview

This section presents the impact and risk analysis and evaluation, EPOs, EPSs and MC for the
Petroleum Activities Program, using the methodology described in Section 2.

6.2 Analysis and Evaluation

As required by Regulation 13(5) and 13(6) of the Environment Regulations, the analysis and
evaluation demonstrate that the identified risks and impacts associated with the Petroleum Activities
Program are reduced to ALARP, are of an acceptable level and consider all operations of the activity,
including potential emergency conditions.

The risks identified during the ENVID (including decision type, current risk level, acceptability of risk
and tools used to demonstrate acceptability and ALARP) have been divided into two broad
categories:

e planned (routine and non-routine) activities
e unplanned events (accidents, incidents or emergency situations).

Within these categories, impact assessment groupings are based on stressor type, e.g. emissions,
physical presence, etc. In all cases, the worst credible consequence was assumed.

The ENVID identified eight impacts and eleven risks associated with the Petroleum Activities
Program. Planned activities and unplanned events are summarised in Table 6-1.

The analysis and evaluation for the Petroleum Activities Program indicate that all the current
environmental risks and impacts associated with the activity are reduced to ALARP and are of an
acceptable level, as discussed further in Sections 6.6 and 6.7.
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Table 6-1: Environmental impact analysis summary of planned and unplanned activities

Aspect Risk Rating Acceptability of
. Impact/Risk
© Potential Impact/Consequence Level > P
< o =
=] = E 12
2 2 = r;
n c < )
o [e) ] x
i Q X =
= = )
© =
a S
£ o
Planned Activities (Routine and Non-routine)
Physical presence: Interference with other users — proximity of 6.6.1 F Social and Cultural — Slight, short-term impact (less than one year) to a community or Broadly acceptable
MODU and project vessels causing interference with or areas/items of cultural significance
displacement to third party vessels (commercial fishing and
commercial shipping), and temporary continued presence of the
wellheads.
Physical presence: Disturbance to seabed from MODU station 6.6.2 E Environment — Slight, short-term impact (less than one year) on species, habitat (but not Broadly acceptable
keeping, subsea cleaning and preparation for permanent plugging affecting ecosystems function), physical or biological attributes.
activities, removal of marine habitat growth on Xmas trees and
wellheads, and cutting and removal of Xmas trees and wellheads
including mud mats for equipment laydown.
Routine acoustic emissions: Generation of acoustic signals from DP 6.6.3 F Environment — No lasting effect (less than one month); localised impact not significant to Broadly acceptable
systems on support vessels, MODU and project vessels during environmental receptors.
normal operations, generation of atmospheric noise from helicopter
transfers within Operational Area and underwater and atmospheric
noise from flaring.
Routine and non-routine discharges: MODU and project vessels. 6.6.4 F Environment — No lasting effect (less than one month); localised impact not significant to Broadly acceptable
environmental receptors.
Routine and non-routine discharges: cement cuttings, swarf, 6.6.5 F Environment — No lasting effect (less than one month); localised burial and smothering of Broadly acceptable
formation rock, drilling fluids (WBM and NWBM), well clean-out benthic habitats and negligible, short-term effects to water quality.
fluids, well kill fluid and wellhead removal fluids (grit and flocculant).
Routine and non-routine discharges: wet cement, cementing fluids, 6.6.6 F Environment — No lasting effect (less than one month); localised impact not significant to Broadly acceptable
subsea control fluids, unused bulk products and marine riser clean- environmental receptors.
out
Routine atmospheric emissions: Fuel combustion, flaring, 6.6.7 F Environment — No lasting effect (less than one month); localised impact not significant to Broadly acceptable
incineration and venting environmental receptors (e.g. air quality).
Routine light emissions: External light emissions onboard MODU 6.6.8 F Environment — No lasting effect (less than one month); localised and temporary disturbance to Broadly acceptable
and project vessels within the Operational Area. marine fauna.
Unplanned Activities (Accidents, Incidents, Emergency Situations)
Unplanned hydrocarbon release due to loss of well containment 6.7.2 B Environment — Major, long term impact (ten to 50 years) on highly valued ecosystems, Acceptable
species, habitat, physical or biological attributes.
Reputation/brand — National concern and/or international interest. Medium to long-term impact
(five to 20 years) to reputation and brand. Venture and/or asset operations restricted.
Unplanned hydrocarbon release from a loss of well containment 6.7.3 E Environment — Slight, short-term impact (less than one year) on species, habitat (but not Broadly acceptable
resulting from accidental damage to, or removal of, Xmas tree during affecting ecosystems function), physical or biological attributes.
the preservation period or well P&A activities
Unplanned hydrocarbon release resulting from a vessel collision 6.7.4 D Environment — Minor, short-term impact (one to two years) on species, habitat (but not Broadly acceptable
affecting ecosystems), physical or biological attributes.
Unplanned hydrocarbon release during bunkering/refuelling 6.7.5 E Environment — Slight, short-term impact (less than one year) on species, habitat (but not Broadly acceptable
affecting ecosystems function), physical or biological attributes.
Unplanned discharges: Drilling fluids and well fluids 6.7.6 E Environment — Slight, short-term impact (less than one year) on species, habitat (but not Broadly acceptable
affecting ecosystems function), physical or biological attributes.
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Unplanned discharges: Deck and subsea spills 6.7.7 F Environment — No lasting effect (less than one month); localised impact not significant to 2
environmental receptors (e.g. water quality).

Unplanned discharges: Release of solid hazardous and 6.7.8 F Environment — No lasting effect (less than one month); localised impact not significant to 2

non-hazardous wastes environmental receptors (e.g. water quality).

Physical presence: Vessel collision with marine fauna 6.7.9 E Environment — Slight, short term local impact (less than one year) on species, habitat (but not | 1
affecting ecosystems function), physical or biological attributes.

Physical presence: Disturbance to seabed from loss of station 6.7.10 E Environment — Slight, short term local impact (less than one year) on species, habitat (butnot | 0

keeping affecting ecosystems function), physical or biological attributes.

Physical presence: Dropped object resulting in seabed disturbance 6.7.11 F Environment — No lasting effect (less than one month); localised impact not significant to 2
environmental receptors (e.g. benthic habitats).

Physical presence: Accidental introduction and establishment of 6.7.12 E Environment — No credible risk identified. 0

Invasive marine species Reputation and Brand — Minor, short-term impact (one to two years) to reputation and brand.

Close scrutiny of asset level operations or future proposals.

Broadly acceptable

Broadly acceptable

Broadly acceptable

Broadly acceptable

Broadly acceptable

Broadly acceptable
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6.2.1 Cumulative Impacts

Woodside has assessed the cumulative impacts of the Petroleum Activities Program in relation to
other relevant petroleum activities that could realistically result in overlapping temporal and spatial
extents. This has resulted in review of the following developments, with impacts discussed as
relevant in various sections of Section 6.6 and 6.7:

e Wheatstone production — Wheatstone gas pipeline.
e Julimar Operations — JDP2 flowline and umbilical.

Additionally, where relevant the cumulative impacts of activities associated with undertaking multiple
concurrent or parallel activities associated with this Petroleum Activities Program have been
assessed for cumulative impacts as relevant in Sections 6.6 and 6.7.

Given that unplanned activities are not intended to occur during the petroleum activities program, no
reasonable estimate of the frequency, intensity or duration of such activities can be made. If these
activities are undertaken, they will be discrete events and any impacts will be localised. As such,
Woodside has reasonably assessed unplanned events are not credible, with no consideration of
cumulative impacts of repeated unplanned events from the Petroleum Activities Program or
compounding impacts from other petroleum facilities within the region.

6.3 Environmental Performance Outcomes, Standards and Measurement Criteria

Regulation 13(7) of the Environment Regulations requires that an EP includes EPOs, EPSs and MC
that address legislative and other controls to manage the environmental risks and impacts of the
activity to ALARP and Acceptable levels.

EPOs, EPSs and MC for the Petroleum Activities Program have been identified to allow Woodside's
environmental performance to be measured and through the implementation of this EP, to determine
whether the EPOs and EPSs have been met.

The EPOs, EPSs and MC specified are consistent with legislative requirements and Woodside’s
standards and procedures. They have been developed based on the legislation, codes and
standards, good industry practices and professional judgement outlined in Sections 2.6.1.4 and 2.7,
as part of the acceptability and ALARP justification process.

The EPOs, EPSs and MC are presented throughout this section and in Appendix D. A breach of
these EPOs or EPSs constitutes a ‘Recordable Incident’ under the Environment Regulations (refer
to Section 7.8).

6.4 Presentation

The analysis and evaluation (ALARP and acceptability), EPOs, EPSs and MC are presented in
tabular form throughout this section, as shown in the sample below. Italicised text in this example
table denotes the purpose of each part of the table, with reference to the relevant sections of the
Regulations and/or this EP.

Context
Description of the context for the impact/risk. Regulation 13(1, 13(2) and 13(3)

Description of the Activity — Description of the Environment —

Regulation 13(1) Regulations 13(2)(3) Consultation — Regulation 11A

Impacts and Risks Evaluation Summary
Summary of ENVID outcomes

Source of Risk Environmental Value Potentially Evaluation
Impacted

Regulation 13(1) Regulations 13(2)(3) Section 2
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Likelihood

Soil and Groundwater
Risk Rating

Marine Sediment
\Water Quality

IAir Quality (incl Odour)
Ecosystems/ Habitat
Species
Socioeconomic
Decision Type
Consequence/Impact
IALARP Tools
IAcceptability
Outcome

Summary of source of risk/
impact

Description of Source of Risk or Impact

Description of the identified risk/impact including sources or threats that may lead to the impact/risk or identified event.
Regulation 13(1).

Impact or Consequence Assessment

Environmental Value/s Potentially Impacted

Discussion and assessment of the potential impacts to the identified environment value/s. Regulation 13(5) (6).
Description of potential impacts to environmental values aligned to Woodside Risk Matrix consequence descriptors.

Demonstration of ALARP

- Benefit in Control
Control Considered Gl Fe_a_15|b|llty EF) e Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS) Reduction

ALARP/Hierarchy of Control Tools Us—d - Section 2.6.2

Summary of control Technical/logistical Qualitative Proportionality of If control is
considered to ensure | feasibility of the control. commentary of cost/sacrifice vs adopted,
the impacts and risks | cost/sacrifice required to impact/risk that could environmental reference to
are continuously implement the control be averted/ benefit. If Control No.
reduced to ALARP. (qualitative measure). environmental benefit | proportionate provided.
Regulation 13(5)(c). gained if the cost/ (benefits

sacrifice is made and outweigh costs),
the control is adopted. the control will be
adopted. If
disproportionate
(costs outweigh
benefits), the
control will not be
adopted.

ALARP Statement

Made on the basis of the environmental risk/impact assessment outcomes, use of the relevant tools appropriate to the
decision type (Section 2.7) and a proportionality assessment. Regulation 10A (b).

Demonstration of Acceptability

Acceptability Statement

Made on the basis of applying the process described in Section 2.7 taking into account internal and external
expectations, risk/impact to environmental thresholds and use of environment decision principles. Regulation I(c)

4 Qualitative measure
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EPOs, EPSs and MC

Environmental Performance Outcomes Controls Environmental Measurement
Performance Criteria
Standards

EPO No. C No. PS No. MC No.

S: Specific performance that addresses the | Identified control Statement of the Measurement

legislative and other controls that manage adopted to ensure performance required of | criteria for

the activity, and against which performance | that the impacts and a control measure. determining

by Woodside in protecting the environment | risks are continuously | Regulation 13(7)(a). whether the

will be measured. reduced to ALARP. outcomes and

M: Performance against the outcome will Regulation 13(5) (c). standards have

be measured through implementation of been met.

the controls via the MC. Regulation 13(7)(c).

A: Achievability/feasibility of the outcome
demonstrated via discussion of feasibility
of controls in ALARP demonstration.
Controls are directly linked to the outcome.

R: The outcome will be relevant to the
source of risk/impact and the potentially
impacted environmental value®

T: The outcome will state the timeframe
during which the outcome will apply or by
which it will be achieved.

6.5 Environment Risks/Impacts not Deemed Credible or Outside the Scope of this
EP

The ENVID identified a source of environmental risk/impact that was assessed as not being
applicable (not credible) within or outside the Operational Area and therefore was determined to not
form part of this EP (refer Section 2.5). This is described in Section 6.5.1 for information only.

6.5.1 Shallow/Nearshore Activities

The Petroleum Activities Program is located in water depths greater than 110 m and at a distance
about 40 km from the nearest landfall (Montebello Islands). Consequently, risks associated with
shallow/near shore activities such as risks of grounding were assessed as not credible.

6.5.2 Risks to the Wheatstone Pipeline and JDP2 Flowline and Umbilical

As described in Section 4.6.6, existing subsea infrastructure is present in the Operational Area as
part of Chevron’s Wheatstone Development and Woodside’s Julimar Development (see
Figure 4-14). The Operational Area for the activity overlaps with the Wheatstone gas pipeline from
the Wheatstone offshore facilities to the LNG plant at Ashburton on the mainland. It also overlaps
with the JDP2 flowline and umbilical. A subsea loss of containment from a rupture of the Wheatstone
pipeline or JDP2 flowline within the Operational Area could occur in the event of a dropped object or
if loss of station keeping of the MODU from mooring failure were to result in anchor drag across the
pipeline.

Worst-case credible hydrocarbon release scenarios have been defined in the Start-Up and
Operations EP for the Wheatstone Project and the Julimar Operations EP, including subsea loss of
containment resulting from a rupture of the pipeline/flowline. The EPs provide a description and
assessment of impacts and risks. Management controls and response capabilities are also detailed
in the EP. Additional controls for operating the MODU are provided throughout Sections 6.6 and 6.7

5Where impact/consequence descriptors are capitalised and presented within EPOs in Section 6; performance level corresponds with
those aligned with the Woodside Risk Matrix (refer Section 2.6.3).
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of this EP. In particular, controls are included for the prevention of dropped objects (Section 6.7.11)
and loss of station keeping (Section 6.7.10).
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6.6 Planned Activities (Routine and Non-routine)

6.6.1 Physical Presence: Interaction with Other Marine Users

Context

Socioeconomic and Cultural — Stakeholder Consultation —

Project Vessels — Section 3.8 Section 4.6 Section 5

Impact Evaluation Summary

Environmental Value Potentially

Impacted Evaluation

Source of Impact

Soil and Groundwater
Marine Sediment
\Water Quality

IAir Quality (incl Odour)
Ecosystems/ Habitat
Species

Likelihood

Risk Rating
IAcceptability

Outcome

X Socioeconomic
> |Decision Type
T |Consequence/lmpact

@ IALARP Tools

Interference with other EPO
users — proximity of 1&2
MODU and project
vessels causing
interference with or
displacement to third
party vessels
(commercial fishing
and commercial

shipping)
Temporary continued X A F - -

presence of the
wellheads

Broadly acceptable

Description of Source of Impact

Presence of MODU and Vessels

A number of vessels and a MODU (outlined in Table 3-5) will be temporarily present in the Operational Area during
the Petroleum Activities Program to permanently plug the wells and remove all associated well infrastructure above
the seabed.

A subsea support vessel (IMR vessel or AHV) will be used to conduct IMR activities such as removal of marine growth
prior to the permanent plugging activity, this will take an estimated one day per well (up to about a week). An AHV
may be used to pre-lay the MODU moorings and will take up to three weeks. An IMR may also be required in the
Operational Area during the ongoing preservation of the subsea wells prior to removal of the wellheads.

Permanent plugging activities are expected to take about 20 to 60 days per well as outlined in Section 3.5 and will be
undertaken by a semi-submersible moored MODU. An IMR vessel or AHV may be used to cut and recover
infrastructure following plugging activities. Recovery of infrastructure will likely take 18 — 36 hours per well and up to
about three weeks for all infrastructure, including a seabed clearance survey.

Support vessels will also be present within the Operational Area and may include an AHV (to set anchors and support
MODU operations) and activity support vessels such as cargo vessel(s) and barges which will be used for transporting
of equipment and materials from a port/staging area to the Operational Area.

The presence of these project vessels and MODU in the Operational Area presents an opportunity for interaction with
third-party marine users.

Continued temporary presence of well infrastructure

Following permanent plugging, well infrastructure (above the mudline) may be temporarily left in-situ for up to two and
a half years until their removal and/or recovery by a vessel (Section 3.8).

Burried mooring anchors
Six mooring anchors will remain embedded below the seabed.
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Impact Assessment

Interactions with Commercial Fishing Activities

The Operational Area overlaps three Commonwealth and 11 State managed fisheries (Section 4.6.2). However, only
the State-managed Pilbara Line Fishery and Pilbara Trap Managed Fishery are considered to have limited potential
for interaction with project activities (Section 4.6.2).

The Operational Area is located within a 60 nm CAES block which has reported up to six Pilbara Line Fishery vessels
and up to three Pilbara Trap Managed Fishery vessels active in the block each year between 2009 and 2019. Each
year consistent annual fishing effort was reported from both fisheries (Section 4.6.2). Given the overlap of the
Operational Area with the fishing block and the annual fishing effort, interactions with the fishery may occur.

During Project activities, vessels will be temporarily present in the Operational Area and may restrict the use of the
area by the fishery, and any other commercial fisheries that have been identified as having potential (but unlikely) to
use the Operational Area. Use will particularly be restricted by the 500 m exclusion zone (temporary) that will be
established around the MODU and the subsea support vessel when undertaking removal activities. However, because
vessels will be in the area for short periods over a defined amount of time, impacts during decommissioning activities
will be localised.

Given the short duration of the activity, the temporary presence of project vessels in the Operational Area would
potentially result in a localised interference (navigational hazard) and displacement/avoidance by commercial fishing
vessels within the immediate vicinity of the MODU or project vessels. However, there was no direct response from
commercial fisheries during the stakeholder consultation period, and as such the potential impact is considered to be
minor and temporary.

If a wellhead or Xmas tree is temporarily left in-situ, it is unlikely to displace or cause a risk to other marine users
given the water depths where the infrastructure is located and that no trawl fishers currently operate in the area.
Although recent fishing effort from the Pilbara Line Fishery overlaps the Operational Area, future interactions with the
fishery and infrastructure temporarily left in-situ are not expected given the distribution of effort and the fishing
methods utilised by the fishery (i.e. line fishing restricted to the upper portion of the water column). Impacts to
commercial fishing activities if any well infrastructure remains in-situ for up to two years before removal are therefore
not expected.

Disturbance to marine users are not expected from the six embedded mooring anchors given the anchors will be
buried below the seabed.

Displacement of Recreational Fishing

Recreational fishing is unlikely to occur in the Operational Area due to its depth and distance from shore. Stakeholder
consultation did not identify any recreational activities that could be impacted by the activity. Recreational fishing in
the region is concentrated around the coastal waters and islands of the NWMR, such as the Montebello Islands (about
43 km from the Operational Area).

If recreational fishing effort occurred within the Operational Area while activities are being performed, displacement as
a result of the Petroleum Activities Program would be minimal and relate only to the exclusion zones (temporary)

(500 m radius) that would be in place around the MODU and the subsea support vessel when undertaking removal
activities. Therefore, the potential impact is considered to be localised and would result in no lasting effect.

Displacement to Commercial Shipping

The presence of the MODU and/or project vessels could potentially cause temporary disruption to commercial
shipping, however the nearest marine fairway is approximately 37 km north-east of Operational Area. Shipping in the
area is mainly related to the resources industry. The potential impacts associated with this Petroleum Activities
Program may include displacement of vessels as they make slight course alterations to avoid the MODU and/or
subsea support vessel(s).

Interference with Existing Oil and Gas Infrastructure

Interactions with operators of other nearby facilities have the potential to occur, including the Wheatstone gas pipeline
(operated by Chevron) and the JDP2 flowline and umbilical, both of which overlap the Operational Area. Although
unlikely, interactions may occur with vessels undertaking IMR activities on the Wheatstone gas pipeline and the JDP2
flowline and umbilical. The Pluto Platform (operated by Woodside), Wheatstone Platform (operated by Chevron) and
the John Brookes (operated by Santos WA Southwest P/L) are 14 km, 22 km and 39 km from the Operational Area,
respectively. This would mainly be as a result of project-based vessel movements to and from the Operational Area,
which are not covered within this EP.

There may be cumulative impacts to commercial fisheries from concurrent IMR activities associated with Wheatstone
and the JDP2 flowline and umbilical. For the fisheries considered active in the vicinity of the Operational Area,
potential cumulative impacts to vessels that overlap the Operational Area would be localised with no lasting effect.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that the physical presence of the MODU and project vessels will not result
in a potential impact greater than localised displacement of shipping, commercial/recreational fishing, oil and gas
interests with no lasting effect.
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Demonstration of ALARP

Control Feasibility (F) . L Control
Control Considered and Cost/Sacrifice :Beneflt/Reductlon n Proportionality | Adopted
(CS)° mpact
Legislation, Codes and Standards
No controls identified.
Good Practice
AHO notified of activities F: Yes Notification to AHO Control is Yes
and movements no less CS: Minimal cost. will enable them to Standard C11
than four working weeks Standard practice. generate navigation Practice.
prior to scheduled activity warnings (Maritime
commencement date of Safety Information
permanent plugging and Notifications (MSIN)
infrastructure removal and Notices to
activities. Mariners (NTM)
(including
AUSCOAST warnings
where relevant)).
Notify relevant fishing F: Yes Communicating the Benefits Yes
industry government CS: Minimal cost. Petroleum Activities outweigh C1.2
departments, Standard practice. Program to other cost/sacrifice.
representative bodies and marine users ensures | control is also
licence holders of activities they are informed and | gsiandard
prior to commencement aware, thereby Practice.
and upon completion of reducing the
activities. likelihood of
interfering with other
marine users.
Notify AMSA JRCC for the F: Yes Communicating the Benefits Yes
permanent plugging and CS: Minimal cost. Petroleum Activities outweigh c13
infrastructure removal Standard practice. Program to other cost/sacrifice.
activities: marine users ensures | control is also
o 24-48 hrs before they are informed and | standard
operations commence aware, thereby Practice.
. reducing the
o when operations start likelihood of
e When operations end interfering with other
marine users.
Notify A;"O and AMSA F: Yes Communicating the Benefits Yes
jggﬁg tﬁg{iri);:]zngfeghe CS: Minimal cost. Eetroleum Activities outweigh c1.4
e Standard practice. rogram to other cost/sacrifice.
Petroleum Activities marine users ensures | control is al
Program. they are informed and oo’ 1S &is0
Standard
aware, thereby Practice.
reducing the
likelihood of
interfering with other
marine users.
Notify relevant F: Yes. Communicating the Benefits Yes
stakeholders for activities g Petroleum Activities outweigh C15
within the Petroleum CS: Minimal cost. Program to other cost/sacrifice.
Activities Program that Standard practice. marine users ensures .
commence more than a they are informed and Control is also
year after EP acceptance. aware, thereby ﬁ:gzgggd

reducing the

1 Qualitative measure
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Demonstration of ALARP

Control Feasibility (F) Benefit/Reduction in Control
Control Considered and Cost/Sacrifice Proportionality | Adopted
5 Impact
(CS)
likelihood of
interfering with other
marine users.
Establish and maintain a F: Yes. Interactive map Benefits Yes
publicly available e provides outweigh C16
interactive map which gts Izi/llnélmal C(tJ.St' additional/alternate cost/sacrifice.
provides stakeholders with andard practice. method for marine
updated information on users to obtain
activities being conducted information on the
as part of the Petroleum timing of activities,
Activities Program including thereby reducing the
location of MODU. likelihood of
interference with
other marine users.
Remove all well F: Yes. Impact assessment Disproportionate. | No
infrastructure immediately . has determined Cost/sacrifice
following permanent CS: Moderate cost. leaving well outweighs
plugging activities. infrastructure on the benefit to be
seabed (either wet gained.
parked or connected
to the well) for up to
two years following
permanent plugging
activities is not
expected to result in
impacts to other
marine users.
Remove well infrastructure. | F: Yes. Eliminates potential Benefits Yes
) interaction with outweigh c2.1
CS: Moderate cost. commercial fishers. cost/sacrifice.

No reduction in
consequence will
occur.

Professional Judgement — Eliminate

No controls identified.

Professional Judgement — Substitute

No controls identified.

Professional Judgement — Engineered Solution

No controls identified.

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the
impacts of the presence of the MODU and project vessels during permanent plugging and well infrastructure removal

activities.

As no reasonable additional/alternative controls were identified that would further reduce the impacts without grossly
disproportionate sacrifice, the impacts and risks are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, the presence of the MODU and project vessels
during permanent plugging and well infrastructure removal activities may result in negligible, localised impacts with no
lasting effect (<1 month) to commercial fishing, recreational fishing, shipping and existing oil and gas infrastructure. Due
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Demonstration of ALARP

Control
Proportionality | Adopted

Control Feasibility (F)
Control Considered and Cost/Sacrifice
(Cs)°

Benefit/Reduction in
Impact

to the size and location of the well infrastructure, the continued presence of well infrastructure for up to 2.5 additional
years following permanent plugging activities is not expected to cause impact to other marine users.

The adopted controls are considered consistent with industry good practice and professional judgement and meet the
requirements and expectations of AMSA and AHO identified during impact assessment and stakeholder consultation.
On the basis of the environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in
Section 2.7.2, this is considered an acceptable level of impact.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 1

Marine users aware of
the Petroleum Activities
Program.

Clia

Notify AHO of activities
and movements no less
than four working weeks
prior to the scheduled
activity commencement
date of permanent
plugging and infrastructure
removal activities.

PS11

Notification to AHO of
activities and movements to
allow generation of
navigation warnings (MSIN
and NTM [including
AUSCOAST warnings
where relevant]).

MC1l11

Consultation records
demonstrate that AHO has
been notified prior to
commencement of
permanent plugging and
infrastructure removal
activities to allow generation
of navigation warnings
(MSIN and NTM [including
AUSCOAST warnings where
relevant]).

c12

Notify relevant government
departments, fishing
industry representative
bodies and licence holders
of activities prior to
commencement and upon
completion of activities.

PS 1.2

DPIRD, WAFIC, Pilbara
Trap licence holders and
Pilbara Line licence holders
notified prior to
commencement and upon
completion of activities.

MC1.2.1

Consultation records
demonstrate that DPIRD
has been notified prior to
commencement of
permanent plugging and
infrastructure removal
activities.

C1l3

Notify AMSA JRCC for the
permanent plugging and
infrastructure removal
activities:

e  24-48 hrs before
operations commence

e  When operations start
e  When operations end

PS 1.3

Notification to AMSA JRCC
to prevent activities
interfering with other marine
users. AMSA’s JRCC will
require the MODU'’s details
(including name, callsign
and Maritime Mobile
Service Identity), satellite
communications details
(including INMARSAT-C
and satellite telephone),
area of operation, requested
clearance from other
vessels and need to be
advised when operations
start and end.

MC 131

Consultation records
demonstrate that AMSA
JRCC has been notified
within required timeframes.

Cl4

Notify AHO and AMSA
JRCC of any extended
delay in the timing of the
Petroleum Activities

PS 1.4

AHO and AMSA JRCC
notified of any extended
delay in the timing of the
Petroleum Activities

MC 141

Consultation records
demonstrate that AHO and
AMSA JRCC were notified
of extended delays in the

Program. Program. timing of the Petroleum
Activities Program.
C15 PS 15 MC 15.1

Notify relevant
stakeholders for activities
within the Petroleum
Activities Program that
commence more than a
year after EP acceptance.

Stakeholders will be notified
no less than four working
weeks prior to scheduled
activity commencement
date.

Records demonstrate
relevant stakeholders have
been consulted.
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C1l6

Establish and maintain a
publicly available
interactive map which
provides stakeholders with
updated information on
activities being conducted
as part of the Petroleum
Activities Program
including location of
MODU.

PS 1.6

Activity interactive map
established and maintained
throughout activities.

MC 1.6.1

Records demonstrate
interactive map was
provided and available to
stakeholders throughout
activities.

EPO 2

Prevent future adverse
interactions with other
marine users from well
infrastructure.

c21

Remove well infrastructure.

PS 21

Well infrastructure, above
the mudline’, is removed
prior to the end of 2024.

MC 211

Seabed clearance survey
demonstrates well
infrastructure has been
removed.
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6.6.2 Physical Presence: Disturbance to Benthic Habitat from MODU Anchoring,
Permanent Plugging, Well Infrastructure Removal Activities and ROV
Operations

Context

Mooring installation and anchor hold
testing — Section 3.10.3

Permanent Plugging Activities — Physical Environment — Section 4.4 | Stakeholder Consultation — Section
Section 3.10.8.3 Biological Environment — Section 4.5 S

Remotely Operated Vehicles —
Section 3.9.1

Impact Evaluation Summary

Environmental Value Potentially

Impacted Evaluation
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Disturbance to seabed from X X X A E - - GP EPO

MODU station keeping 3&4
(MODU mooring, including
anchor hold testing).

Disturbance to seabed from X X X A F - -
subsea cleaning and
preparation for permanent
plugging activities (water
jetting and sediment
relocation), including use of
the ROV.

Removal of marine habitat X X X A F - -
growth on Xmas trees and
wellheads.

Broadly Acceptable

Disturbance to seabed from X X X A F - -
cutting and removal of Xmas
trees and wellheads
including mud mats for
equipment laydown.
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Description of Source of Impact

MODU Anchoring and Anchor Hold Testing

Seabed disturbance will result from anchor hold testing and MODU anchor mooring system, including placement of
anchors and chain/wire on the seabed, potential dragging during tensioning and recovery of anchors. Overall, mooring
of the MODU and anchor hold testing activities will result in localised, small-scale seabed disturbance. Mooring may
require an eight to 12 point pre-laid mooring system; however, as permanent plugging activities is planned to take place
outside of cyclone season, a standard eight point system is more likely. A single mooring system will be laid and the
MODU will kedge between wells.

Moorings will be placed in a radius around the well of up to 4000 m and a mooring analysis will be undertaken to
determine the appropriate mooring pattern. The area of seabed affected by anchoring operations depends upon water
depth, currents, size of the vessels and anchors, and length of anchor chain (NERA, 2018a). As part of mooring
preparations, anchor holding testing may be conducted and may result in short-term, localised anchor drag on the
seabed. The planned anchoring activities will be within the parameters defined in the Anchoring of Vessels and Floating
Facilities EP Reference Case (Department of Industry, Innovation and Science, undated) during the Petroleum Activities
Program, including:

e installation of moorings, buoys, equipment or other infrastructure for a period of up to two years
e wet storage on seabed of anchor chains etc., during activities up to two years
e activities with total areas of seabed disturbance less than 13,000 m?

e locations of water depth greater than 70 m. This boundary is set to exclude areas of sensitive primary producer
habitats (e.g. corals, seagrass) that occur in shallower waters.

DTM Anchors Below Seabed

Six DTM mooring anchors (35 Tonne steel Stevpris anchors) are embedded below the seabed and will not be removed.
These may corrode and decompose in-situ over time. Steel is mainly comprised of iron (~98%) and also contains small
amounts of carbon, manganese, chromium, silicon, and phosphorus.

ROVs

The use of ROVs during the Petroleum Activities Program may result in temporary seabed disturbance and suspension
of sediment causing increased turbidity as a result of working close to, or occasionally on, the seabed. ROV use close
to or on the seabed is limited to that required for effective and safe subsea activities. The footprint of a typical work class
ROV is approximately 2.5 m by 1.7 m.

Subsea Cleaning, Sediment Removal and Other Preparation Activities

Subsea cleaning and preparation activities include removing marine growth from infrastructure such as the Xmas trees
and relocating sediment that has built up around subsea infrastructure. Removing marine growth may be done in various
ways. Those that have the potential to impact the seabed include use of high-pressure water and/or brushes on ROVs.

An ROV may be used to relocate sediment material around the well location to allow inspection/intervention works to
be performed. Relocating sediment involves using an ROV-mounted suction pump to remove sediment that has built
up around the well infrastructure. This will cause localised and temporary impacts to water quality from increased
turbidity and may cause localised and temporary impacts to benthic habitats.

Cutting and removal of Xmas trees and wellheads

Localised seabed disturbance will occur when cutting and removing the Xmas trees and wellheads, including the
placement of mud mats for equipment laydown. Given cut is planned to be made from within the well below the
mudline, disturbance is expected to be minimal.

Impact Assessment

MODU station keeping (including activities associated with mooring design and anchor hold testing), subsea cleaning
and preparation, installation of mud mats and ROV operations are likely to result in localised to short-term, physical
modification to the seabed and localised disturbance to soft sediments. The six anchors that will remain embedded
below the seabed are expected to have a negligible impact on the surrounding environment.

Benthic habitats within the footprint of the infrastructure laydown consist of soft, unconsolidated sediments which host
sparse assemblages of filter- and deposit-feeding epifauna and infauna, as well as demersal fishes. These soft
sediment habitats, and associated biological communities, are widely represented throughout the NWMR and are not
considered to be of particular conservation significance.

Physical impacts from the Petroleum Activities Program are expected to be for the most part confined to sediment-
burrowing infauna associated with the soft sediment seabed and surface epifauna invertebrates, particularly filter
feeders, inhabiting the infrastructure. Activities at the wellhead locations may therefore temporarily disturb these
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artificial habitats and associated fauna. These impacts are expected to be localised and mainly restricted to the
footprint of the infrastructure and small areas around it. Given the widespread representation of the infauna
communities within the Operational Area and the broader NWMR, significant impacts to these communities are not
expected. Impacts associated with anchoring and mooring, will occur beyond the footprint of the existing
infrastructure, but the area disturbed will also be limited. Impacts to infauna and epifauna associated with hard
substrate could occur but would represent a small proportion of the wider representative biota.

The Operational Area overlaps one KEF: the ancient coastline at 125 m depth contour KEF. The ecological values of
the KEF are described in Appendix H. These include the potential of enhanced productivity associated with sessile
communities due to increased availability of nutrients and enhanced vertical mixing of water layers. While the
Operational Area overlaps a small portion of the KEF, the ecological functions of the KEF (submerged coastline
providing areas of hard substrate, diverse biological assemblages, enhanced productivity) are not predicted to be
impacted by the Petroleum Activities Program. Project-specific Mooring Design Analysis will also help avoid any
direct physical impacts to natural hard substrate that may occur in the Operational Area. ROV activities near the
seafloor and associated sediment relocation activities may result in localised impacts to deep-water biota, as a result
of elevated turbidity and the clogging of respiratory and feeding parts (turbidity) of filter-feeding organisms. However,
elevated turbidity would only be expected to be very localised, and temporary, and is therefore not expected to have
any significant impact to environment receptors, particularly given the low densities of benthic organisms at the water
depths of the Operational Area.

The use of water jetting to remove marine growth on the wellhead structures will result in temporary suspension of
organic matter and localised increase in turbidity. Water jetting will be limited to what is necessary to perform an
effective inspection prior to cutting and removal of the Xmas tree and wellhead.

The cutting and removal of the Xmas trees and wellheads, including the laydown of mud mats will affect a relatively
small footprint of the seabed and lead to localised, temporary suspension of sediments. As such, no significant
impacts to benthic fauna are expected.

The DTM mooring anchors are buried to 5 m to 5.5 m below the mudline at the tip and between just below mudline and
2 m below the seabed will corrode and decompose over time. Corrosion results in the release of trace amount of metals
(e.g. iron and manganese) to the immediate surrounding sediments. Due to the robustness of the materials involved
and the depth the anchors are buried in the seabed, corrosion is likely to be a very slow process approximately 0.025
mm/year and 0.06 mm/year (Wang, et al. 2005).

Iron, the main constituent of steel (~98%) is not considered a significant contaminant in the marine environment and is
only toxic to marine organisms at extremely high concentrations (Grimwood and Dixon, 1997). As the other constituents
represent less than 1% of the steel composition, impacts to marine sediments, highly localised. Given the low toxicity
of iron and the slow release rate, impacts to marine sediments are going to be highly localised with no significant
impacts.

Based on the above assessment, seabed disturbance and sub seabed impacts are unlikely to impact on the
ecological value of the Operational Area and surrounding environment, including the ancient coastline at 125 m depth
contour KEF.

Cumulative impacts in relation to other relevant petroleum activities are not predicted to occur as it is expected that
any IMR activities associated with the Petroleum Activities Program will be spatially and temporally separated from
acitivites associated with the JDP2 and Wheatstone subsea infrastructure. The predicted impacts of these other
activities will be similar to those described above, with localised seabed impacts in the vicinity of the subsea
infrastructure.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, seabed disturbance from the Petroleum Activities Program will result in no greater than
localised, slight and short-term impacts to benthic habitat and communities (i.e. Environment Impact E).

Demonstration of ALARP

Control Considered Control Feasibility (F) and | Benefit/Reduction Proportionalit Control
Cost/Sacrifice (CS)®8 in Impact P y Adopted

Legislation, Codes and Standards

Ongoing consultation | F: Yes Legislative Control based on Yes

with DAWE on the CS: Minimal cost. Standard | regquirement. legislative requirements — | = 31

application of the practice. must be adopted.

Environmental

1 Qualitative measure
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Demonstration of ALARP

Control Considered Control Feasibility (F) and | Benefit/Reduction Proportionality Control
Cost/Sacrifice (CS)® in Impact Adopted
Protection (Sea
Dumping) Act 1981
Good Practice
Project specific F: Yes. The mooring design | Benefits outweigh Yes
mooring design . - analysis determines | cost/sacrifice.
analysis. CS: A_dd|t|on§\| costs the number and c32
associated with upgraded spread of anchors
MODU mooring design. required based on
sediment type and
seabed topography,
reducing the
likelihood of anchor
drag leading to
seabed disturbance.
Long baseline (LBL) | F: No. MODU will be Not assessed, Not assessed, control not | No
or ultra-short moored, therefore, control not feasible. | feasible.
baseline (USBL) transponder technology is
positioning not feasible.
technology used. CS: Not assessed, control
not feasible.
Environmental F: Yes. Environmental Control grossly No
monitoring of the - o monitoring would disproportionate.
seabed prior to and CS: Significant. Monitoring not result in any Monitoring will not reduce
following the O.f th.e. seabed Y".OUld have additional the consequence or
Petroleum Activities S'gn'f'cf”‘“t additional costs information about likelihood of any impacts
Program to assess to_ obtain and_ analyse Qata the seabed above to the seabed, and the
any impacts to with the spatial resolution to what is provided by | cost associated with the
seabed. accurately assess_changes the Woodside Well level of monitoring
to the seabed habitat. Location and Site required to accurately
Appraisal Data assess any impacts
Sheet and mooring greatly outweighs the
design analysis. benefits gained.
Zggirt?;ﬁfly no Although adoption of this
reductions in con_trol could be useq to
likelihood or verify EP_Os, gl_ternatlve
consequence would controls |dent|f|ed_ also
OCCUT. allow d(_emonstratlon that
the environmental
outcome has been met
based on the nature of
the activity (i.e.
predictable impacts) and
relatively low sensitivity
of the area.
Undertake sediment | F: Yes. Sediment sampling | Benefits outweigh Yes
sampling to CS: Sediment sampling and | @nd analysis an cost/sacrifice. C41
unders_tand the ROV costs. ROV survey will be
potential used to inform

contaminants of
concern and ROV
images to
understand physical
disturbance from the
Balnaves

future compliance
with S270 (3)(e)
and (3)(f), at the
point of title
relinguishent.
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Demonstration of ALARP

Control Considered

Control Feasibility (F) and
Cost/Sacrifice (CS)®

Benefit/Reduction
in Impact

Proportionality

Control
Adopted

Development
Project.

Professional Judgem

ent — Eliminate

Only use DP MODU
(no anchoring
required).

F: No.

CS: No. It is not feasible to
use a DP MODU as the
Operational Area is too
shallow.

Woodside has a
demonstrated capacity to
manage the environmental
risks and impacts from
mooring to a level that is
ALARP and acceptable.

Not assessed,
control not feasible.

Not assessed, control not
feasible.

No

Do not use ROV
close to, or on, the
seabed.

F: No. The use of ROVs
(including work close to or
occasionally landed on the

Not assessed,
control not feasible.

Not assessed, control not
feasible.

No

seabed) is critical, as the
ROV is the main tool used
to guide and manipulate
equipment during plug and
abandon activities. ROV
usage is already limited to
only that required to
conduct the work effectively
and safely. Due to visibility
and operational issues,
ROV work on or close to
the seabed is avoided
unless necessary.

CS: Not assessed, control
not feasible.

Unbury and remove See Section 3.13.2 DTM anchors decommissioning options assessment. No
DTM anchors from

below seabed

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

No additional controls identified.

ALARP Statement

On the basis of the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the impacts
of benthic habitat disturbance from MODU station keeping (including activities associated with mooring design and
anchor hold testing), subsea cleaning and preparation, installation of mud mats and ROV operations. As no reasonable
additional/alternative controls were identified that would further reduce the impacts without grossly disproportionate
sacrifice, the impacts are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, disturbance to benthic habitats from the
Petroleum Activities Program may result in slight and short term effects (<1 year) or lower to habitat (but not affecting
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Demonstration of ALARP

Control
Adopted

Benefit/Reduction
in Impact

Control Feasibility (F) and

Control Considered Cost/Sacrifice (CS)?

Proportionality

ecosystems function), physical and biological attributes of benthic habitats.

The adopted controls are considered consistent with industry good practice and professional judgement. On the basis
of the environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2,

this is considered an acceptable level of impact.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 3

No impact to benthic
habitats greater than a
consequence level of E®
inside the Operational
Area during the
Petroleum Activities
Program.

C31

Woodside to continue to
engage with DAWE on the
application of the
Environment Protection

PS 3.1

Woodside continues to
engage with DAWE
regarding the application of
the Environment Protection

MC 3.1.1

Stakeholder consultation
records demonstrate DAWE
continue to be engaged on
the application of the

(Sea Dumping) Act 1981. (Sea Dumping) Act 1981 Environment Protection
and to comply with (Sea Dumping) Act 1981.
requirements under the Act.
MC 3.1.2
If required, a sea dumping
application will be submitted.
C32 PS 3.2 MC 3.2.1

Project-specific Mooring
Design Analysis.

Seabed disturbance from
MODU mooring limited to
that required to ensure
adequate MODU station
keeping capacity.

Records demonstrate
Mooring Design Analysis
completed and implemented
during anchor deployment.

EPO 4

Physical damage to the
seabed or subsoil and/or
potential contaminants of
concern are identified for
the Balnaves
Development Project

Cc41

Undertake sediment
sampling to understand the
potential contaminants of
concern and ROV images
to understand physical
disturbance from the
Balnaves Development
Project.

PS4.1

Implement a sediment
sampling program and ROV
survey for the Balnaves
Development Project.

MC 4.1.1

Report demonstrates
sampling plan implemented
and ROV survey
undertaken.

9 Defined as E - Slight, short term local impact (less than one year), on species, habitat (but not affecting ecosystem function), physical

or biological attributes’.
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6.6.3 Routine Acoustic Emissions: Generation of Noise from Project Vessels,
MODU, and Helicopter Operations

Context

Project Vessels — Section 3.8
Helicopters — Section 3.9.2 Biological Environment — Section

Permanent Plugging Activities — 4.5
Section 3.10

Stakeholder Consultation — Section 5

Impact Evaluation Summary

Environmental Value Potentially

Impacted Evaluation

Source of Impact

Soil and Groundwater
Marine Sediment
\Water Quality

/Air Quality (incl Odour)
Ecosystems/ Habitat
Socioeconomic
Likelihood

Risk Rating
IAcceptability

> |Decision Type
T |Consequence/lmpact

X [Species

Generation of acoustic
signals from DP
systems on support
vessels.

Ot
(62 v) m
o utcome

3 9 ALARP Tools

Generation of acoustic X A F - -
signals from MODU
and project vessels
during normal
operations.

Generation of acoustic X A F - -
signals from cutting
equipment

Broadly acceptable

Generation of X A = R i}
atmospheric noise
from helicopter
transfers within
Operational Area.

Underwater and X A =
atmospheric noise
from flaring.

Description of Source of Impact

Project vessels and the MODU will generate noise both in the air and underwater, due to the operation of thruster
engines, propeller cavitation, plugging operations, on-board machinery etc. These noises will contribute to and have the
potential to exceed ambient noise levels which range from around 90 dB re 1 yPa (root square mean sound pressure
level (rms SPL)) under very calm, low wind conditions, to 120 dB re 1uyPa (rms SPL) under windy conditions (McCauley,
2005).

MODU

Sources of sound from the moored MODU include: 1) machinery and drilling equipment, including pumps, compressor
and generators; 2) drilling on the seabed, and the machinery will work at higher power. The sound produced by drilling
is continuous and its level is typically quoted as RMS. During drilling, low-frequency tonal components are generated.
Frequency spectra contain tonal components up to 600 Hz attributable to diesel-electric generators, with varying
frequency depending on electric load (Richardson et al., 1995).

McCauley (1998) recorded source noise levels for moored MODUs a— 149 - 154 dB re 1 yPa at 1 m while actively
drilling (with support vessel on anchor) and Greene (1987) recorded source levels of two moored drillships from 145-
158 dB re 1 yPa at 1 m during drilling, (with support vessels idling nearby). Accordingly noise from the moored MODU
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are likely to be significantly lower than other sound sources present during P&A activities, such as support vessels on
DP.

The MODU may be on location for about 20 to 60 days per well (between 80 and 240 days for all four wells), between
May and November. When ongoing, activities will be 24 hours per day, seven days per week.

Project Vessels and Operation of Dynamic Positioning Systems

Subsea support vessels and general support vessels will not anchor within the Operational Area due to water depth;
therefore vessels will use DP. Vessels maintain DP for varying durations during the Petroleum Activities Program,
depending on the activity being undertaken. A subsea support vessel will be used to conduct removal of marine growth
prior to the permanent plugging activity and IMR activities, set anchors and to cut and recover infrastructure following
plugging activities. The general support vessel(s) will be transporting equipment and materials from port/staging area
to the Operational Area, and for general re-supply and support for the MODU. The main source of noise from a DP
vessel relates to using DP thrusters.

Subsea support vessels may use DP while the vessel is maintaining position. McCauley (1998) measured underwater
broadband noise equivalent to about 182 dB re 1 yPa at 1 m (RMS SPL) from a support vessel holding station in the
Timor Sea; it is expected that similar noise levels will be generated by support vessels used for this Petroleum Activities
Program. Hannay et al. (2004) recorded sound measurements from an AHV to be 184.4 dB re 1 yPa at 1 m (rms SPL)
while completing anchor pulls. The AHVs that will be used for this activity have not been identified, but it is expected
that they will be typical AHVs of a similar size and configuration as the vessel measured by Hannay et al. (2004).

Project vessels and the MODU are conservatively expected to have an overall combined source level of 191 dB re 1
pPa (rms SPL), which represents a doubling of noise output from the single loudest source (i.e. 185 dB + 6 dB).

Cumulative noise from the MODU and/or multiple project vessels operating in the Operational Area may result in slightly
elevated noise levels, though this is not expected to significantly increase impacts to marine fauna.

Xmas tree cleaning and preparation will occur up to four months before permanent plug and abandonment and will take
about 1 day per well and up to about 1 week for all four wells. Following plugging activities, the IMR vessel or AHV will
perform the cut and recovery of infrastructure. This will take 18 — 36 hours per Xmas tree and wellhead; and up to about
three weeks for all infrastructure, including a seabed clearance survey.

Cutting of Well Infrastructure

Additional noise from the cutting of the surface casing and conductors is likely to be generated. The casings and
conductors will be cut below the mudline to enable wellhead recovery using either abrasive water jet cutting method, or
mechanical cutting method.

Helicopter Transfers

Helicopter activities may occur in the Operational Area, including the landing and take-off of helicopters on the MODU
or vessel helidecks. Sound emitted from helicopter operations is typically below 500 Hz (Richardson et al., 1995). The
peak received level diminishes with increasing helicopter altitude, but the duration of audibility often increases with
increasing altitude. Richardson et al. (1995) reports that helicopter sound is audible in air for four minutes before it
passed over underwater hydrophones, but detectable underwater for only 38 seconds at 3 m depth and 11 seconds at
18 m depth. Noise levels reported for a Bell 212 helicopter during fly-over was reported at 162 dB re 1 yPa and for
Sikorsky-61 is 108 dB re 1 yPa at 305 m (Simmonds et al., 2004).

Flaring

Received levels from airborne propagation modelling were used to ascertain the underwater received levels during
flaring activities for the Pyxis EP. Only a very small fraction of the acoustic energy produced from flaring will transmit
through the air/water boundary due to the surface of water acting as a reflective plane and a significant component of
acoustic energy reflecting back into the air. The angle at which the sound path meets the surface (angle of incidence)
influences the transmission of noise energy from the atmosphere through the sea surface; with angles £>13° from
vertical being almost entirely reflected (Richardson et al., 1995). The transmission of sound from air to water was
conservatively calculated assuming worst-case vertical incidence. Results indicate the underwater received sound
pressure level during flaring is estimated to be 136 dB re 1pPa at 1m below the sea surface. Flaring of annulus gas
during plug and abandonment activities will be relatively minor with about 1.55 MMscf of gas potentially flared per well.
Accordingly, the potential impacts associated with noise produced during flaring is considered highly localised and not
expected to result in any significant impacts to marine fauna.

Impact Assessment

Receptors

The Operational Area is located in waters ~110-160 m deep. The fauna associated with this area will be
predominantly pelagic species of fish, with migratory species such as cetaceans, whale sharks and marine turtles
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potentially present in the area seasonally (Section 4.5.2.5). Noise interference is a key threat to a number of
migratory and threatened cetaceans and marine turtles identified as potentially occurring within Operational Area.

The Operational Area overlaps internesting habitat critical to the survival of flatback turtles and turtles may therefore
transit the Operational Area. However, given water depths and distance from shore, the area does not constitute
foraging or internesting habitat and occurrence of turtles is expected to be infrequent.

A pygmy blue whale migration BIA is located about 3 km north of the Operational Area (Section 4.5.2.3). Pygmy blue
whale individuals may occasionally transit Operational Area during April to August and October to January during their
seasonal migrations. A humpback whale migration BIA is located about 21 km south and migrating whales may be
present between about May and November. Occasional individuals may therefore transit through the Operational
Area.

Potential Impact of Noise

Elevated underwater noise can affect marine fauna, including cetaceans, fish, turtles, sharks and rays, in three main
ways (Richardson et al., 1995; Simmonds et al., 2004):

e by causing direct physical effects on hearing or other organs. Hearing loss may be temporary (temporary threshold
shift [TTS]; referred to as auditory fatigue), or permanent threshold shift (PTS; injury)

e by masking or interfering with other biologically important sounds (including vocal communication, echolocation,
signals and sounds produced by predators or prey)

e through disturbance leading to behavioural changes or displacement from important areas (e.g. BIAs). The
occurrence and intensity of disturbance is highly variable and depends on a range of factors relating to the animal
and situation.

Sound Propagation

Increasing the distance from the noise source results in the level of noise reducing, due primarily to the spreading of
the sound energy with distance The way that the noise spreads (geometrical divergence) will depend upon several
factors such as water column depth, pressure, temperature gradients, and salinity, as well as surface and bottom
conditions.

Cetaceans

The thresholds that could result in a behavioural response, temporary threshold shift (TTS) and permanent threshold
shift (PTS) for cetaceans as a result of continuous noise sources are presented in Table 6-2. No impulsive noise
sources are expected to occur during the activity. These thresholds have been adopted by the United States National
Oceanic and Atmospheric Administration (NOAA) (National Marine Fisheries Service [NMFS], 2018). Continuous
noise generated by an operating moored MODU are not expected to exceed cetacean PTS or TTS thresholds.
Continuous noise generated by a subsea support vessel are not expected to exceed cetacean PTS thresholds,
though may exceed the TTS thresholds in proximity to the sound source if exposed for prolonged periods.

It is reasonable to expect that cetaceans may demonstrate avoidance or attraction behaviour to the noise generated
by the Petroleum Activities Program. For example, when transiting through the area, pygmy blue whales may deviate
slightly from their migration route, but continue on their migration pathway. Considering proximity of the pygmy blue
whale BIA to the Operational Area, it is likely that individuals may transit in and around the Operational Area during
migratory periods; however, only transient individuals or small groups are expected. The Operational Area is
surrounded by open water, with no restrictions (e.g. shallow waters, embayments) to an animal’s ability to avoid the
activities. Potential impacts from predicted noise levels from project vessels (including MODU and support vessels,
helicopters or flaring) are not considered to be ecologically significant at a population level.

Table 6-2: PTS and TTS onset thresholds of cetaceans for continuous noise

Hearing group and
generalised hearing range

PTS onset thresholds
(received level)

TTS onset thresholds
(received level)

Behavioural response

Low-frequency cetaceans (baleen | Lg, LF, 24h: 199 dB Lg, LF, 24h: 179 dB L, 120 dB
whales): 7 Hz — 35 kHz
Mid-frequency cetaceans Le, MF, 24h: 198 dB Le, MF, 24h: 178 dB L, 120 dB

(dolphins, toothed whales,
beaked whales): 150 Hz — 165
kHz

Source: NMFS (2018)
Marine Turtles

There is a paucity of data regarding responses of marine turtles to underwater noise. A Popper et al. (2014) review
assessed thresholds for marine turtles and found qualitative results that TTS was only high for near field exposure,

while TTS was low for both intermediate and far field exposure (Popper et al., 2014). McCauley et al. (2000) noted
that sea turtles exhibit increased swimming activity at 166 dB re 1 yPa. The thresholds listed in Table 6-3 are
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considered appropriate for the assessment of impacts from continuous acoustic discharges to marine turtles from the
Petroleum Activities Program.

The Recovery Plan for Marine Turtles (Commonwealth of Australia, 2017) notes there is limited information available
on the impact of noise on marine turtles and that the impact of noise on turtle stocks may vary depending on whether
exposure is short (acute) or long-term (chronic). Turtles have been shown to respond to low frequency sound, with
indications that they have the highest hearing sensitivity in the frequency range 100-700 Hz (Bartol and Musick,
2003). No numerical thresholds have been developed for impacts of continuous sources (e.g. vessel noise) on marine
turtles. However, given the thresholds outlined in Table 6-3, it is reasonable to expect that marine turtles may
demonstrate avoidance or attraction behaviour to the noise generated by the Petroleum Activities Program. Potential
impacts from predicted noise levels from the project vessels (including MODU and support vessels), helicopters or
flaring are not considered to be ecologically significant at a population level.

Table 6-3: Continuous sources — turtle impact threshold for environmental receptors

Receptor Mortality and PTS TTS Masking Behaviour
potential
mortal injury
Sea turtles (N) Low (N) Low (N) Moderate (N) High (N) High
() Low () Low () Low () High (I) Moderate
(F) Low (F) Low (F) Low (F) Moderate (F) Low

Note: A range of sound units are provided in the table above, reflecting the range of studies from which this data has been
derived. The difference in units presents difficulty in reliably comparing threshold values. Where practicable, the threshold values
have been compared with indicative sound sources levels of the same sound unit types to facilitate comparison. The sound units
provided in the table above include: relative risk (high, medium and low) is given for fish (all types), turtles and eggs and larvae at
three distances from the source defined in relative terms as near (N), intermediate (I) and far (F) (after Popper et al. 2014).

Fish

Fish perceive sound through the ears and the lateral line, which are sensitive to vibration. Some species of teleost or
bony fish (e.g. herring) have a structure linking the gas-filled swim bladder and ear, and these species usually have
increased hearing sensitivity. These species are considered to be more sensitive to anthropogenic underwater noise
sources than species such as cod (Gadus sp.), which do not possess a structure linking the swim bladder and inner
ear. Fish species that either do not have a swim bladder (e.g. elasmobranchs and scombrid fish (mackerel and tunas))
or have a much-reduced swim bladder (e.g. flat fish) tend to have a relatively low auditory sensitivity. Considering
these differences in fish physiology, Popper et al. (2014) developed sound exposure guidelines for fish; these are
presented in Table 6-4 and are considered appropriate to assess continuous acoustic discharges to fish from the
Petroleum Activities Program.

Table 6-4: Continuous sources - fish and turtle impact threshold for environmental receptors

Receptor Mortality and PTS TTS Masking Behaviour
potential mortal
injury
Fish: no swim (N) Low (N) Low (N) Moderate (N) High (N) Moderate
bladder (1) Low (1) Low (1) Low (1) High (1) Moderate
(F) Low (F) Low (F) Low (F) Moderate (F) Low
Fish: swim bladder (N) Low (N) Low (N) Moderate (N) High (N) Moderate
EOI involved in (1) Low (1) Low (1) Low (1) High (1) Moderate
earin
g (F) Low (F) Low (F) Low (F) Moderate (F) Low
Fish: swim bladder (N) Low 170 dB rms SPL | 158 dB rms SPL (N) High (N) High
involving hearing (1) Low for 48 hours for 12 hours (1) High (1) Moderate
(F) Low (F) High (F) Low
Note: A range of sound units are provided in the table above, reflecting the range of studies from which this data has been
derived. The difference in units presents difficulty in reliably comparing threshold values. Where practicable, the threshold values
have been compared with indicative sound sources levels of the same sound unit types to facilitate comparison. The sound units
provided in the table above include:
. Root mean square (rms) sound pressure level (SPL): root mean square of time-series pressure level, useful for quantifying
continuous noise sources (as per SEL point above).
. Relative risk (high, medium and low) is given for fish (all types), turtles and eggs and larvae at three distances from the
source defined in relative terms as near (N), intermediate (I) and far (F) (after Popper et al. 2014).
Source: Popper et al. (2014)
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Project Vessels and MODU Noise Impacts

As described above, the subsea support vessel and MODU are conservatively expected to have an overall combined
source level of 191 dB re 1 pyPa (rms SPL). The potential for received levels to exceed weighted thresholds defined for
PTS and TTS in marine mammals is considered not credible due to propagation and reduction of sound from the
source. The behavioural response threshold for marine mammals is estimated to be exceeded out to several
kilometres from the project vessels on DP. The Operational Area is surrounded by open water, with no restrictions
(such as shallow waters, embayments) on an animal’s ability to avoid the activities.

Considering the proximity of BIAs to the Operational Area, there may be occasional pygmy blue whales and
humpback whales within the Operational Area during migratory periods. Interactions between whales and vessels
typically results in avoidance behaviour, with whales generally moving away from vessels (Bauer 1986; Stamation et
al., 2010). Therefore, potential impacts to pygmy blue whales and humpback whales from predicted noise levels are
expected to be limited to behavioural impacts within a localised area around vessels with no lasting effect.

Currently, there are no quantitative sound exposure thresholds for behavioural responses in marine turtles resulting
from continuous noise sources. As outlined above, although the Operational Area overlaps with internesting habitat
critical to the survival of flatback turtles, marine turtles are not expected to be in the area in high numbers even during
nesting and internesting periods (Section 4.5.2.2). Therefore, impacts to marine turtles from project vessels or the
MODU are expected to be localised with no lasting effect. Other fauna associated with the Operational Area will be
predominantly pelagic species of fish, with migratory species such as whale sharks and rays transiting through the
Operational Area; these species may be similarly affected by noise from project vessels/MODU.

In summary, potential impacts from vessel noise are likely to be restricted to temporary avoidance behaviour of
individuals transiting through the Operational Area with no lasting effect. Individuals foraging or migrating may deviate
slightly from their activities or migration route, but are expected to continue on their migration pathway or resume
normal behaviours as they move away from the activities.

Cutting of Wellheads

Twachtman et al. (2004) studied the operations and socioeconomic impact of nonexplosive removal of offshore
structures, including noise and concluded that mechanical cutting and abrasive water jetting, as well as diamond wire
cutting methods, are generally considered harmless to marine life and the environment. Similarly, Pangerc et al. (2016)
described the underwater sound measurement data during an underwater diamond wire cutting of a 32” conductor (10 m
above seabed in ~80 m depth) and found that the sound radiated from the diamond wire cutting of the conductor was
not easily discernible above the background noise at the closest recorder located at 100 m from the source. The sound
that could be associated with the diamond wire cutting was primarily detectable above the background noise at the
higher acoustic frequencies (above around 5 kHz) (Pangerc et. al., 2016) above the hearing range of low frequency
cetaceans. Background noise was attributed to surface vessel activity such as dynamic positioning. In another study,
the US Navy measured underwater sound levels when the diamond saw was cutting caissons for replacing piles at an
old fuel pier at Naval Base Point Loma (Naval Base Point Loma Naval Facilities Engineering Command Southwest
2017). They reported an average SPL for a single cutter at 136.1-141.4 dB SPL at 10 m, as reported in Fairweather
Science (2018).

Any noise propagating at seabed from either abrasive water jet cutting or mechanical cutting of the wellhead casing and
conductors is likely to attenuate to levels at, or close to background ambient levels within <100 m of the source, with
ambient levels being significantly elevated by the concurrent presence of an IMR vessel on DP or MODU immediately
above the wellhead locations. As such, noise from the cutting of the casing and conductors will not add to cumulative
noise levels for the operation to any extent.

Airborne Noise Sources — Helicopters and Flaring

Helicopter engines and rotor blades and flaring of annulus gas are a potential source of noise emissions, which may
result in behavioural disturbance to marine fauna. Water has a very high acoustic impedance contrast compared to
air, and the sea surface is a strong reflector of noise energy (i.e. very little noise energy generated above the sea
surface crosses into and propagates below the sea surface (and vice versa) — most is reflected). The angle at which
the sound path meets the surface influences the transmission of noise energy from the atmosphere through the sea
surface; angles +>13° from vertical are almost entirely reflected (Richardson et al., 1995). Given this, and the typical
characteristics of helicopter flights within the Operational Area (duration, frequency, altitude and air speed), the
opportunity for underwater noise levels that may result in behavioural disturbance are considered to be highly unlikely.
Note: Helicopter noise during approach, landing and take-off is more likely to propagate through the sea surface due
to the reduced air speed and lower altitude. However, helicopter noise during approach, landing and take-off will be
mingled with underwater noise generated by the facility hosting the helipad (e.g. thruster noise and machinery noise).
Additionally, approach, landing and take-off are relatively short phases of the flight, resulting in little opportunity for
underwater noise to be generated.

Given the standard flight profile of a helicopter transfer, maintenance of a more than 500 m horizontal separation from
cetaceans (as per EPBC Regulations), and the predominantly seasonal presence of whales within the Operational
Area, interactions between helicopters and cetaceans that result in behavioural impacts are considered to be highly
unlikely. In the highly unlikely event that cetaceans are disturbed by helicopters, responses are expected to consist of
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short-term behavioural responses, such as increased swimming speed; the consequence of such disturbance is
considered to have no lasting effect.

Although unlikely, turtles may be present in low numbers within the Operational Area and may be exposed to
helicopter noise when on the sea surface (e.g. when basking or breathing). Typical startle responses occur at
relatively short ranges (tens of metres) (Hazel et al., 2007) and, as such, startle responses during typical helicopter
flight profiles are considered remote. If a turtle has a behavioural response to the presence of a helicopter, it is
expected to exhibit diving behaviour, which has no lasting effect.

The Operational Area may be occasionally visited by migratory and oceanic birds but the area does not contain any
emergent land that could be used as roosting or nesting habitat. The closest emergent land is 42 km south-east
(Montebello Islands). One seabird BIA, a breeding area for wedge-tailed shearwaters, overlaps the Operational Area
(August to April). However, there are no nesting sites such as islands within or near the Operational Area. Several
breeding and foraging BIAs for the fairy tern, lesser crested tern and roseate tern occur in the wider EMBA (Section
4.5.2.4). Given the expected low density of seabirds within the Operational Area due to a lack of roosting or nesting
habitat, the relative infrequency of helicopter flights and lack of lasting effect of potential behavioural responses to
helicopter noise, impacts would be unlikely, localised and temporary, and result in no lasting effect.

Flare noise, like helicopter noise, is generated in the atmosphere and has limited potential to propagate in the sea due
to the high acoustic impedance of water. Additionally, the height of the flare tower and the unconstrained propagation
of noise from the flare in the atmosphere means the potential for impacts to fauna at or near the sea surface is
inherently highly unlikely. Receptors above the water, such as birds, may be exposed to noise from the flare. From
operational experience birds that rest or roost on offshore infrastructure do not display any discernible behavioural
disturbance due to noise from the flare. Therefore, impacts to sensitive receptors from flare noise will have no lasting
effect and will be highly localised.

Summary of Potential Impacts to environmental value(s)

effect.

It is considered that noise generated by project vessels (including MODU and support vessels), positioning
transponders, helicopters or flaring will not result in a potential impact greater than localised impacts, with no lasting

Demonstration of ALARP

Marine Fauna Observers
(MFOs) on project
vessels for the duration
of the Petroleum
Activities Program to
watch for whales and
provide direction on and
monitor compliance with
Part 8 of the EPBC Act
Regulations.

support vessel bridge
crews already maintain a
constant watch during
operations in compliance
with the Woodside Marine
— Charterers Instructions,
on the requirements of
vessel and whale
interactions. In the event
of a cetacean (or other
sensitive fauna) in close
proximity to project
vessels, it is unlikely that
DP (the most significant
source of underwater
noise expected during the
Petroleum Activities

vessel bridge crews
already maintain a
constant watch during
operations, additional
MFOs would not further
reduce the likelihood or
consequence of impact.

The cost/sacrifice
outweighs the
benefit gained.

Control Considered Control Feasibility (F) Benefit/Reduction in Proportionalit Control
and Cost/Sacrifice (CS)!° | Impact P y Adopted

Legislation, Codes and Standards

No additional controls identified.

Good Practice

Flaring restricted to a F: Yes. Reduces noise Benefits outweigh Yes

duration necessary to e emissions to the marine | cost/sacrifice.

perform the activity for gs. ';A'n('jmal cost. environment. cs51

well bleed-off. tandard practice.

The use of dedicated F: Yes. However, activity Given that support Disproportionate. No

1 Qualitative measure
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Demonstration of ALARP

Control Considered Control Feasibility (F) Benefit/Reduction in Proportionality Control
and Cost/Sacrifice (CS)! | Impact Adopted
Program) will be
deactivated givenitis a
safety critical requirement
for project vessels to hold
station. As such, an MFO
implementing
management / shut down
zones is considered to be
ineffective.
CS: Additional cost of
MFOs
Undertake site-specific F: Yes it is feasible to Given that noise cannot Disproportionate. No
acoustic modelling undertake site-specific be eliminated due to The cost/sacrifice
modelling; however, the operating requirements, outweighs the
generation of noise from modelling would not benefit gained.
these sources is already further reduce the
well understood and this likelihood or
noise cannot be eliminated | consequence of impact,
due to operating noting that no activities
requirements. of significant noise
CS: Additional cost of generation (i.e.
modelling explosives) are
proposed.
Professional Judgement — Eliminate
Remove activity support | F: No. Activity support Not considered — control | Not considered — No
vessel on standby at the | vessel required for safety not feasible. control not
Petroleum Activities reasons, particularly for feasible.
Program location. maintaining the 500 m
exclusion zone around the
MODU or vessel engaged
in P&A activities (e.g.
LWIV, LCV or IMR vessel).
CS: Not considered —
control not feasible.
Elimination of noise from | F: No. The generation of Not considered — control | Not considered — No
the project vessels noise from these sources not feasible. control not
(including MODU and cannot be eliminated due feasible.
support vessels), to operating requirements.
positioning transponders, | Note: Operating vessels
helicopters or flaring. on DP may be a safety
critical requirement.
CS: Inability to conduct the
Petroleum Activities
Program. Loss of project.
Professional Judgement — Substitute
Avoid peak migration F: Yes. Migration periods Avoiding migration Disproportionate. No
periods for migratory for cetaceans that may periods would reduce the | The cost/sacrifice
cetaceans. occur in the Operational likelihood of impacts to outweighs the
Area (pygmy blue and cetaceans. However, benefit gained.
humpback whales) are given that the predicted
well known. impacts from noise
CS: Potentially significant. | Sources associated with
Woodside has not finalised | the Petroleum Activities
the schedule for the Program are considered
Petroleum Activities to be localised with no
Program, and some
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Demonstration of ALARP

Control Considered Control Feasibility (F) Benefit/Reduction in Proportionalit Control
and Cost/Sacrifice (CS)! | Impact P y Adopted
activities may be lasting effect, the overall
undertaken on an benefit is minimal.

opportunistic basis and in
succession to one another
while a vessel is available.
Precluding operations
during cetacean migration
periods may impose a
considerable cost and
operational burden, while
resulting in little
environmental benefit.

Professional Judgement — Engineered Solution

No additional controls identified.

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A), Woodside considers the potential impacts from noise generated from the Petroleum
Activities Program to be ALARP. As no reasonable additional/alternative controls were identified that would further
reduce the impacts without grossly disproportionate sacrifice, the impacts are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that noise disturbance from project vessels, the MODU, helicopters and flaring
may result in localised impacts to species with no lasting effect. BIAs within the Operational Area include flatback turtle
internesting and wedge-tailed shearwater breeding BIAs. A migration BIA for pygmy blue whales is located 3 km to the
north of the Operational Area. Relevant recovery plans and conservation advice have been considered during the impact
assessment, and the Petroleum Activities Program is not considered to be inconsistent with the overall recovery
objectives and actions of these recovery plans and conservation advice (Section 6.8).

The adopted controls are considered consistent with industry good practice and professional judgement. On the basis
of the environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2,
this is considered an acceptable level of impact.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
EPO 5 C51 PS5.1 MC5.1.1
Minimise impacts to marine | Flaring restricted to a Flaring restricted to a Records demonstrate
fauna from noise duration necessary to duration necessary to flaring was restricted to a
emissions. perform the activity for well | perform the activity for well | duration necessary to
bleed-off. bleed-off. perform the activity for well
bleed-off.
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6.6.4 Routine and Non-routine Discharges: MODU and Project Vessels

Context

Project Vessels— Section 3.8

Permanent Plugging Activities —
Section 3.10

Physical Environment — Section 4.4 | Stakeholder Consultation — Section
Biological Environment — Section 4.5 | 5

Impact Evaluation Summary

Source of Impact

Environmental Value Potentially Impacted | Evaluation

Soil and Groundwater
Marine Sediment

IAir Quality (incl Odour)
Ecosystems/ Habitat
Socioeconomic
Likelihood

Risk Rating
IAcceptability

Species

Routine discharge of
sewage, grey water
and putrescible
wastes to marine
environment from
MODU and project
vessels

X Water Quality
> Decision Type
T |Consequence/lmpact
O |ALARP Tools

(0]
m

-
o U m
3 Outcome

Routine discharge of X A E - -
deck and bilge water
to marine
environment from
MODU and project
vessels

Broadly Acceptable

Routine discharge of X A F - -
cooling water or brine
to the marine
environment from
MODU and project
vessels

Description of Source of Impact

The MODU and project vessels routinely generate/discharge:

Small volumes of treated sewage, putrescible wastes and grey water to the marine environment (impact
assessment based on approximate discharge of 15 m® per vessel/MODU per day), using an average volume of
75 L/person/day and a maximum of 200 persons on board. However, it is noted that vessels such as support
vessels will have considerably less persons on board.

Routine/periodic discharge of relatively small volumes of bilge water. Bilge tanks receive fluids from many parts of
the project vessels or MODU. Bilge water can contain water, oil, detergents, solvents, chemicals, particles and
other liquids, solids or chemicals.

Variable water discharge from MODU/vessel decks directly overboard or via deck drainage systems. Sources
could include rainfall events and/or deck activities such as cleaning/wash-down of equipment/decks.

Cooling water from machinery engines or mud cooling units and brine water produced during the desalination
process of reverse osmosis to produce potable water onboard project vessels and MODU.

Environmental risks relating to the unplanned disposal/discharges are addressed in Section 6.7.6 and 6.7.7.
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Impact Assessment

The principal environmental impact associated with ocean disposal of sewage and other organic wastes (i.e. putrescible
waste) is eutrophication. Eutrophication occurs when the addition of nutrients, such as nitrates and phosphates, causes
adverse changes to the ecosystem, such as oxygen depletion and phytoplankton blooms. Other contaminants of
concern occurring in these discharges may include ammonia, E. coli, faecal coliform, volatile and semi-volatile organic
compounds, phenol, hydrogen sulphide, metals, surfactants and phthalates.

Woodside conducted monitoring of sewage discharges at its Torosa-4 Appraisal Drilling campaign which demonstrated
that a 10 m3 sewage discharge reduced to about 1% of its original concentration within 50 m of the discharge location.
In addition to this, monitoring at distances 50 m, 100 m and 200 m downstream of the platform and at five different water
depths confirmed that discharges were rapidly diluted; no elevations in water quality monitoring parameters (e.g. total
nitrogen, total phosphorous and selected metals) were recorded above background levels at any station (Woodside,
2011). Mixing and dispersion would be further facilitated in deep offshore waters, consistent with the location of the
Operational Area, through regional wind and large-scale current patterns resulting in the rapid mixing of surface and
near surface waters where sewage discharges may occur. Studies investigating the effects of nutrient enrichment from
offshore sewage discharges indicate that the influence of nutrients in open marine areas is much less significant than
that experienced in enclosed areas (Mclintyre and Johnston, 1975).

Furthermore, open marine waters do not typically support areas of increased ecological sensitivity, due to the lack of
nutrients in the upper water column and lack of light penetration at depth. Therefore, presence of other receptors such
as fish, reptiles, birds and cetaceans in significant numbers, and in proximity to the Operational Area, is unlikely.
Research also suggests that zooplankton composition and distribution are not affected in areas associated with sewage
dumping grounds (Mclintyre and Johnston, 1975). Plankton communities are expected to rapidly recover from any such
short-term, localised impact, as they are known to have naturally high levels of mortality and a rapid replacement rate.

Additional discharges outlined, which may include other non-organic contaminants (e.g. bilge water, deck drainage and
cooling water), will be rapidly diluted through the same mechanisms as above. They are expected to be intermittent and
in very small quantities and concentrations as to not pose any significant risk to any relevant receptors. As such, no
significant impacts from the planned routine discharges that are listed above are anticipated, because of the minor
quantities involved, the expected localised mixing zone and high level of dilution into the open water marine environment
of the Operational Area. The Operational Area is located more than 12 nm from land, which exceeds the exclusion
zones required by Marine Order 96 (Marine pollution prevention — sewage) 2018 and Marine Order 95 (Marine pollution
prevention — garbage) 2013.

Activities associated with the Petroleum Activities Program will occur over a period of three years (2022-2024), however
actual project activities are expected to take approximately 280 days in total, therefore project vessels and the MODU
will not be continuously in the Operational Area during this time. Vessels will also be moving (i.e. not in a single location
for an extended period of time). Rather, these routine discharges are expected to be intermittent in nature for the duration
of the Petroleum Activities Program. Therefore, cumulative impacts to water quality within the Operational Area are
expected to be localised with no lasting effect.

It is possible that marine fauna transiting the localised area may come into contact with these discharges (e.g. marine
turtles, humpback whales, whale sharks, as they traverse the Operational Area, Section 4.5.2). However, given the
localised extent of cumulative impacts from multiple vessel discharges within the Operational Area, significant impacts
to marine fauna are not expected.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that routine discharges described will not result in a potential impact greater
than localised contamination not significant to environmental receptors, with no lasting effect (i.e. Environment Impact —
F).
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Demonstration of ALARP

Control Feasibility Benefit/Reduction Control
Control Considered (F) and in Impact Proportionality Adopted
Cost/Sacrifice (CS)! P
Legislation, Codes and Standards
Marine Order 95 — Marine F: Yes. No reduction in Controls based on Yes
pollution prevention — garbage (as e likelihood or legislative
appropriate to vessel class) which gts ';/"n('jmal C?.St' consequence requirements — must C6.1
requires putrescible waste and andard practice. would result. be adopted.
food scraps are passed through a
macerator so that it is capable of
passing through a screen with no
opening wider than 25 mm.
Marine Order 96 — Marine F: Yes. No reduction in Controls based on Yes
pollution prevention — sewage (as e likelihood or legislative
appropriate to vessel class) which gts ';/"n('jmal C?St' consequence requirements — must C6.2
includes the following andard practice. would result. be adopted.

requirements:

e avalid International Sewage
Pollution Prevention (ISPP)
Certificate, as required by
vessel class

e asewage treatment plant
approved by AMSA or an
issuing body

e asewage comminution and
disinfection system

e asewage holding tank sized
appropriately to contain all
generated waste (black and
grey water)

e discharge of sewage which is
not comminuted or
disinfected will only occur at a
distance of more than 12 nm
from the nearest land

e discharge of sewage which is
comminuted or disinfected
using a certified approved
sewage treatment plant will
only occur at a distance of
more than 3 nm from the
nearest land

e discharge of sewage will
occur at a moderate rate
while support vessel is
proceeding (more than four
knots), to avoid discharges in
environmentally sensitive
areas.

1 Qualitative measure
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Where there is potential for loss of | F: Yes. Reduces the Benefits outweigh Yes
primary containment of oil and e likelihood of cost/sacrifice.
chemicals on the MODU, deck gts I(\j/lln(ljmal C?.St' contaminated deck €63
drainage must be collected via a andard practice. drainage water
closed drainage system, e.g. drill being discharged
floor. to the marine

environment. No

change in

consequence

would occur.
Marine Order 91 — Marine F: Yes. No reduction in Controls based on Yes
pollution prevention — oil (as e likelihood or legislative
relevant to vessel class) gts Izj/llnémal C?_St' consequence requirements — must ceé4
requirements, which includes andard practice. would result. be adopted.

mandatory measures for
processing oily water before
discharge:

e Machinery space bilge/oily
water shall have International
Maritime Organisation
(IMO)-approved oil filtering
equipment (oil/water
separator) with an online
monitoring device to measure
OIW content to be less than
15 ppm before discharge.

e IMO-approved oil filtering
equipment shall also have an
alarm and an automatic
stopping device or be capable
of recirculating if OIW
concentration exceeds
15 ppm.

e Adeck drainage system shall
be capable of controlling the
content of discharges for
areas of high risk of
fuel/oil/grease or hazardous
chemical contamination.

e There shall be a waste oil
storage tank available, to
restrict oil discharges.

e If machinery space bilge
discharges cannot meet the
oil content standard of less
than 15 ppm without dilution
or be treated by an
IMO-approved oil/water
separator, they will be
contained on-board and
disposed of onshore.

e Valid International Oil
Pollution Prevention (IOPP)
Certificate.

Good Practice

No additional controls identified.

Professional Judgement — Eliminate

No additional controls identified.
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Professional Judgement — Substitute

F: Not feasible. Would
present additional
safety and hygiene
hazards resulting from
the storage, loading
and transport of the
waste material.

Not considered, No
control not feasible.

Not considered,
control not
feasible.

Storage, transport and
treatment/disposal onshore of
sewage, greywater, putrescible
and bilge wastes.

Distance of activity
offshore also makes
the implementation of
this control not
feasible.

CS: Not considered,
control not feasible.

Professional Judgement — Engineered Solution

No additional controls identified.

ALARP Statement

On the basis of the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the impacts
of planned routine discharges from the MODU and project vessels. As no reasonable additional/alternative controls
were identified that would further reduce the impacts without grossly disproportionate sacrifice, the impacts are
considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, routine and non-routine discharges from the
MODU and project vessels may result in localised impacts with no lasting effect (<1 month) to water quality and species.
BIAs within the Operational Area include flatback turtle internesting, whale shark foraging, and wedge-tailed shearwater
breeding BIA. However, these species are not expected to be impacted.

The adopted controls are considered consistent with industry legislation, codes and standards, and professional
judgement and meet the requirements of Australian Marine Orders. On the basis of the environmental impact
assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2, this is considered an
acceptable level of impact.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 6

No impact to water quality
greater than a
consequence level of F'2
from discharge of sewage,
greywater, putrescible
wastes, bilge and deck
drainage to the marine
environment during the
Petroleum Activities
Program.

Cc6.1

Marine Order 95 — Marine
pollution prevention —
garbage (as appropriate to
vessel class) which
requires putrescible waste
and food scraps be passed
through a macerator, so
they are able to pass
through a screen with no
opening wider than 25 mm.

PS 6.1

MODU and project vessels
compliant with Marine
Order 95 — Marine pollution
prevention — garbage.

MC6.1.1

Records demonstrate
MODU and project vessels
are compliant with Marine
Order 95.

C6.2

Marine Order 96 — Marine
pollution prevention —
sewage (as appropriate to
vessel class) which

PS 6.2

MODU and project vessels
compliant with Marine
Order 96 — Marine pollution
prevention — sewage (as

MC 6.2.1

Records demonstrate
MODU and project vessels

12 Defined as ‘F - No lasting effect (less than one month). Localised impact not significant to areas or items of cultural significance)'.
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includes the following
requirements:

e avalid ISPP
Certificate, as required
by vessel class

e asewage treatment
plant approved by
AMSA or an issuing
body

e asewage
comminution and
disinfection system

e asewage holding tank
sized appropriately to
contain all generated
waste (black and grey
water)

e discharge of sewage
which is not
comminuted or
disinfected will only
occur at a distance of
more than 12 nm from
the nearest land

e discharge of sewage
which is comminuted
or disinfected using a
certified approved
sewage treatment
plant will only occur at
a distance of more
than 3 nm from the
nearest land

e discharge of sewage
will occur at a
moderate rate while
support vessel is
proceeding (more than
four knots), to avoid
discharges in
environmentally
sensitive areas.

appropriate to vessel
class).

are compliant with Marine
Order 96.

C6.3

Where there is potential for
loss of primary
containment of oil and
chemicals on the MODU,
deck drainage must be
collected via a closed
drainage system, e.g. drill
floor.

PS 6.3

Contaminated drainage
contained, treated and/or
separated before
discharge.

MC 6.3.1

Records demonstrate
MODU has a functioning
bilge/oily water
management system.

Cc6.4

Marine Order 91 — Marine
pollution prevention — olil
(as relevant to vessel
class) requirements, which
includes mandatory
measures for processing

PS 6.4

Discharge of machinery
space bilge/oily water meet
oil content standard of less
than 15 ppm without
dilution.

MC 6.4.1

Records demonstrate
discharge specification met
for MODU and project
vessels.
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oily water before
discharge:

e Machinery space
bilge/oily water shall
have IMO-approved oll
filtering equipment
(oil/water separator)
with an online
monitoring device to
measure OIW content
to be less than 15 ppm
before discharge.

e IMO-approved ol
filtering equipment
shall also have an
alarm and an
automatic stopping
device or be capable
of recirculating if OIW
concentration exceeds
15 ppm.

e Adeck drainage
system shall be
capable of controlling
the content of
discharges for areas of
high risk of
fuel/oil/grease or
hazardous chemical
contamination.

e There shall be a waste
oil storage tank
available, to restrict oil
discharges.

e If machinery space
bilge discharges
cannot meet the oll
content standard of
less than 15 ppm
without dilution or be
treated by an
IMO-approved
oil/water separator,
they will be contained
on-board and
disposed of onshore.

e Valid IOPP Certificate.
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6.6.5 Routine and Non-routine Discharges: Well Clean-out Fluids, Well Kill Fluid,
Cement Cuttings, Swarf, Formation Rock, Drilling Fluids (WBM and NWBM),
and Wellhead Removal Fluids (Grit and Flocculant)

Context

Permanent plugging activities —
Section 3.10
Additional potential MODU/ based

activities — Section 3.12 Physical Environment — Section 4.4 | Stakeholder Consultation — Section

Biological Environment — Section 4.5 | 5
Removal and recovery of

infrastructure — Section 3.13
Project fluids — Section 3.15

Impact Evaluation Summary

Environmental Value Potentially

Impacted Evaluation

Source of Impact

Soil and Groundwater
IAir Quality (incl Odour)
Socioeconomic

Likelihood
Risk Rating
IAcceptability

Species

X |Marine Sediment
X |[Ecosystems/ Habitat
T |Consequence/lmpact

X |Water Quality
> |Decision Type

T fout
~ utcome
@)

Non-routine discharge
of well kill fluids and
well clean out fluids to
the marine
environment

3 9 JALARP Tools

Non-routine discharge X X X A F - -
of WBM, NWBM,
swarf, cement cuttings
and formation rock
cuttings to the marine
environment during
milling

Non-routine discharge X X X A F - -
of WBM and cement
cuttings to the marine
environment during
drilling out of a cement

plug

Non-routine discharge X X X A F - -
of grit and flocculant
during removal of well
infrastructure

Broadly Acceptable

Description of Source of Impact

Permanent Plugging Program and Removal of Well Infrastructure

The base case for permanently plugging the wells includes the use of well kill fluid, well clean out fluid and wet cement
and will produce well annulus fluids (NWBM, lift gas (see Section 6.6.7 on atmospheric emissions), residual
hydrocarbons and residual produced formation water). These fluids will be generated during the well kill, well bore clean
out, circulation of the annulus and washing out of the mud pit.

A potential additional activity that may be required as part of the Petroleum Activities Program includes milling, which
will produce metal swarf, drilled cement cuttings and formation rock. While this additional activity is planned to use
WBM, it may require using small volumes of NWBM. Another potential additonal activity is drilling, with WBM, out a
cement plug if it does not pass the verification test, resulting in cement cuttings.
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All of the downhole plugging for permanent abandonment activities are conducted through the marine riser. This
includes displacing the well from one fluid system to another. The marine riser is a closed system, meaning there are
no planned discharges directly to sea during these activities. Planned discharges of the above fluids are only planned
to occur after they have been received on the MODU.

The following describes the source of impact with respect to discharge of cement cuttings, drilling fluids, clean-up fluids,
well kill fluids, grit and flocculant only (see Section 6.6.6 for cement, cementing fluids and subsea control fluids). For
the purposes of this impact assessment, the indicative dimensions, discharge locations and approximate volumes are
provided in Table 6-5.

Table 6-5: Estimated discharges of planned solids and volumes of drilling fluids used per well for
the Petroleum Activities Program*

Description Discharge Discharge Approximate | Approximate | Potential Potential
Point Cuttings Fluid Additional Additional
Discharged Discharged cuttings Fluid
(m3)* (m3)* (m3)* Discharge
(m3¥)*
Discharge Below the Well kill and 0 1557 ** 0 0
from bleed off | sea surface well bore
package fluids
Discharge Below the B-annulus 0 0** 0 0
from mud sea surface NWBM
system
operations
Discharge Below the wBM# 0 0 0 635
from mud sea surface
system
operations
Milling Below the WBM, swarf, 0 0 2 (swarf) 1600 (WBM)
(potential sea surface cement and 3 (cement)
activity using formation 3.5 (formation
WBM) rock rock)
Milling Below the NWBM, 0 0 2 (swarf) 5 (NWBM)
(potential sea surface swarf, cement 3 (cement)
activity using and formation 3.5 (formation
NWBM) rock rock)
Drilling out Below the WBM, 0 0 25 (cement 250 (WBM)
cement plug sea surface cement cuttings)
(potential cuttings
additional
activity using
WBM)
Abrasive Within the Flocculant 4 tonnes per 250 L per well | Small volumes may be
water jet well below and grit well (planned | (planned to released to surface sediments
cutting to the mudline to be be released if cut is made at or close to the
remove released within the well | mudline.
wellheads within the well | above the top
(removal above the top | permanent
option) permanent plug with
plug with small
small volumes
volumes entering
entering sediments at
sediments at | the cutting
the cutting depth)
depth)
Mechanical Within the Metal and 0 0 Negligible volumes may be
cutting of well, 3-5m cement released to surface sediments
wellheads cuttings from
the well
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(removal below the infrastructure if cut is made at or close to the
option) mudline and mudline.

lubrication for

the cutting

tool

"Represents maximum current in-well reservoir fluid. This will only be discharged if <30 ppm OIW can be achieved.

*VVolumes described are approximate and may be subject to change due to well design and operational requirements
**Seawater or brine volume not included in the estimated “fluid volume”

#Viscosified brine is planned on being used for B-annulus NWBM removal, however, WBM may be used for efficient clean out.

Wellbore, Well Kill and Circulation Fluids

During permanent plugging activities, wells will generally be displaced from one fluid to another. During such operations,
fluids will be returned to the MODU via bleeding off fluids from the well or by circulated through the well during various
operations (e.g. well kill, well-bore clean-out, NWBM removal, milling operations). Depending on the operation, returned
fluids may include reservoir fluids, annulus fluids, brine, WBM, NWBM or solids. This includes a number of chemicals
that are already present in the well from either the time of drilling, well intervention or injected during operations. The
majority of chemicals that may be present are low toxicity and biodegradable, with the exception of NWBM.

During these operations, two separate systems are in place for managing returns from the wellbore, where the routing
to either of the two systems is dictated by the operation and well status.

Fluids Returned to the Fluid Handling Bleed-off Package

During well kill operations, the aim is to bullhead tubing contents into the formation. Fluids remaining in the well after
bullheading (e.g. remaining annulus fluids, tubing fluids where bullheading was not successful) will be bled off or
circulated out of the well to the MODU and routed to the bleed-off package. All well kill fluids (contaminated brine) and
produced water either condensed or formation water returned to the bleed-off package, shall be treated via the water
filtration package to less than 30 ppm oil in water content and discharged overboard.

The bleed-off package is designed to handle fluids and cannot handle solids. It will be used for well kill operation only
where the well status allows line-up to the bleed-off package.

Fluids and solids returned to the mud system

Where fluids are circulated from the well and the bleed-off package cannot be used, the MODU’s mud system will be
used to take any returns from the well. This mud system contains mud pits (tanks) which can contain and handle WBM,
NWBM, and brine. Fluids required for the permanent plugging activities is planned to be inhibited and/or viscosified
brine, but may include WBM and/or NWBM for contingency activities such as milling or drilling out a cement plug (see
Table 6-5). In this instance, returns from the well handled by the mud system may be re-circulated or re-used if feasible.
To re-use the fluids, solids are removed using solids control equipment (SCE). The solids handling and discharges are
described below. The WBM fluids, where re-use is not feasible, will be discharged to sea. Discharge of NWBM may
occur where the oil content is less than 1% by volume.

The mud system will be used for circulating out NWBM from the B-annulus. Fluids circulated from the well to the MODU
containing greater than 1% NWBM (up to 160 m? per well) will be retained and disposed of onshore, or injected into the
well and isolated from the environment.

At the completion of permanent plugging activities, the mud pits will be cleaned out, typically using seawater. The mud
pit wash residue, including residual NWBM where a mud pit was used to collect B-annulus fluids, will be discharged to
the sea when the oil content is less than 1% by volume. Where the mud pit residue exceeds 1% oil content by volume,
the residue will be retained and disposed onshore.

Base oil and chemicals used in WBM and NWBM are assessed in accordance with the Woodside Chemical Selection
and Assessment Environment Guideline. As the NWBM from the B-annulus are currently in the well they will not require
further chemical assessment however the discharge of the residual NWBM from mud pit wash out has been considered
in the impact assessment below.

Milling

During permanent plugging activities, there is a potential additional activity where the well casing needs to be milled
out (up to 100 m per well). This will produce milled swarf (2 m3 per well), drilled cement cuttings (3 m? per well) and
formation rock (3.5 m3 per well) and will preferentially be completed using WBM. There may be instances where
NWBM is required for operational purposes to manage well stability to safe levels. The solids from the WBM or
NWBM drilling fluid system (including the swarf, drilled cement cuttings and formation rock) will also pass through the
shakers, to separate these solids before discharging them. Given the small volumes of solids and only limited drilling
into formation rock, no oil on cuttings (OOC) discharge limits have been applied, as would be the case for a drilling
activity. The estimated volume of solids discharged with residual NWBM on them is expected to be about 5 m3 (per
100 m milled interval).

Cement plug drilling

During permanent plugging activities, there is a potential additional activity where a permanent abandonment plug
needs to be drilled out if positive verification cannot be obtained. Up to about 25 m® of cement cuttings and about
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250 m® of WBM will be processed through the MODU'’s shakers and mud system before being discharged. Given the
small volumes and the fact the drilling would be performed with WBM, no oil on cuttings (OOC) discharge limits have
been applied.

Removal (Cutting) of Well Infrastructure

As the planned cutting depth is approximately 3-5 m below the mudline, discharges from cutting of well infrastructure
using either an abrasive water jet cutting method of a mechanical cutting tool are expected to be confined
predominately within the well and settle on the top of the permanent plug. During final cut through the conductor pipe,
small amounts of flocculant and grit will be released below the mudline to sediments immediately surrounding the well.

Should cutting at a shallower depth be required, however, these discharges may be released to the seabed surface.
For the mechanical cutting tool, discharges will be limited to small quantities of metal and cement cuttings from the
infrastructure itself as well as small quantities of lubricant. For the abrasive water jet cutting method, discharges
include a small amount of grit and flocculant. Depending on the cutting depth, pressure from the jet cutting could push
some of the material up to the seabed surface causing localised smothering of benthic communities as well as create
localised and temporary increases in turbidity around the well.

See Section 6.6.6 for description and assessment of other potential discharges from plugging and infrastructure
removal and recovery.

Impact Assessment

The identified potential impacts associated with discharging WBM, potential NWBM and brine (collectively referred to
as drilling fluids), as well as metal and cement cuttings and grit and flocculant from infrastructure removal include a
localised and temporary reduction in water and localised change in seabed sediment quality, as well as localised
burial of benthic biota (species) and change to habitats and communities.

A number of direct and indirect impact pathways are identified for these discharges, including:

e temporary increase in total suspended solids (TSS) in the water column
e attenuation of light penetration as an indirect consequence of the elevation of TSS and the rate of sedimentation

e sediment deposition to the seabed, leading to the alteration of the physico-chemical composition of sediments,
and burial and potential smothering effects to sessile benthic biota

e potential contamination and toxicity effects to benthic and in-water biota.

The Operational Area is situated in offshore waters (about 50 km from the nearest shoreline of the Montebello Islands)
in water depths of ~110 to 160 m. The abiotic habitat in the area is likely comprised of deep, soft, unconsolidated
sediment, which is relatively flat and featureless. However, the Ancient Coastline at 125 m Depth Contour KEF
overlaps the Operational Area; therefore, there may be areas of hard substrate associated with this KEF.

The permanent plugging activities occur with a riser fitted, creating a closed loop system. Small volumes of cement
cuttings and/or formation cuttings with unrecoverable fluids are brought to the surface via the riser and discharged
below the water line from the MODU, resulting in drilled cement and drilling fluids (WBMSs, brine and/or NWBMSs)
rapidly diluting and dispersing through the water column. The dispersion and fate of the solids are determined by
particle size and density of the unrecoverable fluids; the larger solid particles will drop out of suspension and deposit
in proximity to the well site (tens of metres) with potential for localised spreading downstream, while the fluids and
finer particles will remain in suspension and will be transported away from the well site, rapidly diluting and eventually
depositing over a larger area (hundreds of metres) downstream of the well site. Elevated TSS will occur and will be
highest at the point of discharge in the water column, rapidly decreasing with depth and distance over a period of
short duration (minutes). The finer particles (associated with the drilling fluids) will remain in suspension and are
transported further before settling on the seabed over a wider area (hundreds of metres) downstream of the well site
(defined as an area of influence). They will form an undetectable thin sediment veneer with negligible ecological
impact to benthic biota. Within the area of influence, drilling fluids are likely to be naturally reworked into surface
sediment layers through bioturbation (US Environmental Protection Agency, 2000).

WBM cuttings discharged from the surface (though below the waterline) are generally confined to a maximum of
500 m from the discharge point (IOGP, 2016). NWBM cuttings discharges to water less than about 300 to 400 m in
depth typically deposits in sediments within about 100 to 200 m of the discharge point (IOGP, 2016). For the
Petroleum Activities Program, because the volumes of cement cuttings are so low, and formation cuttings are only
associated with contingency plug and abandonment activities and would also be in low volumes, the extent of the
environment impacted is expected to be significantly lower than what is stated in the literature, which is based on
drilling new wells with higher volumes of solids.

If removal of infrastructure results in discharges to the seabed then this will result in localised disturbance to the
sediments and communities immediately surrounding the well infrastructure and potentially localised temporary
increases in turbidity, with no toxicological effects.
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Habitats and Communities (physical impact of cement cuttings and formation cuttings)

Ecological impacts to sessile benthic organisms is predicted when sediment deposition is equal to or greater than
6.5 mm (in thickness) (IOGP, 2016). Given the volumes of discharges expected and that they will be released from the
MODU, this is not expected to occur.

No hard coral habitat or other light-dependent benthic primary producer communities are expected to be present within
the Operational Area, with the closest coral reef at the Montebello Islands (42 km away). However, the presence of the
Ancient Coastline at the 125 m Depth Contour KEF and the fauna associated with the subsea infrastructure does present
the possibility of the presence of hard substrate within the Operational Area and associated encrusting assemblages,
such as soft corals and sponges. The KEF is widely represented outside the Operational Area and the discharges is
expected to be in small volumes, therefore the potential ecological impacts will be localised and would have negligible
impact on the whole KEF.

Water Quality

As outlined above, increased turbidity and TSS levels in the water column will be temporary and highly localised at the
point of discharge. Nelson et al. (2016) identified less than 10 mg/L TSS has no effect or sub lethal minimal effect
concentration. Given the generally low concentration of TSS (due to rapid dispersion from the MODU, the offshore open
ocean site in conjunction with rapid dispersion of sediment, the small volumes of discharge and the short period of
intermittent discharge impacts to water quality are expected to be negligible with no impacts to any protected species.

Sediment Quality and Habitats and Communities (contamination from and toxicological effects of drilling muds)

Indicative components of the WBM system outlined in Section 3.15.2 have a low toxicity. Bentonite and a chemical
from the family of XC polymers (Xanthan Gum or similar) are listed as ‘E’ category fluids under the OCNS and are
included on the OSPAR list of chemicals used and discharged offshore that are considered to ‘pose little or no risk to
the environment’ (PLONOR). These metals are present primarily as insoluble mineralised salts. Consequently, they are
not released in significant amounts to the pore water of marine sediments and have low bioavailability to those benthic
fauna that may come into contact with the discharged barite (Crecelius et al., 2007; Neff, 2008).

The XC polymer and bentonite sweeps have very low toxicities and are included on the PLONOR list. They may,
however, cause physical damage to benthic organisms by abrasion or clogging, or through changes in sediment texture
that can inhibit the settlement of planktonic polychaete and mollusc larvae (Swan et al., 1994). However, these impacts
are expected to be negligible, due to the low volumes that will be discharged and rapid biodegradation and dispersion
of WBM drilling fluids (Terrens et al., 1998). The dilution of solid elements of the WBM into substrate largely depends
on the energy level of the local environment and the ‘mixing’ that occurs, but is expected to occur rapidly after release
(especially with WBM).

Base fluids for NWBM (which may be used if needed for milling activities, and will be recovered from the wells during
B-annulus NWBM remediation activities) are designed to be low toxicity and biodegradable in offshore marine
sediments. Biodegradation can result in a low oxygen (anoxic) environment, resulting in changes in benthic community
structure. However, given the small volumes that may be discharged, impacts to benthic habitats and communities will
be negligible.

One chemical within the B-annulus NWBM was identified as non-biodegradeable however it would only be discharged
to the marine environment as residual contamination in the mud pit wash and due to the neglible volume it is expected
to rapidly dilute within the vicinity of the release location wit no lasting effect.

Fluids released during Xmas tree and wellhead removal

After permanent plugging and B-annulus NWBM removal is complete, the Xmas tree and wellheads will be cut and
recovered. Upon removal, the remaining water-based casing and annulus fluids become exposed to the sea. The small
volumes and non-instantaneous nature of the release of the well fluids is expected to result in rapid dilution to a no-
effect concentration within metres of the release location. Therefore, impacts will be limited to negligible.

Cumulative Impacts

No cumulative impacts to water quality are expected to occur, as discharged sediments are predicted to settle in
between the plug and abandon activities for each well.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that the discharges of drilling fluids, well clean-out fluids, cement cuttings,
formation rock and swarf described will not result in a potential impact greater than localised burial and smothering of
benthic habitats and negligible, localised effects to water quality (e.g. turbidity increase) (i.e. Environment Impact — F).
Any localised impacts to water quality and marine fish are not expected to impact on any commercial fishers in the
area.
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Demonstration of ALARP

Control Considered Control Feasibility (F) and | Benefit/Reduction in Proportionality Control
Cost/Sacrifice (CS)*® Impact Adopted

Legislation, Codes and Standards
No additional controls identified.
Good Practice
Fluids, flocculant and F: Yes. Environmental Benefits outweigh | Yes
additives to be used and | cs- Minimal cost. Standard | @ssessment of cost/sacrifice. c71
intended or likely to be practice. chemicals will reduce
discharged to the marine the consequence of
environment will have an impacts resulting from
environmental discharges to the
assessment completed marine environment by
before use. ensuring chemicals

have been assessed for

environmental

acceptability. Planned

discharges are required

for the safe execution of

activities and therefore

no reduction in

likelihood can occur.
Chemical reviews will be | F: Yes. Reviews will ensure Benefits outweigh | Yes
performed on all CS: Minimal cost. Standard | chemicals selected for | cost/sacrifice. C7.2
previously approved practice. drilling and completions
chemicals to confirm fluids remain ALARP.
potential chemical
impacts are reduced to
ALARP.
Written justification F: Yes. The written justification Benefits outweigh | Yes
process followed prior to | cs:- Minimal cost. Standard | considers the technical cost/sacrifice. C73
use of NWBM. practice. need for NWBM use,

receiving environment,

cost and additional

controls that may be

required. By performing

formal assessment, the

potential impacts are

well understood,

allowing for

development of control

measures to reduce the

consequence of NWBM

use. This provides an

overall environmental

benefit.
Fluids circulated from the | F: Yes. By taking the fluid with Benefits outweigh | Yes
well to the MODU CS: Minimal cost. Standard | >1% NWBM onshore or | cost/sacrifice. C74

containing greater than
1% NWBM (up to 160 m3
per well) will be retained
and disposed of
onshore, or injected into
the well and isolated
from the environment.

practice.

reinjecting it into the
well and disolating it
from the marine
environment the
consequence of the
release on the
environment is
eliminated. The
decrease in

1 Qualitative measure
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consequence results in
an environmental
benefit.

Bulk operational F: Yes. The MODU’s PTW may | Benefits outweigh | Yes
discharges conducted e slightly reduce the cost/sacrifice.
under MODU’s PTW CS: Minimal cost. Standard | iy ejihood of bulk crd
system (to operate practice. discharges occurring,
discharge but it is unlikely to be
valves/pumps). significant given bulk
discharges are often
operationally required
and cannot be
eliminated.
Brine, WBM and clean- F: Yes. Ensuring <1% oil Benefits outweigh | Yes
up fluids routed via the e content will provide a cost/sacrifice.
MpODU mud system Cs: Mlnlmal cost. Standard small reduction in C7.6
which are contaminated practice. consequence when
with base oil or NWBM, fluids are discharged to
will be captured on the the environment.
MODU for discharge if oil
concentration is less
than 1% by volume, or if
discharge requirements
cannot be met either
returned to shore or
injected into the well and
isolated from the
environment.
During well kill activities, | F: Yes. Reduced toxicity to the Benefits outweigh | Yes
returned well kill fluids . marine environment cost/sacrifice.
and produced water will CS: Mlnlmal cost. Standard when discharged. c7.7
be processed through practice.
the water treatment
package of the dedicated
fluid and gas handling
bleed off package. Water
will be treated to less
than 30 ppm oil in water
content prior to
discharge to the
environment. If this
cannot be met, fluids will
be returned to shore.
Professional Judgement — Eliminate
Brine, WBM and clean- F: Yes. Slight reduction in Cost/sacrifice No
up fluids routed via the CS: Not standard practise. | consequence to the outweighs
MODU mud system marine environment benefits.

which are contaminated
with < 1% base oil or
NWBM captured on the
MODU not discharged to
the marine environment.

Significant cost, labour and
resources required due to
volumes of brine, WBM and
clean-up fluids that would
require handling from being
generated from the
permanent plugging
activities.

Other cost/sacrifice
elements which are
considered include:

e further treatment of the
fluids onshore is
required to ensure a
standard suitable for

due to small volume of
oil (<1% by content) not
being discharged.
However, generates
onshore disposal
consequences.
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landfill: Class Il
disposed locally (e.g.
Karratha); Class Il
landfill requires
transport to Geraldton
or Perth

potential halt to
permanent plugging
activity if transfer
operations are delayed
due to weather or
operational issues

additional
environmental impact
incurred (air emissions)
from vessel use and
onshore trucking for
transporting fluids

disposal via onshore
treatment does not
eliminate an
environmental impact.
These options have
their own impacts and
therefore
disadvantages if
implemented.

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

Mud pit wash residue will | F: Yes. Ensuring less than 1% Benefits outweigh | Yes
be measured for oil CS: Minimal cost. Standard | ©il content will provide a | cost/sacrifice. c7.8
content before practice. small reduction in
discharge. consequence when

residue is discharged to

the environment.
Drilled cement returned F: Yes. Discharge of drilled Benefits outweigh | Yes
to the MODU will be - cement below the water | cost/sacrifice.
discharged below the CS: Mlnlmal cost. Standard line will reduce carriage cr9
water line. practice. and dispersion of solids,

thereby reducing the

consequence of solids

discharges during the

Petroleum Activities

Program.
Water quality and/or F: Yes. CS: No environmental Disproportionate. | No

sediment monitoring of
drilling fluids and
cement/formation
cuttings to verify impact
during activity.

For in-water sampling
using ROV — Time and
logistics for tool
change-out from
operational tools to
specialised scientific
sampling tools.

Additional personnel
onboard to operate
ROV and coordinate
sampling program.

Low ROV availability
due to operations can

benefit would be gained
by implementing
monitoring during the
activity. Monitoring
could be used to inform
additional control
measures in future
drilling activities;
however, there is a
considerable body of
scientific literature about
potential impacts of
drilled cement and

Cost/sacrifice
outweighs benefit
to be gained in
the context of
existing
environment
(deepwater, open
ocean
communities with
no proximity to
sensitive benthic
communities or
receptors).
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limit time to perform
environment
monitoring.

e |f additional ROV is

required on the MODU,

deck space and

resources to run, store,

service ROV.

e Resources for sample

processing (space,

equipment, personnel).

impacts are generally
well understood.

Furthermore, it is not
guaranteed that
additional controls
would be feasible, or if
they would provide any
environmental benefit,
and the volumes that
are proposed to be
discharged are so small
that meaningful
monitoring may not be
possible.

Although adoption
of this control
could be used to
verify EPOs
associated with
drilling mud and
cutting discharge,
alternative
controls identified
achieve an
appropriate
outcome.

Use SCE with secondary | F: No—-A A minor reduction in Disproportionate. | No
treatment for NWBM thermomechanical dryer is | consequence would be | Not feasible with
during milling: designed for use with achieved by reducing current systems
Thermomechanical cuttings, not steel swarf. the average oil on and cost/sacrifice
systems (to achieve less | The presence of swarf in solids discharged ona | gutweighs benefit
than 1% average oil on the return fluid will damage | small volume of cement, | g pe gained in
solids). the equipment screens. swarf and cuttings that the context of

CS: The cost to redesign would be produced. existing

and manufacture a system environment and

that could be used with plugging

steel swarf in cuttings is activities.

estimated at many millions

of dollars.
If NWBM is used for F: Yes. A minor reduction in Disproportionate. | No

milling, separate and
recover swarf, cement
cuttings and formation
rock for processing and
landfill disposal onshore
(skip and ship) (to
reduce residual OOC to
marine environment).

CS: Primary cost/ sacrifice
of this option is the addition

of a swarf handling unit

which would be required to

separate and recover the

swarf from the milling fluid.
Additonal cost sacrifice is

the additional handling

required to transport milled

swarf, cement cuttings
formation rock cuttings to
an onshore disposal
location.

Other cost/sacrifice
elements which are
considered include:

e further treatment of

milling debris onshore
is required to ensure a

standard suitable for
landfill: Class Il

disposed locally (e.g.

Karratha); Class Il
landfill requires

transport to Geraldton

or Perth

e increased risk of
unplanned vessel
collision or loss of

cuttings during transfer

activities
e potential halt to

permanent plugging
activity if transfer

consequence would be
achieved by reducing
the NWBM discharged
on milled swarf, cement
cuttings formation rock
cuttings discharged to
the marine environment
(up to 5 m3).

Given the low
current risk rating,
the high cost/
sacrifice
outweighs the
benefit gained for
the Petroleum
Activities
Program.

Impact
assessment has
determined no
sensitive benthic
receptors in the
vicinity and a low
level of impact
potential from the
OOC on the
milled swarf,
cement cuttings
and formation
rock discharge;
therefore, benefit
to be gained from
collection and
onshore disposal
is
disproportionate
to the risks
introduced by
relocating NWBM
on milled swarf,
cement cuttings
and formation
rock (including if
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operations are delayed
due to weather or
operational issues

e additional
environmental impact
incurred (air emissions)
from vessel use and
onshore trucking for
transporting milling
cuttings

e disposal via landfill
and/or treatment does
not eliminate an
environmental impact.
These options have
their own impacts and
therefore
disadvantages if
implemented.

an alternative
system which
does not use
transport
containers was
implemented).

Time-restricted
discharge of WBM
and/or cuttings to align
with tide/current or other
oceanographic events.

F: Yes.

CS: Disruption to P&A
operations in having to stop
activities at a time when
discharge of WBM and/or
solids might not be
permitted.

Additional mud storage
volume required.

Given the offshore
location, oceanographic
changes are unlikely to
significantly affect the
dispersion of solids and
therefore no
environmental benefit
would be gained.

Disproportionate.
The cost/sacrifice
outweighs the
benefit gained —
No hard coral or
other light-
dependent
benthic primary
producer
communities in
the vicinity of
wells to
rationalise
phased/timed
discharge.

No

ALARP Statement

On the basis of the environmental impact assessment outcomes and use of the relevant tools appropriate to the
decision type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted, standard ‘good practice’
controls appropriate to manage the impacts of drilled cement and drilling fluids discharges.

A range of engineered solutions and other elimination options were considered to further reduce the impact of planned
discharge of drilled cement, drilling fluids, residual hydraulic flying lead fluids, well clean-out and kill fluids, as well as
metal and cement cuttings and flocculant and grit from infrastructure removal to ALARP; however, technical and
operational challenges, safety and environmental risk and additional financial costs resulted in these options being
rejected on the basis that they were grossly disproportionate to the potential environmental benefit gained. As no
reasonable additional/alternative controls were identified that would further reduce the impacts, which due to the low
sensitivity of the environment are already low, without grossly disproportionate sacrifice, the impacts are considered
ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, routine and non-routine discharges of drilled
cement, swarf, formation rock, WBM and NWBM, residual hydraulic flying lead fluids, well clean-out and kill fluids, as
well as metal and cement cuttings and flocculant and grit from infrastructure removal result in negligible, localised
impact (<1 month) on habitat (but not affecting ecosystem function), physical and biological attributes.

The adopted controls are considered consistent with industry good practice and professional judgement. On the basis
of the environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2,
this is considered an acceptable level of impact.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
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EPO 7

No impact to water quality
or marine biota greater
than a consequence level
of F* from discharge of
cement cuttings, formation
cuttings, WBM or NWBM
fluids, well clean-out fluids
and well kill fluid, and grit
and flocculant during the
Petroleum Activities
Program.

Cc71

Fluids, flocculant and
additives planned to be
used and intended or likely
to be discharged to the
marine environment will
have an environmental
assessment completed
before use.

PS71

All chemicals, planned to
be used and intended or
likely to be discharged to
the marine environment
reduced to ALARP using
the chemical assessment
process.

MC7.11

Records demonstrate
chemical selection,
assessment and approval
process selected
chemicals is followed.

c72

Chemical reviews will be
performed on all previously
approved chemicals to

PS 7.2

Acceptability of previously
approved chemicals are re-
evaluated to ensure

MC7.21

Records confirm reviews
have occurred, and any
actions/changes are

confirm potential chemical ALARP and alternatives implemented.
impacts are reduced to are considered.

ALARP.

c73 PS 7.3 MC 7.3.1

Written justification process
will be followed prior to use
of NWBM.

NWBMs only used where
written justification process
has been followed.

Records demonstrate a
formal justification has
been completed before
using NWBM.

C74

Fluids circulated from the
well to the MODU
containing greater than 1%
NWBM will be retained and
disposed of onshore, or
injected into the well and
isolated from the marine
environment.

PS7.4

Fluids containing >1%
NWBM taken onshore or
injected into the well and
isolated from the marine
environment.

MC7.4.1

Records demonstrate
fluids containing >1%
NWBM have been taken
onshore or injected into the
well and isolated from the
marine environment.

C75

Bulk operational
discharges conducted
under MODU’s PTW
system (to operate
discharge valves/pumps).

PS 7.5

All bulk operational
discharges conducted
under MODU’s PTW
system.

MC 7.5.1

Records demonstrate that
bulk discharges are
conducted under the
MODU PTW system.

C76

Brine, WBM and clean-up
fluids routed via the MODU
mud system which are
contaminated with base oil
or NWBM, will be captured
on the MODU for discharge
if oil concentration is less
than 1% by volume.

If discharge specification
not met the fluid will be
returned to shore or
injected intothe well and
isolated from the marine
environment.

PS 7.6

Achieve oil concentration
<1% by volume prior to
discharge.

MC 7.6.1

Records demonstrate that
discharge criteria were met
prior to discharge or
contained.

c7.7

Fluids received to the
MODU during well kill will
be treated by the bleed off

PS 7.7

Less than 30 ppm oil
content achieved before
discharge of fluids from

MC 7.7.1

Records demonstrate that
discharge criteria were met
before discharge or fluids
were contained.

14 Defined as ‘F - No lasting effect (less than one month). Localised impact not significant to areas or items of cultural significance)'.
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package before discharge
or contained.

well bleed off package
water filtration system.

c78

Mud pit wash residue will be
measured for oil content
before discharge.

PS 7.8

Less than 1% by volume
oil content achieved before
discharge of mud pit wash
residue.

MC 7.8.1

Records after pit clean-out
(for pits potentially
contaminated with base oil)
demonstrate mud pit wash
residue was less than 1%
by volume oil content
before discharge.

c79

Drilled cement, formation
rock and swarf returned to
the MODU will be
discharged below the
water line to reduce
carriage and dispersion of
solids by surface currents.

PS 7.9

Drilled cement, formation
rock and swarf discharged
below the water line.

MC 7.9.1

Records confirm solids
discharge chute/line is
below the water line.
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6.6.6 Routine and Non-routine Discharges: Wet Cement, Cementing Fluids,
Subsea Fluids, Unused Bulk Products and Marine Riser Clean-out

Context
Installation of permanent barriers —
Section 3.11.1.4
BOP and subsea control systems —
Section 3.11.1.1 Physical Environment — Section 4.4
Marine growth removal — Section Biological Environment — Section Stakeholder Consultation — Section 5

3.10.6 4.5
IMR Activities — Section 3.10.8
Marine riser clean out — Section

3.12.1
Impact Evaluation Summary
Environmental Value Potentially Evaluation
Impacted
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Description of Source of Impact

Wet Cement and Cementing Fluids

Cementing fluids, including cementing mix water, may require discharge to the marine environment under various
scenarios. After each cement job, leftover cement slurry in the cement pump unit and the surface lines is flushed and
discharged to the sea to prevent clogging of the lines and equipment. This is estimated to be about 20 m3 per well
(based on up to four cement jobs per well, with 5 m3 discharged per job). In the event that the cement job does not
meet barrier requirements, the cement will be drilled out and cement operations redone.

Cement spacers can be used as part of the cementing process, within the well casing, to assist with cleaning the
casing sections before cement flows through.

Following completion of all plugging operations at the end of the campaign, excess cement, bentonite and barite (dry
bulk, after well operations are completed) will either be: provided to the next operator at the end of the plug and
abandon program (as it remains on the rig); or, if these options aren’t practicable, discharged to the marine
environment as dry bulk or as a slurry. Maximum discharges are 100 tonnes of cement, 120 tonnes of barite and 120
tonnes of bentonite. However, these volumes are highly conservative and discharge volumes (if required) are likely to
be much smaller. The process that will be followed to determine discharge is the last option is presented in Figure
6-1.
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Well is the last in MODU
Schedule

Discharge overboard: Woodside
contractually required to ensure tanks on

MODU are empty prior to de
mobilisation.

Figure 6-1: Management process for excess bulk product

Upon arrival on location at the Operational Area, the MODU may need to perform a cement unit test, or ‘dummy
cement job’. Discharges from the test are made through the usual cement unit discharge line, which may be up to

10 m, above the sea surface, and occur as a cement slurry. The slurry is usually a mix of cement and water (about 10
m3); however, may sometimes contain stabilisers or chemical additives.

Subsea Fluids (BOP / Xmas tree and Well Plugging Activity Control Fluids)

Subsea fluids are likely to be released during permanent plugging for abandonment activities including Xmas tree
removal. These substances include hydraulic fluids, BOP control fluids and subsea control fluids.

The BOP is required to be regularly function tested when subsea, as defined by legislative requirements. The BOP is
function tested during assembly and maintenance and during operation on the seabed. As part of this testing, small
volumes of BOP control fluid (generally consisting of water mixed with a glycol based detergent or equivalent water
based anti-corrosive additive) is released to the marine environment. The BOP will be function tested about every seven
days (when a pressure test is not occurring) and pressure tested about every 21 days as per API 53 (an American
Petroleum Institute standard for Well Control Equipment Systems for Drilling Wells). The maximum volume of BOP
control fluid per function is up to about 90 L per test.

All other plug and abandon activities that result in subsea control fluid discharges are likely to only discharge small,
intermittent volumes.

During marine growth removal activities it may be necessary to remove marine growth from the Xmas trees and
wellheads using acid (typically sulphamic acid).

Marine Riser Clean Out

There is potential for the marine riser and BOP to be susceptible to rust and other minor build up between wells. This
can lead to operational issues. To avoid this, the marine riser will be cleaned by running riser brushes through it while
the riser and BOP are suspended in open water. The BOP cavities will also be cleaned before deployment and, if
equipment needs to be cleaned after deployment, large diameter brushes, clean drill pile and high rate circulation subs
will be available to enable riser cleaning/flushing to the MODU mud pits. If debris continues to be a problem, the riser
will be disconnected and an ROV will be used to flush the remaining debris from the top of the Xmas tree cap.

Impact Assessment

Pelagic and benthic habitats in the Operational Area are considered to be of low sensitivity (no known significant benthic
habitat or infauna habitat). Although the Ancient Coastline at 125 m Depth Contour KEF overlaps with the Operational
Area, the values and sensitivities of this KEF occur on a broad scale outside of the Operational Area (Section 4.5.3).
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Coupled with the low toxicity of the fluids to be used for the Petroleum Activities Program, the likelihood of any significant
impact to marine biota is considered to be low.

Cement

Impacts of cement on the marine environment are associated mainly with smothering of surrounding benthic and/or
infauna communities. Cement is the most common material currently used in artificial reefs around the world (Carral et
al, 2020) and is not expected to pose any toxicological impacts to receptors from leaching or direct contact. The
impact of cement discharge at the seabed will be limited to any surrounding benthic and/or infauna communities, in a
small localised area immediately around the well.

Minimum cement (50 t), barite (60 t) and bentonite (60 t) volumes are required to be stored on the MODU for use in
well control and plug and abandon activities. While volumes are calculated before use to minimise excess, the
requirement for additional volumes on the MODU for operational contingencies means there may be greater than the
minimum onboard at the end of campaign. Discharge of excess cement, barite and bentonite (if required) may occur
as dry bulk or as a slurry. Dry bulk has the potential to disperse across a wider area, but at lower concentration,
compared to slurry which would have a greater tendency to settle on the seafloor closer to the well location. In either
case, discharges are not expected to widely disperse before settling on the seabed.

Reduction in water quality from bulk discharges will be temporary and subject to rapid dispersion and dilution by
prevailing currents away from the discharge location. Impacts to plankton populations will therefore be localised over
the duration of the plume and would be expected to return to previous conditions within a relatively short period of
time.

The potential impacts to benthic communities caused by smothering from a surface release of cement are expected to
be minimal due to the high dispersal by ocean currents and short-term duration of these discharges. Cement is inert
and does not pose toxicological impacts. As described in Section 6.6.5, barite and bentonite have very low toxicities
and are considered by OSPAR to pose little or no risk to the environment (PLONAR). They may, however, cause
physical damage to benthic organisms by abrasion or clogging, or through changes in sediment texture that can inhibit
the settlement of planktonic polychaete and mollusc larvae (Swan et al., 1994). However, these impacts are expected
to be negligible, due to the low volumes that will be discharged given that this is a one off discharge and due to and
rapid biodegradation and dispersion of bulk discharges (Terrens et al., 1998). Any impacts to soft sediment
communities is not expected to affect the diversity or ecosystem function in this area and is only considered a
localised impact with no lasting effect.

Cementing Fluids and Subsea Fluids (BOP / Xmas tree and Well Plugging Activity Control Fluids)

All chemicals that may be operationally released or discharged to the marine environment must be selected and
approved as per the Chemical Selection and Assessment Environment Guideline (Section 3.15.1). Therefore, any
chemicals selected and potentially released are expected to be of low toxicity and biodegradable. Additionally, where
cements have been mixed in excess and cannot be reused or returned to shore, these will be turned into a slurry. As
chemicals have initially been chosen based on the environmental performance and an ALARP assessment, additional
dilution before discharge further reduces the environment impact to water quality, sediment quality and marine benthic
and/or infauna communities. Given the minor quantities of routine and non-routine planned discharges, short discharge
durations and the low toxicity and high dispersion in the open, offshore environment, any impacts on the marine
environment are expected to be negligible.

No cumulative impacts to water quality are expected to occur, as discharged cements etc are predicted to settle in
between the plug and abandon activities for each well.

Demonstration of ALARP

Control Feasibility (F) Benefit/Reduction in Control
Control Considered and Cost/Sacrifice Proportionality Adopted
15 Impact
(CS)
Legislation, Codes and Standards
No additional controls identified.
Good Practice
Fluids and additives F: Yes. Environmental Benefits outweigh Yes
int likely t - t of ifice.
intended or likely to be CS: Minimal cost. assessment o cost/sacrifice c71

discharged to the chemicals will reduce
marine environment will the consequence of
have an environmental impacts resulting from

Standard practice.

1 Qualitative measure
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Demonstration of ALARP

Control Feasibility (F) Benefit/Reduction in Control
Control Considered and Cost/Sacrifice Proportionality Adopted
15 Impact
(CS)
assessment completed discharges to the
before use. marine environment, by
ensuring chemicals
have been assessed for
environmental
acceptability. Planned
discharges are required
for the safe execution of
activities and therefore
no reduction in
likelihood can occur.
Chemical reviews will F: Yes. Reviews will ensure Benefits outweigh Yes
be performed on all o chemicals selected for cost/sacrifice.
previously approved CS: Minimal Co_St' Drilling and Completions SR
chemicals to confirm Standard practice. fluids remain ALARP.
potential chemical
impacts are reduced to
ALARP.
Bulk operational F: Yes. The MODU’s PTW may | Benefits outweigh Yes
discharges conducted CS: Minimal cost. slightly reduce the cost/sacrifice. C75

under MODU’s PTW
system (to operate
discharge
valves/pumps).

Standard practice.

likelihood of bulk
discharges occurring,
but it is unlikely to be
significant, given that
bulk discharges are
often operationally
required and cannot be
eliminated.

Professional Judgement — Eliminate
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Demonstration of ALARP

Control Considered

Control Feasibility (F)
and Cost/Sacrifice
(Cs)ls

Benefit/Reduction in
Impact

Proportionality

Control
Adopted

Do not use BOP control
fluids.

F: No. BOP control fluids
are critical to the
operation of the BOP.

CS: Not considered,
control not feasible.

Not considered, control
not feasible.

Not considered,
control not feasible.

No

Return wet cement and
other down-well
products onshore for
treatment/disposal.

F: Yes. However, cement
slurry may harden during
transport, introducing
difficulty in handling and
transportation.

CS: The cost involved in
transporting cement for

shore-based disposal is
significant.

No discharge of cement
to the marine
environment would
eliminate the likelihood
and consequence of
impacts from such
activities.

Disproportionate.
Given the non-toxic
nature of cement,
the cost/sacrifice
outweighs the
benefit gained.

No

Return bulk cement,
barite and bentonite for
onshore disposal

F: No. The technical
requirements to be able to
undertake this safely are
unresolved due to:

e  Significant risks with
tank high pressure
differentials to
transfer material
onshore.

e  High risk with the
vessel to waste truck
transfer due to tank
corrosion concerns
and pressure relief
valve issues.

CS: Not considered.
Control not feasible.

Not considered, control
not feasible.

Not considered,
control not feasible.

No

Options for use of
excess bulk cement,
bentonite and barite will
be managed as per
Figure 6-1 and only
discharged to the
marine environment as
a last option.

F: Yes. However, the
cement may not meet the
required technical
specifications, and hence
not be usable.

CS: Minor.

Using excess bulk
cement, bentonite and
barite for subsequent
campaigns would
eliminate the bulk
discharge to the marine
environment and
eliminate the likelihood
and consequence of
impacts from such
activities.

Benefits outweigh
cost/sacrifice.

Yes

cs1

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution
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Demonstration of ALARP

Control
Adopted

Control Feasibility (F)
and Cost/Sacrifice
(Cs)ls

Benefit/Reduction in

Control Considered Impact

Proportionality

No additional controls identified.

ALARP Statement

On the basis of the environmental impact assessment outcomes and use of the relevant tools appropriate to the
decision type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage
the impacts of cement, cementing fluids and subsea fluids. As no reasonable additional/alternative controls were
identified that would further reduce the impacts without grossly disproportionate sacrifice, the impacts are considered
ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, routine and non-routine cement, cementing
fluids, subsea well fluids, unused bulk products and other down-well may result in localised impacts with no lasting effect
(<1 month) to marine sediment, water quality and habitat (but not ecosystems).

The adopted controls are considered consistent with industry good practice and professional judgement. On the basis
of the environmental impact assessment outcomes and Woodside'’s criteria for acceptability outlined in Section 2.7.2,
this is considered an acceptable level of impact.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
EPO 8 c7.1 PS7.1 MC 7.1.1

No impact to water quality See Section 6.6.5 See Section 6.6.5 See Section 6.6.5

or marine biota greater

than a consequence level Ccr2 PS7.2 MC7.2.1

of F¢ from discharging See Section 6.6.5 See Section 6.6.5 See Section 6.6.5
cement, cementing fluids,

subsea well fluids and C75 PS7.5 MC7.5.1

unused bulk products See Section 6.6.5 See Section 6.6.5 See Section 6.6.5
during the Petroleum cs1 PS 81 MC 8.1.1

Activities Program.

Options for use of excess
bulk cement, bentonite and
barite will be managed as
per Figure 6-1 and only
discharged to the marine
environment as a last
option.

No bulk cement, bentonite
or barite discharged
without documented
ALARP assessment.

Records demonstrate that
prior to discharge of
excess bulk cement,
bentonite or barite, options
for use were assessed.

16 Defined as ‘No lasting effect (less than one month) or negligible. Localised impact not significant to areas or items of cultural

significance)’.
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6.6.7 Routine and Non-routine Atmospheric Emissions

Context
Permanent Plugging Activities — ) . i i
Section 3.10 Souc_)economlc and Cultural — Stakeholder Consultation — Section
. . Section 4.6 5
Project Vessels — Section 3.8

Impact Evaluation Summary

Environmental Value Potentially .
Evaluation
Impacted
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Description of Source of Impact

Internal combustion engines and incinerators

Atmospheric emissions will be generated by the MODU, project vessels and helicopters from internal combustion
engines (including all equipment and generators, which may be diesel powered and/or LNG powered) and incineration
activities (including onboard incinerators) during the Petroleum Activities Program. Emissions will include SOz, NOx,
ozone depleting substances, COz2, particulates and volatile organic compounds (VOCs).

Flaring / venting of residual gas, oil and produced water

During plugging for abandonment, residual hydrocarbons from the well may need to be vented or flared. Up to 1.55
MMscf of gas may be vented or flared per well. During well bleed-off activities, up to about 155 m? of produced fluid
may be bled from the well and brought back to the MODU. These fluids will be flared, or discharged to the marine
environment after treatment via the well bleed off water treatment package which cycles the water through a water
filtration system with solids and polishing (see Section 6.6.5).

Venting of residual gas in case of well kick

During permanent plugging, a kick may occur. A kick is an undesirable influx of formation fluid into the well bore. The

resultant effect would be a release of a small volume of greenhouse gases via the degasser to the atmosphere during
well control operations, known as ‘venting’. Venting is required to ensure well integrity is maintained in the event of a

kick, thereby avoiding an emergency condition.

Impact Assessment

Fuel combustion, incineration, and flaring have the potential to result in localised, temporary reduction in air quality.
Potential impacts include a localised reduction in air quality, generation of dark smoke and contribution to greenhouse
gas emissions. Given the short duration and exposed location of project vessels (which will lead to the rapid
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dispersion of the low volumes of atmospheric emissions), the potential impacts are expected to be localised and of no
lasting effect.

Venting of hydrocarbon gases may result in a temporary gas plume and a localised contribution to greenhouse gas
emissions. There is potential for human health effects for workers in the immediate vicinity of atmospheric emissions.
However, the closest sensitive residential receptor is the town of Dampier, approximately 170 km south-east of the
Operational Area; therefore any risks associated with off-site human health effects are negligible beyond the
immediate zone of release and dispersion. Given the isolated location of the Petroleum Activities Program (which will
lead to the rapid dispersion of the low volumes of atmospheric emissions) the potential impacts are expected to be
localised and no cumulative impacts are anticipated when considered in the context of existing oil and gas operations
in the region.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that the release of a small volume of greenhouse gases will not result in a
potential impact greater than a temporary impact to local air quality with no lasting effect.

Demonstration of ALARP

Control Feasibility (F) Benefit/Reduction in Control

Control Considered Proportionality

and Cost/Sacrifice (CS)Y” | Impact Adopted
Legislation, Codes and Standards
Marine Order 97 (Marine | F: Yes Legislative requirements | Control based on Yes
Pollution Prevention — CS: Minimal cost to be followed may legislative co91
Air Pollution), which slightly reduce the requirements —
details requirements for: likelihood of air pollution. | must be adopted
¢ International Air
Pollution Prevention
(IAPP) Certificate,
required by vessel
class
¢ use of low sulphur
fuel when available
e Ship Energy
Efficiency
Management Plan,
where required by
vessel class
¢ onboard incinerator
to comply with
Marine Order 97.
Offshore Petroleum and F: Yes Compliance with an Control based on Yes
Greenhouse Gas CS: Minimal cost. accepted WOMP that legislative C9.2
Storage (Resource Standard practice. aligns with industry requirements —
Management and guidance and good must be adopted
Administration) practice will ensure a
Regulations 2011: number of barriers are in
Accepted Well place and verified,
Operations Management reducing the likelihood of
Plan (WOMP). The loss of well integrity
WOMP describes the occurring. Although the
well integrity outcomes, consequence of a
control measures and blowout would not be
performance criteria reduced, the reduction in
used to demonstrate likelihood reduces the
how the risk of loss of overall risk.

well integrity is managed
to ALARP including the
well design and barriers
to be used to prevent a

1 Qualitative measure
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Demonstration of ALARP

Control Considered Control Feasibility (F) Benefit/Reduction in Proportionality Control
and Cost/Sacrifice (CS)Y” | Impact Adopted
loss of well integrity,
which aligns with
industry guidance and
good practice.
As-built checks shall be F: Yes. Reduces likelihood of Benefits outweigh Yes
completed during well CS: Minimal cost, occurrence. No reduction | cost/sacrifice. c93
operations as described | siandard practice. in consequence will
in the WOMP. occur.
Good Practice
Flaring restricted to a F: Yes Reduces the likelihood of | Benefits outweigh Yes
duration necessary to CS: Minimal cost. atmospheric emissions cost/sacrifice. C5.1
perform the activity for Standard practice for impacting air quality.
well kill. Woodside activities Consequence remains
unchanged.
Qil burner will operate F: Yes. This control results in a Benefits outweigh Yes
efficiently to maximise CS: Minimal cost. reduction in likelihood of | cost/sacrifice. c94
combustion. . atmospheric emissions
Standard practice. impacting air quality.
Consequence remains
unchanged.
Subsea BOP installed F: Yes. BOP testing reduces the | Benefits outweigh Yes
and function tested CS: Standard volume of gas vented in | cost/sacrifice. C95
during permanent . . the event of a well kick.
plugging operations. The practice. Required by
BOP shall meet the Woodside standards.
Woodside Well Control
Procedure, Woodside
Engineering Standard —
Rig Equipment and shall
be subject to API
Standard 53 BOP Risk
Assessment.
Re-inject wellbore F: Yes. Reduces the likelihood of | Benefits outweigh Yes
hydrocarbons into the CS: Minimal cost. atmospheric emissions cost/sacrifice. C 96
reservoir prior to well . impacting air quality
abandonment, where Reduced overall risk. through reducing volume
practicable. of hydrocarbons required
to be flared/vented.
Well control bridging F: Yes. Implementing equipment | Benefits outweigh Yes
document for alignment | cg: Minimal cost. and procedures in the cost/sacrifice. c97
of Woodside and the Standard practice for well control bridging
MODU contractor to Woodside activities. document will reduce the
manage the equipment volume of gas vented in
and procedures for the event of a well kick.
preventing and handling
a well kick.
Professional Judgement — Eliminate
Do not combust fuel. F: No. There are no Not considered, control Not considered, No

MODUSs or vessels that do
not use internal
combustion engines.

CS: Not considered,
control not feasible.

not feasible.

control not
feasible.
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Demonstration of ALARP

Control Considered Control Feasibility (F) Benefit/Reduction in Proportionalit Control

and Cost/Sacrifice (CS)Y” | Impact P y Adopted
Do not vent during well F: No. Venting is a safety- | Not considered, control Not considered, No
kick. critical activity required in not feasible. control not

the event of a kick to feasible.

reduce pressure build up.

CS: Not considered,

control not feasible.
Do not vent or flare well F: No. venting or flaring of | Not considered, control Not considered, No
fluids during well kill well fluids is a safety- not feasible. control not
operations. critical activity required to feasible.

facilitate permanent

plugging operations.

Professional Judgement — Substitute

None identified

Professional Judgement — Engineered Solution

None identified

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls are considered good oil-field
practice/industry best practice, and appropriate to manage the impacts of fuel combustion, flaring, incineration and
venting. As no reasonable additional/alternative controls were identified that would further reduce the impacts without
grossly disproportionate sacrifice, the impacts are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, routine atmospheric emissions from fuel
combustion, flaring, incineration, and venting may result in localised impacts to air quality with no lasting effect (<1
month).

The adopted controls are considered consistent with industry legislation, codes and standards, and professional
judgement and meet the requirements of Australian Marine Orders. On the basis of the environmental impact
assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2, this is considered an
acceptable level of impact.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 9

Emissions to atmosphere
as a result of fuel
combustion, incineration,
venting and flaring limited
to those necessary to
maintain well integrity and
complete the Petroleum

Activities Program.

Co1

Marine Order 97 (Marine
Pollution Prevention — Air
Pollution) which details
requirements for:

e International Air
Pollution Prevention
(IAPP) Certificate,
required by vessel
class

o use of low sulphur fuel
when available

e Ship Energy Efficiency
Management Plan,
where required by
vessel class

e onboard incinerator to
comply with Marine
Order 97.

PS91

MODU and project vessels
compliant with Marine
Order 97 (marine pollution
prevention — air pollution)
to restrict emissions to
those necessary to perform
the activity.

Vessel marine assurance
process conducted prior to
contracting vessels, to
ensure suitability and
compliance with vessel
combustion certification/
Marine Order
requirements.

MCO9.11

Marine Assurance
inspection records
demonstrate compliance
with Marine Order 97.

Cc92

OPGGS (Resource
Management and
Administration)
Regulations 2011:
accepted WOMP which
describes the well integrity
outcomes, control
measures and
performance criteria used
to demonstrate how the
risk of loss of well integrity
is managed to ALARP
which aligns with industry
guidance and good
practice.

PS 9.2

Wells permanently plugged
in compliance with the
accepted WOMP.

MC9.21

Acceptance letter from
NOPSEMA demonstrates
the WOMP was accepted
by NOPSEMA before the
activity commenced.

MC 9.2.2

Records demonstrate the
verification documentation
as listed in the WOMP is
available.

Cc93

As-built checks shall be
completed during well
operations as described in
the WOMP.

PS 9.3

Achieve a minimum
acceptable standard of well
integrity.

MC9.3.1

Records show Well
Acceptance Criteria are
developed for each well.

MC 9.3.2

Records demonstrate Well
Acceptance Criteria have
been met.

C4.1 PS 4.1 PS41.1
Refer Section 6.6.3 Refer Section 6.6.3 Refer Section 6.6.3
C9.4 PS 9.4 MC 9.4.1

Oil burner will operate
efficiently to maximise
combustion.

Oil burner will have
combustion efficiency
greater than 99%.

Records demonstrate that
oil burner is greater than
99% efficient.

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: BLOOO0OAH1401739439

Revision: 2

Woodside ID: 1401739439

Page 175 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

C95

Subsea BOP installed and
function tested during
permanent plugging
operations. The BOP shall
meet the Woodside Well
Control Procedure,
Woodside Engineering
Standard — Rig Equipment
and shall be subject to API
Standard 53 BOP Risk
Assessment.

PS 9.5

Subsea BOP specification,
installation and function
testing compliant with
internal Woodside
Standards and
international requirements
(API Standard 53) as
agreed by Woodside and
MODU contractor.

MC 9.5.1

Records demonstrate that
BOP and BOP control
system specifications and
function testing were in
accordance with minimum
standards for the expected
permanent plugging
conditions as agreed by
Woodside and MODU
contractor.

C9.6

Re-inject wellbore
hydrocarbons into the
reservoir prior to well

PS 9.6

Wellbore hydrocarbons
reinjected into the
reservoir, where

MC 9.6.1

Records confirm
assessment completed to
ensure wellbore

abandonment, where practicable. hydrocarbons re-injected
practicable. where practicable.
Cco9.7 PS 9.7 MC 9.7.1

Well Control Bridging
Document (WCBD) for
alignment of Woodside and
the MODU contractor to
manage the equipment
and procedures for
preventing and handling a
well kick.

Well is permanently
plugged in accordance with
the contractor WCBD to
ensure no unplanned
emissions to air from a well
kick, during operations.

Records demonstrate well
permanently plugged in
accordance with WCBD.
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6.6.8 Routine Light Emissions: External Lighting on MODU and Project Vessels

Context

Biological Environment — Section 4.5

. . Stakeholder Consultation —
Project vessels — Section 3.8 Socioeconomic and Cultural —

X Section 5
Section 4.6
Impact Evaluation Summary
Environmental Value Potentially .
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Routine light emissions include light sources that alter the ambient light conditions in an environment. The MODU and
project vessels will routinely use external lighting to navigate and conduct safe operations at night throughout the
Petroleum Activities Program. External light emissions from the MODU and project vessels are typically managed to
maintain good night vision for crew members. Vessel/MODU lighting will also be used to communicate the vessel’s
presence to other marine users (i.e. navigation/warning lights). Lighting is required for safely operating project
vessels/MODU and cannot reasonably be eliminated.

The vessels/MODU that may be required for the Petroleum Activities Program are outlined in Section 3.8. External
lighting is located on vessel/MODU decks, with most external lighting directed towards working areas such as the
main decks. These areas are typically <20 m above level for vessels, and ~30 m for MODUSs. Indicative timing for
activities are provided in Section 3.5 and may occur throughout the year.

Flaring, which is a relatively bright light source, is sometimes necessary for short periods of time during permanent
plugging of wells (Section 3.11.1). It is planned that there will be limited flaring of gas or liquids during the Petroleum
Activities Program. The base case is that tubing fluids are bullheaded back into wells, but hydrocarbons present in the
annuli of the two production wells may be bled off to the MODU. If bullheading of the tubing is not successful, the
tubing gas may also be flared. Flaring is for a limited duration as it is constrained by the volume of gas/liquids in the
annulus and well bore. It is estimated that there would be a maximum of 1,080-minutes (~18-hours) of flaring. Flaring
will only be at low flow rates, unlike unload operations, and would take place during both daytime and nightime.

Lighting from vessels/MODU may appear as a direct light source from an unshielded lamp with direct line of sight to the
observer or through sky glow. Direct lighting falling upon a surface is referred to as light spill. Sky glow is the diffuse
glow caused by light that is screened from view, but through reflection and refraction creates a glow in the atmosphere.
The distance at which direct light and sky glow may be visible from the source depends on the characteristics of
vessel/MODU lighting (including height above sea level) and environmental conditions (e.g. cloud cover).
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Impact Assessment

Receptors that have important habitat within a 20 km buffer of the Operational Area were considered for the impact
assessment, based on recommendations of the National Light Pollution Guidelines for Wildlife Including Marine
Turtles, Seabirds and Migratory Shorebirds (NLPG). The 20 km threshold provides a precautionary limit based on
observed effects of sky glow on marine turtle hatchlings, demonstrated to occur at 15-18 km, and fledgling seabirds
grounded in response to artificial light 15 km away (Commonwealth of Australia, 2020).

Light emissions can affect fauna in two main ways:

e Behaviour: Many organisms are adapted to natural levels of lighting and the natural changes associated with
the day and night cycle, as well as the night time phase of the moon. Artificial lighting has the potential to
create a constant level of light at night that can override these natural levels and cycles.

e Orientation: Species such as marine turtles and birds may also use lighting from natural sources to orient
themselves in a certain direction at night. In instances where an artificial light source is brighter than a natural
source, the artificial light may act to override natural cues leading to disorientation.

The fauna within the Operational Area are predominantly pelagic fish and zooplankton, with a low abundance of
transient species such as marine turtles, whale sharks, whales and migratory seabirds. As described in Section 4.5.2,
the Operational Area overlaps with internesting buffer habitat critical for the survival of the species’ for flatback turtles,
and BIAs for flatback turtle internesting, whale shark foraging, and wedge-tailed shearwater breeding and foraging.
Given the low abundance of fauna expected to occur within the Operational Area, impacts from light emissions are
considered to be highly unlikely. As outlined below, internesting adult female turtles are not impacted by artificial light
emissions, and it is more relevant to consider separation distances between light sources and nesting habitat critical
for turtles — the nesting locations as identified in Table 6 of the marine turtle Recovery Plan (Commonwealth of
Australia, 2017). At the closest point, the Operational Area is located ~44 km from the nearest nesting locations for
green, flatback and hawksbill turtles in the Montebello Islands.

Marine Turtles — Hatchlings

Turtle hatchlings emerge from the nest and orient towards the sea. After entering the water, hatchlings use a
combination of cues (wave direction and currents) to orient and travel into offshore waters. Impacts to the sea-finding
behaviour of hatchlings are more common for light sources behind a beach, as lighting offshore will orient emerging
hatchlings towards the sea. Atrtificial light at close distances can also impact hatchling dispersal once they are in the
water. Light spill may ‘entrap’ hatchling swimming behaviour, reducing the success of their seaward dispersion and
potentially increasing their exposure to predators via silhouetting (Salmon et al., 1992).

The nearest turtle nesting locations to the Operational Area are at Montebello Islands, about 44 km south-east of the
Operational Area, for flatback, green and loggerhead hawksbill turtles. The distance between the most significant light
source on the MODU (flare boom) and the edge of visibility, or the visible horizon, was calculated using a manual
calculation that takes atmospheric refraction into consideration (Young’s method) as expressed by the formula

d = 3.86vh, where ‘d’ is the distance to the visible horizon, and ‘h’ is the light source height in metres. For a flare boom
height of 32 m (maximum likely for potential MODUSs that could be contracted for the Petroleum Activities Program),
the distance to the visible horizon is ~22 km — i.e. anything beyond this distance is below the horizon and direct light
would not be visible. Therefore, direct light from project vessels/MODU will not reach any nesting location, but there is
the potential for sky glow (particularly from flaring rather than operational lighting) to be visible at the closest nesting
locations.

Whilst sky glow from flaring may be visible at the closest nesting beaches in the Montebello Islands (~48 km from the
well locations), it is not credible that it would result in any behavioural impact (i.e. not biologically relevant). The light
source is located directly offshore in the same direction that emerging hatchlings would be heading in anyway during
normal sea-finding behaviour, meaning that no significant misorientation or disorientation would occur.

Since the Operational Area is located >44 km from turtle nesting beaches in the Montebello Islands, the risk of
significant numbers of dispersing hatchlings becoming attracted to direct light or sky glow from project vessels/MODU
is not considered credible. This is supported by the findings of a desktop lighting impact assessment for the
Scarborough Project, conducted by Pendoley Environmental (PENV, 2020). At a range of >44 km, the density of
dispersing hatchlings is expected to be low and very few individuals will be at risk of attraction. For any isolated
individuals potentially attracted to light spill from project vessels/MODU, following sunrise, any effect of these light
sources on hatchlings will be eliminated allowing dispersal behaviour to resume.

Any impacts to hatchling turtles from artificial light will be limited to possible localised behavioural impacts to isolated
individual hatchlings offshore, with no lasting effect to the species.

Marine Turtles — Adults

Although individuals undertaking behaviours such as internesting, migration, mating (adults) or foraging (adults and
pelagic juveniles) may occur within the Operational Area, marine turtles do not use light cues to guide these
behaviours. Furthermore, there is no evidence, published or anecdotal, to suggest that internesting, mating, foraging
or migrating turtles are impacted by light from offshore vessels. As such, light emissions from the project
vessels/MODU are unlikely to result in displacement of, or behavioural changes to individuals in these life stages
(PENV, 2020).
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Artificial lighting may affect where nesting adult turtles emerge onto the beach, the success of nest construction,
whether nesting is abandoned, and the seaward return of adults (Salmon et al., 1995a, 1995b; Salmon and
Witherington, 1995). Such lighting is typically from residential and industrial development at the coastline, rather than
offshore from nesting beaches. The Montebello Islands (about 50 km from the Operational Area) is a known turtle
nesting location, however, direct light from the project vessels/MODU will not be visible to nesting adult turtles, but
there is the potential for sky glow (particularly from flaring at night) to be visible. However, nesting females are not
considered highly vulnerable to disorientation due to artificial light (PENV, 2020) and it is highly unlikely that sky glow
from the Petroleum Activities Program could cause disruption to sea-finding behaviour post nesting, particularly as the
light source is located directly offshore in the same direction that females would be heading in anyway during normal
sea-finding behaviour. Additionally, as described above, flaring from the MODU (if it occurs) will be of very short
duration and intensity. As such, project /MODU light sources will not discourage females from nesting, or affect nest
site selection, and therefore will not displace females from nesting habitat.

The Operational Area overlaps the internesting BIA and the ‘internesting habitat critical for the survival of the species’
for flatback turtles. Internesting flatback turtles favour depths of <25 m, and foraging flatback turtles have been found
to occur in waters shallower than 130 m (Whittock et al., 2016a, 2016b). Given the water depths of the Operational
Area (~110-160 m), foraging flatback turtles may occur in the Operational Area but not in significant numbers given
their preference for shallower waters. Individual turtles migrating or mating may occur within or adjacent to the
Operational Area, marine turtles do not use light cues to guide these behaviours. As such, light emissions from the
vessels are unlikely to result in more than short-term, negligible behavioural disturbance to isolated transient
individuals with no lasting effect. Short-term light emissions from the MODU/vessels are unlikely to result in
displacement of adult turtles from internesting habitat, or important behaviours for nesting adult turtles.

Seabirds and Migratory Shorebirds

Artificial lighting can attract and disorient seabird species resulting in species behavioural changes (e.g. circling light
sources or disrupted foraging), injury or mortality near the light source as a result of collision (Longcore and Rich,
2004; Gaston et al., 2014). The Operational Area may be occasionally visited by seabirds and migratory shorebirds,
and overlaps a breeding and foraging BIA for the wedge-tailed shearwater. The nearest emergent land that could be
used for roosting or nesting habitat is the Montebello Islands (about 50 km from the Operational Area).

The most vulnerable life stages for seabirds and migratory shorebirds are nesting adults or fledglings. Nesting or
fledgling seabirds and migratory shorebirds are vulnerable to artificial lighting within 20 km of the nesting location
(Commonwealth of Australia, 2020). For shearwater species, fledglings are predominantly impacted by onshore
lighting sources, which can override sea finding cues and attract fledglings further inland, preventing them from
reaching the sea (Mitkus et al., 2018; Telfer et al., 1987). Artificial light can also impact important behaviour of nesting
adults (e.g. adult nest attendance, maintaining nest sites) or confuse shearwater species, resulting in injury or
mortality as a result of birds colliding with structures (Cianchetti-Benedetti et al., 2018; Rodriguez et al., 2017). As the
Operational Area is about 50 km from the nearest emergent land, impacts to adult nesting or fledgling seabirds and
migratory shorebirds are not expected. Atrtificial light from the Petroleum Activities Program is not predicted to disrupt
critical breeding behaviours within important nesting habitat, or displace seabirds from nesting habitat.

Migratory shorebirds may be present in or fly through the region between July and December, and again between
March and April as they complete migrations between Australia and offshore locations (Department of Environment,
2015). The risk associated with collision from seabirds and shorebirds attracted to the light is considered to be low,
based on the intermittent and localised nature of the activities in the Operational Area, as well as the distance
offshore. Impacts are expected to be limited to temporary behavioural disturbance to isolated individuals, and is not
expected to disrupt important migration patterns of migratory seabirds.

Foraging adult seabirds may occur within the Operational Area. Foraging adult seabirds, including shearwaters, are
less susceptible to impacts from artificial light than fledglings or nesting adult seabirds. However, they are still
vulnerable as artificial light can interact with offshore foraging behaviour which may occur during the day or night.

Foraging adult wedge-tailed shearwaters may be attracted to sources of light emissions to feed on fish drawn to the
light, or may be attracted to vessel light during periods of low visibility (Catry et al., 2009; Whittow 1997). During the
breeding period at the Muiron Islands off Exmouth Gulf (from around August to April, peak November), adult wedge-
tailed shearwaters were observed taking a combination of short (1-4 days) or long (6—30 days) foraging trips from the
Muiron Islands, travelling over large areas across the north west of Australia towards Indonesia (Cannell et al., 2019).
During the breeding period, foraging adult wedge-tailed shearwaters were observed travelling up to around 1000 km
from the breeding colony (Cannell et al., 2019). Although the breeding and foraging BIA overlapping the Operational
Area is defined as the area within around 70-80 km from the Montebello Islands, wedge-tailed shearwaters on the
NWS have been observed foraging beyond the breeding and foraging BIA. Based on the large area where foraging is
known to occur, the Operational Area does not represent a significant portion of the known foraging area for the
wedge-tailed shearwaters. Therefore, impacts to wedge-tailed shearwaters are likely to be limited to localised
behavioural disturbance to isolated transient individuals. Artificial lighting from the Petroleum Activities Program is not
expected to significantly impact foraging or displace seabird species from important foraging habitat.

Other Marine Fauna

Lighting from ROV or project vessel/MODU activities during the Petroleum Activities Program may result in the
localised aggregation of fish around the ROV or below the vessel/MODU. These aggregations of fish due to light are
considered localised and temporary. Any long-term changes to fish species composition or abundance is considered
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highly unlikely. Any localised impacts to marine fish are not expected to impact on any commercial fishers in the area.
Krill or plankton may also aggregate around the source of light. These aggregations of fish, krill or plankton would be
confined to a small area and would only occur when the ROV is in use. Based on the short duration and localised
nature of the Petroleum Activities Program, these aggregations are not expected to attract either pygmy blue whales
or humpback whales. Transient individual whale sharks have been recorded feeding on these plankton aggregations,
but lighting from ROV or support vessel/MODU activities is not expected to have any negative impacts on whale shark
behaviour.

No significant cumulative impacts over the life of the Petroleum Activities Program or in relation to other operations

and activities in the region (e.g. JDP2 or Wheatstone) are expected.

Summary of Potential Impacts to Environmental Value(s)

Light emissions from the project vessels will not result in an impact greater than localised and temporary disturbance
to fauna in the vicinity of the Operational Area, with no lasting effect (i.e. Environment Impact — F).

Demonstration of ALARP

Control Considered Control Feasibility (F) Benefit/Reduction in Proportionalit Control
and Cost/Sacrifice (CS)!® | Impact P y Adopted

Legislation, Codes and Standards

No additional controls identified.

Good Practice

Where activities overlap F: Yes, however a Negligible benefit in Potential benefits | Yes

a wedge-tailed minimum level of lighting is | impact reduction for outweigh the C10.1

shearwater BIA and will required on the MODU nesting adult seabirds or | cost/sacrifice

occur during the
breeding period
(August—April) the
following measures will
be implemented,
consistent with the
NLPG (2020):

e extinguish
outdoor/deck lights
not necessary for
safety and/or
navigation at night

e use available
block-out blinds on
portholes and
windows not
necessary for
safety and/or
navigation at night

e manage seabird
landings
appropriately and
record interactions

¢ minimise flaring.

and vessels for safety.
CS: Minimal.

fledging seabirds as
nearest potential nesting
site is not predicted to be
impacted by light.
Potential for slight
reduction in impact to
individual foraging and
migrating seabirds that
may pass through the
Operational Area, as
identified in the NLPG.

1 Qualitative measure
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Demonstration of ALARP

Control Considered Control Feasibility (F) Benefit/Reduction in Proportionalit Control
and Cost/Sacrifice (CS)*® | Impact P y Adopted
Professional Judgement — Eliminate
Restrict the Petroleum F: No. Components of the | Not considered — control | Not considered — | No
Activities Program to Petroleum Activities not feasible control not
daylight hours, Program cannot safely be feasible
eliminating the need for completed within a 12-
external work lights. hour day shift. As such,
the need for external
lighting cannot safely be
eliminated.
CS: Not considered —
control not feasible
Vary the timing of the F: Yes. Avoidance of turtle | Negligible or no Grossly No
Petroleum Activities nesting periods is reduction consequence disproportionate.
Program to avoid peak technically feasible, given the distance of the | Implementation of
turtle nesting periods although is not considered | nesting areas to the the control
(December to February). | to be practicable. Operational Area. requires
CS: Not considered — considerable cost
control not feasible. sacrifice for
minimal
environmental
benefit.
Vary the timing of the F: No. The peak breeding Not considered, control Not considered, No
Petroleum Activities and migration periods of not feasible. control not
Program to avoid peak seabirds and migratory feasible.
breeding and migration shorebirds that may occur
periods for seabirds and | within the Operational
migratory shorebirds. Area spans all seasons.
CS: Significant cost and
schedule impacts due to
delays in securing
vessels/MODU for specific
timeframes.
Do not flare. F: No. Flaring is the only Not considered, control Not considered, No
feasible way to manage not feasible. control not
the reservoir fluids brought feasible.
to surface and achieve the
well objectives.
CS: Not considered,
control not feasible.
Professional Judgement — Substitute
Substitute external F: Yes. Replacement of Given the potential Grossly No

lighting with light sources
designed to minimise
impacts to seabirds,
shorebirds and marine
turtles:

e use flashing/
intermittent lights
instead of fixed
beam

e use motion sensors
to turn lights on
only when needed

e use luminaires with
spectral content

external lighting with
lighting appropriate for
turtles and seabirds is
technically feasible,
although is not
considered to be
practicable.

CS: Significant cost
sacrifice. The retrofitting
of all external lighting on
the MODU, etc., would
result in considerable cost
and time expenditure.
Considerable logistical

effort to source sufficient

impacts to turtles, nesting
seabirds and fledglings
during this activity are
insignificant,
implementation of this
control would not result in
a reduction in
consequence.

Potential for minor
reduction in impact to
individual foraging
seabirds that may transit
the Operational Area, as
outlined in the NLPG.

disproportionate.
Implementation of
the control
requires
considerable cost
sacrifice for
minimal
environmental
benefit.

The cost/sacrifice
outweighs the
benefit gained.
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Demonstration of ALARP

Control
Adopted

Benefit/Reduction in
Impact

Control Feasibility (F)

Coriel CenszenEe and Cost/Sacrifice (CS)*®

Proportionality

appropriate for the
species present

inventory of the range of
light types onboard the

e avoid high intensity MODU.

light of any colour.

Professional Judgement — Engineered Solution

No additional controls identified.

ALARP Statement

On the basis of the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the potential impacts from routine light emissions from
the MODU and project vessels to be ALARP in its current risk state. As no reasonable additional/alternative controls
were identified that would further reduce the impacts without grossly disproportionate sacrifice, the impacts are
considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, routine light emissions from external lighting
on the MODU and project vessels may result in localised and temporary behavioural disturbance to species within the
Operational Area, with no lasting effect (<1 month). BIAs within the Operational Area include the flatback turtle
internesting, whale shark foraging, and wedge-tailed shearwater breeding and foraging areas. Regard has been given
to relevant conservation advice and wildlife conservation plans during the assessment of potential impacts and the
NLPG were taken into consideration during the impact evaluation. The Petroleum Activities Program is not considered
to be inconsistent with the overall recovery objectives and actions of these recovery plans and conservation advice
(Section 6.8).

On the basis of the environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in
Section 2.7.2, Woodside considers this an acceptable level of impact.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria

EPO 10 Cc101 PS10.1.1

Pre-mobilisation

MC 10.1.1
Pre-mobilisation

Minimise impacts to
wedge-tailed shearwaters
from light emissions.

Where activities overlap a
wedge-tailed shearwater
BIA and will occur during
the breeding period
(August—April) the
following measures will be
implemented, consistent
with the NLPG (2020):

e extinguish
outdoor/deck lights
not necessary for
safety and/or
navigation at night

e use available block-
out blinds on
portholes and
windows not
necessary for safety
and/or navigation at
night

e manage seabird
landings
appropriately and
record interactions

e minimise flaring.

MODU/vessel inspections
will identify vessel
operational controls to
minimise light to safety
and/or navigation
requirements.

MODU/vessel inspection
records include
identification of vessel
operational controls to
minimise light to safety
and/or navigation
requirements.

PS 10.1.2

MODU/Project vessels will
have a procedure, with the
requirement to use
available block-out blinds
on portholes and windows
not necessary for safety
and/or navigation when
operating at night.

MC 10.1.2

MODU/vessel contractor
procedures include
requirement to use
available block-out blinds
not necessary for safety
and/or navigation when
operating at night.

PS 10.1.3

Record observed bird
trappings and collisions
and implement care and
release steps.

MC 10.1.3

Records maintained of bird
interactions and any care
and release steps
implemented, as required.
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6.7 Unplanned Activities (Accidents, Incidents, Emergency Situations)

6.7.1 Quantitative Spill Risk Assessment Methodology

Quantitative hydrocarbon spill modelling was undertaken by RPS, on behalf of Woodside, using a
three-dimensional (3D) hydrocarbon spill trajectory and weathering model, SIMAP (Spill Impact
Mapping and Analysis Program), which is designed to simulate the transport, spreading and
weathering of specific hydrocarbon types under the influence of changing meteorological and
oceanographic forces.

A stochastic modelling scheme was followed in this study, whereby SIMAP was applied to repeatedly
simulate the defined credible spill scenarios using different samples of current and wind data. These
data samples were selected randomly from an historic time-series of wind and current data
representative of the study area. Results of the replicate simulations were then statistically analysed
and mapped to define contours of percentage probability of contact at identified thresholds around
the hydrocarbon release point.

The model simulates surface releases and uses the unique physical and chemical properties of a
representative hydrocarbon type to calculate rates of evaporation and viscosity change, including
the tendency to form oil in water emulsions. Moreover, the unique transport and dispersion of surface
slicks and in-water components (entrained and dissolved) are modelled separately. Thus, the model
can be used to understand the wider potential consequences of a spill, including direct contact of
hydrocarbons due to surface slicks (floating hydrocarbon) and exposure of organisms to entrained
and dissolved aromatic hydrocarbons in the water column.

During each simulation, the SIMAP model records the location (by latitude, longitude and depth) of
each of the particles (representing a given mass of hydrocarbons) on or in the water column, at
regular time steps. For any particles that contact a shoreline, the model records the accumulation of
hydrocarbon mass that arrives on each section of shoreline over time, less any mass that is lost to
evaporation and/or subsequent removal by current and wind forces.

The collective records from all simulations are then analysed by dividing the study region into a 3D
grid. For surface hydrocarbons (floating oil), the sum of the mass in all hydrocarbon particles located
within a grid cell, divided by the area of the cell, provides hydrocarbon concentration estimates in
that grid cell at each model output time interval. For entrained and dissolved aromatic hydrocarbon
particles, concentrations are calculated at each time step by summing the mass of particles within a
grid cell and dividing by the volume of the grid cell. The process is also subject to the application of
spreading filters that represent the expected mass distribution of each distinct particle. The
concentrations of hydrocarbons calculated for each grid cell, at each time step, are then analysed to
determine whether concentration estimates exceed defined threshold concentrations.

All hydrocarbon spill modelling assessments undertaken by RPS undergo initial sensitivity modelling
to determine appropriate time to add to the simulation after the cessation of the spill. The amount of
time following the spill is based on the time required for the modelled concentrations to practically
drop below threshold concentrations anywhere in the model domain in the test cases. This
assessment is done by post-processing the sensitivity test results and analysing time-series of
median and maximum concentrations in the water and on the surface.

6.7.1.1 Hydrocarbon Characteristics

As part of the risk identification process, Woodside identified the range of credible hydrocarbon spill
scenarios that may occur from the Petroleum Activities Program. These scenarios are considered in
the risk assessments of accidental hydrocarbon spill scenarios (Sections 6.7.2 to 6.7.5), and
include:

¢ uncontrolled release to the marine environment during permanent plugging activities resulting in
~14,113 m3 of Balnaves crude released for 67 days from the BAL-5H production well location
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within the Operational Area. This includes five days of surface release and 62 days of subsea
release. This is considered the worst case scenario from a loss of well integrity

e uncontrolled subsea release to the marine environment during permanent plugging activities
from an oil production well following accidental damage to, or removal of, the subsea Xmas tree
due to MODU anchor drag within the Operational Area

e avessel collision resulting in about 500 m?3 of marine diesel instantaneously released
e abunkering incident scenario resulting in about 8 m3 of diesel instantaneously released

Woodside has undertaken physical and ecotoxicology testing on Balnaves crude, which is the
hydrocarbon that can credibly be released from a loss of well containment event. The physical
characteristics of Balnaves crude, along with marine diesel, as used in the hydrocarbon spill
modelling studies, are provided in Table 6-6.

Table 6-6: Hydrocarbon characteristics

Hydrocarbon Initial Viscosity | Component | Volatiles Semi Low Residual | Aromatic
Type Density (cP) BP (°C) <180 °C | volatiles | Volatility (%) (%) of
(g/cm3) 180- (%) 265- | >380°C | whole oil
265 °C 380 °C <380 °C
BP
Non-Persistent Persistent
Balnaves 0.7843 @ | 1.879 @ % of total 47.7 20.7 23.2 8.4 4.4
crude 15°C 40 °C
% aromatics 2.8 1.6 - - -
Marine diesel | 0.829 @ 40 @ % of total 6.0 34.6 54.4 5.0 3.0
25°C 25°C :
% aromatics 1.8 1.0 0.2 - -

6.7.1.2 Environment that May Be Affected and Hydrocarbon Contact Thresholds

The outputs of the quantitative hydrocarbon spill modelling were used to assess the environmental
consequence, if a credible hydrocarbon spill scenario occurred, in terms of delineating which areas
of the marine environment could be exposed to hydrocarbon levels exceeding hydrocarbon threshold
concentrations. The summary of all the locations where hydrocarbon thresholds could be exceeded
by any of the simulations modelled is defined as the EMBA.

As the weathering of different fates of hydrocarbons (surface, entrained and dissolved) differs due
to the influence of the metocean transport mechanisms, the EMBA combines the potential spatial
extent of the different fates. The EMBA also includes areas that are predicted to experience shoreline
contact with hydrocarbons above threshold concentrations.

The EMBA covers a larger area than the area that is likely to be affected during any single spill event,
as the model was run for a variety of weather and metocean conditions, and the EMBA represents
the total extent of all the locations where hydrocarbon thresholds could be exceeded from all
modelling runs. Furthermore, as the weathering of different fates of hydrocarbons (surface, entrained
and dissolved) differs due to the influence of the metocean transport mechanism, a different EMBA
is presented for each fate. These EMBA together define the spatial extent for the existing
environment, which is described in Section 4. Hydrocarbon contact below the defined thresholds
may occur outside the EMBA and socio-cultural EMBA; however, the effects of these low exposure
values will be limited to temporary exceedance of water quality triggers. The area within which this
may occur in the event of a worst-case credible spill is presented in Appendix D: Figure 5-1.

The spill modelling outputs are presented as areas that meet threshold concentrations for surface,
entrained and dissolved hydrocarbons for the modelled scenarios. Surface spill concentrations are
expressed as grams per square metre (g/m?), with entrained and dissolved aromatic hydrocarbon
concentrations expressed as parts per billion (ppb). A conservative approach to selecting thresholds
was taken by adopting the guideline impact thresholds (NOPSEMA, 2019) for floating, entrained,
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dissolved and accumulated hydrocarbons. Hydrocarbon thresholds are presented in Table 6-7 and
described in the following subsections.

Table 6-7: Summary of thresholds applied to the quantitative hydrocarbon spill risk modelling results

Hydrocarbon Socio-cultural
Type SET EMBA
Surface Entrained erosmo;?g Accumulated Surface
Hydrocarbon hydrocarbon hydrocarbons Hydrocarbon
2 hydrocarbon 2 2
(9/m*) (ppb) b (9/m*) (g/m*)
(ppb)
Crude 10 100 50 100 1
Diesel 10 100 50 100 1

Surface Hydrocarbon Threshold Concentrations

The spill modelling outputs defined the EMBA for surface hydrocarbon spills (contact on surface
waters) using the 210 g/m? threshold (dull metallic colours) based on the relationship between film
thickness and appearance (Bonn Agreement, 2015) (Table 6-8). This threshold concentration,
expressed in terms of g/m?, is geared towards informing potential oiling impacts for wildlife groups
and habitats that may break through the surface slick from the water or the air (e.g. emergent reefs,
vegetation in the littoral zone and air-breathing marine reptiles, cetaceans, seabirds and migratory
shorebirds).

Thresholds for registering biological impacts resulting from contact of surface slicks have been
estimated by different researchers at about 10-25 g/m? (French et al., 1999; Koops et al., 2004;
NOAA, 1996; French-McCay, 2018). Potential impacts of surface slick concentrations in this range
for floating hydrocarbons may include harm to seabirds through ingestion from preening of
contaminated feathers, or the loss of the thermal protection of their feathers. The 10 g/m? threshold
is the reported level of oiling to instigate impacts to seabirds, and is also applied to other wildlife,
although it is recognised that ‘unfurred’ animals (where hydrocarbon adherence is less) may be less
vulnerable. ‘Oiling’ at this threshold is taken to be of a magnitude that can cause a response from
the most vulnerable wildlife such as seabirds. Due to weathering processes, surface hydrocarbons
have a lower toxicity due to changes in their composition over time. Potential impacts to shoreline
sensitive receptors may be markedly reduced in instances where there is extended duration until the
slick contacts the shoreline.

Woodside recognises that hydrocarbons may be visible at low concentrations of approximately
1 g/m2. Therefore, the threshold for visible surface oil (1 g/m?) was used to define an additional
boundary within which socio-cultural impacts to the visual amenity of the marine environment may
occur. This area is referred to as the socio-cultural EMBA. Any ecological impacts from dissolved
and entrained hydrocarbons above prescribed thresholds, as in Table 6-7, may also result in socio-
cultural impacts. Potential impacts to socio-cultural values assessed within these EMBASs include the
following:

e protected areas

e National and Commonwealth Heritage Listed places
e tourism and recreation

o fisheries.

The boundaries of the two EMBAs may differ due to the different thresholds, hydrodynamics and
weathering of the released hydrocarbons.
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Table 6-8: The Bonn Agreement oil appearance code

Appearance (following Bonn visibility Mass per area Thickness Volume per area
descriptors) (g/m?) (um) (L/km?)
Discontinuous true oil colours 50 to 200 50 to 200 50,000 to 200,000
Dull metallic colours 5t0 50 5t0 50 5000 to 50,000
Rainbow sheen 0.30 to 5.00 0.30 to 5.00 300 to 5000
Silver sheen 0.04 to 0.30 0.04 to 0.30 40 to 300

Dissolved Marine Diesel Hydrocarbon Threshold Concentration

Dissolved hydrocarbons present a narcotic effect resulting from uptake into the tissues of marine
organisms. This effect is additive, increasing with exposure concentration or with time of exposure
(French-McCay, 2002; NRC, 2005). The dissolved aromatic threshold of 50 ppb has been selected
as a medium level threshold to approximate the potential toxic effects, particularly sublethal effects
to sensitive species, as consistent with the NOPSEMA Oil Spill Modelling Guidance Bulletin
(NOPSEMA, 2019).

Entrained Marine Diesel Hydrocarbon Threshold Concentration

Entrained hydrocarbons present a number of possible mechanisms for toxic exposure to marine
organisms. The entrained hydrocarbon droplets may contain soluble compounds, hence have the
potential for generating elevated concentrations of dissolved aromatic hydrocarbons (e.g. if mixed
by breaking waves against a shoreline). Physical and chemical effects of the entrained hydrocarbon
droplets have also been demonstrated through direct contact with organisms, for example through
physical coating of gills and body surfaces, and accidental ingestion (National Research Council
2005).

The entrained threshold has been selected to be consistent with the NOPSEMA QOil Spill Modelling
Guidance Bulletin (NOPSEMA, 2019). An entrained threshold of 100 ppb is considered to be
appropriate given the oil characteristics for informing potential impacts to receptors.

Accumulated Hydrocarbon Threshold Concentrations

Owens and Sergy (1994) define accumulated hydrocarbon <100 g/m? to have an appearance of a
stain on shorelines. French-McCay (2009) defines accumulated hydrocarbons 2100 g/m? to be the
threshold that could impact the survival and reproductive capacity of benthic epifaunal invertebrates
living in intertidal habitat. A threshold of 2100 g/m? has therefore been adopted to define the EMBA
for both a condensate and diesel spill. Further, any ecological impacts at the accumulated thresholds
concentration EMBA may also result in socio-cultural impacts.

6.7.1.3 Scientific Monitoring

A planning area for scientific monitoring is also described in Section 5.7 of the Oil Spill Preparedness
and Response Mitigation Assessment (Appendix D). This planning area has been defined with
reference to the low exposure entrained value of 10 ppb detailed in NOPSEMA Bulletin #1 Oil Spill
Modelling (2019). This low exposure threshold is based on the potential for exceeding water quality
triggers.

A scientific monitoring program would be activated following a Level 2 or 3 unplanned hydrocarbon
release, or any release event with the potential to contact sensitive environmental receptors. This
would consider receptors at risk (ecological and socio-economic) for the entire predicted EMBA and
in particular, any identified Pre-emptive Baseline Areas (PBAs) for the worst-case credible spill
scenario(s) or other identified unplanned hydrocarbon releases associated with the operational
activities.
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6.7.2Unplanned Hydrocarbon Release: Loss of Well Containment (Loss of Well
Control)

Context

Physical Environment —
Section 4.4

Permanent Plugging Activities— Biological Environment — Stakeholder Consultation —
Section 3.10 Section 4.5 Section 5

Socioeconomic and Cultural —
Section 4.6
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Description of Source of Risk

Background

Woodside has identified a well blowout as the scenario with the worst-case credible environmental outcome as a
result of loss of well containment. A loss of well containment is an uncontrolled release of reservoir hydrocarbon or
other well fluids to the environment. A blowout is an incident where formation fluid flows out of the well or between
formation layers after all the predefined technical well barriers (e.g. the BOP) or activation of the same has failed.

Industry Experience
A risk assessment by AMSA of oil spills in Australian ports and waters (Det Norske Veritas 2011) concluded that:

e overall national exceedance frequency for oil spills from offshore drilling in Australia is 0.033 for spills >
1 tonnel/year decreasing to 0.008 for spills > 100 tonnes/year

e probability of a blow-out from a well intervention is 1 x 104 (0.0001, or 0.01%), considerably lower than drilling
activities (International Association of Oil and Gas Producers 2010).

Woodside has a good history of implementing industry standard practice in well design and construction. In the
company’s 60 year history, it has not experienced any well containment events that have resulted in significant
releases or significant environmental impacts.

Therefore, in accordance with the Woodside Risk Matrix, a loss of well containment and resulting blowout event
corresponds to a ‘highly unlikely’ event as it has occurred many times in the industry, but not in the Company.

Credible Scenario — Loss of Well Containment

The credible scenario to be considered during permanent plugging of the Balnaves wells is an uncontrolled release to
environment.

Note: Other credible loss of well containment scenarios not associated with permanent plugging of wells are
considered in Section 6.7.3.

Quantitative Hydrocarbon Spill Modelling — Loss of Well Containment

Spill modelling was undertaken by RPS, on behalf of Woodside, to determine the fate of hydrocarbon released from
the loss of well containment scenario, based on the assumptions in Table 6-9. The modelled release rate provided
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assumes the worst case scenario for the largest oil volume release. BAL-5H was chosen for simulation as it had the
highest oil production and highest reservoir pressure at time of field shut-in, and therefore represents the worst case
scenario. Modelling considered metocean conditions throughout the year; this was done to inform the determination of
consequence of loss of well control during intervention at any time of the year.

Table 6-9: Summary of modelled credible scenario — loss of well containment

Parameter Loss of well containment?®
Total discharge at surface 5 days
1848 m?
Total discharge at Seabed 62 days
12,262 m?
Water Depth 1359 m
Fluid Balnaves Crude

Hydrocarbon Characteristics
The characteristics of the Balnaves Crude oil are presented in Table 6-6.

Balnaves crude is a mixture of volatile and persistent hydrocarbons with high proportions of volatile and semi-volatile
components. In favourable evaporation conditions, about 69% of the oil is predicted to evaporate within the first 24
hours. Under calm conditions, the majority of the remaining oil on the water surface will weather at a slower rate due
to being comprised of the longer-chain compounds with higher boiling points. Evaporation of the residual compounds
will slow significantly, and they will then be subject to more gradual decay through biological and photochemical
processes.

Under variable-wind conditions, where the winds are of greater strength on average, entrainment of Balnaves Crude
into the water column is predicted to increase. Approximately 24 hours after the spill, around 37% of the oil mass is
forecast to have entrained and a further 61% is forecast to have evaporated, leaving only a small proportion of the oil
floating on the water surface (<1%) (Figure 6-2). The residual compounds will tend to remain entrained beneath the
surface under conditions that generate wind waves (approximately >6 m/s).

19 The discharge volumes in this table are predicted using reservoir modelling software packages that take into account a number of
factors (well design, reservoir properties and environmental conditions (e.g. water depth, temperature and pressure) to provide a
production profile over the oil spill modelling period.
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Figure 6-2: Proportional mass balance plot representing the weathering of Balnaves crude spilled
onto the water surface as a one-off release (50 m® over one hour) and subject to variable wind at
27 °C water temperature and 25 °C air temperature

Subsea Plume dynamics

The well blowout surface/subsea release that has been modelled forecasts the size of the hydrocarbon droplets that
would be released from the well as determined by the OILMAP-Deep model. Table 6-10 shows a summary of the
results of the OILMAP Deep modelling for the well blowout.

Table 6-10: Near-field blowout model parameters for loss of well containment

OILMAP Parameter Value
Inputs Release Depth (m BMSL) 135.9
Oil Density (g/cm3) (at 15 °C) 0.7843
Qil Viscosity (cP (at 40 °C) 1.879
Oil Temperature (°C) 85
Gas:Oil Ratio (scf/bbl) 1590 - 1720
Oil Flow Rate (bbl/hr) [m3/hr] 34-96[5-15]
Diameter of Hole (m) [in] 0.14 [5.5]
Outputs Plume Diameter (m) 16.6 — 48.9
Plume Height (m ASB) 93.8-135.3
Plume Initial Rise Velocity (m/s) 1.63-2.41
Plume Terminal Rise Velocity (m/s) 0.04-1.28
Predjcteq Oil Droplet Size 20% droplets size (um) 266.5 (week 1) — 849.6 (week 10)
Distribution 20% droplets size (um) 624.2 (week 1) — 1989.8 (week 10)
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20% droplets size (um) 818.4 (week 1) — 2609.1 (week 10)
20% droplets size (um) 1079.1 (week 1) — 3440.2 (week 10)
20% droplets size (um) 1542.4 (week 1) — 4917.0 (week 10)

The results of the OILMAP simulation predict that the discharge will initially generate a cone of rising gas that will
entrain the oil droplets and ambient sea water to the sea surface. After the first four weeks the predicted reduction in
seabed release rate is expected to lead to the plume to become trapped further below the surface, eventually trapping
at depth of around 40 m. The mixed plume is initially forecast to jet towards the water surface with a vertical velocity of
around 2.4 m/s, gradually slowing and increasing in plume diameter as more ambient water is entrained. The diameter
of the central cone of rising water and oil at the point of surfacing is predicted to be range from approximately 15 m to
50 m.

Given the discharge velocity and turbulence generated by the expanding gas plume, the release is predicted to
generate large droplet sizes ranging from 266 pm to 4,917 uym. These droplets will be subject to mixing due to
turbulence generated by the lateral displacement of the rising plume. Once reaching the end of the plume phase the
oil droplets are expected to rise to the surface relatively quickly due to their strong buoyancy relative to other mixing
processes. The results suggest that beyond the immediate vicinity of the blowout most of the released hydrocarbons
will be present in the upper layers of the ocean, with the potential for oil to form floating slicks under sufficiently calm
local wind conditions.

Consequence Assessment

Potential impacts to environmental values

EMBA

Quantitative hydrocarbon spill modelling results are shown in Table 6-11 and have been used to define the EMBA
(Sections 4.1 and 6.7.1.2).

Surface Hydrocarbons

Quantitative hydrocarbon spill modelling results for surface hydrocarbons are shown in Figure 4-1. In the event of the
loss of well containment scenario occurring, surface hydrocarbons at or above 1 g/m? are forecast to potentially occur
up to 58 km from the release site and are not predicted to contact any shoreline receptors. The oil slick is forecast to
drift in all directions, reflecting the competing influence of both surface currents and winds. The Montebello AMP is
predicted to receive floating oil concentrations greater than 1 g/m? with a probability of 49% (Table 6-11). At the
surface threshold of 10 g/m?, floating oil is forecast to potentially occur up to 11 km from the release site is not
predicted to contact any sensitive receptors.

Entrained Hydrocarbons

Quantitative hydrocarbon spill modelling results for entrained hydrocarbons are shown in Figure 4-1. At the entrained

threshold of 100 ppb, entrained oil is forecast to potentially occur up to 319 km from the release site, predominantly in
a south-west direction. Concentrations above 100 ppb are not predicted to exceed depths of around 20 m beyond the
immediate source. The probability of contact by entrained oil at concentrations above 100 ppb is predicted to be 90%

at Montebello AMP and <17% at other locations including Gascoyne AMP, Ningaloo AMP and Ningaloo coast, Barrow
Island, Pilbara Islands — South, Muiron Islands and Rankin Bank (Table 6-11).

Dissolved Hydrocarbons

Quantitative hydrocarbon spill modelling results for dissolved hydrocarbons are shown in Figure 4-1. At the dissolved
threshold of 50 ppb, dissolved aromatic hydrocarbons are forecast to potentially occur up to 49 km from the release
site and is predicted to contact Montebello AMP at a probability of 5%. No other sensitive receptors are predicted to
be contacted by dissolved hydrocarbons. Concentrations above 50 ppb are not predicted to exceed depths of around
80 m beyond the immediate source.

Accumulated Hydrocarbons

Quantitative hydrocarbon spill modelling results for maximum local accumulated hydrocarbon concentrations indicated
that no shoreline locations have potential to experience shoreline accumulation above the ecological threshold
concentration of 100 g/m? (Table 6-11). The Muiron Islands are predicted to be contacted by shoreline oil
concentrations at or greater than the socio-cultural threshold of 10 g/m? with a probability of 13%, as well as several
other receptors with probabilities of less than 8% (Table 6-11). The worst-case accumulated concentration is
predicted as 51 g/m? at the Ningaloo Coast.

Summary of Potential impacts to environmental values

Table 6-11 presents the full extent of the EMBA, i.e. the sensitive receptors and their locations that may be exposed to
hydrocarbons (surface, entrained and dissolved) at or above the set threshold concentrations in the unlikely event of a
major hydrocarbon release from a loss of well containment during the Petroleum Activities Program. Details of these
receptors are outlined in Section 4. The potential biological and ecological impacts of an unplanned hydrocarbon
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Consequence Assessment

release as a result of a loss of well containment during the Petroleum Activities Program are presented in the following
sections.
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Table 6-11: Key receptor locations and sensitivities potentially contacted above impact thresholds by the loss of well containment scenario with summary hydrocarbon spill contact (table cell values correspond to

probability of contact [%])

Environmental, Social, Cultural, Heritage and Economic Aspects presented as per the Environmental Risk Definitions Probability of hydrocarbon contact
(Woodside’s Risk Management Procedure [WM0000PG10055394]) and fate (%)
Note: the probability is based on
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20 Note: hydrocarbons cannot accumulate on open ocean, submerged receptors, or receptors not fully emergent.
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Summary of Potential Impacts to Environmental Values(s)

Summary of Potential Impacts to protected species

Setting

Receptor Group

Offshore

Cetaceans

A range of cetaceans were identified as potentially occurring within the Operational Area and wider
EMBA (Section 4.5.2.3). In the event of a loss of well containment, surface, entrained, and dissolved
hydrocarbons exceeding environmental impact threshold concentrations may drift across habitat for
cetacean species. Migratory routes and BIAs of cetaceans considered to be MNES may be affected,
including humpback whales and pygmy blue whales (northbound and southbound migrations).

Cetaceans that have direct physical contact with surface, entrained, or dissolved aromatic
hydrocarbons may suffer surface fouling, ingestion of hydrocarbons (from prey, water and sediments),
aspiration of oily water or droplets, and inhalation of toxic vapours (Deepwater Horizon Natural
Resource Damage Assessment Trustees [DHNRDT] 2016). This may result in the irritation of sensitive
membranes such as the eyes, mouth, digestive and respiratory tracts, and organs. Other potential
impacts include impairment of the immune system, neurological damage (Helm et al. 2015),
reproductive failure, other adverse health effects (e.g. lung disease, poor body condition), and
mortality (DHNRDT 2016). Physical contact with hydrocarbons is likely to have biological
consequences for these species. Given cetaceans maintain thick skin and blubber, external exposure
to hydrocarbons may result in irritation to skin and eyes. Hydrocarbons may also be ingested,
particularly by baleen whales (e.g. pygmy blue whales and humpback whales), which feed by filtering
large volumes of water.

Geraci (1988) has identified behavioural disturbance through avoidance of spilled hydrocarbons in
several species of cetacean, suggesting that cetaceans have the ability to detect surface slicks.
However, observations during spills have recorded larger whales (both mysticetes and odontocetes)
and smaller delphinids travelling through and feeding in oil slicks. During the Deepwater Horizon spill,
cetaceans were routinely seen swimming in surface slicks offshore and nearshore (Aichinger Dias et
al. 2017). In a review of the impacts of large scale hydrocarbon spills on cetaceans, it was found that
exposure to oil from the Deepwater Horizon resulted in increased mortality to cetaceans in the Gulf of
Mexico (DHNRDT 2016), and long-term population level impacts to killer whales were linked to the
Exxon Valdez tanker spill (Matkin et al. 2008).

Cetacean populations that are resident within the EMBA may be susceptible to impacts from spilled
hydrocarbons if they interact with an area affected by a spill. Such species are more likely to occupy
coastal waters (refer to the Mainland and Islands section below for additional information). Suitable
habitat for oceanic toothed whales (e.g. sperm whales) and dolphins is broadly distributed throughout
the region and as such, impacts are unlikely to affect an entire population. Other species identified in
Section 4.5.2.3 may also have possible transient interactions with the EMBA (refer to Table 6-11 for
the list of receptor locations for cetaceans).

Pygmy blue whales and humpback whales are known to migrate seasonally through the wider EMBA,;
however, the migration BIAs in the region for both species do not overlap the Operational Area. A
major spill in May to November would coincide with humpback whale migration through the waters off
the Pilbara and North West Cape (Figure 4-8). A major spill in April-August or October would coincide
with pygmy blue whale migration (Figure 4-7). Both pygmy blue and humpback whales are baleen
whales, so are most likely to be significantly impacted by toxic effects when feeding. However, feeding
during migrations is low level and opportunistic, with most feeding for both species occurring in the
Southern Ocean.

Fresh hydrocarbons (i.e. typically in the vicinity of the release location) may have a higher potential to
cause toxic effects when ingested, while weathered hydrocarbons are considered to be less likely to
result in toxic effects. As such, the risk of ingestion of hydrocarbons is low. Pygmy blue whale and
humpback whale migrations are protracted through time and space (i.e. the whole population will not
be within the EMBA), and as such, a spill from the loss of well integrity is unlikely to affect an entire
population. The humpback whale calving BIA in Camden Sound is not predicted to be contacted by
hydrocarbons above threshold concentrations. Entrained hydrocarbons above threshold levels are not
predicted to extend into Exmouth Gulf, which is a resting BIA for humpback whales during their
southern migration.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to offshore cetacean species, with consequence severity dependent on the actual timing,
duration and extent of a spill in relation to species’ migratory movements and distributions. Potential
impacts to inshore cetaceans and other marine mammals are discussed in the Mainland and Islands
(nearshore) impacts discussion below.
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Summary of Potential Impacts to Environmental Values(s)

Marine Turtles

Adult sea turtles exhibit no avoidance behaviour when they encounter hydrocarbon spills (NOAA
2010). Therefore, contact with surface slicks or entrained hydrocarbon can result in hydrocarbons
adhering to body surfaces (Gagnon and Rawson 2010) causing irritation of mucous membranes in the
nose, throat and eyes, leading to inflammation and infection (NOAA 2010). Oiling can also irritate and
injure skin, which is most evident on pliable areas such as the neck and flippers (Lutcavage et al.
1995). A stress response associated with this exposure includes an increase in the production of white
blood cells, and even a short exposure to hydrocarbons may affect the functioning of the salt gland
(Lutcavage et al. 1995).

Hydrocarbons in surface waters may also impact turtles when they surface to breathe as they may
inhale toxic vapours. Their breathing pattern, involving large ‘tidal’ volumes and rapid inhalation before
diving, results in direct exposure to petroleum vapours, which are the most toxic component of the
hydrocarbon spill (Milton and Lutz 2003). This can lead to lung damage and congestion, interstitial
emphysema, inhalant pneumonia, and neurological impairment (NOAA 2010). Contact with entrained
hydrocarbons can result in hydrocarbons adhering to body surfaces, causing irritation of mucous
membranes in the nose, throat and eyes and leading to inflammation and infection (Gagnon and
Rawson 2010).

An internesting BIA and habitat critical to the survival of flatback turtles overlaps the Operational Area.
However, the Operational Area is unlikely to represent an important habitat for marine turtles as there
is an absence of potential nesting or foraging habitat (i.e. no emergent islands, reef habitat or shallow
shoals) and the water is deep (~110 m to 160 m). There are significant nesting and foraging sites
along the mainland coast and islands of the region, including Dampier Archipelago and the Montebello
Islands, and a number of BIAs overlap the EMBA (Section 4.5.2.2 and Figure 4-5).

In particular the internesting BIAs and habitat critical to the survival of a species for green, loggerhead
and hawksbill turtles extend for ~20 km from known nesting locations, and for ~60 km for flatback
turtles. It is noted that permanent plugging activities via the MODU will only be undertaken outside
cyclone season (November to April) and will therefore avoid peak turtle nesting season where higher
numbers of internesting turtles may be present (refer to Table 4-14). However, oil from an ongoing
loss of containment could be present during nesting season depending on the timing of a spill.

In summary, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to offshore foraging marine turtles, with consequence severity dependent on the actual timing,
duration and extent of a spill in relation to species’ migratory movements and distributions. Potential
impacts to nesting marine turtles are discussed in the Mainland and Islands (nearshore) impacts
discussion below.

Sea snakes

Impacts to sea snakes from direct contact with hydrocarbons are likely to result in similar physical
effects to those recorded for marine turtles. They may include potential damage to the dermis and
irritation to mucus membranes of the eyes, nose and throat (International Tanker Owners Pollution
Federation [ITOPF] 2011a). They may also be impacted when they return to the surface to breathe
and inhale the toxic vapours associated with the hydrocarbons, resulting in damage to their respiratory
system.

In general, sea snakes frequent the waters of the continental shelf area around offshore islands and
potentially submerged shoals (water depths <100 m; see Submerged Shoals below). It is
acknowledged that sea snakes may be present in the Operational Area and are present in the wider
EMBA. Their abundance is not expected to be high in the deepwater and offshore environment.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term impacts
to offshore sea snakes, with consequence severity dependent on the duration and extent of a spill in
relation to the distribution of sea snakes. Potential impacts to inshore and offshore reef associated sea
snakes are discussed in the Submerged Shoals and Banks and Mainland and Islands (nearshore)
impacts discussion below.

Sharks, Sawfish and Rays

Hydrocarbon contact may affect whale sharks through ingestion of entrained or dissolved
hydrocarbons, particularly if feeding. Whale sharks may transit offshore open waters when migrating
to and from Ningaloo Reef, where they aggregate for feeding from March to July (see Mainland and
Islands (nearshore waters) below).

Whale sharks may carry out opportunistic feeding in offshore waters and the Operational Area. The
EMBA overlaps the whale shark foraging BIA identified in Section 4.5.2.1, within which whale sharks
are seasonally present between April and October (Section 4.5.2.5). Impacts to sharks and rays may
occur through direct contact with hydrocarbons, or through contamination of the tissues and internal
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organs, either through direct contact or through consumption of prey. As gill breathing organisms,
sharks and rays may be vulnerable to toxic effects of dissolved hydrocarbons entering the body via the
gills, and entrained hydrocarbons via coating of the gills inhibiting gas exchange.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to offshore shark, sawfish and ray species, with consequence severity dependent on the
actual timing, duration and extent of a spill in relation to species’ migratory movements and
distributions. Potential impacts to inshore and offshore reef associated sharks, sawfish and rays are
discussed in the Submerged Shoals and Banks and Mainland and Islands (nearshore) impacts
discussion below.

Seabirds and/or Migratory Shorebirds

Offshore waters are potential foraging grounds for seabirds associated with the coastal roosting and
nesting habitat (e.g. Ningaloo, Muiron Islands and the Barrow/Montebello/Lowendal Island Group).
There are confirmed foraging grounds off Ningaloo and the Barrow/Montebello/Lowendal Island
Group. Foraging and breeding BIAs for a number of seabirds and migratory shorebirds overlap with
the EMBA (Section 4.5.2.4):

e the wedge-tailed shearwater (peak use August—April)
e the roseate tern

e the lesser crested tern

e the fairy tern

Seabirds and migratory birds are particularly vulnerable to contact with floating hydrocarbons, which
may mat feathers. This may lead to hypothermia from loss of insulation, and to ingestion of
hydrocarbons when preening to remove hydrocarbons; both impacts may result in mortality (Hassan
and Javed 2011).

Seabirds generally do not exhibit avoidance behaviour to floating hydrocarbons. Physical contact of
seabirds with surface slicks is by several exposure pathways—primarily immersion, ingestion, and
inhalation. Such contact with hydrocarbons may result in (AMSA 2013, International Petroleum
Industry Environmental Conservation Association [IPIECA] 2004):

e plumage fouling and hypothermia (loss of thermoregulation)

o decreased buoyancy and consequent increased potential to drown
e inability to fly or feed

e anaemia

e pneumonia

e and irritation of eyes, skin, nasal cavities and mouths.

Longer-term exposures may potentially impact seabird populations through loss of reproductive
success, malformation of eggs or chicks (AMSA 2013), or mortality of individuals from oiling of
feathers or the ingestion of hydrocarbons.

A hydrocarbon spill may result in surface slicks disrupting a significant portion of the foraging habitat
for seabirds, including foraging BIAs, which are generally associated with breeding habitats. Seabird
distributions are typically concentrated around islands, so hydrocarbons near nesting/roosting areas
may result in increased numbers of seabirds being impacted, with many species of seabirds, such as
the wedge-tailed shearwater and the various species of tern, foraging relatively close to breeding
islands/colonies.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to offshore seabirds and migratory shorebirds, with consequence severity dependent on the
actual timing, duration and extent of a spill in relation to species’ migratory movements and
distributions. Potential impacts to coastal and offshore island associated birds are discussed in the
Mainland and Islands (nearshore) impacts discussion below.
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Submerged
Shoals and
Banks

Marine Turtles

There is the potential for marine turtles to be present at submerged shoals such as Rankin Bank,
which has potential to be contacted by entrained hydrocarbons above the threshold concentration.
Rankin Bank may, at times, be foraging habitat for marine turtles, given the coral and filter feeding
biota associated with this area.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to foraging marine turtles, with consequence severity dependent on the actual timing, duration
and extent of a spill in relation to species’ migratory movements and distributions. Potential impacts to
nesting and internesting marine turtles are discussed in the Mainland and Islands (nearshore) impacts
discussion below.

Sea snakes

There is the potential for sea snakes to be present at submerged shoals such as Rankin Bank. The
potential impacts of exposure are as discussed previously in Offshore — Sea snakes. Sea snake
species in Australia generally show strong habitat preferences (Heatwole and Cogger 1993); species
that have preferred habitats associated with submerged shoals may be disproportionately affected by
a hydrocarbon spill affecting such habitat.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to offshore reef associated sea snakes, with consequence severity dependent on the duration
and extent of a spill in relation to the distribution of sea snakes. Potential impacts to inshore sea
snakes are discussed in the Mainland and Islands (nearshore) impacts discussion below.

Sharks, Sawfish and Rays

There is the potential for resident shark and ray populations to be impacted directly from hydrocarbon
contact, or indirectly through contaminated prey or loss of habitat. Spill model results indicate Rankin
Bank is predicted to be contacted by entrained hydrocarbons above threshold concentrations). Shark
and ray species that have associations with submerged shoals may be more susceptible to a
reduction in habitat quality resulting from a hydrocarbon spill.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to offshore reef associated shark, sawfish and ray species, with consequence severity
dependent on the actual timing, duration and extent of a spill in relation to species’ migratory
movements and distributions. Potential impacts to inshore associated sharks, sawfish and rays are
discussed in the Mainland and Islands (nearshore) impacts discussion below.

Mainland
and Islands
(Nearshore
Waters)

All Species

The information provided on protected species in this section is in addition to that provided in the
preceding Offshore and Submerged Banks and Shoals sections. Refer to these preceding sections for
additional discussion of protected species.

Cetaceans and Dugongs

In addition to a number of whale species that may occur in nearshore waters (refer to Section 4.5.2.3
for the full list of EPBC listed cetacean species identified by the PMST with potential to occur within
the EMBA), coastal populations of small cetaceans and dugongs are known to reside or frequent
nearshore waters, including the Ningaloo Coast, Muiron Islands, Montebello/Barrow/ Lowendal Islands
Group, Pilbara Southern Island Group (see Table 6-11) which may be potentially impacted by
entrained hydrocarbons exceeding threshold concentrations in the event of a loss of well containment.
The Exmouth Gulf is a known humpback whale aggregation area on the annual southern migration
(September to December); therefore, humpbacks moving into the Gulf may be exposed to entrained
hydrocarbons above thresholds levels. However, entrained hydrocarbons concentrations above the
threshold are not expected within Exmouth Gulf itself. No hydrocarbon contact at or above threshold
concentrations is expected for Camden Sound, an important calving area for humpback whales.

The potential impacts of exposure are as discussed previously in Offshore — Cetaceans. However,
nearshore populations of cetaceans and dugongs are known to exhibit site fidelity and are often
resident populations. Therefore, avoidance behaviour may have greater impacts to population
functioning. Nearshore dolphin species (e.g. spotted bottlenose dolphins) may exhibit higher site
fidelity than oceanic species, although Geraci (1988) observed relatively little impacts beyond
behavioural disturbance. Additional potential environment impacts may also include the potential for
dugongs to ingest hydrocarbons when feeding on oiled seagrass stands, or indirect impacts to
dugongs due to loss of this food source due to dieback in worst-affected areas.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to inshore cetacean species and dugongs, with consequence severity dependent on the
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actual timing, duration and extent of a spill in relation to species’ migratory movements and
distributions.

Marine Turtles

Several marine turtle species use nearshore waters and shorelines for foraging and breeding
(including internesting), with significant nesting beaches along the mainland coast and islands in
potentially impacted locations such as the Dampier Archipelago, Montebello/Barrow/Lowendal Islands
Group, Pilbara Islands and Ningaloo Reef. A number of BIAs have been identified for marine turtles,
including nesting, internesting and foraging areas as discussed previously in Offshore — Marine
Turtles. There are distinct breeding seasons, as detailed in Section 4.5.2.2. The nearshore waters of
these turtle habitat areas may be exposed to entrained hydrocarbons exceeding the threshold
concentration. However, there is no accumulated hydrocarbons above the threshold concentration of
100 g/m? predicted at any shoreline location. It is noted that permanent plugging activities via the
MODU will only be undertaken outside cyclone season (November to April) and will therefore avoid
peak turtle nesting season where higher numbers of internesting turtles may be present (refer to
Table 4-14). However, oil from an ongoing loss of containment could be present during nesting
season depending on the timing of a spill.

The potential impacts of exposure are as discussed previously in Offshore — Marine Turtles. In the
nearshore environment, turtles can ingest hydrocarbons when feeding (e.g. on oiled seagrass
stands/macroalgae) or can be indirectly affected by loss of food source (e.g. seagrass due to dieback
from hydrocarbon exposure) (Gagnon and Rawson 2010). In addition, hydrocarbon exposure can
impact turtles during the breeding season in nearshore waters.

A worst-case hydrocarbon spill scenario has the potential to result in major long-term impacts to
foraging marine turtles, with consequence severity dependent on the actual timing, duration and extent
of a spill in relation to species’ migratory movements and distributions.

Sea snakes

Impacts to sea snakes for the mainland and island nearshore waters from direct contact with
hydrocarbons may occur and may include potential damage to the dermis and irritation to mucous
membranes of the eyes, nose and throat (ITOPF 2011a).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to sea snakes, with consequence severity dependent on the duration and extent of a spill in
relation to the distribution of sea snakes.

Sharks, Sawfish and Rays

Whale sharks and manta rays are known to frequent the Ningaloo Reef system and the Muiron Islands
(forming feeding aggregations in late summer/autumn).

Whale sharks and manta rays generally transit along the nearshore coastline and are vulnerable to
surface, entrained and dissolved aromatic hydrocarbon spill impacts, with both taxa having similar
modes of feeding.

Whale sharks are versatile feeders, filtering large amounts of water over their gills, catching planktonic
and nektonic organisms (Jarman and Wilson 2004). Whale sharks at Ningaloo Reef have been
observed using two different feeding strategies, including passive subsurface ram-feeding and active
surface feeding (Taylor 2007). Passive feeding involves swimming slowly at the surface with the
mouth wide open. During active feeding, sharks swim high in the water with the upper part of the body
above the surface with the mouth partially open (Taylor 2007). Individuals that are present in worst-
affected spill areas would have the potential to ingest toxic amounts of entrained or dissolved aromatic
hydrocarbons into their body. Large amounts of ingested hydrocarbons may affect endocrine and
immune systems in the longer term.

The presence of hydrocarbons may displace whale sharks from the area where they normally feed
and rest, and potentially disrupt migration and aggregations to these areas in subsequent seasons.
Whale sharks may also be affected indirectly by surface, entrained or dissolved aromatic
hydrocarbons through the contamination of their prey. The preferred food of whale sharks are fish
eggs and phytoplankton, which are abundant in the coastal waters of Ningaloo Reef in late
summer/autumn, driving the annual arrival and aggregation of whale sharks in this area. If the spill
event occurred during the spawning season, this important food supply (in worst spill-affected areas of
the reef) may be diminished or contaminated. The contamination of their food supply and the
subsequent ingestion of this prey by the whale shark may also result in long-term impacts as a result
of bioaccumulation.

There is the potential for other resident shark and ray (e.g. sawfish species identified in

Section 4.5.2.1) populations to be impacted directly from hydrocarbon contact or indirectly through
contaminated prey or loss of habitat. Table 6-11 indicates the receptor locations predicted to be
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contacted by entrained hydrocarbons above the threshold concentration where impacts to the benthic
communities of nearshore and subtidal communities could occur, potentially resulting in habitat loss.
Therefore, the consequences to resident shark and ray populations (if present) from loss of habitat,
may result in a disruption to a significant portion of the population; however, it is not expected to
impact the overall viability of the population.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to inshore associated shark, sawfish and ray species, with consequence severity dependent
on the actual timing, duration and extent of a spill in relation to species’ migratory movements and
distributions.

Seabirds and/or Migratory Shorebirds

In the event of a major spill, there is the potential for seabirds, and resident, non-breeding
overwintering shorebirds that use the nearshore waters for foraging and resting, to be exposed to
entrained, dissolved, and accumulated hydrocarbons. This could result in lethal or sublethal effects.
Although breeding oceanic seabird species can travel long distances to forage in offshore waters,
most breeding seabirds tend to forage in waters near their breeding colony. This results in relatively
higher seabird densities in these areas during the breeding season, making these areas particularly
sensitive in the event of a spill.

Pathways of biological exposure that can result in impact may occur through ingesting contaminated
fish (nearshore waters) or invertebrates (intertidal foraging grounds such as beaches, mudflats and
reefs). Ingestion can also lead to internal injury to sensitive membranes and organs (IPIECA 2004).
Whether the toxicity of ingested hydrocarbons is lethal or sublethal will depend on the weathering
stage and its inherent toxicity. Exposure to hydrocarbons may have longer-term effects, with impacts
to population numbers due to decline in reproductive performance and malformed eggs and chicks
affecting survivorship, and loss of adult birds. Important areas for foraging seabirds and migratory
shorebirds are identified in Section 4.5.2.4.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to nearshore associated seabirds and migratory shorebirds, with consequence severity
dependent on the actual timing, duration and extent of a spill in relation to species’ migratory
movements, breeding seasons and distributions.

Summary of potential impacts to other species

Setting

Receptor Group

All Settings

Pelagic Fish Populations

Fish mortalities are rarely observed to occur as a result of hydrocarbon spills (ITOPF 2011b). This has
generally been attributed to the possibility that pelagic fish are able to detect and avoid surface waters
underneath hydrocarbon spills by swimming into deeper water or away from the affected areas. Fish
that have been exposed to dissolved aromatic hydrocarbons are capable of eliminating the toxicants
once placed in clean water, so individuals exposed to a spill are likely to recover (King et al. 1996).
Where fish mortalities have been recorded, the spills (resulting from the groundings of the tankers
Amoco Cadiz in 1978 and the Florida in 1969) have occurred in sheltered bays.

Laboratory studies have shown that adult fish are able to detect hydrocarbons in water at very low
concentrations, and large numbers of dead fish have rarely been reported after hydrocarbon spills
(Hjermann et al. 2007). This suggests that juvenile and adult fish are capable of avoiding water
contaminated with high concentrations of hydrocarbons. However, sublethal impacts to adult and
juvenile fish may be possible, given long-term exposure (days to weeks) to polycyclic aromatic
hydrocarbon (PAH) concentrations (Hjermann et al. 2007), which are typically the most toxic
components of hydrocarbons. Light molecular weight aromatic hydrocarbons (i.e. one- and two-ring
molecules) are generally soluble in water, which increases bioavailability to gill-breathing organisms
such as fish.

The effects of exposure to oil on the metabolism of fish appears to vary according to the organs
involved, exposure concentrations and route of exposure (waterborne or food intake). Oil reduces the
aerobic capacity of fish exposed to aromatics in the water and, to a lesser extent, affects fish
consuming contaminated food (Cohen et al. 2005). The liver, a major detoxification organ, appears to
be the organ where anaerobic activity is most impacted, probably increasing anaerobic activity to help
eliminate ingested oil from the fish (Cohen et al. 2005).

Fish are perhaps most susceptible to the effects of spilled oil in their early life stages, particularly
during egg and planktonic larval stages, which can become entrained in spilled oil. Contact with oil
droplets can damage feeding and breathing apparatus of embryos and larvae (Fodrie and Heck 2011).
The toxic hydrocarbons in water can result in genetic damage, physical deformities and altered
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developmental timing for larvae and eggs exposed to even low concentrations over prolonged
timeframes (days to weeks) (Fodrie and Heck 2011). More subtle, chronic effects on the life history of
fish as a result of exposure in early life stages to hydrocarbons include disruption to complex
behaviours such as predator avoidance, reproductive and social behaviour (Hjermann et al. 2007).
Prolonged exposure of eggs and larvae to weathered concentrations of hydrocarbons in water has
also been shown to cause immunosuppression and allows expression of viral diseases (Hjermann et
al. 2007). PAHs have also been linked to increased mortality and stunted growth rates of early life
history (pre-settlement) of reef fishes, as well as behavioural impacts that may increase predation of
post-settlement larvae (Johansen et al. 2017). However, the effect of a hydrocarbon spill on a
population of fish in an area with fish larvae and/or eggs, and the extent to which any of the adverse
impacts may occur, depends greatly on prevailing oceanographic and ecological conditions at the time
of the spill and its contact with fish eggs or larvae.

Demersal species are associated with the Ancient Coastline KEF, which overlaps the Operational
Area. Additional KEFs that may host relatively diverse or abundant fish assemblages compared to
relatively featureless continental shelf habitats occur within the wider EMBA:

e Continental Slope Demersal Fish Communities KEF (5 km north-west), which has a highly
diverse fish assemblage with a high degree of endemism (DAWE, 2021)

e Exmouth Plateau KEF (93 km north-west), which is an important area of biodiversity (DAWE,
2021)

e Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula KEF (155 km
south-west), which has been shown to host demersal fish (BMT Oceanica 2016)

¢ Commonwealth Waters adjacent to Ningaloo Reef KEF (200 km south-west), which has high
biological productivity and hosts a yearly aggregation of whale sharks (DAWE, 2021).

Mortality and sublethal effects may impact populations located close to a well blowout and within the
EMBA for entrained/dissolved aromatic hydrocarbons. Additionally, if prey (infauna and epifauna)
surrounding the well location and within the EMBA is contaminated, this can result in the absorption of
toxic components of the hydrocarbons (PAHSs), potentially impacting fish populations that feed on
these.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to pelagic fish species, with consequence severity dependent on the actual timing, duration
and extent of a spill in relation to species’ migratory movements and distributions.

Summary of Potential Impacts to Marine Primary Producers

Setting Receptor Group

Submerged | The waters overlying the Rankin Bank have the potential to be exposed to entrained hydrocarbons

Shoals above threshold concentrations (=100 ppb). Potential biological impacts could include sublethal stress
and, in some instances, total or partial mortality of sensitive benthic organisms such as corals and the
early life stages of resident fish and invertebrate species. Therefore, a worst-case hydrocarbon spill
scenario has the potential to result in major long-term impacts to primary producer groups at Rankin
Bank.

Mainland Coral Reef

and Islands | The quantitative spill risk assessment indicates there would be potential for coral reef habitat to be

(nearshore | exposed to entrained hydrocarbons at locations including the Montebello Islands, Barrow Island,

waters) Lowendal Islands, discrete locations within the Pilbara Islands Southern Island Group, Muiron Islands

and Ningaloo Coast (Table 6-11).

Exposure to entrained hydrocarbons (=100 ppb) has the potential to result in lethal or sublethal toxic
effects to corals and other sensitive sessile benthos within the upper water column (top 20 m),
including upper reef slopes (subtidal corals), reef flat (intertidal corals) and lagoonal (back reef) coral
communities. Mortality in a number of coral species is possible, and this could result in the reduction
of coral cover and change in the composition of coral communities. Sublethal effects to corals may
include polyp retraction, changes in feeding, bleaching (loss of zooxanthellae), increased mucous
production resulting in reduced growth rates, and impaired reproduction (Negri and Heyward 2000).
This could result in impacts to the shallow water fringing coral communities/reefs of the offshore
islands (e.g. Barrow/Montebello/Lowendal Islands, Pilbara Southern Island Groups) and the mainland
coast (i.e. Ningaloo Coast). With reference to Ningaloo Reef, wave-induced water circulation flushes
the lagoon and may promote removal of entrained hydrocarbons from this particular reef habitat.
Under typical conditions, breaking waves on the reef crest induce a rise in water level in the lagoon,

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 199 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

Summary of Potential Impacts to Marine Primary Producers

creating a pressure gradient that drives water in a strong outward flow through channels. These
channels are across as much as 15% of the length of Ningaloo Reef (Taylor and Pearce 1999).

If a spill occurs at the time of coral spawning at potentially affected coral locations, or in the general
peak period of biological productivity, there is the potential for a significant reduction in successful
fertilisation and coral larval survival, due to the sensitivity of coral early life stages to hydrocarbons
(Negri and Heyward 2000). Such impacts are likely to result in the failure of recruitment and settlement
of new population cohorts. In addition, some non-coral species may be affected via direct contact with
entrained hydrocarbons, resulting in sublethal impacts and in some cases mortality—particularly early
life-stages of coral reef animals (reef-attached fishes and reef invertebrates), which can be relatively
sensitive to hydrocarbon exposure. Coral reef fish are site-attached, have small home ranges, and as
reef residents they are at higher risk from hydrocarbon exposure than non-resident, more wide-
ranging fish species. The exact impact on resident coral communities (which may include fringing
reefs of the offshore islands and/or the Ningaloo Reef system) will depend on actual hydrocarbon
concentration, duration of exposure and water depth of the affected communities.

Over the worst-affected sections of reef habitat, coral community live cover, structure and composition
may reduce, manifested by loss of corals and associated sessile biota. Recovery of these impacted
reef areas typically relies on coral larvae from neighbouring coral communities that have either not
been affected or only partially impacted. For example, there is evidence that Ningaloo Reef corals and
fish are partly self-seeding, with the supply of larvae from locations within Ningaloo Reef of critical
importance to the healthy maintenance of the coral communities (Underwood 2009). Recovery at
other coral reef areas may not be aided by a large supply of larvae from other reefs, with levels of
recruits after a disturbance event only returning to previous levels after the numbers of reproductive
corals had also recovered (Gilmour et al. 2013).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in large scale impacts to
coral populations within the EMBA, with long-term effects (recovery >10 years) likely. The
consequence severity is predicted to be greatest at reefs closest to the potential release location (e.g.
Montebello Islands).

Seagrass Beds/Macroalgae

Spill modelling has predicted that entrained hydrocarbons above threshold concentrations have the
potential to contact a number of nearshore locations that support biologically diverse, shallow subtidal
and intertidal communities. The variety of habitat and community types, from the upper subtidal to the
intertidal zones support a high diversity of marine life and are used as important foraging and nursery
grounds by a range of invertebrate and vertebrate species. Depending on the trajectory of the
entrained plume, macroalgal/seagrass communities including the Barrow/Montebello/Lowendal
Islands, the Pilbara Islands (documented as low and patchy cover), and the Ningaloo Coast (patchy
and low cover associated with the shallow limestone lagoonal platforms), all have the potential to be
exposed (see Table 6-11 for a full list of receptors within the EMBA).

Exposure to entrained hydrocarbons may result in mortality, depending on actual entrained exposure
concentrations received and duration of exposure. Physical contact with entrained hydrocarbon
droplets could cause sublethal stress, causing reduced growth rates and reduced tolerance to other
stress factors (Zieman et al. 1984). Toxicity effects can also occur due to absorption of soluble
fractions of hydrocarbons into tissues (Runcie et al. 2010). However, the potential for toxicity effects of
entrained hydrocarbons may be reduced by weathering processes that should lower the content of
soluble aromatic components before contact occurs.

Mangrove habitat at Ningaloo Coast, Pilbara islands, and Montebello Islands may be contacted by
entrained hydrocarbons within the EMBA (see Table 6-11). Entrained hydrocarbons may adhere to
the sediment particles and in low-energy environments such as in mangroves, deposited sediment-
bound hydrocarbons are unlikely to be removed naturally by wave action and may be deposited in
layers by successive tides (NOAA 2014). Hydrocarbons may persist in the sediment, potentially
causing chronic sublethal toxicity impacts beyond immediate physical and acute effects, which may
delay recovery in an affected area. Recovery of mangroves from any impacts could be long-term
(>10 years).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to seagrass beds and macroalgae communities within the EMBA, with consequence severity
predicted to be greatest at receptors closest to the potential release location (e.g. Montebello Islands).

Summary of Potential Impacts to Other Habitats and Communities

Setting

Receptor Group

Offshore

Benthic Fauna Communities
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In the event of a major release at the seabed, the stochastic spill model predicted hydrocarbons
droplets would be entrained, rapidly transporting them to the sea surface. As a result, the low
sensitivity benthic communities associated with the unconsolidated, soft sediment habitat and any
epifauna (filter feeders) associated with KEFs within the wider EMBA are not expected to have
widespread exposure to released hydrocarbons (Continental Slope Demersal Fish Communities KEF,
Canyons KEF, Exmouth Plateau KEF and Commonwealth Waters adjacent to Ningaloo Reef KEF
(Section 4.5.3).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in minor, short-term
impacts to seabed and associated epifauna and infauna within the EMBA, with impacts predicted to be
greatest for habitats closest to the potential release location.

Open Water — Productivity/Upwelling

Primary production by plankton (triggered by sporadic upwelling events in the offshore waters) is an
important component of the primary marine food web. Planktonic communities are generally mixed,
including phytoplankton (cyanobacteria and other microalgae), secondary consuming zooplankton
(e.g. copepods), and the eggs and larvae of fish and invertebrates (meroplankton). Exposure to
hydrocarbons in the water column can result in changes in species composition, with declines or
increases in one or more species or taxonomic groups (Batten et al. 1998). Phytoplankton may also
experience decreased rates of photosynthesis (Tomajka 1985). For zooplankton, direct effects of
contamination may include suffocation, changes in behaviour, or environmental changes that make
them more susceptible to predation. Impacts on plankton communities are likely to occur in areas
where surface, entrained or dissolved aromatic hydrocarbon threshold concentrations are exceeded,
but communities are expected to recover relatively quickly (within weeks or months). This is due to
high population turnover, with copious production within short generation times that also buffers the
potential for long-term (i.e. years) population declines (ITOPF 2011a).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in minor, short-term

impacts to plankton populations within the EMBA, with impacts predicted to be greatest for habitats
closest to the potential release location.

Filter Feeders

Entrained hydrocarbons above the 100 ppb ecological thresholds will be limited to the top 20 m of the
water column beyond the immediate source. Entrained hydrocarbons are therefore not expected to
impact filter feeder habitats in deep offshore waters including filter feed communities associated with
the Continental Slope Demersal Fish Communities KEF, Canyons KEF, Exmouth Plateau KEF and
Commonwealth Waters adjacent to Ningaloo Reef KEF. Refer to ‘mainland and islands (nearshore
waters) for a description of potential impacts to filter feeders in shallower waters.

Mainland
and Islands
(Nearshore
Waters)

Open Water — Productivity/Upwelling

Nearshore waters and adjacent offshore waters surrounding the offshore islands (e.g. Montebello/
Barrow/Lowendal Islands Group) and to the west of the Ningaloo Reef system are known locations of
seasonal upwelling events and productivity. The seasonal productivity events are critical to krill
production, which supports megafauna aggregations such as whale sharks and manta rays in the
region. This has the potential to result in lethal and sublethal impacts to a certain portion of plankton in
affected areas, depending on concentration and duration of exposure and the inherent toxicity of the
hydrocarbon. However, recovery would occur (see Offshore description above).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in minor, short-term
impacts to plankton populations within the EMBA.

Spawning/Nursery Areas

Fish (and other commercially targeted taxa) in their early life stages (eggs, larvae and juveniles) are at
their most vulnerable to lethal and sublethal impacts from exposure to hydrocarbons, particularly if a
spill coincides with spawning seasons or reaches nursery areas close to the shore (e.g. seagrass and
mangroves) (ITOPF 2011a). Fish spawning (including for commercially targeted species such as
snapper and mackerel) occurs in nearshore waters at certain times of the year, and nearshore waters
are also inhabited by higher numbers of juvenile fishes than offshore waters.

Modelling indicated that, in the event of a major spill, there is potential for entrained hydrocarbons to
occur in the surface water layers above threshold concentrations in nearshore waters, including
Montebello/Barrow/Lowendal Islands Group, Pilbara Southern Islands Groups, Ningaloo Coast, and
the Muiron Islands. This has the potential to result in lethal and sublethal impacts to a portion of fish
larvae in areas contaminated above impact thresholds, depending on concentration and duration of
exposure and the inherent toxicity of the hydrocarbon. Although there is the potential for
spawning/nursery habitat to be impacted (e.g. mangroves and seagrass beds, discussed above),
losses of fish larvae in worst-affected areas are unlikely to be of major consequence to fish stocks
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Summary of Potential Impacts to Other Habitats and Communities

compared with significantly larger losses through natural predation, and the likelihood that most
nearshore areas would be exposed is low (i.e. not all areas in the region would be affected). This is
supported by a study in the Gulf of Mexico, which used juvenile abundance data from shallow-water
seagrass meadows as indices of the acute, population-level responses of young fishes to the
Deepwater Horizon spill. Results indicated that there was no change to the juvenile cohorts following
the Deepwater Horizon spill. Additionally, there were no significant post-spill shifts in community
composition and structure, nor were there changes in biodiversity measures (Fodrie and Heck 2011).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major long-term
impacts to spawning fish and/or nursery areas within the EMBA, with consequence severity dependent
on the actual timing, duration and extent of a spill in relation to key spawning periods and locations.

Non-biogenic Reefs

The reef communities fringing the Pilbara region (e.g. Pilbara islands) may be exposed to entrained
hydrocarbons (at or above the threshold concentration), and consequently exhibit lethal or sublethal
impacts resulting in partial or total mortality of keystone sessile benthos, particularly hard corals; thus,
potential community structural changes to these shallow, nearshore benthic communities may occur. If
these reefs are exposed to entrained hydrocarbons, impacts are expected to result in localised long-
term effects.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in minor, short-term
impacts to non-biogenic reefs within the EMBA.

Filter Feeders

Hydrocarbon exposure to shallow nearshore filter feeding communities (<20 m) (e.g. Montebello
Islands) may occur. Exposure to entrained aromatic hydrocarbons has the potential to result in lethal
or sublethal toxic effects. Sublethal impacts, including mucus production and polyp retraction, have
been recorded for gorgonians exposed to hydrocarbon (White et al. 2012). Any impacts may result in
localised long-term effects to community structure and habitat.

Nearshore filter feeders that are present in shallower water <20 m may potentially be impacted by
entrained hydrocarbon through lethal/sublethal effects, although given the distance from source
hydrocarbons are expected to be less toxic due to the weathering process. Such impacts may result in
localised, long term effects to community structure and habitat.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in minor, short-term
impacts to filter feeders within the EMBA.

Key
Ecological
Features

Key Ecological Features

KEFs potentially impacted by the hydrocarbon spill from a loss of well containment event are detailed
in Section 4.5.3. Although these KEFs are primarily defined by seabed geomorphological features,
they can indicate a potential for increased biological productivity and, therefore, ecological
significance.

The consequences of a hydrocarbon spill from a loss of well containment event are predicted to result
in minor impacts to values of the KEFs affected (for the values of each KEF, see Section 4.5.3).
Impacts to benthic habitats are not predicted fiven the maximum depth of entrained hydrocarbons
above 100 ppb is predicted to be 20 m beyond the immediate source. Potential impacts to associated
pelagic communities may occur as described above and below. The KEFs within the EMBA have
relatively broad-scale distributions and are unlikely to be significantly impacted.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in minor, short-term
impacts to the ecological values of KEFs within the EMBA, with impacts predicted to be greatest for
habitats closest to the potential release location.

Summary of Potential Impacts to Water Quality

Setting

Aspect

All Settings

Open Water — Water Quality

Water quality would be affected due to hydrocarbon contamination above impact thresholds. These
are defined by the EMBA descriptions for each of the entrained and dissolved hydrocarbon fates and
their predicted extent. Therefore, a worst-case hydrocarbon spill scenario has the potential to result in
minor, short-term impacts to water quality within the EMBA, with impacts predicted to be greatest for
areas closest to the potential release location.
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Summary of potential impacts to marine sediment quality

Setting Receptor Group

Offshore Marine Sediment Quality

Studies of hydrocarbon concentrations in deep-sea sediments in the vicinity of a catastrophic well
blowout indicated hydrocarbon from the blowouts can be incorporated into sediments (Romero et al.
2015). Proposed mechanisms for hydrocarbon contamination of sediments include sedimentation of
hydrocarbons and direct contact between submerged plumes and the seabed (Romero et al. 2015). In
the event of a major hydrocarbon release at the seabed, modelling indicates that a pressurised
release of hydrocarbon would form droplets that would be transported into the water column to the
surface (i.e. transported away from the seabed). As a result, the extent of potential impacts to the
seabed area at and surrounding the release site would be largely confined to a localised footprint.
Marine sediment quality would be reduced as a consequence of hydrocarbon contamination for a
small area within the immediate release site for a long to medium term, as hydrocarbons in sediments
typically undergo slower weathering and degradation (Diercks et al. 2010, Liu et al. 2012). There is the
potential for floating and entrained hydrocarbons to sink following extensive weathering and
adsorption of sediment particles, which may result in the deposition of hydrocarbons to the seabed in
areas distant from the release location. Such hydrocarbons are expected to be less toxic due to the
weathering process.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in slight, short-term
impacts to offshore sediment quality within the EMBA, with impacts predicted to be greatest for areas
closest to the potential release location.

Mainland Marine Sediment Quality

and Islands | gptrained hydrocarbons (at or above the defined threshold) are predicted to potentially contact
(Nearshore | ghallow, nearshore waters of identified islands and mainland coastlines. Such hydrocarbon contact
waters) may lead to reduced marine sediment quality through adherence to sediment.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in minor, short-term
impacts to sediment quality within the EMBA, with impacts predicted to be greatest for areas closest to
the potential release location.

Summary of Potential Impacts to Air Quality

A hydrocarbon release during a loss of well containment has the potential to result in short-term reduction in air
quality. There is potential for human health effects on workers in the immediate vicinity of atmospheric emissions. The
ambient concentrations of VOCs released from diffuse sources is difficult to accurately quantify, although their
behaviour and fate is predictable in open offshore environments, as VOC emissions disperse rapidly by
meteorological factors such as wind and temperature. VOC emissions from a hydrocarbon release in such
environments are rapidly degraded in the atmosphere by reaction with photochemically produced hydroxyl radicals.

Given the remote likelihood of occurrence of a loss of well containment, the temporary nature of any VOC emissions
(from either gas surfacing or weathering of liquid hydrocarbons from a loss of well containment), the predicted
behaviour and fate of VOCs in open offshore environments, and the significant distance from the Operational Area to
the nearest sensitive airshed (town of Dampier ~170 km away), a worst-case hydrocarbon spill scenario has the
potential to result in minor, short-term impacts to air quality within the EMBA, with impacts predicted to be greatest for
areas closest to the potential release location.

Summary of Potential Impacts to Protected Areas

The quantitative spill risk assessment results indicate that the open-water environment protected within a number of
Commonwealth AMPs (refer to Table 6-11) may be affected by released hydrocarbons in the event of a loss of well
containment. In the Remote likelihood of a major spill occurring, entrained hydrocarbons may contact the identified
key receptor locations of islands and mainland coastlines and shoreline accumulation may occur above the socio-
cultural threshold (but below the ecological threshold) at limited locations, resulting in the actual or perceived
contamination of protected areas as identified for the EMBA.

Impact on the protected areas is discussed in the sections above for ecological values and sensitivities, and below for
socioeconomic values. Additionally, such hydrocarbon contact may alter stakeholder understanding and/or perception
of the protected marine environment, given these represent areas are largely unaffected by anthropogenic influences
and contain biologically diverse environments.
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Summary of Potential Impacts to Socioeconomic Values

Setting

Receptor Group

Offshore

Fisheries — Commercial

A hydrocarbon release during a loss of well containment event has the potential to result in direct
impacts to target species of Commonwealth and State fisheries within the defined EMBA (refer
Section 4.6.2). Lethal and sublethal effects may impact localised populations of targeted species
within the EMBA for entrained/dissolved hydrocarbons. However, entrained hydrocarbons are likely to
be confined in the upper water column; therefore, demersal species are less likely to be exposed to
hydrocarbons than pelagic species. A major loss of hydrocarbons from the Petroleum Activities
Program may also lead to an exclusion of fishing from the spill-affected area for an extended period.

Fish exposure to hydrocarbon can result in ‘tainting’ of their tissues. Even very low levels of
hydrocarbons can impart a taint or ‘off’ flavour or smell in seafood. Tainting is reversible through the
process of depuration, which removes hydrocarbons from tissues by metabolic processes, although its
efficacy depends on the magnitude of the hydrocarbon contamination. Fish have a high capacity to
metabolise these hydrocarbons, while crustaceans (such as prawns) have a reduced ability (Yender et
al. 2002). Seafood safety is a major concern associated with spill incidents. Therefore, actual or
potential seafood contamination can affect commercial and recreational fishing and can impact
seafood markets long after any actual risk to seafood from a spill has subsided (Yender et al. 2002).

A major spill would result in the establishment of an exclusion zone around the spill-affected area.
There would be a temporary prohibition on fishing activities for a period of time, and subsequent
potential for minor economic impacts to affected commercial fishing operators.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major, long-term
impacts to commercial fisheries within the EMBA, particularly for pelagic fisheries and fisheries with
most of their effort focused within the EMBA (e.g. Pilbara Demersal Scalefish Managed Fishery and
Mackerel Managed Fishery). Potential impacts to inshore fisheries are discussed in the Mainland and
Islands (nearshore) impacts discussion below, and the impact assessment relating to spawning is
discussed above.

Tourism including Recreational Activities

Recreational fishers predominantly target large tropical species, such as emperor, snapper, grouper,
mackerel, trevally and other game fish. Recreational angling activities include shore-based fishing,
private boat and charter boat fishing, with peak activity between April and October (Smallwood et al.
2011) for the Exmouth region. Limited recreational fishing takes place in the offshore waters of the
Operational Area. Impacts on species that are recreationally fished are described above under
Summary of Potential Impacts to Other Species.

A major loss of hydrocarbons from the Petroleum Activities Program may lead to exclusion of marine
nature-based tourist activities, resulting in a loss of revenue for operators. Tourism is a major industry
for the region and visitor numbers would likely reduce if a hydrocarbon spill were to occur, based on
the perception of hydrocarbon spills and associated impacts.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in moderate, medium-
term impacts to tourism and recreation within the EMBA.

Offshore Oil and Gas Infrastructure

A hydrocarbon release during a loss of well containment event has the potential to result in disruptions
to production at existing petroleum facilities (platforms and FPSOs), as well as activities such as
drilling and seismic exploration. For example, facility water intakes for cooling and fire hydrants could
be shut off if contacted by floating hydrocarbons, which could in turn lead to the temporary cessation
of production activities. Spill exclusion zones established to manage the spill could also prohibit
access for activity support vessels as well as offtake tankers approaching facilities off the North West
Cape. The impact on ongoing operations of regional production facilities would be determined by the
nature and scale of the spill and metocean conditions. Furthermore, decisions on the operation of
production facilities in the event of a spill would be based primarily on health and safety
considerations. The closest production facilities are:

e Pluto platform (operated by Woodside): 14 km from the Operational Area
e Wheatstone platform (operated by Chevron): 22 km from the Operational Area
e John Brookes (operated by Santos WA Southwest P/L): 39 km from the Operational Area.

Operation of these facilities is likely to be affected in the event of a well blowout spill. Therefore, a
worst-case hydrocarbon spill scenario has the potential to result in slight, short-term impacts to oil and
gas industry within the EMBA.
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Submerged | Tourism and Recreation

Shoals A hydrocarbon release during a loss of well containment event has the potential to result in a
temporary prohibition on charter boat recreational fishing/diving and any other marine nature-based
tourism trips to Rankin Bank. Therefore, a worst-case hydrocarbon spill scenario has the potential to
result in minor, short-term impacts to tourism and recreational activities within the EMBA.

Mainland Fisheries — Commercial

and Islands | Nearshore Fisheries

(Nearshore . . _— L

Waters) In the event of a loss of well containment, there is the possibility that target species in some areas

used by a number of state fisheries could be affected (refer to Section 4.6.2 for fisheries within the
wider EMBA). Targeted fish, prawn, mollusc and lobster species could experience sublethal stress, or
in some instances mortality, depending on the concentration and duration of hydrocarbon exposure
and its inherent toxicity.

Prawn Managed Fisheries

In the event of a major spill, the modelling indicated the entrained and dissolved EMBA may extend to
nearshore waters, including the actively fished areas of the designated Exmouth Gulf Prawn Managed
Fishery and Nickol Bay Prawn Managed Fishery.

Prawn habitat usage differs between species in the post-larval, juvenile and adult stages (Dall et al.
1990) and direct impacts to benthic habitat due to a major spill have the potential to impact prawn
stocks. For example, juvenile banana prawns are found almost exclusively in mangrove-lined creeks
(ROnnback et al. 2002), whereas juvenile tiger prawns are most abundant in areas of seagrass (Masel
and Smallwood 2000). Adult prawns also inhabit coastline areas but tend to move to deeper waters to
spawn. In the event of a major spill, a range of subtidal habitats that support juvenile prawns may be
exposed to hydrocarbons above impact thresholds, including:

e  Montebello Islands

e Barrow Island

e Lowendal Islands

e Pilbara Southern Island Group
¢ Ningaloo Coast.

Localised loss of juvenile prawns in the worst spill-affected areas is possible. Whether lethal or
sublethal effects occur will depend on duration of exposure, hydrocarbon concentration and
weathering stage of the hydrocarbon, and its inherent toxicity. Furthermore, seafood consumption
safety concerns and a temporary prohibition on fishing activities may lead to subsequent potential for
economic impacts to affected commercial fishing operators.

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in major, long-term
impacts to commercial fisheries within the EMBA.

Tourism and Recreation

In the event of a major spill, the nearshore waters of offshore islands and reefs as well as the Ningaloo
coast could be reached by entrained and dissolved hydrocarbons depending on prevailing wind and
current conditions. There is also a low probability of shoreline accumulation above the socio-cultural
threshold (but not the ecological threshold) at limited locations. As these locations offer a number of
amenities such as fishing, swimming and using beaches and surrounds, they have a recreational
value for local residents and visitors. If a well blowout event resulted in hydrocarbon contact, there
could be restricted access to beaches for a period of days to weeks, until natural weathering, tides,
currents or oil spill response (e.g. shoreline clean-up if safe to do so) removes the hydrocarbons. In
the event of a well blowout, tourists and recreational users may also avoid areas due to perceived
impacts, including after the oil spill has dispersed.

There is the potential for stakeholder perception that this environment will be contaminated over a
large area and for the longer term, resulting in a prolonged period of tourism decline. Oxford
Economics (2010) assessed the duration of hydrocarbon spill-related tourism impacts and found that,
on average, it took 12 to 28 months to return to baseline visitor spending. There is likely to be
significant impacts to the tourism industry, wider service industry (hotels, restaurants and their supply
chain) and local communities in terms of economic loss as a result of spill impacts to tourism.
Recovery and return of tourism to pre-spill levels will depend on the size of the spill, effectiveness of
the spill clean-up, and change in any public perceptions regarding the spill (Oxford Economics 2010).

Therefore, a worst-case hydrocarbon spill scenario has the potential to result in moderate, medium-term
impacts to tourism and recreational activities within the EMBA.
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Cultural Heritage

A number of Underwater Cultural Heritage sites (including historic shipwrecks) have been identified in
the vicinity of Operational Area. The spill modelling results do not predict surface slicks will contact
any identified wrecks. However, shipwrecks occurring in the subtidal zone will be exposed to
entrained/dissolved hydrocarbons, and marine life that shelter and take refuge in and around these
wrecks may be affected by in-water toxicity of dispersed hydrocarbons. The consequences of such
hydrocarbon exposure may include large fish species moving away, and/or resident fish species and
sessile benthos such as hard corals exhibiting sublethal and lethal impacts (which may range from
physiological issues to mortality).

Entrained hydrocarbons above the threshold concentration are predicted at the Montebello/ Barrow/
Lowendal islands. There is also a low probability of shoreline accumulation above the socio-cultural
threshold (but not the ecological threshold). However, artefacts, scatter and rock shelters are on land
above the high water mark on Barrow and Montebello islands; therefore, no contact is predicted for
these areas.

Within the wider EMBA are several designated heritage places (Section 4.6.1). These places are also
covered by other designations such as World Heritage Area. Potential impacts are discussed in the
sections above.

Summary of Potential Impacts to Environmental Value(s)

In the highly unlikely event of a major hydrocarbon spill due to a loss of well integrity, the EMBA includes the areas
listed in Table 6-11, including the sensitive offshore marine environments and associated receptors of the Montebello
AMP, Gascoyne AMP, Ningaloo AMP and Rankin Bank. In summary, long-term impacts may occur at sensitive
nearshore and shoreline habitats, particularly areas of the Barrow and Montebello Islands, as a result of a major spill of
hydrocarbon from permanent plugging activities within the Operational Area.

The overall environmental consequence is defined as ‘B — Major, long-term impact (ten to 50 years) on highly valued
ecosystem, species, habitat, physical or biological attributes’.
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ensure the OPEP can be
implemented as planned.

associated with
exercises. Standard
practice.

but response activities
may reduce the
consquence.

Control Considered Control Feasibility (F) | Benefit in Impact/Risk | Proportionality | Control
and Cost/Sacrifice Reduction Adopted
(Cs) %
Legislation, Codes and Standards
OPGGS (Resource F: Yes. Compliance with an Benefits Yes
Management and g accepted WOMP wiill outweigh
Administration) Regulations gts I:j/lln(ljmal C?.St' ensure a number of cost/sacrifice. €92
2011: accepted WOMP which andard practice. barriers are in place
describes the well integrity and verified, reducing
outcomes, control measures the likelihood of a loss
and performance criteria used of well integrity event
to demonstrate how the risk of occurring. Although the
loss of well integrity is managed consequence of a
to ALARP including the well blowout would not be
design and barriers to be used reduced, the reduction
to prevent a loss of well in likelihood reduces
integrity, which aligns with the overall risk.
industry guidance and good
practice.
In the event of a spill, F: Yes. This control would not Benefits Yes
emergency response activities ) . reduce the likelihood, outweigh
implemented in accordance with C?h _Coslts aSS(t)_mated but response activities cost/sacrifice. Ccii1
the OPEP (per Table 7-4). with implementing may reduce the
response strategies, consquence
vary dependant on '
nature and scale of spill
event. Standard
practice.
Arrangements supporting the F: Yes. Testing the OPEP Benefits Yes
activities in the OPEP (per ) activities would not outweigh
Table 7-4) will be tested to CS: Moderate costs reduce the likelihood, cost/sacrifice. Ccl1.2

Good Practice

21 Qualitative measure.
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Control Considered Control Feasibility (F) | Benefit in Impact/Risk | Proportionality | Control
and Cost/Sacrifice Reduction Adopted
(Cs) %
Subsea BOP installed, and F: Yes. Testing of the BOP will | Benefits Yes
function tested during ) . reduce the likelihood of | outweigh
permanent plugging operations. (R:S. Stagd;rc\i/&)ragtlgc;a. a blowout resulting in cost/sacrifice. Cc11.3
The BOP shall meet the teqlélred y Woodside | release of
Woodside Well Control standards. hydrocarbons to the
Procedure, Woodside marine environment. In
Engineering Standard — Rig the event of a blowout,
Equipment and shall be subject this control would not
to API Standard 53 BOP Risk reduce the
Assessment. consequence, although
the reduction in
likelihood reduces the
overall risk ranking.
Project specific Mooring Design | F: Yes. Ensure adequate Benefits Yes
Analysis. . . MODU station holding outweigh
CR:S' Stagd:rc\i/&)ragtlpc;e. capacity to prevent loss | cost/sacrifice. cal
teqlélred Yy WOOCSIOE | of station keeping. This
standaras. will reduce the
likelihood of a blowout
resulting in release of
hydrocarbons to the
marine environment.
Mitigation: Oil Spill Response Refer to Appendix D
Professional Judgement — Eliminate
Do not plug and abandon the F: No. All risk would be Disproportionate. | No
wells. ] . eliminated. The wells require
CS: Inability to intervention to
permanently abandon achieve the
the well. status of
permanently
abandoned.

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

No additional controls identified.

Risk Based Analysis

A gquantitative spill risk assessment was performed (refer Section 6.7.1).

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type B, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the risks
and consequences of a highly unlikely unplanned hydrocarbon release as a result of a loss of well integrity. As no
reasonable additional/alternative controls were identified that would further reduce the risks and consequences without
grossly disproportionate sacrifice, the risks and consequences are considered ALARP.
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Demonstration of Acceptability

Acceptability Criteria and Assessment

Principles of ESD
The impact and risk evaluation has taken into account the following relevant principles of ESD:
e decision-making processes should effectively integrate both long-term and short-term economic,
environmental, social and equitable considerations

e 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

e the conservation of biological diversity and ecological integrity should be a fundamental consideration in
decision-making.
Internal Context
The Petroleum Activities Program is consistent with Woodside corporate policies, culture, processes, standards,

structure and systems as outlined in the Demonstration of ALARP and Environmental Performance Outcomes,
including:

¢ Woodside Health, Safety, Environment and Quality Policy (Appendix A)

¢ Woodside Risk Management Policy (Appendix A)

e Engineering Standards — Well Barriers

e Well Acceptance Criteria Procedure

e Drilling and Completions — Well Control Procedure

e Woodside Engineering Standard — Rig Equipment

e  Source Control Emergency Response Planning Guideline (SCERP Guidelines)

e Oil spill preparedness and response strategies are considered applicable to the nature and scale of the risk

and associated impacts of the response are reduced to ALARP (Appendix D).

External Context
During stakeholder consultation with relevant persons, DoT requested to be consulted on spill risks with a potential to
impact State Waters (Section 5). Woodside has also consulted with AMSA on spill response strategies. In accordance
with the MoU between Woodside and AMSA, a copy of the Oil Pollution First Strike Plan was provided to AMSA and

DoT. No additional queries or concerns relating to a loss of well integrity hydrocarbon spill risk were raised during
stakeholder engagement.

Other Requirements

Impact assessment has been informed by risk-based analysis, including hydrocarbon spill modelling. The proposed
control measures are consistent with industry legislation, codes and standards, good practice and professional
judgement including:

e API Standard 53 for subsea BOP function testing

e APPEA Memorandum of Understanding: Mutual Assistance for relief well drilling is in place. Woodside
develops an activity SCERP, including the Relief Well Plan, which is signed off by the Drilling Engineering
Manager and maintains a list of rigs that are currently operating in Australia (refer also to Appendix D).

e OPGGS (Resource Management and Administration) Regulations 2011 to have an accepted WOMP and
application to permanently plug for abandonment of the wells

e NOPSEMA will be notified of reportable and recordable incidents, if required, in accordance with Section 7.8.
A mutual aid MoU for relief well drilling is in place and the Drilling Engineering Manager maintains a list of
rigs that are currently operating in WA.

The EMBA overlaps a number of BlAs for threatened and migratory species, as well as a number of State and
Commonwealth MPAs and the Ningaloo Coast WHA. As demonstrated in Section 6.8, the residual risk of accidental
hydrocarbon release from loss of well integrity is not inconsistent with the relevant objectives and actions of any
applicable recovery plans or threat abatement plans. Regard has been given to relevant conservation advice and wildlife
conservation plans during the assessment of potential impacts. The Petroleum Activities Program is not considered to
be inconsistent with the overall recovery objectives and actions of these recovery plans and conservation advice
(Section 6.8).

Acceptability Statement

The impact assessment has determined that an accidental hydrocarbon release as a result of a loss of well integrity
represents a moderate current risk rating and may result in major, long-term impacts (10 - 50 years) on highly valued
ecosystems, species, habitat or physical or biological attributes. BIAs within the Operational Area include flatback turtle
internesting, whale shark foraging, and wedge-tailed shearwater breeding BIA. Relevant recovery plans and
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conservation advice have been considered during the impact assessment, and the Petroleum Activities Program is not
considered to be inconsistent with the overall recovery objectives and actions of these recovery plans and conservation
advice.

The likelihood of a loss of well integrity occurring is highly unlikely, given the adopted controls. The adopted controls
are considered consistent with industry legislation, codes and standards, and professional judgement and a risk-based
assessment has been conducted to better understand the potential consequences and plan oil spill response. The
adopted controls also meet the requirements and expectations of Australian Marine Orders, AMSA and AHS identified
during impact assessment and stakeholder consultation. As demonstrated in Section 6.8, the potential impacts of
hydrocarbon release from loss of well integrity is not inconsistent with the relevant objectives and actions of any
applicable recovery plans or threat abatement plans. Regard has been given to relevant conservation advice during the
assessment of potential risks. On the basis of the environmental impact assessment outcomes and Woodside’s criteria

for acceptability outlined in Section 2.7.2, this is considered an acceptable level of risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 11

No loss of well
integrity resulting in
loss of hydrocarbons
to the marine
environment during
the Petroleum
Activities Program.

Cc9.2
See Section 6.6.7.

PS 9.2
See Section 6.6.7.

MC 9.2.1
See Section 6.6.7.

MC 9.2.2
See Section 6.6.7.

C31

See Section 0.

PS 3.1

See Section 0.

MC 3.1.1

See Section 0.

c1i11 PS11.1 MC 11.1.1

In the event of a spill In the event of a spill the dCompIetetd tl_nC|dent
emergency response activites | OPEP (per Table 7-4) ocumentation.
implemented in accordance requirements are

with the OPEP (per Table 7-4). | implemented.

c11.2 PS11.21 MC 11.2.1

Arrangements supporting the
activities in the OPEP (per
Table 7-4) will be tested to
ensure the OPEP can be
implemented as planned.

Exercises/tests will be
conducted in alignment with
the frequency identified in
Table 7-7.

Testing of arrangement
records confirm that
emergency response
capability has been
maintained.

PS 11.2.2

Woodside's procedure
demonstrates a minimum
level of trained personnel, for
core roles in the OPEP (per
Table 7-4), are maintained.

MC 11.2.2

Emergency Management
dashboard confirms that
minimum level of
personnel trained for core
OPEP roles are available.

C11.3

Subsea BOP installed and
fuction tested during
permanent plugging
operations.

PS 11.3.1

Subsea BOP specification,
installation and function
testing compliant with
internal Woodside Standards
and international
requirements (API Standard
53) as agreed by Woodside
and MODU contractor.

MC 11.3.1

Records demonstrate that
BOP and BOP control
system specifications and
function testing were in
accordance with minimum
standards for the expected
permanent plugging
conditions as agreed by
Woodside and MODU
contractor.

For oil spill response outcomes, standards and MC refer to Appendix D.
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6.7.3Unplanned Hydrocarbon Release: Loss of Well Containment (Accidental
Damage to, or Removal of, Xmas Tree during Well P&A Activities)

Context
Permanent Plugging Activities — Physical Environment — Section 4.4
Section 3.10 Biological Environment — Section 4.5 Stakeholder Consultation —
Disturbance to Seabed from Dropped Socioeconomic and Cultural — Section 5
Objects — Section 6.7.11 Section 4.6

Impacts and Risks Evaluation Summary

Environmental Value Potentially

Impacted Evaluation

Source of Risk

Soil and Groundwater
IAir Quality (incl Odour)

Outcome

> Marine Sediment

< \Water Quality

X [Ecosystems/ Habitat
X ISocio-economic

> |Decision Type

M |Consequence / Impact
= |Likelihood

™ [Current Risk Rating

< ISpecies

EPO
12

Loss of well containment due to
accidental damage to, or removal
of, Xmas tree resulting from
anchor drag or dropped object
during the preservation period or
well P&A activities, with a leak
past the sub-surface safety valve
(SSSV).

>80 8 9 v§ JALARP Tools
Broadly acceptable |Acceptability

Description of Source of Risk

Credible Scenario — Loss of Well Containment due to Accidental Removal of Xmas tree During the
Preservation Period or Well P&A Due to Anchor Drag or Dropped Object

All subsea wells currently have the Xmas tree retained in situ following cessation of production, with no wells currently
having any deep-set plugs installed below the wellhead. The Xmas tree, along with the SSSV, provides barriers
between the reservoir and the environment. Wells plugged during the Petroleum Activities Program will have barriers
established.

An uncontrolled subsea release to the marine environment has the potential to occur for either of the two production
wells as well as the gas injection well, following accidental damage to, or removal of, a subsea Xmas tree (removing
all barriers other than the SSSV) due to anchor drag or dropped object. With the absence of hydraulics to open the
SSSV, a catastrophic full-bore blowout following removal or damage of an Xmas tree has been deemed not credible.
Therefore, the only credible release is a leak past the closed TRSV flapper seal on the SSSV (hote the TRSV is not
designed to be fully sealing and has an acceptable leak rate), including the volume of system between the SSSV and
Xmas tree.

An extended leak duration without detection is not considered credible. The force required to remove or damage a
Xmas tree could only occur during a MODU activity, as a result of a dragged anchor or dropped object. If such a
situation were to occur, an investigation would be performed and a response triggered immediately in the event of
Xmas tree damage or removal. At worst, if damage to the well prohibited through-wellbore mitigation, a relief well
would be required, this scenario would then result in an uncontrolled subsea well release for 67 days, which is the
duration estimate from the start of the hydrocarbon release to the successful relief well kill. This results in a
conservative release estimate of 5.76 m3/day, plus the potential volume in the production tubing (from SSSV to the
subsea tree which is 4.2 m?3), giving a total of 390 m? of Balnaves crude released over 67 days.
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Consequence Assessment

Potential Impacts Overview

Section 6.7.2 provides a detailed assessment of the potential impacts from a hydrocarbon release resulting in a loss
of well control during well P&A, and describes potential impacts.

Impacts from the credible worst-case hydrocarbon spill scenario that may arise from loss of well control due to
accidental damage to, or removal of, a subsea Xmas tree (390 m3) have been inferred from the loss of well
containment during well P&A (14,113 mq) (Section 6.7.2).This is considered to provide a highly conservative basis for
assessing environmental impacts, given the nature and scale of the credible worst-case spill scenario resulting from
accidental removal of the Xmas tree.

The biological consequences of a release of Balnaves crude from the accidental removal of a Xmas tree on open
water sensitive receptors relate to the potential for minor impacts to megafauna, plankton and fish populations (water
column biota) in the vicinity of the Operational Area. Slight, short-term impacts to other users, such as commercial
fishing or oil and gas operators are expected due to the expected localised extent of the spilled hydrocarbons.

Potential impacts to environmental values

In the unlikely event of an unplanned hydrocarbon release to the marine environment due to loss of well containment
resulting from Xmas tree damage or removal, and given the adopted controls, it is considered that any potential
impact would be minor and short-term in nature to water quality in comparison to background levels and/or
international standards with minor and short-term impacts to habitats, populations and shipping/fishing concerns.

The highest environmental consequence identified for the assessment of an unplanned hydrocarbon release to the
marine environment due to loss of containment due to wellhead damage, as classified in Table 2-3, is defined as E,
which equates to ‘slight, short-term impact (<1 year) on species, habitat (but not affecting ecosystem function),
physical or biological attributes’. This scenario has a likelihood of highly unlikely, which takes into consideration the
water depth (~110-160 m) and limited presence of third party marine users in the area. While the risk ranking of an
undetected leak from a well is low, additional controls have been considered in order to reduce the overall timeframe
of the leak scenario.

Demonstration of ALARP

Control Feasibility (F) | Benefitin Control
Control Considered and Cost/Sacrifice Impact/Risk Proportionality Adopted
(Cs)* Reduction

Legislation, Codes and Standards

Offshore Petroleum and F: Yes Compliance with an Control based on Yes
Greenhouse Gas Storage CS: Minimal cost. accepted WOMP will | legislative c92
(Resource Management and | standard practice. ensure a number of requirements —
Administration) Regulations barriers are in place must be adopted

2011: accepted WOMP. The and verified, reducing

WOMP describes describes the likelihood of loss

the well integrity outcomes, of well integrity

control measures and occurring. Although

performance criteria used to the consequence of a

demonstrate how the risk of blowout would not be

loss of well integrity is reduced, the

managed to ALARP reduction in likelihood

including the well design and reduces the overall

barriers to be used to risk.

prevent a loss of well
integrity, which aligns with
industry guidance and good
practice.

Good Practice
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Demonstration of ALARP

Control Feasibility (F) | Benefitin Control
Control Considered and Cost/Sacrifice Impact/Risk Proportionality Adopted
(CS)? Reduction
Project specific Mooring F: Yes. Ensure adequate Benefits outweigh Yes
Design Analysis. CS: Standard practice. | MODU station holding | cost/sacrifice. Cc3.1
Required by Woodside | Capacity to prevent
standards. loss of station
keeping. This will
reduce the likelihood
of accidental damage
to or removal of a
Xmas tree resulting in
release of
hydrocarbons to the
marine environment.
In the event of a spill, F: Yes. In the event of a loss Benefits outweigh Yes
emergency response CS: Standard practice. of well containment, cost/sacrifice. C11.1
activities implemented in Required by Woodside this control would not
accordance with the OPEP standards. reduce the likelihood,
OPEP (per Table 7-4). but response
activities may reduce
the consquence.
Arrangements supporting the | F: Yes. Testing the OPEP Benefits outweigh Yes
activities in the OPEP (per CS: Standard practice. activities would not cost/sacrifice. C11.2
Table 7-4) will be tested to Required by Woodside reduce the likelihood,
ensure the OPEP can be standards. but response
implemented as planned. activities may reduce
the consquence.

Professional Judgement — Eliminate

No additional controls identified

Professional Judgement — Substitute

No additional controls identified

Professional Judgement — Engineered Solution

No additional controls identified

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the
impacts and risks of loss of well containment from accidental damage to or removal of a Xmas tree. Note that
Woodside has considered the impacts and risks of dropped objects, an event that may lead to Xmas tree removal, in
Section 6.7.11. As no reasonable additional/alternative controls were identified that would further reduce the impacts
and risks without grossly disproportionate sacrifice, the impacts and risks are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, loss of well containment from accidental
damage to or removal of a Xmas tree represents a low current risk rating that is unlikely to result in a potential impact
greater than localised, minor contamination resulting in a decrease in water quality, and the potential for slight, short-
term (<1 year) impacts to marine fauna and habitat physical or biological attributes (but not affecting ecosystem
function). Further opportunities to reduce the impacts and risks have been investigated above. The adopted controls
are considered good oil-field practice/industry best practice. As demonstrated in Section 6.7.2, the residual risk of
unplanned hydrocarbon release from loss of well containment is not inconsistent with the relevant objectives and
actions of any applicable recovery plans or threat abatement plans, based on the adopted controls. Regard has been
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given to relevant conservation advice and wildlife conservation plans during the assessment of potential risks.
Therefore, Woodside considers the adopted controls appropriate to manage the impacts and risks of these discharges
to a level that is broadly acceptable.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
EPO 12 Cc9.2 PS 9.2 MC 9.2.1

No loss of well Refer to Section 6.6.7 Refer to Section 6.6.7. Refer to Section 6.6.7.
containment resulting in

loss of hydrocarbons to the MC 9.2.2

marine environment from

See Section 6.6.7.
damage to or removal of a

Xmas tree. c31 PS3.1 MC3.1.1
Refer to Section 0 Refer to Section 0 Refer to Section 0
Cc1l11 PS11.1 MC11.1.1
Refer to Section 6.7.2 Refer to Section 6.7.2 Refer to Section 6.7.2
C1l12 PS11.2 MC11.2.1
Refer to Section 6.7.2 Refer to Section 6.7.2 Refer to Section 6.7.2

Detailed preparedness and response performance outcomes, standards and measurement criteria for the Petroleum
Activities Program are present in Appendix D.
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6.7.4 Unplanned Hydrocarbon Release: Vessel Collision

Context
Physical environment — Section 4.4
Project vessels — Section 3.8 Biological environment — Section 4.5 Stakeholder consultation — Section 5
Socio-economic environment — Section 4.6
Impacts and Risks Evaluation Summary
Environmental Value Potentially Evaluation
Impacted
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Description of Source of Risk

Background

The temporary presence of the MODU and project vessels in the Operational Area will result in a navigational hazard
for commercial shipping within the immediate area (as discussed in Section 6.6.1). This navigational hazard could result
in a third party vessel colliding with the MODU or a project vessel which could release hydrocarbons.

A moored MODU typically has a total marine diesel capacity of about 966 to 1400 m?3 that are distributed through a
number of isolated tanks. MODU fuel tanks are typically located on the inner sides of pontoons, and can be more than
10 m below the waterline.

A subsea support vessel typically has marine diesel storage distributed throughout the hull of the vessel. Individual fuel
tanks range in size from 22-250 m3 in volume.

The marine diesel storage capacity of a support vessel can also be in the order of 1000 m3 (total) that is distributed
through multiple isolated tanks typically located mid-ship and can range in typical size from 22 to 105 m3.

In the unlikely event of a vessel collision involving the MODU during the Petroleum Activities Program, the MODU wiill
have the capability to pump fuel from a ruptured tank to a tank with spare volume in order to reduce the potential volume
of fuel released to the environment.

Industry Experience

Registered vessels or foreign flag vessels in Australian waters are required to report events to the Australian Transport
Safety Bureau (ATSB), AMSA or Australian Search and Rescue (AusSAR).

From a review of the ATSB marine safety and investigation reports, one vessel collision occurred in 2011/12 that
resulted in a spill of 25-30 L of oil into the marine environment as a result of a collision between a tug and support
vessel off Barrow Island. Two other vessel collisions occurred in 2010, one in the port of Dampier, where a support
vessel collided with a barge being towed. Minor damage was reported and no significant injury to personnel or pollution
occurred. The second 2010 vessel collision involved a vessel under pilot control in port connecting with a vessel
alongside a wharf, causing it to sink. No reported pollution resulted from the sunken vessel. These incidents demonstrate
the likelihood of only minor volumes of hydrocarbons being released during the highly unlikely event of a vessel collision.

From 2010 to 2011, the ATSB’s annual publication defines the individual safety action factors identified in marine
accidents and incidents: 42% related to navigation action (2011). Of those, 15% related to poor communication and
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42% related to poor monitoring, checking and documentation (ATSB, 2011). The majority of these related to the
grounding instances.

Credible Scenario

For a vessel collision to result in the worst-case scenario of a hydrocarbon spill potentially impacting an environmental
receptor, several factors must align as follows:

e The identified causes of vessel interaction must result in a collision.

e  The collision must have enough force to penetrate the vessel hull.

e The collision must be in the exact location of the fuel tank.

e The fuel tank must be full, or at least of volume which is higher than the point of penetration.

The environmental risk analysis and evaluation identified and assessed a range of potential scenarios that could result
in a loss of vessel structural integrity, resulting in damage to fuel storage tank(s) and a loss of marine diesel to the
marine environment (Table 6-12). The scenarios considered damage to single and multiple fuel storage tanks in a
project vessel and MODU due to dropped objects and various combinations of vessel to vessel and vessel to MODU
collisions. In summary:

e ltis not a credible scenario that the total storage volume of the MODU would be lost, as fuel is stored in more
than one tank.

e ltis not a credible scenario that a storage tank on the MODU would be damaged due to the location of the
tanks within the hull, behind the bilge tanks, below the waterline.

e ltis not a credible scenario that a collision between the support vessel and MODU would damage any
storage tanks, due to the location of the tanks on both vessel types and secondary containment.

e ltis highly unlikely that the full volume of the largest storage tank on a support vessel would be lost.

The last scenario considered was a collision between the support vessel with a third party vessel (i.e. commercial
shipping, other petroleum related vessels and commercial fishing vessels). This was assessed as being credible but
highly unlikely, given the standard vessel operations and equipment in place to prevent collision at sea, the standby role
of a support vessel (low vessel speed) and its operation in close proximity to the MODU (exclusion areas), and the
construction and placement of storage tanks. The largest tank of the support vessel is unlikely to exceed 105 m3.

Given the offshore location of the Operational Area, vessel grounding is not considered a credible risk.

Table 6-12: Summary of credible hydrocarbon spill scenario as a result of vessel collision

Scenario Hydrocarbon Volumes Preventative and Credibility
Mitigation Controls
Breach of MODU MODU has a fuel oil storage | Fuel tanks are located on the Not credible

fuel tanks due to
support vessel
collision.

capacity of about
966 to 1400 m3, distributed
through multiple tanks.

inside of pontoons and
protected by location below
water line, protection from
other tanks, e.g. bilge tanks.

The draught of vessel and
location of tanks in terms of
water line prevent the tanks
from being breached.

Due to location of tanks.

Breach of support
vessel fuel tanks
due to collision with
MODU.

Activity support vessel has
multiple marine diesel tanks
typically ranging between
22 to 105 m3 each.

Typically, double wall tanks
that are located mid ship (not
bow or stern).

Slow support vessel speeds
when in proximity to MODU.

Not credible

Collision with MODU at
slow speeds is highly
unlikely and, if it did
occur, is highly unlikely to
result in a breach of
support vessel (low
energy contact from slow
moving vessel).

Breach of project
support vessel fuel
tanks due to support
vessel — other
vessel collision
including

Activity support vessel has
multiple marine diesel tanks
typically ranging between
22 to 105 m?3 each.

Typically, double wall tanks
that are located midship (not
bow or stern).

Vessels are not anchored and
steam at low speeds when

Credible

Activity support vessel —
other vessel collision
could potentially result in
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commercial
shipping/fisheries.

relocating within the
Operational Area or providing
stand-by cover. Normal
maritime procedures would
apply during such vessel
movements.

the release from a fuel
tank.

Loss of well control
due to third party
vessel (e.g. large
bulk carrier) collision
with MODU during
permanent plugging
for abandonment
activities.

Loss of containment of
reservoir fluids — see
Section 6.7.2 for estimated
volumes.

Refer to Section 6.7.2 for
mitigation controls.

Credible
See Section 6.7.2.

Dropped object from
back-
loading/offloading
operations rupturing
the MODU fuel

MODU has a fuel oil storage
capacity of about

966 to 1400 m3, distributed
through multiple tanks.

Fuel tanks are located on the
inside of pontoons and
protected by location below
water line, protection from

Not credible

No direct pathway to
tanks from dropped
objects.

other tanks, e.qg. bilge tanks.

tanks (e.g. a
container or piece of IThe t(_:lraugfhtt ofkvgsstel and f
equipment), ocation of tanks in terms o

water line prevent the tanks
from being breached.

Quantitative Hydrocarbon Risk Assessment

Modelling of a 550 m? surface release of marine diesel was available for Woodside’s Balnaves Development, conducted
in 2016. The release location used for the spill modelling lies within the Operational Area and is located about 51 km
north-west of the Montebello Islands. The modelled spill volume of 550 m? is greater than the worst-case credible
release volume of 250 m? for this hydrocarbon spill risk assessment. However, the results of the modelling can be used
to demonstrate that a much larger marine diesel spill in the vicinity of the Operational Area has an EMBA that is not
predicted to include any surface slicks above threshold volumes entering WA state waters, or any shoreline contact or
accumulation. Basing the impact assessment for a vessel collision scenario on this modelling is considered highly
conservative and consequently, the EMBA for a 250 m? surface release of marine diesel within the Operational Area
would be considerably smaller than the EMBA described in this EP.

The modelling assessed the extent of a marine diesel spill volume of 550 m3 for all seasons, using an historic sample
of wind and current data for the region. A total of 50 simulations for each season were modelled (four seasons in total).
The modelling was conducted by RPS using a three-dimensional hydrocarbon spill trajectory and weathering model
(SIMAP, Spill Impact Mapping and Analysis Program) (RPS, 2016).

Hydrocarbon Characteristics

Marine diesel is a mixture of both volatile and persistent hydrocarbons. Predicted weathering of marine diesel, based
on typical conditions in the region, indicates that about 35% by mass would be expected to evaporate over the first
24 hours (Figure 6-3) (RPS, 2019). After this time the majority of the remaining hydrocarbon is entrained into the upper
water column, leaving only a small proportion of the oil floating on the water surface (<1%). Given the large proportion
of entrained oil and the tendency for it to remain mixed in the water column, the remaining hydrocarbons will decay
and/or evaporate over time scales of several weeks to a few months, thereby extending the area of potential effect.

Given the environmental conditions experienced in the Operational Area, marine diesel is expected to undergo rapid
spreading and this, together with evaporative loss, is likely to result in a rapid dissipation of the spill. Marine diesel
distillates tend not to form emulsions at the temperatures found in the region. The characteristics of the marine diesel
are given in Table 6-13.

Table 6-13: Characteristics of the marine diesel

Hydrocarbon Initial Viscosity Component | Volatiles Semi Low Residual
type density (cP @ BP (°C) %<180 volatiles volatility (%) >380
(g/cm3) at 25 °C) % 180-265 | (%) 265-380
25°C
Non-Persistent Persistent
Marine diesel 0.829 4.0 % of total 6 34.6 54.4 5
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Figure 6-3: Proportional mass balance plot representing weathering of a surface spill of marine
diesel as a one-off release (50 m® over 1 hour) and subject to variable wind at 27 °C water
temperature and 25 °C air temperature (RPS, 2019)

Consequence Assessment

Potential Impacts Overview

Environment that May Be Affected

Surface Hydrocarbons: Quantitative hydrocarbon spill modelling results for surface hydrocarbons are shown in
Table 6-14. If this scenario occurred, a surface hydrocarbon slick would form down-current of the release location, with
the trajectory dependent on prevailing wind and current conditions at the time. The modelling indicates that the EMBA
would be confined to open water, with surface hydrocarbons extending up to about 85 km from the release location at
or above the 10 g/m2 impact threshold.

A socio-cultural EMBA for surface hydrocarbons which includes the threshold for visible surface hydrocarbons of 1 g/m?
may extend up to about 180 km from the release site.

Entrained Hydrocarbons: Quantitative hydrocarbon spill modelling results are shown in Table 6-14. If this vessel
collision scenario occurred, a plume of entrained hydrocarbons would form down-current of the release location, with
the trajectory dependent on prevailing current conditions at the time. The modelling indicates that locations exposed to
entrained hydrocarbons at or above the threshold concentration of 100 ppb are restricted to offshore areas up to about
400 km from the release site. Table 6-14 provides details of receptors potentially contacted by entrained diesel at
100 ppb.

Dissolved Hydrocarbons: Dissolved aromatic hydrocarbons at concentrations equal to or greater than the 50 ppb
threshold are predicted to be limited to the vicinity of the spill site (Table 6-14).

Accumulated Hydrocarbons: Accumulated hydrocarbons above threshold concentrations (2100 g/m?) were not
predicted by the modelling to occur at any location.
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Taking into consideration the EMBA derived from hydrocarbon spill modelling for a marine diesel spill, the environment
that may be affected will fall within the EMBA of the spill from a loss of well integrity outlined in Section 6.7.2.
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Table 6-14: Probability of hydrocarbon spill contact above impact thresholds within the EMBA with key receptor locations and sensitivities for a 550 m? Instantaneous release of marine diesel

Environmental, Social, Cultural, Heritage and Economic Aspects presented as per the Environmental Risk Definitions in Woodside’s Risk Management
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Summary of Potential Impacts to Protected Species, Other Habitats and Communities, Water Quality and
Socio-economic Values

Modelling of a 550 m3 release of marine diesel spill due to vessel collision predicts that no receptors will be contacted
by accumulated oil concentrations equal to or greater than 100 g/m2.

The Montebello AMP would have a very low probability (1%) of being contacted by dissolved aromatic hydrocarbons
>50 ppb.

Entrained hydrocarbons >100 ppb are predicted to have a very low probability of contact with the outer boundaries of
the Montebello AMP, Argo-Rowley Terrace AMP and Gascoyne AMP in open waters (1-11% probability of contact), the
submerged shoals of Ranking Bank (2% probability of contact) and open waters of the Ningaloo Coast (Middle, Middle
WHA, North WHA, South WHA) and Ningaloo RUZ (1% probability of contact for each). Surface hydrocarbons are
predicted to have a 12% probability of contact with the outer boundary of the Montebello AMP in open waters and a 1%
probability of contact at the submerged shoals of Ranking Bank at or above 1 g/m?, and a 9 % probability at or above
10 g/m? at the Montebello AMP. Further, hydrocarbons reaching these environments will be highly weathered, with the
volatile and water soluble (often the most toxic) components expected to have dissipated.

The potential impacts of spilled hydrocarbons to species (protected and otherwise), marine primary producers, other
habitats and communities, water quality, marine sediment quality, air quality, protected areas and socio-economic values
are described in Section 6.7.2. The loss of well integrity EMBA is larger spatially than the marine diesel EMBA;
therefore, the potential impacts of entrained hydrocarbons provided in Section 6.7.2, and the scale of impact described,
provides a conservative assessment for potential impacts of a 550 m3 release of marine diesel. Impacts specific to a
spill of marine diesel are summarised below. It is noted that the toxic components in marine diesel include alkylated
naphthalenes which can be rapidly accumulated by marine biota including invertebrates such as marine oysters, clams,
shrimp, as well as a range of vertebrates, such as finfish. Marine diesel also contains additives that contribute to its
toxicity.

Given the localised area of the potential EMBA and the rapid dispersion, dilution and weathering of a marine diesel spill,
it is expected that any potential impacts will be low magnitude and temporary in nature.

Protected Species

As identified in Section 4.5.2, protected species including migrating pygmy blue whales and humpback whales may be
encountered near the Operational Area, and therefore could be impacted in close proximity to the marine diesel spill
location, where the volatile, water soluble and most toxic components of the diesel may be present. However, the window
for exposure to hydrocarbons with the potential for any toxicity effects in these waters would be limited to a few days
following the spill. Potential impacts may include behavioural impacts (e.g. avoidance of impacted areas), sub-lethal
biological effects (e.g. skin irritation, irritation from ingestion or inhalation, reproductive failure) and, in rare
circumstances, organ or neurological damage leading to death. Given the absence of critical habitats or aggregation
areas, cetaceans in the area are expected to be transient, and impacts are expected to be limited to individuals or small
groups of animals. Impact on the overall population viability of cetaceans are not predicted.

The EMBA overlaps with habitat critical to the survival of flatback turtles for internesting and BIAs identified in Sec
Section 4.5.2.2, particularly the internesting BIAs for flatback turtles which extend for ~80 km from known nesting
locations. The Operational Area also overlaps with an internesting BIA for flatback turtles and designated habitat critical
to the survival of flatback turtles for internesting at the Montebello Islands (with peak nesting in December and January).
However, it is noted that the BIA and habitat critical to the survival of flatback turtles are considered very conservative
as they are based on the maximum range of internesting females and many turtles are more likely to remain near their
nesting beaches. In the event of a worst case vessel spill of MDO, there is a potential that surface and entrained
hydrocarbons exceeding impact threshold concentrations (10 g/m? and 100 ppb respectively) will be present in offshore
waters extending up to 85 km and 400 km respectively, from the release site. Toxicity of hydrocarbons will be significantly
reduced by weathering at over such distances, with the volatile and water soluble (often the most toxic) components
expected to have dissipated beyond the vicinity of the spill site. Dissolved aromatic hydrocarbons at concentrations
equal to or greater than the 50 ppb threshold are predicted to be limited to the vicinity of the spill site. Low concentrations
are only capable of causing sublethal impacts to the most sensitive marine organisms and no lethal or sub-lethal impacts
to marine turtles are expected in the BIAs. The potential for lethal and sub-lethal impacts to marine turtles is limited to
small numbers of transient individuals that may be present in offshore waters near the release location.

Seabirds may also be exposed to marine diesel on the sea surface or upper water column, if resting or foraging in waters
near to the spill. Impacts may include mortality due to oiling of feathers or the ingestion of hydrocarbons. However, due
to the limited spatial extent of a marine diesel spill and limited window for exposure, population level impacts are not
expected.

Other protected species that may occasionally transit through the area and may potentially be exposed to a marine
diesel spill, include shark and ray species such as whale sharks and manta rays. The EMBA overlaps the whale shark
foraging BIA along the North-west shelf, but does not overlap the foraging (high density prey) BIA along the Ningaloo
coast. Should sharks or rays be present in offshore waters near the Operational Area during the spill, direct impacts
may occur if foraging within surface slicks or in the upper 20 to 30 m of the water column containing entrained
hydrocarbons and dissolved aromatics. Contamination of their food supply and the subsequent ingestion of this prey
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may also result in long term impacts as a result of bioaccumulation. Impacts are again predicted to be limited to a small
number of animals given the low numbers of animals that may transit through the area during the short period when
spilled hydrocarbons are present.

Given the limited number of animals that may be impacted and the rapid dispersion of marine diesel, it is considered
that any potential impacts will be minor.

Other Habitats, Species and Communities

Within the EMBA for a marine diesel spill resulting from a vessel collision, there is the potential for plankton communities
to potentially be impacted where entrained or dissolved hydrocarbon threshold concentrations are exceeded. A range
of lethal and sublethal impacts may occur to plankton exposed to entrained or dissolved hydrocarbons within the EMBA.
Communities are expected to recover quickly (weeks/months) due to high population turnover (ITOPF, 2011a). It is
therefore considered that any potential impacts would be low magnitude and temporary in nature.

Pelagic fish populations in the open water offshore environment of the EMBA are highly mobile and have the ability to
move away from a marine diesel spill. The spill-affected area would be confined to the surface layer and upper 20 to
30 m of the water column. It is therefore unlikely that fish populations would be exposed to widespread hydrocarbon
contamination. Pelagic fish populations are distributed over a wide geographical area so impacts on populations or
species level are considered to be negligible. Combined with these factors and the rapid dispersion of marine diesel, it
is considered that any potential impacts will be minor.

Other communities (e.g. demersal fish, benthic infauna and epifauna) and key sensitivities (e.g. KEFs identified in
Section 4.5.3) occur within the EMBA, however they will not be directly exposed or impacted by a marine diesel spill as
hydrocarbons are confined to the upper layers of the water column.

Water Quality

It is likely that water quality will be reduced at the release location of the spill; however, such impacts to water quality
would be temporary and localised in nature due to the rapid dispersion and weathering of marine diesel. The potential
impact is therefore expected to be low.

Protected Areas

Surface, entrained and dissolved hydrocarbons at or exceeding impact thresholds have a low probability of contacting
the outer boundaries of the Montebello AMP. The Gascoyne AMP, Argo-Rowley Terrace AMP, the submerged shoals
of Rankin Bank as well as open waters of the Ningaloo Coast (Middle, Middle WHA, North WHA, South WHA and RUZ)
also have a low probability of being affected by entrained hydrocarbons. Surface and entrained hydrocarbons are mostly
only predicted within the deep open waters of these protected areas, with minimal overlap and no contact to seabed
habitats or to shorelines above the ecological impact threshold values. Potential impacts to water quality and the natural
values (e.g. mobile protected species) in these areas would be temporary and localised in nature due to the rapid
dispersion and weathering of the marine diesel, as described above. Dissolved hydrocarbons (at or exceeding 50 ppb)
are not predicted to reach any protected areas.

Socio-economic

A marine diesel spill is considered unlikely to cause significant direct impacts on the target species fished by
Commonwealth and State fisheries (see Section 4.6.2) which overlap with the EMBA. The fisheries that operate within
the EMBA predominantly target demersal fish species (demersal finfish and crustaceans) that inhabit waters in the range
of >60-200 m depth, or pelagic species which are highly mobile. Therefore, a marine diesel spill is expected to only
result in negligible impacts, considering that hydrocarbons are confined to the upper layers of the water column. Visible
surface hydrocarbons at or exceeding 1 g/m? may also occur up to 180 km from the release site, which may result in
fouling of fishing gear and a perception of impacts to fish stocks by fisheries stakeholders and the public. There is the
potential that a fishing exclusion zone would be applied in the area of the spill, which would put a temporary ban on
fishing activities and therefore potentially lead to subsequent economic impacts on commercial fishing operators if they
were planning to fish within the area of the spill. Such measures would likely be in place for less than a week and would
not result in widespread or long term impacts to fishing activities.

Summary of Potential Impacts to Environmental Values

In the unlikely event of an unplanned hydrocarbon release to the marine environment due to vessel collision, combined
with the adopted controls, it is considered that any potential impact to water quality would be minor, localised and
temporary in nature in comparison to background levels and/or international standards, with localised and temporary
impacts to habitats, populations and shipping/fishing concerns.

The highest environmental consequence identified for the assessment of an unplanned hydrocarbon release to the
marine environment due to vessel collision, as classified in Table 2-3, is defined as D, which equates to minor,
short-term impact (1-2 years) on species, habitat (but not affecting ecosystems), physical or biological attributes.
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Demonstration of ALARP

undertake actions to prevent

unplanned interactions, such as:

e Maintain a 24 hour radio watch
on designated radio channel(s).

support vessels
available routinely in
Operational Area
during Petroleum

collision with a third
party vessel.

Control Feasibility Benefit in Impact/ Control
Control Considered (F) and Risk Red t.p Proportionality Adopted
Cost/Sacrifice (CS)23 | T'°K reduction
Legislation, Codes and Standards
Marine Order 30 (prevention of F: Yes. Legislative Controls based Yes
collisions) 2016, including: CS: Minimal cost. requirements to be on legislative Cc131
» adherence to steering and Standard practice. followed reduce the | requirements —
sailing rules including !Ike|lh00d of . must be adopted.
maintaining lookouts (e.g. interference with
visual, hearing, radar, etc.), other marine users
proceeding at safe speeds, resulting in a
assessing risk of collision and collision.
taking action to avoid collision
(monitoring radar)
« adherence to navigation light
display requirements, including
visibility, light position/shape
appropriate to activity
¢ adherence to navigation noise
signals as required.
Marine Order 21 (safety and F: Yes. Legislative Controls based Yes
emergency arrangements) 2016, CS: Minimal cost. requirements to be on legislative C13.2
including: Standard practice. followed reduce the | requirements —
. adherence to minimum safe likelihood of must be adopted.
manning levels interference with
. S other marine users
* maintenance of navigation and thus the
equipment in efficient working likelihood of a
order (compass/radar) collision.
e navigational systems and
equipment required are those
specified in Regulation 19 of
Chapter V of Safety of Life at
Sea
¢ Automatic Identification System
(AIS) that provides other users
with information about the
vessel's identity, type, position,
course, speed, navigational
status and other safety-related
data.
Establishment of a 500 m safety F: Yes. Legislative Controls based Yes
exclusion zone around MODU and CS: Minimal cost. requirements to be on legislative C13.3
communicated to marine users. Standard practice. followed reduce the | requirements —
likelihood of a must be adopted.
collision with a third
party vessel.
Good Practice
When a support vessel is F: Yes. Provides a reduction | Benefits outweigh Yes
designated for standby it will CS: Minimal cost — in likelihood of a cost/sacrifice. C13.4

23 Qualitative measure
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Demonstration of ALARP

Control Considered

Control Feasibility
(F) and
Cost/Sacrifice (CS)?®

Benefit in Impact/
Risk Reduction

Proportionality

Control
Adopted

e  Perform continuous
surveillance and warn the
MODU of any approaching
vessels reaching 500 m
petroleum safety zone.

Surveillance shall be conducted

by a combination of:
— visual lookout
— radar watch

—  other electronic systems
available including AIS

—  monitoring any
additional/agreed radio
communications channels

— all other means available.
¢ While complying with

Convention on the International

Regulations for Preventing
Collisions at Sea, 1972
(COLREGS), approach any
vessel attempting to transit
through the 500 m zone and
contact vessel by all available
means.

¢  Monitor and advise the MODU
if:
— MODU navigation signals
are defective
— visibility becomes
restricted.

e Advise if any buoys in the area

are not holding position or are
not working as expected.

Activities Program.
Standard practice.

AHO notified of activities and
movements no less than four
working weeks prior to scheduled
activity commencement date of
permanent plugging and
infrastructure removal activities.

F: Yes.

CS: Minimal cost.
Standard practice.

Notification to AHO
will enable them to
generate navigation
warnings (Maritime
Safety Information
Notifications (MSIN)
and Notice to
Mariners (NTM)
(including
AUSCOAST
warnings where
relevant)).

Benefits outweigh
cost/sacrifice.
Control is also
Standard
Practice.

Yes
C1l1

Notify AMSA JRCC upon
commencement and completion of
permanent plugging and
infrastructure removal activities.

F: Yes.

CS: Minimal cost.
Standard practice.

Communication of
the Petroleum
Activities Program to
other marine users
ensures they are
informed and aware,
thereby reducing the
likelihood of a

Benefits outweigh
cost/sacrifice.
Control is also
Standard
Practice.

Yes
Cc13
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Demonstration of ALARP

Control Feasibility Benefit in Impact/ Control
(F) and it P Proportionality Adopted

Control Considered ) .
Cost/Sacrifice (CS)? SLELSR

collision with a third
party vessel.

Notify AHO and AMSA JRCC of any | F: Yes Communicating the Benefits outweigh Yes
extended delay in the timing of the CS: Minimal cost. Petroleum Activities | cost/sacrifice. C1l.4
Petroleum Activities Program. Standard practice. Program to other Control is also

marine users Standard

ensures they are Practice.

informed and aware,
thereby reducing the
likelihood of
interfering with other
marine users.

Mitigation: Oil spill response. Refer to Appendix D.

Professional Judgement — Eliminate

Eliminate use of vessels. F: No. The use of Not considered — Not considered — No
vessels is required to | control not feasible. | control not
conduct the feasible.
Petroleum Activities
Program.

CS: Not considered —
control not feasible.

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

No additional controls identified.

Risk Based Analysis

A quantitative spill risk assessment was performed (see detail above).

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the impacts
and risks of an unplanned loss of hydrocarbon as a result of vessel collision. As no reasonable additional/alternative
controls were identified that would further reduce the impacts and risks without grossly disproportionate sacrifice, the
impacts and risks are considered ALARP.
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Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that an accidental hydrocarbon release as a result of a vessel collision
represents a moderate current risk rating and may result in minor, short-term impact (1-2 years) on species, habitat (but
not affecting ecosystems function), physical or biological attributes and communities. BIAs within the Operational Area
include flatback turtle internesting, whale shark foraging, and wedge-tailed shearwater breeding BIA. Relevant recovery
plans and conservation advice have been considered during the impact assessment, and the Petroleum Activities
Program is not considered to be inconsistent with the overall recovery objectives and actions of these recovery plans
and conservation advice.

The adopted controls are considered consistent with industry legislation, codes and standards, good practice and
professional judgement and meet the requirements and expectations of Australian Marine Orders, AMSA and AHO
identified during impact assessment and stakeholder consultation. On the basis of the environmental impact assessment
outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2, this is considered an acceptable level of
risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
EPO 13 C131 PS 13.1 MC 13.1.1

No release of Marine Order 30 (prevention of Support vessels and MODU Marine Assurance
hydrocarbons to the collisions) 2016, including: compliant with Marine inspection records
marine environment « adherence to steering and Order 30 (which requires demonstrate compliance
due to a vessel sailing rules including vessels to be visible at all with standard maritime
collision during the maintaining lookouts (e.g. times) to prevent unplanned safety procedures
Petroleum activities visual, hearing, radar, etc.), interaction with marine (Marine Orders 21
Program. proceeding at safe speeds, | USErS: and 30).

assessing risk of collision
and taking action to avoid
collision (monitoring radar)

e adherence to navigation
light display requirements,
including visibility, light
position/shape appropriate
to activity

o adherence to navigation
noise signals as required.

Cc13.2 PS 13.2

Marine Order 21 (safety and Support vessels and MODU

emergency arrangements) 2016, | compliant with Marine

including: Order 21 to prevent

. adherence to minimum safe | Unplanned interaction with
manning levels marine users.

e maintenance of navigation
equipment in efficient
working order
(compass/radar)

e navigational systems and
equipment required are
those specified in
Regulation 19 of Chapter V
of Safety of Life at Sea

e AIS that provides other
users with information about
the vessel’s identity, type,
position, course, speed,
navigational status and
other safety-related data.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

C 133

Establishment of a 500 m safety
exclusion zone around
MODU/infrastructure removal
vessel and communicated to
marine users.

PS 13.3

No adverse interactions
between vessels and MODU.

MC 13.3.1

Records demonstrate
breaches by
unauthorised vessels
within the petroleum
safety zone are recorded.

MC 13.3.2

Consultation records
demonstrate that AHO
has been notified before
commencing the activity
to allow generation of
navigation warnings
(MSIN and NTM
(including AUSCOAST
warnings where
relevant)), which
communicate safety
exclusion zones to
marine users.

C134

When a support vessel is
designated for standby it will
undertake actions to prevent
unplanned interactions, such as:

e Maintain a 24 hour radio
watch on designated radio
channel(s).

e  Perform continuous
surveillance and warn the
MODU of any approaching
vessels reaching the 500 m
petroleum safety zone.
Surveillance shall be
conducted by a combination
of:

—  visual lookout
—  radar watch

—  other electronic
systems available
including AIS

—  monitoring any
additional/agreed radio
communications
channels

— all other means
available.

e While complying with
COLREGS, approach any
vessel attempting to transit
through the 500 m zone and
contact vessel by all
available means.

e« Monitor and advise the
MODU if:

PS 13.4

Define role of support
vessels in maintaining
petroleum safety zone,
preventing unplanned third
party vessel interactions,
monitoring the effectiveness
of navigation controls (e.g.
signals), and warning third
party vessels of navigation
hazards.

MC 13.4.1

Records of
non-conformance against
controls maintained.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

— MODU navigation
signals are defective

—  visibility becomes
restricted.

Advise if any buoys in the

area are not holding

position or are not working

as expected.

Cli

Notify AHO of activities and
movements no less than four
working weeks before prior to
the scheduled activity
commencement date of
permanent plugging and
infrastructure removal activities.

PS11

Notification to AHO of
activities and movements to
allow generation of
navigation warnings
(Maritime Safety Information
Noatifications (MSIN) and
Notice to Mariners (NTM)
(including AUSCOAST
warnings where relevant)).

MC1l.11

Consultation records
demonstrate that AHO
has been notified before
commencing of
permanent plugging and
infrastructure removal
activities to allow
generation of navigation
warnings (MSIN and
NTM (including
AUSCOAST warnings
where relevant)), which
communicate safety
exclusion zones to
marine users.

C13

Notify AMSA JRCC for the
permanent plugging and
infrastructure removal activities:

24-48 hrs before operations
commence

when operations start
When operations end

PS 1.3

Notification to AMSA JRCC
to prevent activities
interfering with other marine
users. AMSA’s JRCC will
require the MODU'’s details
(including name, callsign and
Maritime Mobile Service
Identity), satellite
communications details
(including INMARSAT-C and
satellite telephone), area of
operation, requested
clearance from other vessels
and need to be advised
when operations start and
end.

MC 1.3.1

Consultation records
demonstrate that AMSA
JRCC has been notified
within required
timeframes.

Cl4

Notify AHO and AMSA JRCC of
any extended delay in the timing
of the Petroleum Activities
Program.

PS 1.4

AHO and AMSA JRCC
notified of any extended
delay in the timing of the
Petroleum Activities
Program.

MC 141

Consultation records
demonstrate that AHO
and AMSA JRCC were
notified of extended
delays in the timing of the
Petroleum Activities
Program.

Detailed preparedness and response performance outcomes, standards and measurement criteria for the Petroleum
Activities Program are presented in Appendix D.
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6.7.5 Unplanned Hydrocarbon or Chemical Release: Hydrocarbon Release during
Bunkering/Refuelling and Chemical Transfer, Storage and Use

Context

Physical Environment — Section 4.4 . .

. . . . . . Stakeholder Consultation — Section
Project Vessels — Section 3.8 Biological Environment — Section 5
4.5

Risk Evaluation Summary

Environmental Value Potentially Impacted | Evaluation

(diesel/jet fuel) to
marine environment
from bunkering/
refuelling

g 2 | & 3
g 3 | & g
2| 5 = | & o E
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Description of Source of Risk

Bunkering of marine diesel between the support vessel(s) and the MODU may occur in the Operational Area.
Additionally, refuelling of helicopters using aviation jet fuel may occur onboard the MODU. Other fuel transfers that may
occur within the Operational Area include refuelling of cranes or other equipment as required. There is no planned
bunkering of support vessels.

Three credible scenarios for the loss of containment of marine diesel during bunkering operations were identified:

Partial or total failure of a bulk transfer hose or fittings during bunkering, due to operational stress or other integrity
issues, could spill marine diesel to the deck and/or into the marine environment. This would be in the order of less than
200 L, based on the likely volume of a bulk transfer hose (assuming a failure of the dry break coupling and complete
loss of hose volume).

Partial or total failure of a bulk transfer hose or fittings during bunkering, combined with a failure in procedure to shut off
fuel pumps, for a period of up to five minutes, could result in about 8 m® marine diesel loss to the deck and/or into the
marine environment.

Partial or total failure of a bulk transfer hose or fittings during helicopter refuelling could spill aviation jet fuel to the
helicopter deck and/or into the marine environment. All helicopter refuelling activities are closely supervised and leaks
on the helideck are considered to be easily detectable. In the event of a leak, transfer would cease immediately. The
credible volume of such a release during helicopter refuelling would be in the order of less than 100 L.

Likelihood
The likelihood of 2 ‘Unlikely’ corresponds to ‘Has occurred many times in the industry but not at Woodside'.

A search of the Woodside spill records indicates that, while there have been smaller releases (less than 30 L) associated
with bunkering, there have been no recorded partial or total failures of bulk transfer hose or fittings during bunkering,
combined with a failure in procedure to shut off fuel pumps for a period of up to five minutes, resulting in the worst-case
credible scenario of an 8 m3 loss of diesel.

ITOPF Limited (IOTPF) (2018) data reports that for tanker operations during 1970 to 2017, 7% of small (more than
seven tonnes) spills occurred during bunkering and 2% of medium (seven to 700 tonnes) spills. While this data is from
the oil tanker industry, it has been used as an indicator of the potential for spills associated with bunkering activities. A
risk assessment by AMSA of oil spills in Australian ports and waters (Det Norske Veritas, 2011) identifies transfer spills
as a risk.

Quantitative Spill Risk Assessment

Woodside has commissioned RPS to model several small marine diesel spills, including surface spill volumes of 8 m?
in the offshore waters of north-west WA. The results of these models have indicated that exposure to surface
hydrocarbons above the 10 g/m? threshold is limited to the immediate vicinity of the release site, with little potential to
extend beyond 1 km. Therefore, it is considered that exposure to threshold concentrations from an 8 m3 surface spill
from bunkering activities would be well within the EMBA for the vessel collision scenario detailed in Section 6.7.4. Given
this, the offshore location of the Operational Area, and the fact that the same hydrocarbon type is involved for both
scenarios, specific modelling for an 8 m® marine diesel release was not performed for this Petroleum Activities Program.

Given the physical and chemical similarities, and the relatively small credible spill volumes, marine diesel is considered
to be a suitable substitute for aviation jet fuel for the purposes of this environmental risk assessment. Aviation jet fuel
would behave similarly to diesel and have similar impacts and, considering small size of spill volumes likely to be
contained on the helideck, this has not been modelled.

Hydrocarbon Characteristics

Refer to Section 6.7.4 for a description of the characteristics of marine diesel, including detail on the predicted fate
and weathering of a spill to the marine environment.

Consequence Assessment

Potential Consequence Overview
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Previous modelling studies for 8 m® marine diesel releases, spilled at the surface as a result of bunkering activities,
indicated that the potential for exposure to surface hydrocarbons exceeding 10 g/m? was confined to within the
immediate vicinity (about 1 km) of the release sites. Therefore, it is considered that there is no potential for contact with
sensitive receptor locations above surface (10 g/m?), entrained (100 ppb) or dissolved (50 ppb) threshold concentrations
from an 8 m? spill of marine diesel within the Operational Area.

Summary of Potential Impacts to Environmental Value(s)

The potential biological and ecological impacts associated with much larger hydrocarbon spills are presented in
Section 6.7.2 and Section 6.7.4; further detail on impacts specific to a spill of marine diesel from a bunkering loss are
provided below.

The biological consequences of such a small volume spill on identified open water sensitive receptors relate to the
potential for slight, short-term impacts to megafauna, plankton and fish populations (surface and water column biota)
that are within the spill-affected area. No impacts to commercial fisheries are expected. Refer to Section 6.7.4 for the
detailed potential impacts of unplanned hydrocarbon release to the marine environment from vessel collision. However,
the extent of the EMBA associated with a marine diesel spill from loss during bunkering will be much reduced in terms
of spatial and temporal scales; hence, potential impacts from bunkering are considered slight.

Demonstration of ALARP

e All hoses that have a
potential
environmental risk
following damage or
failure shall be linked
to the MODU’s
preventative
maintenance system.

e  All bulk transfer hoses
shall be tested for
integrity before use
(tested in accordance
with Original
Equipment
Manufacturer
recommendations) and
re-certified annually as
a minimum.

Standard practice.

occurring. Although
no significant
reduction in
consequence could
result, the overall risk
is reduced.

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)?* | Reduction
Legislation, Codes and Standards
Marine Order 91 (Marine F: Yes. By ensuring a Controls based on Yes
pollution prevention — oil) e SOPEP/SMPEP is in legislative
2014, requires Ship Oil gts l;/hnamal C?.SL place for the vessel, requirements — must Cla1
Pollution Emergency Plan andard practice. the likelihood of a spill | be adopted.
(SOPEP)/Spill Monitoring entering the marine
Programme Execution Plan environment is
(SMPEP) (as appropriate reduced. Although no
to vessel class). significant reduction in
consequence could
result, the overall risk
is reduced.
Good Practice
Bunkering equipment F: Yes. Reduces the Benefits outweigh Yes
controls: CS: Minimal cost. likelihood of a spill cost/sacrifice. C142

24 Qualitative measure
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e There shall be dry-
break couplings and
flotation on fuel hoses.

e There shall be an
adequate number of
appropriately stocked,
located and
maintained spill kits.

Contractor procedures
include requirements to be
implemented during
bunkering/refuelling
operations, including:

e Acompleted PTW
and/or Job Safety
Assessment (JSA)
shall be implemented
for the hydrocarbon
bunkering/refuelling
operation.

e  Visual monitoring of
Gauges, hoses, fittings
and the sea surface
during the operation.

e Hose checks prior to
commencement.

e Bunkering/refuelling
will commence in
daylight hours. If the
transfer is to continue
into darkness, the JSA
risk assessment must
consider lighting and
the ability to determine
if a spill has occurred.

e Hydrocarbons shall not
be transferred in
marginal weather
conditions.

F: Yes.

CS: Minimal cost.
Standard practice.

Reduces the
likelihood of a spill
occurring. Although
no significant
reduction in
consequence could
result, the overall risk
is reduced.

Benefits outweigh
cost/sacrifice.

Yes

C 143

Mitigation: Oil spill
response.

Refer to Appendix D.

Professional Judgement —

Eliminate

No refuelling of helicopter
on MODU.

F: No. Given the
distance of the
Operational Area
from the airports
suitable for helicopter
operations, and the
endurance of
available helicopters,
eliminating helicopter
refuelling is not
feasible. Helicopter
flights cannot be
eliminated, and may
be required in

emergency situations.

Not considered,
control not feasible.

Not considered,
control not feasible.

No
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CS: Not assessed,
control cannot
feasibly be
implemented.

The MODU brought
into port to refuel.

Eliminates the risk in
the Operational Area.
However, moves risk
to another location.
Therefore, no overall
benefit.

F: No. Does not
eliminate the fuel
transfer risk.

Disproportionate. No
The cost/ sacrifice
outweighs the

. . nefit gained.
It is not operationally benefit gained

practical to transit
MODU back to port
for refuelling, based
on the frequency of
the refuelling
requirements and
distance from the
nearest port (Dampier
approximately

180 km southeast).

CS: Significant due to
schedule delay and
vessel transit costs
and day rates.

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

No additional controls identified.

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the risks
and consequences of a bunkering spill. As no reasonable additional/alternative controls were identified that would
further reduce the risks and consequences without grossly disproportionate sacrifice, the risks and consequences are
considered ALARP.

Demonstration of Acceptability

Acceptability Statement

Loss of hydrocarbons to marine environment during bunkering has been evaluated as having a low moderate risk
rating and may result in slight, short-term impacts (<1 year) on species, habitat (but not affecting ecosystems function)
or biological attributes. Relevant management plans and species recovery plans and conservation advice have been
considered during the impact assessment and, given the adopted controls, the Petroleum Activities Program is not
considered to be inconsistent with the overall objectives and actions of these plans.

The adopted controls are considered consistent with industry legislation, codes and standards, good practice and
professional judgement and meet the requirements of Australian Marine Orders. On the basis of the environmental
impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2, this is considered an
acceptable level of risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria

EPO 14 Ccil41 PS14.1 MC 14.1.1

Marine Assurance

No unplanned loss of
hydrocarbons to the
marine environment from
bunkering greater than a

Marine Order 91 (Marine
pollution prevention — oil)
2014, requires
SOPEP/SMPEP (as

Appropriate initial
responses prearranged
and exercised for response
to a hydrocarbon spill, as
appropriate to vessel class.

inspection records
demonstrate compliance
with Marine Order 91.
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consequence level of E?®
during the Petroleum
Activities Program.

Detailed oil spill
preparedness and
response performance
outcomes, standards and
MC for the Petroleum
Activities Program are

appropriate to vessel
class).

presented in Appendix D.

C14.2

Bunkering equipment
controls:

e All hoses that have a
potential
environmental risk
following damage or
failure shall be placed
on the MODU’s
preventative
maintenance system.

e All bulk transfer hoses
shall be tested for
integrity before use
(tested in accordance
with Original
Equipment
Manufacturer
recommendations and
re-certified annually as
a minimum).

e  There shall be dry-
break couplings and
flotation on fuel hoses.

e There shall be an
adequate number of
appropriately stocked,
located and
maintained spill kits.

PS 14.2.1

Equipment identified as
having integrity damage is
replaced prior to failure.

MC 14.2.1

Records confirm the
MODU bunkering
equipment is subject to
systematic integrity checks.

PS 14.2.2

Bunkering equipment
controls employed during
bunkering.

MC 14.2.2

Records confirm presence
of dry break of couplings
and flotation on fuel hoses.

PS 14.2.3

Spill kits available in the
event of a spill during
bunkering.

MC 14.2.3

Records confirm presence
of spill kits.

% Defined as ‘Slight, short-term local impact (less than one year), on species, habitat (but not affecting ecosystem function), physical or

biological attributes’.
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C14.3

Contractor procedures
include requirements to be
implemented during
bunkering/refuelling

PS 14.3

Comply with Contractor
procedures for managing
bunkering/helicopter
operations.

MC 14.3.1

Records demonstrate
bunkering/refuelling
performed in accordance
with contractor bunkering

operations, including: procedures.

e Implement a
completed PTW
and/or JSA for the
hydrocarbon
bunkering/refuelling
operation.

e Visually monitor
gauges, hoses, fittings
and the sea surface
during the operation.

e  Check hoses prior to
commencement.

e Commence bunkering/
refuelling in daylight
hours. If the transfer is
to continue into
darkness, the JSA risk
assessment must
consider lighting and
the ability to determine
if a spill has occurred.

e Do not transfer
hydrocarbons in
marginal weather
conditions.

Detailed oil spill preparedness and response performance outcomes, standards and MC for the Petroleum Activities
Program are presented in Appendix D.
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6.7.6 Unplanned Discharges: Drilling Fluids and Well Fluids

Context

Physical Environment — Section 4.4 Stakeholder Consultation —

Project Vessels — Section 3.8 . . . ] ;
Biological Environment — Section 4.5 | Section 5

Risk Evaluation Summary

Environmental Value Potentially Impacted Evaluation
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oil) to marine :
environment due to ci%
failure of slip joint o
e}

packers, bulk
transfer hosef/fitting,
emergency
disconnect system
or from routine
MODU operations

Description of Source of Risk

Drilling Fluids - Transfers

A support vessel will bulk transfer WBM and NWBM/base oil to the MODU, if and when required. Failure of a transfer
hose or fittings during a transfer or backload, as a result of an integrity or fatigue issue, could result in a spill of mud or
base oil to either the bunded deck or into the marine environment.

The most likely spill volume of mud is likely to be less than 0.2 m3, based on the volume of the transfer hose and the
immediate shutoff of the pumps by personnel involved in the bulk transfer process. However, the worst-case credible
spill scenario could result in up to 8 m3 of mud being discharged. This scenario represents a complete failure of the bulk
transfer hose combined with a failure to follow procedures, requiring transfer activities to be monitored, coupled with a
failure to immediately shut off pumps (e.g. mud pumped through a failed transfer hose for a period of about five minutes).

Drilling Fluids - Slip Joint Packer Failure

The slip joint packer enables compensation for the dynamic movement of the MODU (heave) in relation to the static
location of the BOP. A partial or total failure of the slip joint packer could result in a loss of mud to the marine
environment. The likely causes of this failure include a loss of pressure in the pneumatic (primary) system combined
with loss of pressure in the back-up (hydraulic) system.

Catastrophic sequential failure of both slip joint packers (pneumatic and hydraulic) would trigger the alarm and result in
a loss of the volume of fluid above the slip joint (conservatively 1.5 m3), plus the volume of fluid lost in the one minute
(maximum) taken to shut down the pumps. At a flow rate of 3.8 m3 per minute, this volume would equate to an additional
3.8 m3. In total, it is expected that this catastrophic failure would result in a loss of 5.3 m3.

Failure of either of the slip joint packers at a rate not large enough to trigger the alarms could result in an undetected
loss of 20 bbl (3 m3) maximum, assuming a loss rate of 10 bbl/hr and that MODU personnel would likely walk past the
moon pool at least every two hours.

Drilling Fluids - Activation of the Emergency Disconnect Sequence

The EDS is an emergency system that provides a rapid means of shutting in the well (i.e. BOP closed) and disconnecting
the MODU from the BOP. The EDS could be manually activated due to an identified threat to the safety of the MODU,
including loss of MODU station keeping resulting from loss of multiple moorings, potential collision by a third-party vessel
or a loss of well control.
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During operations, this could result in a subsurface release of a combination of WBM and/or NWBM and solids at the
seabed and a release of base fluid. The volume of material released depends on the water depth and, hence, the length
of the riser (i.e. the entire riser volume would be lost). The base oil of the NWBM would remain in an emulsion with the
other components of the mud system.

NWBM Drilling Fluid System

The selection of a NWBM drilling fluid system will be based on Woodside processes (as outlined in Section 3.15);
however, for the purposes of this risk assessment, an example base oil (Saraline 185V) has been used. Saraline 185V
is a mixture of volatile to low volatility hydrocarbons. Predicted weathering of base oil, based on typical conditions in the
region, indicates that about 50% by mass is predicted to evaporate over the first day or two (refer to Table 6-15). At this
time, most of the remainder could be entrained into the water column. In calm conditions, entrained hydrocarbons are
likely to resurface with up to 100% able to evaporate over time.

Table 6-15: Characteristics of the non-water based mud base oil

Oil type Initial Viscosity Volatiles Semi Low Residual Aromatic
density (cP @ (%) <180 volatiles volatility (%) >380 (%) of
(kg/m?3) 20 °C) (%) 180- (%) 265- whole oil
265 380 <380 °C BP
Base oil Non-Persistent Persistent
(Saraline 0.7760 20@ 8.5 41.1 50.4 0 0
185V) 40 °C

Consequence Assessment

NWBM is made up of a number of components detailed in Section 3.15.2, including base oil, which generally has a
high-volatile to semi-volatile fraction. If released to the marine environment at surface, the base oil generally
evaporates within the first 48 hours, with the remaining fraction weathering at a slower rate. The worst-case scenario
for NWBM being discharged at the surface results from an unplanned discharge of about 8 m3 during bunkering
and/or transfer activities. While discharge may also occur at the surface during a slip joint packer failure, the volume
from this event is likely to result in a smaller discharge. As a result of volatility of NWBM, combined with the
approximate credible volume of 8 m3, and based on Woodside’s experience of modelling base oil, it is considered
there would be an extremely small footprint area associated with any release. Any surface oil would be confined to
open waters, with a minor surface slick that would not reach any sensitive receptors. Therefore, impacts on water
quality would be minor and temporary in nature.

The material safety datasheet for Saraline 185V indicates it is readily biodegradable, non-toxic in the water column
and has low sediment toxicity (Shell, 2014). Marine fauna may be affected if they come in direct contact with a release
(i.e. by traversing near the surface of the immediate spill area), but due to the small footprint of such a spill, it is
anticipated that any impacts would be slight and temporary in nature.

NWBM may also be discharged to the seabed surrounding the well site during an EDS event. The footprint associated
with releasing NWBM from the activation of the EDS would be small, and limited to deeper water seabed surrounding
the well site (the release point). The environmental consequence of such a release would include a highly localised
area at the discharge location. It is expected the weight of NWBM would result in most of the release settling to the
seabed and/or remaining at depth within the water column. Impacts to the underlying infauna may occur but are
considered unlikely and, if lethal impacts are observed, they would be limited in extent and recolonisation would occur
over time. Elevated hydrocarbon and metal concentrations in the localised area of deposition would also occur, with
reduction over time. It is likely that any impacts to water and sediment quality and low-sensitivity deeper water
benthos would be slight, short-term, and a full recovery expected.

WBM is made up of the components detailed in Section 3.15.2, including a variety of chemicals with low toxicity,
incorporated into the selected drilling fluid system to meet specific technical requirements. If released to the marine
environment at the surface, there would be an extremely small impact footprint area. Any release would be confined to
the open waters of the Operational Areas that would not reach any sensitive receptors. Components of the WBM
would settle in the water column and be subject to dilution. Given the low toxicity of WBM, any impacts on water
quality from unplanned discharges would be slight and short-term.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that accidental discharge of NWBM/base oil or WBM will not result in a
potential impact to protected species and water quality greater than E — Slight, with no significant impact on
environmental receptors predicted. It is considered that the release of NWBM solids from an unplanned discharge will
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Consequence Assessment

not result in a potential impact greater than slight, short-term contamination above background levels, water quality
standards, or known effect concentrations.

Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)?® | Reduction
Legislation, Codes and Standards
Where there is potential for | F: Yes. Reduces the likelihood | Benefits outweigh Yes
loss of primary o of contaminated deck | cost/sacrifice.
containment of oil and CS: Minimal cost. drainage water being C6.3
chemicals on the MODU, Standard practice. discharged to the
deck drainage must be marine environment.
collected via a closed No change in
drainage system e.g. drill consequence would
floor. occur.
Marine riser’s telescopic F: Yes. Reduces the likelihood | Benefits outweigh Yes
joint to be: CS: Minimal cost. of equipment failure cost/sacrifice. C15.1
* comprised of a Standard practice. llfr?p()jllz?r?ntgdiglease of
minimum of two drilling fluids. Although
packers (one hydraullc the consequence of
and one pneumatic) an unplanned release
o pressure tested in would be reduced, the
accordance with reduction in likelihood
manufacturer’s reduces the overall
recommendations. risk providing an
overall environmental
benefit.
Good Practice
Fluids and additives F: Yes. Reduces the Benefits outweigh Yes
intended or likely to be CS: Minimal cost. consequence of cost/sacrifice. c71
discharged to the marine Standard practice. impacts resulting from
environment will have an discharges to the
environmental assessment marine environment
completed before use. by ensuring chemicals
have been assessed
for environmental
acceptability. Planned
discharges are
required for safely
executing activities;
therefore, no reduction
in likelihood can
occur.
Chemical reviews will be F: Yes. Reviews will ensure Benefits outweigh Yes
performed on all previously | cs: Minimal cost. chemicals selected for | cost/sacrifice. C72

approved chemicals to
confirm potential chemical
impacts are reduced to
ALARP.

Standard practice.

drilling and
completions fluids
remain ALARP.

26 Qualitative measure
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Demonstration of ALARP

Control Considered

Control Feasibility
(F) and
Cost/Sacrifice (CS)?®

Benefit in
Impact/Risk
Reduction

Proportionality

Control
Adopted

Contractor procedure for
managing drilling fluids
transfers onto, around and
off the MODU, which
requires:

e« emergency shutdown
systems for stopping
losses of containment
(e.g. burst hoses)

o break-away dry-break
couplings for NWBM
hoses

o transfer hoses to have
flotation devised to
allow detection of a
leak

¢ the valve line-up to be
checked prior to
commencing mud
transfers

e constant monitoring of
the transfer process

o direct radio
communications

¢ completed PTW and
JSA showing contractor
procedures are
implemented

« recording and
verification of volumes
moved to identify any
losses

e« mud pit dump valves
will be locked closed
when not in use for
mud transfers and
operated under a PTW.

F: Yes.

CS: Minimal cost.
Standard practice for
Woodside to review
contractor systems
prior to performing
activity.

Reduces the likelihood
of an unplanned
release occurring.
Although no change in
consequence would
occur, the reduction in
likelihood decreases
the overall risk,
providing
environmental benefit.

Benefits outweigh
cost/sacrifice.

Yes
C152

Check the functionality of:

« additional SCE (augers
and cuttings dryers)

¢ mud tanks
e mud tank room
« transfer hoses

o NWBM base fluid
transfer lines

« NWBM base fluid
transfer station

¢ base fluid storage.

F: Yes.

CS: Minimal cost.
Standard practice

Reduces the likelihood
of an event occurring
and reduces the
potential
consequences (by
limiting volume
released).

Benefits outweigh
cost/sacrifice.

Yes
C153

Professional Judgement — Eliminate

No additional controls identified.

Professional Judgement — Substitute
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Demonstration of ALARP

Control Considered

Control Feasibility
(F) and
Cost/Sacrifice (CS)?®

Benefit in
Impact/Risk

Reduction

Proportionality

Control
Adopted

Only use WBM.

F: Not feasible.
Removal of NWBM
from the B-annuli is
required to achieve
permanent
abandonment of the
Balnaves wells.

CS: Not considered —

control not feasible.

Not considered,
control not feasible.

Not considered,

control not feasible.

No

Professional Judgement —

Engineered Solution

Use a MODU that may
have a larger tank storage
capacity for WBM. As
such, there would be fewer
bulk transfer movements.

F: Not feasible. The
use of a MODU with
greater storage
capacity cannot be
confirmed.

CS: Significant cost
and schedule delay
would occur if the
MODU was limited to
greater storage

capacity.

Not considered,
control not feasible.

Not considered,

control not feasible.

No

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the risks
and consequences of the accidental discharge of drilling fluids, described above. As no reasonable
additional/alternative controls were identified that would further reduce the risks and consequences without grossly
disproportionate sacrifice, the risks and consequences are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that an unplanned discharge of drilling fluids represents a low current risk rating
and may result in slight, short-term impacts (>1 year) on species, habitat (but not affecting ecosystems function) or
biological attributes. BIAs within the Operational Area include flatback turtle internesting, whale shark foraging, and

wedge-tailed shearwater breeding BIA. However, these species are not expected to be impacted.

The adopted controls are considered consistent with industry legislation, codes and standards, good practice and
professional judgement. On the basis of the environmental impact assessment outcomes and Woodside’s criteria for
acceptability outlined in Section 2.7.2, this is considered an acceptable level of risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
EPO 15 Cc6.3 PS 6.3 MC 6.3.1
No unplanned loss of See Section 6.6.4 See Section 6.6.4 See Section 6.6.4
WBM, NWBM or base oil
greater than a c71 PS7.1 MC 7.1.1
27

consequence level E See Section 6.6.5 See Section 6.6.5 See Section 6.6.5
during the Petroleum
Activities Program. c7.2 PS 7.2 MC 7.2.1

See Section 6.6.5 See Section 6.6.5 See Section 6.6.5

27 Defined as ‘Slight, short term local impact (less than one year), on species, habitat (but not affecting ecosystem function), physical or

biological attributes’.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
C151 C151 Cc15.1.1
Marine riser’s telescopic MODU'’s joint packer Records demonstrate that
joint to be: designed and maintained MODU's joint packer is

e comprised of a
minimum of two
packers (one hydraulic
and one pneumatic)

e pressure tested in
accordance with
manufacturer’'s
recommendations.

to reduce hydrocarbons
discharged to the
environment.

compliant.

C15.2

Contractor procedure for
managing drilling fluids
transfers onto, around and
off the MODU, which
requires:

e emergency shutdown
systems for stopping
losses of containment
(e.g. burst hoses)

o break-away dry-break
couplings for NWBM
hoses

o transfer hoses to have
flotation devised to
allow detection of a
leak

o the valve line-up to be
checked before
commencing mud
transfers

e constant monitoring of
the transfer process

« direct radio
communications

e completed PTW and
JSA showing contractor
procedures are
implemented

e recording and
verification of volumes
moved to identify any
losses

e mud pit dump valves to
be locked closed when
not in use for mud
transfers and operated
under a PTW.

PS 15.2

Compliance with contractor
procedures to limit
accidental loss to the
marine environment.

MC 15.2.1

Records demonstrate
drilling fluid transfers are
performed in accordance
with the applicable
contractor procedures.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

C153
Check the functionality of:

e SCE (augers and
cuttings dryer)

e mud tanks
¢ mud tank room
o transfer hoses

« NWBM base fluid
transfer lines

¢ NWBM base fluid
transfer station

e base fluid storage

PS 15.3

Functionality checks on
mud handling equipment
prevents unacceptable use
or discharge of
NWBM/base oil.

MC 15.3.1

Records demonstrate the
presence and functionality
of the specified equipment.
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6.7.7 Unplanned Discharges: Deck and Subsea Spills

Context
Project Fluids — Section 3.15 Physical Environment — Section 4.4 Stakeholder Consultation — Section
Project Vessels — Section 3.8 Biological Environment — Section 45 | 5

Risk Evaluation Summary

Environmental Value Potentially Impacted Evaluation

Source of Risk

Soil and Groundwater
Marine Sediment
\Water Quality

IAir Quality (incl Odour)
Ecosystems/ Habitat
Species
Socioeconomic
Decision Type
Consequence/lmpact
Likelihood

Risk Rating
IAcceptability
Outcome

O |IALARP Tools

wn

EPO
16

x
X
>
M
N
—
-

Accidental
discharge of
hydrocarbons/
chemicals from
MODU and project
vessels deck
activities and
equipment (e.g.
cranes) and from
subsea ROV
hydraulic leaks
within the
Operational Area

T O
<~ T

Broadly acceptable

Description of Source of Risk

Unplanned hydrocarbon and chemical spills

Deck spills can result from spills from stored hydrocarbons/chemicals or equipment. Project vessels typically store
hydrocarbon/chemicals in various volumes (20 L, 205 L; up to approximately 4000—6000 L). Storage areas are
typically set up with effective primary and secondary bunding to contain any deck spills. Releases from equipment are
predominantly from the failure of hydraulic hoses, which can either be located within bunded areas or outside of
bunded or deck areas (e.g. over water on cranes). Helicopter refuelling may also take place within the Operational
Area, on the helipad of the MODU and project vessels.

Minor leaks during wire line activities (i.e. P&A activities) with a live well are described to include leaks such as:

e leaks from the lubricator, stuffing box and hose or fitting failure, which are expected to be less than 10 L (0.01 m?)
e loss of containment — fluids — surface holding tanks

e back loading of raw slop fluids in an Intermediate Bulk Containers

o stuffing box leak / under pressure

e draining of lubricator contents

e excess grease / lubricant leaking from the grease injection head

e wind-blown lubricant dripping from cable / on deck

e |ubricant used to lubricate hole.

Woodside’s operational experience demonstrates that spills are most likely to originate from hydraulic hoses and have
been less than 100 L, with an average volume <10 L.

Subsea spills can result from a loss of containment of fluids from subsea equipment including the BOP or ROVs. A
review of these spills to the marine environment in the past 12 months showed subsea spills did not exceed
approximately 26 L in Woodside’s Drilling function.

The ROV hydraulic fluid is supplied through hoses containing approximately 20 L of fluid. Hydraulic lines to the ROV
arms and other tooling may become caught resulting in minor leaks to the marine environment. Small volume
hydraulic leaks may occur from equipment operating via hydraulic controls subsea (subsea control fluid). These
include the diamond wire cutter, bolt tensioning equipment, ROV tooling etc.
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All chemicals that may be released or discharged to the marine environment during the Petroleum Activities Program
are assessed as per Woodside Chemical Selection and Assessment. This procedure is used to demonstrate that the
potential impacts of the chemicals that may be released are acceptable and ALARP.

The relatively small planned discharges associated with the Petroleum Activities Program are not expected to have
impacts beyond the Operational Area.

Consequence Assessment

Accidental spills of hydrocarbons or chemicals from the MODU and project vessels will decrease the water quality in
the immediate area of the spill; however, the impacts are expected to be temporary and very localised due to

dispersion and dilution in the open ocean environment.

The potential biological and ecological impacts associated with hydrocarbon spills are presented in Sections 6.7.2 to
6.7.4 and impacts from minor chemical spills are described in Section 6.7.5. A minor loss of hydrocarbons from deck
and subsea spills will be much reduced in terms of spatial and temporal scales from impacts described in Section
6.7.2 t0 6.7.4. Given the small area of the potential spill and the dilution and weathering of any spill, the likelihood of
ecological impacts to marine fauna (including protected species), other communities and habitats will be limited to no
lasting effect and restricted to individual animals, and temporary, localised contamination of water.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that minor hydrocarbon/chemical spills to the marine environment will not
result in a potential impact to water quality greater than localised contamination above background levels with no
lasting effect, quality standards or known effect concentrations and will not result in a potential impact greater than

localised disruption to a small proportion of biological populations with no impact on protected species.

Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)*® | Reduction
Legislation, Codes and Standards
Marine Order 91 (marine F: Yes. Legislative Controls based on Yes
pollution prevention — oil) CS: Minimal cost. requirements to be legislative C14.1
2014, requires Ship Oil Standard practice. followed reduce the requirements — must
Pollution Emergency Plan likelihood of an be adopted.
(SOPEP)/Spill Monitoring unplanned release.
Programme Execution Plan The consequence is
(SMPEP) (as appropriate unchanged.
to vessel class).
Liquid chemical and fuel F: Yes. Reduces the Controls based on Yes
storage areas are bunded | cs: Minimal cost. likelihood of legislative C16.1
or secondarily contained Standard practice. contaminated deck requirements — must
when they are not being drainage water being be adopted.
handled/moved discharged to the
temporarily. marine environment.
Good Practice
Where there is potential for | F: Yes. Reduces the Benefits outweigh Yes
loss of primary containment | =s: Minimal cost. likelihood of cost/sacrifice. C6.3
of oil and chemicals on the | standard practice. contaminated deck
MODU, deck drainage will drainage water being
be collected via a closed discharged to the
drainage system. E.g. drill marine environment.
floor.
Spill kits positioned in high | F: Yes. Reduces the Benefits outweigh Yes
risk locations around the CS: Minimal cost. likelihood of a deck cost/sacrifice. C16.2

MODU and Project vessels
(near potential spill points
such as transfer stations).

Standard practice.

spill from entering the
marine environment.
The consequence is
unchanged.

28 Qualitative measure
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Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)*® | Reduction
Project vessels have self- F: Yes. Reduces the Benefits outweigh Yes
containing hydraulic oil drip | cs: Minimal cost. likelihood of a deck cost/sacrifice. C16.3
tray management system. | siandard practice. spill from entering the
marine environment.
The consequence is
unchanged.
Fluids and additives F: Yes. CS: Minimal Environmental Benefits outweigh Yes
intended or likely to be cost. Standard assessment of cost/sacrifice. cC71
discharged to the marine practice chemicals will reduce
environment will have an the consequence of
environmental assessment impacts resulting from
completed before use. discharges to the
marine environment
by ensuring chemicals
have been assessed
for environmental
acceptability. Planned
discharges are
required for the safe
execution of activities
and therefore no
reduction in likelihood
can occur.
Professional Judgement — Eliminate
No additional controls identified.
Professional Judgement — Substitute
No additional controls identified.
Professional Judgement — Engineered Solution
Below-deck storage of all F: Not feasible. Not considered — Not considered — No
hydrocarbons and During operations control not feasible. control not feasible.
chemicals. there is a need to
keep small volumes
near activities and
within equipment
requiring use of
hydrocarbons and
chemicals and can
result in increased
risk of leaks from
transfers via hose or
smaller containers.
CS: Not considered —
control not feasible.
A reduction in the volumes | F: Yes. Increases the | No reduction in Disproportionate. The | No

of chemicals and
hydrocarbons stored
onboard the vessel.

risks associated with
transportation and
lifting operations.
CS: Project delays if
required chemicals
not on board.

Increases the risks
associated with
transportation and
lifting operations.

likelihood or
consequence since
chemicals will still be
required to enable
activities to occur.

cost/sacrifice
outweighs the benefit
gained.
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Demonstration of ALARP

Control Considered

Control Feasibility Benefit in Control
(F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)*® | Reduction

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the
impacts and risks of the potential unplanned accidental deck and subsea spills described above. As no reasonable
additional/alternative controls were identified that would further reduce the impacts and risks without grossly
disproportionate sacrifice, the impacts and risks are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

expected to be impacted.

acceptable level of risk.

The risk assessment has determined that an unplanned minor discharge of hydrocarbons as a result of minor deck
and subsea spills represents a low risk that is unlikely to result in potential impact greater than localised and
temporary disruption but not impacting on ecosystem function. BIAs within the Operational Area include flatback turtle
internesting, whale shark foraging, and wedge-tailed shearwater breeding BIA. However, these species are not

The adopted controls are consistent with industry legislation, codes and standards, good practice and professional
judgement and meet the expectations of Australian Marine Orders. On the basis of the environmental impact
assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2, this is considered an

Environmental Performance Outcomes, Standards and Measurement Criteria

deck activities greater than
a consequence level of F2°
during the Petroleum
Activities Program.

Liquid chemical and fuel
storage areas are bunded
or secondarily contained
when they are not being
handled/ moved

Failure of primary
containment in storage
areas does not result in
loss to the marine
environment.

Outcomes Controls Standards Measurement Criteria
EPO 16 Cc14.1 PS 14.1 MC 13.1.1

No unplanned spills to the | See Section 6.7.5 See Section 6.7.5 See Section 6.7.5
marine environment from C16.1 PS 16.1 MC 16.1.1

Records confirms all liquid
chemicals and fuel are
stored in bunded/
secondarily contained
areas when not being

temporarily. handled/moved
temporarily.

C6.3 PS 6.3 MC 6.3.1

See Section 6.6.4 See Section 6.6.4 See Section 6.6.4

C16.2 PS 16.2 MC 16.2.1

Spill kits positioned in high
risk locations around the
rig (near potential spill
points such as transfer
stations).

Spill kits to be available for
use to clean up deck spills.

Records confirms spill kits
are present, maintained
and suitably stocked.

C16.3

Project vessels have self-
containing hydraulic oil drip
tray management system.

PS 16.3

Contain any on-deck spills
of hydraulic oil.

MC 16.3.1

Records demonstrate
Project vessels are
equipped with a
self-containing hydraulic olil
drip tray management
system.

c71
See Section 6.6.5

PS7.1
See Section 6.6.5

MC 7.1.1
See Section 6.6.5

2 Defined as ‘No lasting effect (<1 month). Localised impact not significant to environmental receptor’.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria

Detailed preparedness and response performance outcomes, standards and measurement criteria for the Petroleum
Activities Program are present in Appendix D.
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6.7.8 Unplanned Discharges: Release of Solid Hazardous and Non-hazardous
Wastes

Context

Physical Environment — Section 4.4 | Stakeholder Consultation — Section

Project Vessels— Section 3.8 ) i ) )
Biological Environment — Section 4.5 | 5

Risk Evaluation Summary

Environmental Value Potentially Impacted Evaluation

Source of Risk

Soil and Groundwater
Marine Sediment

IAir Quality (incl Odour)
Socioeconomic
IAcceptability

Outcome

X Water Quality

X [Ecosystems/ Habitat
X [Species

> |Decision Type

T |Consequence/lmpact
N [Likelihood

™ |Risk Rating

9]

9 IALARP Tools

—

EPO
17

Accidental loss of
hazardous or non-
hazardous wastes
to the marine
environment
(excludes sewage,
grey water,
putrescible waste
and bilge water)

T
«~ T

Broadly Acceptable

Description of Source of Risk

The MODU and project vessels will generate a variety of solid wastes, including packaging and domestic wastes such
as aluminium cans, bottles, paper and cardboard. Hence, there is the potential for solid wastes to be lost overboard to
the marine environment. Equipment that has been recorded as being lost on previous campaigns has primarily been
windblown or dropped overboard and has included things such as personal protective equipment and small tools or
materials. These events have occurred during backloading activities, periods of adverse weather and incorrect waste
storage.

Consequence Assessment

Potential Impacts to Water Quality, Other Habitats and Communities, and Protected Species

The potential impacts of solid wastes accidentally discharged to the marine environment include direct pollution and
contamination of the environment and secondary impacts relating to potential contact of marine fauna with wastes,
resulting in entanglement or ingestion and leading to injury and death of individual animals. The temporary or permanent
loss of waste materials into the marine environment is not likely to have a significant environmental impact, based on
the location of the Operational Area, the types, size and frequency of wastes that could occur, and species present.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that the accidental discharge of solid waste described will result in
localised impacts not significant to environmental receptors (i.e. Environment Impact — F).

Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)%° | Reduction

Legislation, Codes and Standards

30 Qualitative measure
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Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)%° | Reduction
Marine Order 95 — Pollution | F: Yes. Legislative Controls based on Yes
prevention — garbage (as e requirements to be legislative
appropriate to vessel CS:tS l(\j/llnljmal C?_St' followed reduce the requirements — must ceél
class), which requires andard practice. likelihood of an be adopted.
putrescible waste and food unplanned release.
scraps are passed through The consequence is
a macerator so that it is unchanged.
capable of passing through
a screen with no opening
wider than 25 mm.
Good Practice
Drilling and Completions F: Yes. Reduces the Benefit outweighs Yes
waste arrangements, which g likelihood of an cost/sacrifice.
require: gts l(\j/lln(ljmal Cf[).St' unplanned release. cil7i
. andard practice. The consequence is
e dedicated space for' unchanged.
waste segregation bins
and skips to be
provided on the MODU
e records of all waste to
be disposed, treated or
recycled
e waste streams to be
handled and managed
according to their
hazard and
recyclability class
e all non-putrescible
waste (excludes all
food, greywater or
sewage waste) to be
transported from the
MODU and disposed
onshore.
Project vessel waste F: Yes. Reduces the Benefit outweighs Yes
arrangements, which e likelihood of an cost/sacrifice.
require: gts I(\j/lln:jmal C?_St‘ unplanned release. Cl7.2
. andard practice. The consequence is
o dedlcateql waste unchanged.
segregation bins
e records of all waste to
be disposed, treated or
recycled
e waste streams to be
handled and managed
according to their
hazard and
recyclability class.
If safe and practicable to F: Yes. Potentially reduces Benefit outweighs Yes
do so, vessel, ROV, or L consequence by cost/sacrifice.
crane will be used to gts l(\j/lln:jmal C(;’_SI' recovering cir3
attempt recovery of andard practice. object/waste

material3! environmentally
hazardous or non-

container from the
environment.

31 For this control /performance standard, ‘material’ is defined as unplanned releases of environmentally hazardous or non-hazardous
solid object/waste events with an environmental consequence of >F
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Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)%° | Reduction

hazardous solid
object/waste lost
overboard.

Professional Judgement — Eliminate

No additional controls identified.

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

No additional controls identified.

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the risks
and consequences of accidental discharges of waste. As no reasonable additional/alternative controls were identified
that would further reduce the risks and consequences without grossly disproportionate sacrifice, the risks and
consequences are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that unplanned discharges from a release of solid hazardous and non-
hazardous wastes represent a low current risk rating and may result in localised impacts with no lasting effect (<1 month)
to water quality, habitats (but not ecosystems) and species. BIAs within the Operational Area include flatback turtle
internesting, whale shark foraging, and wedge-tailed shearwater breeding BIA. Relevant recovery plans and
conservation advice have been considered during the impact assessment, and the Petroleum Activities Program is not
considered to be inconsistent with the overall recovery objectives and actions of these recovery plans and conservation

advice.

acceptable level of risk.

The adopted controls are considered consistent with industry legislation, codes and standards, good practice and
professional judgement and meet the expectations of Australian Marine Orders. On the basis of the environmental
impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2, this is considered an

Environmental Performance Outcomes, Standards and Measurement Criteria

non-hazardous waste to
the marine environment
greater than a
consequence level of F32
during the Petroleum
Activities Program.

Drilling and Completions
waste arrangements will be
applied, which require:

e dedicated space for
waste segregation
bins and skips to be
provided on the
MODU

e records of all waste to
be disposed, treated
or recycled

Hazardous and
non-hazardous waste will
be managed in accordance
with the Drilling and
Completions waste
arrangements.

Outcomes Controls Standards Measurement Criteria
EPO 16 c6.1 PS 6.1 MC 6.1.1
No unplanned release of See Section 6.6.4 See Section 6.6.4 See Section 6.6.4
solid hazardous or

cl1l71 PS 17.1 MC 17.1.1

Records demonstrate
compliance against Drilling
and Completions waste
arrangements.

32 Defined as ‘No lasting effect (less than one month). Localised impact not significant to areas or items of cultural significance)’.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

e waste streams to be
handled and managed
according to their
hazard and
recyclability class

e all non-putrescible
waste (excludes all
food, greywater or
sewage waste) to be
transported from the
MODU and disposed
onshore.

C17.2

Project vessel waste
arrangements will be
applied, which require:

e dedicated waste
segregation bins

e records of all waste to
be disposed, treated
or recycled

e waste streams to be
handled and managed
according to their
hazard and
recyclability class.

PS 17.2

Hazardous and
non-hazardous waste
managed in accordance
with the project vessels'
waste arrangements

MC 17.2.1

Records demonstrate
compliance against project
vessels' waste
arrangements.

C17.3

If safe and practicable to
do so, vessel, ROV, or
crane will be used to
attempt recovery of solid
object/waste lost
overboard.

PS 17.3

Material solid waste or
object/waste dropped to
the marine environment will
be recovered where safe
and practicable to do so,
considering:

e risk to personnel to
retrieve object

e whether the location of
the object is in
recoverable water
depths

e object’s proximity to
subsea infrastructure

e ability to recover the
object (i.e. nature of
object, lifting
equipment, ROV
availability and
suitable weather).

MC 17.3.1

Records detail the
recovery attempt
consideration and status of
any object/waste lost to the
marine environment.
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6.7.9 Physical Presence (Unplanned): Vessel Collision with Marine Fauna

Context

Stakeholder Consultation — Section

Project Vessels— Section 3.8 Biological Environment — Section 4.5 5

Risk Evaluation Summary

Environmental Value Potentially Impacted | Evaluation
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Description of Source of Risk

The project vessels operating in and around the Operational Area may present a potential hazard to cetaceans (e.g.
humpback whales, fin whales) and other protected marine fauna, such as marine turtles and whale sharks. Vessel
movements can result in collisions between the vessel (hull and propellers) and marine fauna, potentially resulting in
superficial injury, serious injury that may affect life functions (e.g. movement and reproduction) and mortality. The
factors that contribute to the frequency and severity of impacts due to collisions vary greatly due to vessel type, vessel
operation (specific activity, speed), physical environment (e.g. water depth), the type of animal potentially present and
their behaviours. Project vessels would typically be stationary or moving at low speeds when supporting the Petroleum
Activities Program; support vessels typically transit to and from the Operational Area between two and four trips per
week (e.g. to port).

Consequence Assessment

Vessel collisions with marine fauna have potential to occur within the Operational Area. Vessel disturbance is a key
threat to a number of migratory and threatened species identified as occurring within the Operational Area including
cetaceans, marine turtles and whale sharks. Relevant conservation actions outlined in recovery plans and threat
abatement plans are outlined in Appendix H: Section 3.2. Three species have BIAs that intercept the Operational Area:

e flatback turtle internesting buffer BIA
o flatback internesting habitat critical to the survival of marine turtle species
e whale shark foraging BIA
e and wedge-tailed shearwater breeding BIA.
Refer to Section 4.5.2 for more information about these species and details of seasonal timings.

The likelihood of vessel/fauna collision being lethal is influenced by vessel speed—the greater the speed at impact, the
greater the risk of mortality (Jensen and Silber, 2004; Laist et al., 2001). Vanderlaan and Taggart (2007) found that the
chance of lethal injury to a large whale as a result of a vessel strike increases from about 20% at 8.6 knots to 80% at
15 knots. Project vessels within the Operational Area are likely to be travelling <8 knots (and will often be stationary),
therefore, the chance of a vessel collision with protected species resulting in a lethal outcome is considered unlikely, as
fauna can move away from project vessels.

Cetaceans

No known key cetacean aggregation areas (resting, breeding or feeding) are located within or immediately adjacent to
the Operational Area and there is no overlap with BIAs for cetacean species. However, individuals may transit through
the Operational Area and increased numbers may occur during whale migration periods (Section 4.5.2.3).

According to the data of Vanderlaan and Taggart (2007), it is estimated that the risk of lethal injury to a large whale as
a result of a vessel strike is less than 10% at a speed of 4 knots. Vessel-whale collisions at this speed are uncommon
and, based on reported data contained in the NOAA database (Jensen and Silber, 2004) there are only two known
instances of collisions when the vessel was travelling at less than 6 knots; both of these were from whale-watching
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vessels that were deliberately positioned amongst whales. Given the duration of activities within the Operational Area
and the slow speeds at which project vessels operate, collisions with cetaceans such as pygmy blue and humpback
whales are considered very unlikely.

Whale sharks

Whale sharks are at risk from vessel strikes when feeding at the surface or in shallow waters (where there is limited
option to dive). Whale sharks may traverse offshore North West Shelf waters including the Operational Area during their
migrations to and from Ningaloo Reef. However, it is expected that whale shark presence within the Operational Area
would not comprise high numbers and their presence would be transitory and of a short duration.

Marine turtles

Turtles are also at risk from vessel strikes, particularly in shallow coastal foraging habitats and internesting areas where
there are high numbers of recreational and commercial vessels (Commonwealth of Australia, 2017). Considering the
distance of the Operational Area from the nearest nesting beaches (Montebello Islands are approximately 50 km away),
it is expected that the presence of marine turtles, including flatback turtles, would be very unlikely and only comprise
individuals transiting the open, offshore waters for short periods of time.

It is unlikely that vessel movement associated with the Petroleum Activities Program will have a significant impact on
marine fauna populations, given the low presence of transiting individuals and the low operating speed of the support
vessels (generally less than eight knots or stationary, unless operating in an emergency).

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, it is considered that a collision, were it to occur, will not result in a potential impact greater
than slight, short-term impact on species (i.e. Environment Impact — E).

Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)%® | Reduction
Legislation, Codes and Standards
EPBC Regulations 2000 — F: Yes. Implementation of Controls based on Yes
Part 8 Division 8.1 e these controls will legislative
Interacting with cetaceans, gts '(\j/"némal C?.St' reduce the likelihood requirements — must cisl
including the following andard practice. of a collision between | be adopted.

measures3*:

Project vessels will not
travel greater than six
knots within 300 m of a
cetacean or turtle
(caution zone) and not
approach closer than
100 m from a whale.

Project vessels will not
approach closer than
50 m for a dolphin or
turtle and/or 100 m for
a whale (with the
exception of animals
bow riding).

If the cetacean or turtle
shows signs of being
disturbed, project
vessels will
immediately withdraw
from the caution zone

a cetacean, whale
shark or turtle
occurring. The
consequence of a
collision is
unchanged.

33 Quallitative measure

34For safety reasons, the distance requirements below are not applied for a vessel holding station or with limited manoeuvrability, e.g.
anchor handling, loading, back-loading, bunkering, close standby cover for overside working and emergency situations.
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Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)%® | Reduction
at a constant speed of
less than six knots.
e  Project vessels will not
travel greater than
eight knots within
250 m of a whale
shark and not allow
the vessel to approach
closer than 30 m of a
whale shark.
Good Practice
Variation of the timing of F: No. Timing of Not considered, Not considered, No
the Petroleum Activities activities is linked to control not feasible. control not feasible.
Program to avoid migration | MODU schedule.
and foraging periods. Timing of all activities
is currently not
determined and, due
to MODU availability
and operational
requirements,
performing activities
during migration
seasons may not be
able to be avoided.
CS: Not considered,
control not feasible.
Professional Judgement — Eliminate
No additional controls identified.
Professional Judgement — Substitute
No additional controls identified.
Professional Judgement — Engineered Solution
The use of dedicated F: Yes. However, Given that support Disproportionate. The | No

MFOs on support vessels
for the duration of each
activity to watch for whales
and provide direction about
and monitor compliance
with Part 8 of the EPBC
Regulations.

vessel bridge crews
already maintain a
constant watch during
operations in
compliance with the
Woodside Marine —
Charterers
Instructions on the
requirements of
vessel and whale
interactions, and crew
perform specific
cetacean observation
training.

CS: Additional cost of
MFOs considered
unnecessary.

vessel bridge crews
already maintain a
constant watch during
operations in
compliance with the
Woodside Marine —
Charterers
Instructions,
additional MFOs
would not significantly
further reduce the
risk.

cost/ sacrifice
outweighs the benefit
gained.

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the risks

and consequences of potential vessel collision with protected marine fauna. As no reasonable additional/alternative
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Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)%® | Reduction

controls were identified that would further reduce the risks and consequences without grossly disproportionate
sacrifice, the risks and consequences are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, a vessel collision with marine fauna represents
a low current risk rating that may result in slight, short-term impacts (<1 year) to species. Relevant BIAs within the
Operational Area include flatback turtle internesting and whale shark foraging BIAs. Relevant recovery plans and
conservation advice have been considered during the impact assessment, and the Petroleum Activities Program is not
considered to be inconsistent with the overall recovery objectives and actions of these recovery plans and conservation
advice (Section 6.8).

The adopted controls are considered consistent with industry good practice and professional judgement and meet the

requirements of Part 8 (Division 8.1) of the EPBC Regulations 2000. On the basis of the environmental impact
assessment outcomes and Woodside's criteria for acceptability outlined in Section 2.7.2, this is considered an

acceptable level of risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 18

No vessel strikes with
protected marine fauna
(whales, whale sharks,
turtles) during the
Petroleum Activities
Program.

c18.1

EPBC Regulations 2000 —
Part 8 Division 8.1
Interacting with cetaceans,
including the following
measures:

e  Project vessels will not
travel greater than six
knots within 300 m of
a cetacean or turtle
(caution zone) and not
approach closer than
100 m from a whale.

e  Project vessels will not
approach closer than
50 m for a dolphin or
turtle and/or 100 m for
a whale (with the
exception of animals
bow riding).

e If the cetacean or
turtle shows signs of
being disturbed,
project vessels will
immediately withdraw
from the caution zone
at a constant speed of
less than six knots.

e  Project vessels will not
travel greater than
eight knots within
250 m of a whale

PS 18.1.1

Compliance with EPBC
Regulations 2000 — Part 8
Division 8.1

(Regulation 8.05 and 8.06)
Interacting with cetaceans
to minimise the potential
for vessel strike and
application of these
regulations to whale sharks
and marine turtles.

MC 18.1.1

Records demonstrate no
breaches with EPBC
Regulations 2000 — Part 8
Division 8.1 Interacting
with cetaceans and
application of these
regulations to whale sharks
and marine turtles.

PS 18.1.2

All vessel strike incidents
with cetaceans, whale
sharks and marine turtles
reported in the National
Ship Strike Database (as
outlined in the
Conservation Management
Plan for the Blue Whale —
A Recovery Plan under the
EPBC Act 1999, CoA,
2015).

MC 18.1.2

Records demonstrate
reporting cetacean, whale
shark and marine turtle
ship strike incidents to the
National Ship Strike
Database.

35For safety reasons, the distance requirements below are not applied for a vessel holding station or with limited manoeuvrability; e.g.
anchor handling, loading, back-loading, bunkering, close standby cover for overside working and emergency situations.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls

Standards

Measurement Criteria

shark and not allow
the vessel to approach
closer than 30 m of a
whale shark.
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6.7.10 Physical Presence: Disturbance to Seabed from Loss of Station Keeping

Context

Physical Environment — Section 4.4 Stakeholder Consultation —

Project Vessels — Section 3.8 . . . ] )
Biological Environment — Section 4.5 | Section 5

Risk Evaluation Summary

Environmental Value Potentially Impacted Evaluation
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Description of Source of Risk

A moored MODU is planned to be used for the Petroleum Activities Program for permanently plugging the wells. The
MODU will be secured on station by a number of mooring lines, as dictated by the mooring analysis, which are held in
place by anchors deployed to the seabed (Section 3.10.3). High energy weather events such as cyclones, while the
MODU is on station, can lead to excessive loads on the mooring lines resulting in failure (either anchor(s) dragging or
mooring lines parting). A failure of mooring integrity may lead to the mooring lines and anchors attached to the MODU
being trailed across the seabed. If mooring failure is sufficient, the MODU may move off station, increasing the
likelihood of anchor drag across the seafloor. The project vessels will hold station using a DP system; therefore,
anchor drag from project vessels is not credible.

Industry statistics from the North Sea show that a single mooring line failure for MODU is the most common failure
mechanism (33 x 10-4 per line per year), followed by a double mooring line failure (11 x 10-4 per line per year)
(Petroleumstilsynet, 2014). Note that single and double mooring line failures do not typically result in the loss of
station keeping. In the event of partial or complete mooring failures that are sufficient to result in a loss of station
keeping, industry experience indicates that MODU may drift considerable distances from their initial position
(Offshore: Risk and Technology Consulting Inc., 2002). Partial mooring failures leading to a loss of station keeping
resulted in smaller MODU displacements, due to the remaining anchors dragging along the seabed when compared to
complete mooring failures; complete mooring failures resulted in a freely drifting MODU (Offshore: Risk and
Technology Consulting Inc., 2002). Such events are typically caused by high energy weather events such as
cyclones, which can lead to excessive loads on the mooring lines, resulting in failure (either anchor(s) dragging or
mooring lines parting). A failure of mooring integrity may lead to the mooring lines and anchors attached to the MODU
being trailed across the seabed. However, during the Petroleum Activities Program, MODU activities are not planned
to be conducted within cyclone season, therefore limiting cyclone-induced risks and reducing the likelihood of anchor
drag to remote.

Consequence Assessment

MODU activities are not planned to be conducted within cyclone season.

During the very unlikely event of the MODU breaking its moorings outside of the cyclone season, the anchors could
drag along the seabed, potentially disturbing benthic communities in the area.

Anchor drag along the seabed is unlikely to cause significant environmental impact, as the benthic communities
associated with the Operational Area are of low sensitivity and are broadly represented throughout the NWMR
(Section 4.5.1). Given the depth of the Operational Area, it is unlikely there will be any habitats other than soft
sediments that would be impacted by anchor drag.

Given the overlap of the Petroleum Activities Petroleum Operational Area with the Wheatstone pipeline and the JDP2
flowline and umbilical (Section 4.6.6), there is potential for anchor drag to impact either the pipeline or flowline and
umbilical. As outlined in Section 6.5, the Wheatstone Start-Up and Operations Environment Plan provides a
description and assessment of impacts and risks associated with a loss of integrity of the Wheatstone pipeline,
including management controls and response capabilities. The Julimar Operations Environment Plan provides a
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Consequence Assessment

impact on benthic communities.

description and assessment of the impacts and risks associated with a loss of integrity of the JDP2 flowline and
umbilical including management controls and response capabilities.

Controls to minimise the risk of loss of station keeping from the MODU are included below.

Given the low sensitivity of the environment and the fact that anchor drag incidents are infrequent within the industry
and typically associated with cyclone events, it is unlikely that a loss of station keeping would result in significant

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls, seabed disturbance from a loss of station keeping will result in impacts to soft sediment
benthic communities would result in only slight, short-term impacts (i.e. Environment Impact — E).

Demonstration of ALARP

required).

CS: No. Itis not
feasible to use a
DP MODU as the

control not
feasible.

not feasible.

Control Control
Feasibility (F) Benefit in Adopted
Control Considered and Impact/Risk Proportionality
Cost/Sacrifice Reduction
(CS)¢
Legislation, Codes and Standards
No additional controls identified.
Good Practice
Specifications and requirements for F: Yes. Reduces the Benefit outweighs cost | Yes
station keeping equipment (mooring e likelihood of sacrifice. C19.1
systems) require that: gtsa'n':j/lé"r:('jm;;%ig mooring failure
» systems are tested and inspected * | leading to loss of
in accordance with API RP 21 station keeping.
.- . Should mooring
¢ systems have sufficient capability failure occur. no
such that a failure of any single significant '
component will not cause reduction in
progressive failure of the consequence
remaining anchoring arrangement could occur
Project-specific Mooring Design F: Yes. Reduces the Benefit outweighs Yes
Analysis. CS: Minimal cost. | likelihood of cost/sacrifice. C3.1
Standard practice. | mMooring failure
occurring.
Although no
reduction in
consequence
would occur, the
overall risk is
reduced.
Mooring system is tested to F: Yes. Reduces the Benefit outweighs Yes
recommended tension as per APIRP | cs: Minimal cost. | likelihood of cost/sacrifice. C19.2
25K. Standard practice. | @nchor drag
leading to
seabed
disturbance.
Professional Judgement — Eliminate
Use a DP MODU (no anchoring F: No. Not assessed, Not assessed, control No

36 Qualitative measure
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Demonstration of ALARP

Control Control
Feasibility (F) Benefit in Adopted
Control Considered and Impact/Risk Proportionality
Cost/Sacrifice Reduction
(Cs)36
Operational Area
is too shallow.
Woodside has a
demonstrated
capacity to
manage the
environmental
risks and impacts
from mooring to a
level that is
ALARP and
acceptable.
Professional Judgement — Substitute
None identified.
Professional Judgement — Engineered Solution
To reduce risk of lost of containment | F: Yes. Reduces the Benefit outweighs cost | Yes
from the JDP2 flowline and g likelihood of sacrifice. C 193
Wheatstone pipeline, permanent CS: Mlnlmal cost. mooring failure
plugging for abandonment activities Completmg - leading to loss of
conducted by the MODU wiill MODU activities station keeping.
commenc and are planned to be outside cyclone Should mooring
completed outside cyclone season season will redupe failure occur, no
(conducted between 1 May and 30 th_e risk of mooring significant
October). lfg'slgrgf Isg‘:i'gg to reduction in
Permanent plugging activities will keeping. consequence
only continued beyond 30 October if could occur.
a risk assessment has been
undertaken and additional controls
considered to determine the risk is
ALARP and acceptable.
MODU tracking equipment F: Yes. Reduces the Benefit outweighs Yes
operational when the MODU is CS: Minimal cost. | likelihood of a cost/sacrifice. C19.4
unmanned. Standard practice. loss of station
keeping
occurring.
Although no
reduction in
consequence

could occur, the
overall risk is
reduced.

Risk Based Analysis

None identified

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the risks
and consequences of seabed disturbance from a loss of station keeping. As no reasonable additional/alternative
controls were identified that would further reduce the risks and consequences without grossly disproportionate

sacrifice, the risks and consequences are considered ALARP.
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Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that disturbance to seabed from a loss of station keeping represents a low
current risk rating and may result in slight, short-term impacts (>1 year) on habitat (but not affecting ecosystems
function), physical or biological attributes.

The adopted controls are considered consistent with industry good practice and professional judgement. On the basis
of the environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2,
this is considered an acceptable level of risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 19

No mooring failure for the
MODU during the
Petroleum Activities
Program resulting in
seabed disturbance
greater than a

consequence level E37,

Cc19.1

Specifications and
requirements for station
keeping equipment
(mooring systems), require
that:

e systems are tested
and inspected in
accordance with API
RP 21

e systems have
sufficient capability
such that a failure of
any single component
will not cause
progressive failure of
the remaining
anchoring
arrangement.

PS 19.1

MODU mooring system
tested and in place to
ensure no complete
mooring failure.

MC 19.1.1

Records demonstrate
mooring system tests and
inspection.

CcC31
See Section 0

PS3.1

See Section 0

MC3.11

See Section 0

C19.2

Mooring system is tested to
recommended tension as
per API RP 2SK.

PS 19.2

Monitoring compliant with
ISO 19901-7:2013.

MC 19.2.1

Records confirm mooring
system is tested to
recommended.

C19.3

To reduce risk of lost of
containment from the JDP2
flowline and Wheatstone
pipeline, permanent
plugging for abandonment
activities conducted by the
MODU will commence and
are planned to be
completed outside cyclone
season (conducted
between 1 May and 30
October).

Permanent plugging
activities will only
continued beyond 30

PS 19.3

Permanent plugging for
abandonment activities by
the MODU commence
outside the cyclone season
(between 1 May and 30
October).

Any permanent plugging
for abandonment activities
forecast to continue past
30 October will undergo a
risk assessment to
determine whether the
activity can proceed into
cyclone season, including
whether additional controls

MC 19.3.1

Records demonstrate
MODU activities
commenced outside of
cyclone season.

MC 19.3.2

Completed risk
assessment for permanent
plugging for abandonment
activities that extend
beyond the 30 October
demonstrates the risk is
ALARP and acceptable.

MC 19.3.3

37 Defined as ‘Slight, short term local impact (less than one year), on species, habitat (but not affecting ecosystem function), physical or

biological attributes’.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

October if a risk
assessment has been
undertaken and additional
controls considered to
determine the risk is
ALARP and acceptable.

are required.

Evidence of additional
controls, where required,
have been implemented
from the risk assessment.

C19.4

MODU tracking equipment
operational when the
MODU is unmanned.

PS 19.4

Tracking of the MODU is
possible when the MODU
is unmanned.

MC 19.4.1

Records show the MODU
has functional tracking
equipment for instances
when MODU is unmanned.
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6.7.11 Physical Presence: Dropped Object Resulting in Seabed Disturbance

Context

Project Vessels— Section 3.8

Permanent Plugging Activities —
Section 3.10

Physical Environment — Section 4.4 | Stakeholder Consultation — Section
Biological Environment — Section 4.5 | 5

Risk Evaluation Summary
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Description of Source of Risk

There is the potential for objects to be dropped overboard from the MODU and project vessels to the marine
environment. Objects that have been dropped during previous offshore activities include small numbers of personal
protective gear (e.g. glasses, gloves, hard hats), small tools (e.g. spanners) hardware fixtures (e.g. riser hose clamp)
and drill equipment (e.g. drill pipe); however, there is also potential for larger equipment to also be dropped during the
activity, particularly during recovery of infrastructure from the seabed. The spatial extent in which dropped objects can
occur is restricted to Operational Area.

Consequence Assessment

Potential Impacts to Benthic Communities

In the unlikely event of loss of an object being dropped into the marine environment, potential environmental effects
would be limited to localised physical impacts on benthic communities. In most cases, objects will be able to be
recovered and therefore these impacts will also be temporary in nature. However, there may be instances where objects
are unable to be recovered due to health and safety, operational constraints or other factors such as the difficulty of
recovering dropped objects at depth. When dropped objects are unable to be recovered, the impact will continue to be
localised but would also be long-term.

The temporary or permanent loss of dropped objects into the marine environment is likely to result in a localised
impact only, as the benthic communities associated with the Operational Area are of low sensitivity and are broadly
represented throughout the NWMR. As described in Section 4.5.3, the Ancient Coastline at 125 m Depth Contour
KEF is located within the Operational Area. The habitat types associated with the hard substrate that characterises
the Ancient Coastline at 125 m Depth Contour KEF are not considered to be unique by Falkner et al. (2009) in their
review of KEFs in the NWMR. Furthermore, benthic habitats in the Operational Area are expected to consist of bare
unconsolidated sediments dominated by silt and clay fractions (Section 4.5.3). Given the nature and scale of risks
and consequences from dropped objects, no lasting effect is expected to seabed sensitivities associated with the
Operational Area. Further, considering the types, size and frequency of dropped objects that could occur, it is unlikely
that a dropped object would have a significant impact on any benthic community.

Summary of Potential Impacts to Environmental Value(s)

Given the adopted controls and the predicted small footprint of a dropped object, it is considered that a dropped object
will result in only localised impacts to a small area of the seabed and a small proportion of the benthic population;
however, no significant impact to environmental receptors, and with no lasting effect (i.e. Environment Impact — F).
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Demonstration of ALARP

Control Feasibility Benefit in Control
Control Considered (F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)®® | Reduction
Legislation, Codes and Standards
No additional controls identified.
Good Practice
The MODU and project F: Yes. By implementing Benefits outweigh Yes
vessels’ work procedures L MODU and project cost/sacrifice.
for lifts, bulk transfers and gts l;/lmljmal C(t).St' vessels’ work c21
cargo loading, which andard practice. procedures for lifts,
require: bulk transfers and
cargo loading, the
e  The security of loads Iike?ihood of%
shall be checked_ dropped object event
before commencing is reduced. Since the
lifts. object may be
e Loads shall be recovered, a
covered if there is a reduction in
risk of loss of loose consequence is
materials. possible.
e Lifting operations shall
be conducted using
the PTW and JSA
systems to manage
the specific risks of
that lift, including
consideration of
weather and sea state.
MODU and project vessel F: Yes. By ensuring crew are Benefits outweigh Yes
inductions include control o appropriately trained cost/sacrifice.
measures and training for gts '(\;"n('jmal C?.St‘ in dropped object c202
crew in dropped object andard practice. prevention, the
prevention. likelihood of a
dropped object event
is reduced. Since the
object may be
recovered, a
reduction in
consequence is
possible.
If safe and practicable to F: Yes. Potentially reduces Benefit outweighs Yes
do so, vessel, ROV, or e consequence by cost/sacrifice.
crane will be used to gts l(\j/hn:jmal C?_St' recovering c173
attempt recovery of andard practice. object/waste
material environmentally container from the
hazardous or non- environment.
hazardous solid
object/waste lost
overboard.

Professional Judgement — Eliminate

No additional controls identified.

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

38 Qualitative measure
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Demonstration of ALARP

Control Considered

Control Feasibility Benefit in Control
(F) and Impact/Risk Proportionality Adopted
Cost/Sacrifice (CS)®® | Reduction

No additional controls identified.

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers the adopted controls appropriate to manage the risks
and consequences of seabed disturbance from dropped objects. As no reasonable additional/alternative controls were
identified that would further reduce the risks and consequences without disproportionate sacrifice, the risks and
consequences are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that a dropped object resulting in seabed disturbance represents a low
current risk rating and may result in localised impacts with no lasting effect (<1 month) to environmental receptors.

The adopted controls are considered consistent with industry good practice and professional judgement. On the basis
of the environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2,
this is considered an acceptable level of risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 20

No incidents of dropped
objects to the marine
environment greater than a
consequence level of F3°
during the Petroleum
Activities Program.

Cc20.1

The MODU and project
vessels’ work procedures
for lifts, bulk transfers and
cargo loading, which
require:

e the security of loads to
be checked before
commencing lifts

e |oads to be covered if
there is a risk of losing
loose materials

e lifting operations to be
conducted using the
PTW and JSA
systems to manage
the specific risks of
that lift, including
consideration of

weather and sea state.

PS 20.1

All lifts conducted in
accordance with applicable
MODU/ project vessels’
work procedures to limit
potential for dropped
objects.

MC 20.1.1

Records show lifts
conducted in accordance
with the applicable MODU/
project vessels’ work
procedures.

C 20.2

MODU and project vessel
inductions include control
measures and training for
crew in dropped object
prevention.

PS 20.2

MODU and project vessels
crews aware of
requirements for dropped
object prevention.

MC 20.2.1

Records show dropped
object prevention training
is provided to the MODU/
project vessels.

c17.3
See Section 6.7.8

PS 17.3
See Section 6.7.8

MC 17.3.1
See Section 6.7.8

3 Defined as ‘No lasting effect (less than one month). Localised impact not significant to areas or items of cultural significance)’.
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6.7.12 Physical Presence: Accidental Introduction and Establishment of Invasive
Marine Species

Context

Physical Environment — Section 4.4 | Stakeholder Consultation — Section

Project Vessels— Section 3.8 . . . .
Biological Environment — Section 4.5 | 5

Risk Evaluation Summary
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Description of Source of Risk

During the Petroleum Activities Program, vessels will be transiting to and from the Operational Area, potentially including
traffic mobilising from beyond Australian waters. These project vessels may include the MODU, IMR vessel or AHV and
general support vessels (Section 3.8.1).

All vessels are subject to some level of marine fouling whereby organisms attach to the vessel hull. This could
particularly occur in areas where organisms can find a good attachment surface (e.g. seams, strainers and unpainted
surfaces) or where turbulence is lowest (e.g. niches, sea chests, etc.). Organisms can also be drawn into ballast tanks
during onboarding of ballast water as cargo is loaded or to balance vessels under load.

During the Petroleum Activities Program, project vessels have the potential to introduce IMS to the Operational Area
through marine fouling (containing IMS) on vessels as well as within high-risk ballast water discharge. Cross
contamination between vessels can also occur (e.g. IMS translocated between project vessels) during times when
vessels need to be alongside each other.

Consequence Assessment

Potential Impacts to Ecosystems/Habitats, Species and Socio-economic Values

IMS are a subset of Non-indigenous Marine Species (NIMS) that have been introduced into a region beyond their
natural biogeographic range resulting in impacts to social/cultural, human health, economic and/or environmental
values. NIMS are species that have the ability to survive, reproduce and establish founder populations. However, not
all NIMS introduced into an area will thrive or cause demonstrable impacts; the majority of NIMS around the world are
relatively benign and few have spread widely beyond sheltered ports and harbours. NIMS are only considered IMS
when they result in impacts to environmental values and/or have social/cultural, economic and/or human health
impacts.

Once introduced, IMS may prey on local species (which had previously not been subject to this kind of predation and
therefore not have evolved protective measures against the attack), they may outcompete indigenous species for
food, space or light and can also interbreed with local species, creating hybrids such that the endemic species is lost.
These changes to the local marine environment result in changes to the natural ecosystem.
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IMS have also proven economically damaging to areas where they have been introduced and established. Such
impacts include direct damage to assets (fouling of vessel hulls and infrastructure) and depletion of commercially
harvested marine life (e.g. shellfish stocks). IMS have proven particularly difficult to eradicate from areas once
established. If the introduction is detected early, eradication may be effective but is likely to be expensive, disruptive
and, depending on the method of eradication, harmful to other local marine life.

Potential IMS have historically been introduced and translocated around Australia by a variety of natural and human
means, including marine fouling and ballast water. Potential IMS vary from one region to another depending on
various environmental factors such as water temperature, salinity, nutrient levels and habitat type, which dictate their
survival and invasive capabilities. IMS typically require hard substrate in the photic zone; therefore, requiring shallow
waters to become established. Highly-disturbed, shallow-water environments such as shallow coastal waters, ports
and marinas are more susceptible to IMS colonisation, whereas IMS are generally unable to successfully establish in
deep-water ecosystems and open-water environments where the rate of dilution and the degree of dispersal are high
(Williamson and Fitter, 1996; Paulay et al., 2002; Geiling, 2014).

While project vessels have the potential to introduce IMS into the Operational Area, the deep offshore open waters of
the Operational Area (which are more than 100 m deep) are not conducive to the settlement and establishment of
IMS. Furthermore, the Operational Area are away from shorelines and/or critical habitat. The likelihood of IMS being
introduced and establishing viable populations within the Operational Area or immediate surrounds is considered not
credible.

Summary of Potential Impacts to Environmental Value(s)

In support of Woodside’s assessment of the risks and consequences of IMS introduction associated with the Petroleum
Activities Program, Woodside conducted a risk and impact evaluation of the different aspects of an IMS translocation.
The results of this assessment are presented in Table 6-16.

As a result of this assessment, Woodside has assessed the potential consequence and likelihood after implementing
the identified controls. This assessment concluded that the highest potential consequence is a ‘D’ and the likelihood is
‘Remote’ (0), resulting in an overall ‘Low’ risk.

Table 6-16: Evaluation of risks and impacts from IMS translocation

IMS Introduction Credibility of
Location Introduction

Consequence of Introduction Likelihood

Introduced to Not Credible
Operational Area and
establishment on the
seafloor or subsea

structures.

The Operational Area are deep offshore open waters away from shorelines and/or critical
habitat; therefore, they are not conducive to the settlement and establishment of IMS.

Introduced to Credible Environment — Not credible

Operational Area and

Remote (0)

There is potential
for the transfer of
marine pests
between project
vessels/MODU
within the

establishment on a
project vessel.

Operational Area.

The translocation of IMS from a colonised
MODU or project vessel to another vessel
and then to the environment is not credible.
This is because the Operational Area are in
deep open waters away from shorelines
and/or critical habitat. Furthermore, the
translocation to shallower environments via
natural dispersion from a project vessel is
not considered credible, given the
distances of the Operational Area from
nearshore environments (i.e. greater than
12 nm/50 m water depth). On this basis
there is no credible environmental risk.

Reputation — D

If IMS were to establish on a project
vessel, including the MODU, from another
colonised vessel, this could potentially
impact the vessel operationally through the
fouling of intakes, and potentially cause the
infected vessels to be quarantined and
requiring costly cleaning.

Such introduction would be expected to
have minor impact to Woodside’s

Interactions between
project vessels will be
limited during the
Petroleum Activities
Program, with
minimum 500 m
safety exclusion
zones being adhered
to around the MODU,
and interactions
limited to short
periods of time
alongside (i.e. during
backloading,
bunkering activities).
There is also no
direct contact (i.e.
they are not tied up
alongside) during
these activities.

Spread of marine
pests via ballast
water or spawning in
these open ocean
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reputation, particularly with Woodside’s
contractors, and may impact future
proposals. This would likely have a
reputational impact on future proposals.

environments is also
considered remote.

Transferred between
project vessels and
from project vessels
to other marine
environments beyond
the Operational Area.

Not Credible

This risk is considered so remote that it is not credible for the purposes of the activity.

As described above, the transfer of IMS between project vessels was already considered
remote, given the offshore open ocean environment.

Project vessels will be located in an offshore, open ocean, deep environment, where IMS
survival is implausible. Furthermore, this marine pest once transferred would need to
survive on a new vessel that has good hygiene (i.e. has been through Woodside’s risk
assessment process), and survive the transport back from the Operational Area to shore.
If it survived this trip, it would then need conditions conducive to establishing a viable
population in the nearshore waters to which the infected vessel travels.

Demonstration of ALARP

Control Feasibility (F) | Benefit in Control
Control Considered and Cost/Sacrifice Impact/Risk Proportionality Adopted
(CS)*° Reduction
Legislation, Codes and Standards
Project vessels will F: Yes. Reduces the Controls based on Yes
manage their ballast water e likelihood of legislative c21.1
using one of the approved gS. Izi/lln(ljmal cost. transferring marine requirements under
ballast water management tandard practice. pests between the the Biosecurity Act
options, as outlined in the MODU and project 2015 — must be
Australian Ballast Water vessels within the adopted.
Management Operational Area.
Requirements. No change in
consequence would
occur.
Good Practice
Woodside’s IMS risk F: Yes. Identifies potential Benefits outweigh Yes
assessment process*! will risks and additional | cost/sacrifice. C21.2

be applied to the MODU,
project vessels and
relevant immersible
equipment undertaking the
Petroleum Activities
Program. Assessment will
consider these risk factors:

For vessels/ MODU:

e vessel/MODU/ type

e recent IMS inspection
and cleaning history,
including for internal
niches

e out-of-water period
before mobilisation

CS: Minimal cost. Good
practice implemented
across all Woodside
Operations.

controls
implemented
accordingly. In
doing so, the
likelihood of
transferring marine
pests between
project vessels
within the
Operational Area is
reduced. No change
in consequence
would occur.

40 Qualitative measure

41 Woodside's IMS risk assessment process was developed with regard to the national biofouling management guidelines for the
petroleum production and exploration industry and guidelines for the control and management of a ships’ biofouling to minimise the
transfer of invasive aquatic species (IMO Guidelines, 2011).
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e age and suitability of
antifouling coating at
mobilisation date

e internal treatment
systems and history

e origin and proposed
area of operation

e number of
stationary/slow speed
periods >7 days

e region of stationary or
slow periods

e type of activity —
contact with seafloor.

For immersible equipment:

e region of deployment
since last thorough
clean, particularly
coastal locations

e duration of
deployments

e duration of time out of
water since last
deployment

e transport conditions
during mobilisation

e post-retrieval
maintenance regime.

Based on the outcomes of
each IMS risk assessment,
management measures
commensurate with the risk
(such as treating internal
systems, IMS inspections
or cleaning) will be
implemented to minimise
the likelihood of IMS being
introduced.

Professional Judgement —

Eliminate

No discharge of ballast
water during the Petroleum
Activities Program.

F: No. Ballast water
discharges are critical
for maintaining vessel
stability. Given the
nature of the Petroleum
Activities Program, the
use of ballast (including
the potential discharge
of ballast water) is
considered to be a
safety-critical
requirement.

CS: Not assessed,
control not feasible.

Not assessed,
control not feasible.

Not assessed, control
not feasible.

No

Eliminate use of vessels
including the MODU and
support vessels.

F: No. Given that
vessels must be used
to complete the
Petroleum Activities
Program, there is no

Not assessed,
control not feasible.

Not assessed, control
not feasible.

No
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feasible means to
eliminate the source of
risk.

CS: Loss of the project.

Professional Judgement — Substitute
Source project vessels F: Potentially. Sourcing vessels Disproportionate. No
based in Australia only. . . . from within Australia .
While the project will will reduce the Sourcing vessels
attempt to source likelihood of IMS from Australian
support vessels locally, from outside waters may result in a
availability is not Australian waters: slight reduction in the
guaranteed. There are however. it does rylot likelihood of
limited project vessels reduce tﬁe introducing IMS to the
based in Australian likelihood of Operational Area but
waters and sourcing introducing species it does not completely
Australian-based native to Australia eliminate the risk.
vessels only will cause but alien to the Furthermore, the
increases in cost due to Operational Area. It potential cost of
pressures of vessel also does not ' implementing this
availability. prevent the control could be high,
CS: Significant cost translocation of IMS gwer: the potential
i that have supply ISsues
and schedule impacts associated with onl
blished y
due to supply estal locall :
icti Isewhere in y sourcing
restrictions. € vessels
Australia. )
Therefore, the
consequence is
unchanged.
IMS inspection of all F: Yes. Inspection of all Disproportionate. No

vessels.

CS: Significant cost
and schedule impacts.
In addition, Woodside’s
IMS risk assessment
process is seen to be
more cost-effective as
this control allows
Woodside to manage
the introduction of IMS
through biofouling,
while targeting its
efforts and resources to
areas of greatest
concern.

vessels for IMS
would reduce the
likelihood of IMS
being introduced to
the Operational
Area. However, this
reduction is unlikely
to be significant,
given the other
control measures
implemented. No
change in
consequence would
occur.

The cost/sacrifice
outweighs the benefit
gained, as other
controls that are
proposed to be
implemented achieve
an ALARP position.

Professional Judgement — Engineered Solution

None identified.

ALARP Statement

On the basis of the environmental risk assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e. Decision Type A, Section 2.6.1), Woodside considers that the adopted controls are appropriate to manage
the risks and consequences of IMS introduction. As no reasonable additional/alternative controls were identified that
would further reduce the risks and consequences without disproportionate cost, the risks and consequences are
considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that the accidental introduction and establishment of IMS represents a low
current risk rating and may result in slight, short-term impacts (>1 year) on habitat (but not affecting ecosystems function)
or biological attributes. BIAs within the Operational Area include flatback turtle internesting, flatback internesting habitat
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critical to the survival of marine turtle species. whale shark foraging, and wedge-tailed shearwater breeding BIA.
However, these species are not expected to be impacted.

The adopted controls are considered consistent with industry legislation, codes and standards. On the basis of the
environmental impact assessment outcomes and Woodside’s criteria for acceptability outlined in Section 2.7.2, this is
considered an acceptable level of risk.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 21

No introduction and
establishment of IMS into
the Operational Area as a
result of the Petroleum
Activities Program.

c211

Project vessels will
manage their ballast water
using one of the approved
ballast water management
options, as specified in the
Australian Ballast Water

PS 211

Project vessels manage
ballast water in accordance
with Australian Ballast
Water Management
Requirements.

MC21.1.1

Ballast Water Records
System maintained by
vessels which verifies
compliance against
Australian Ballast Water
Management

Management Requirements.
Requirements.
c21.2 PS2121 MC 21.2.1

Woodside’s IMS risk
assessment process*? will
be applied to project
vessels and relevant
immersible equipment
undertaking the Petroleum
Activities Program.
Assessment will consider
these risk factors:

For vessels/MODU:
e vessel/MODU type

e recent IMS inspection
and cleaning history,
including for internal
niches

e out-of-water period
before mobilisation

e age and suitability of
antifouling coating at
mobilisation date

e internal treatment
systems and history

e origin and proposed
area of operation

e number of
stationary/slow speed
periods >7 days

e region of stationary or
slow periods

e type of activity —
contact with seafloor.

For immersible equipment:

Before entering the
Operational Area, project
vessels, MODU and
relevant immersible
equipment are determined
to be low risk*® of
introducing IMS of
concern, and maintain this
low risk status to
mobilisation.

Records of IMS risk
assessments maintained
for all project vessels and
relevant immersible
equipment entering the
operational area or IMS
management area to
undertake the Petroleum
Activities Program.

PS 21.2.2

In accordance with
Woodside’s IMS risk
assessment process, the
IMS risk assessments will
be undertaken by an
authorised environment
adviser who has completed
relevant Woodside IMS
training or by qualified and
experienced IMS inspector.

MC 21.2.2

Records confirm that the
IMS risk assessments
undertaken by an
Environment Adviser or
IMS inspector (as
relevant).

42 Woodside’s IMS risk assessment process was developed with regard to the national biofouling management guidelines for the

petroleum production and exploration industry and guidelines for the control and management of a ships’ biofouling to minimise the
transfer of invasive aquatic species (IMO Guidelines, 2011).
43 Low risk of introducing IMS of concern is defined as either no additional management measures required or, management measures
have been applied to reduce the risk.
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Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

e region of deployment
since last thorough
clean, particularly
coastal locations

e  duration of
deployments

e  duration of time out of
water since last
deployment

e transport conditions
during mobilisation

e  post-retrieval
maintenance regime.

Based on the outcomes of
each IMS risk assessment,
management measures
commensurate with the risk
(such as treating internal
systems, IMS inspections
or cleaning) will be
implemented to minimise
the likelihood of IMS being
introduced.
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6.8 Recovery Plan and Threat Abatement Plan Assessment

As described in Section 1.10, NOPSEMA will not accept an EP that is inconsistent with a recovery
plan or threat abatement plan for a listed threatened species or ecological community. This section
describes the assessment that Woodside has undertaken to demonstrate that the Petroleum
Activities Program is not inconsistent with any relevant recovery plans or threat abatement plans.
For the purposes of this assessment, the relevant Part 13 statutory instruments (recovery plans and
threat abatement plans) are:

e Recovery Plan for Marine Turtles in Australia 2017—-2027 (Commonwealth of Australia, 2017).

e Conservation Management Plan for the Blue Whale 2015-2025 (Commonwealth of Australia,
2015a).

e Recovery Plan for the Grey Nurse Shark (Carcharias taurus) 2014 (Commonwealth of
Australia, 2014).

¢ Sawfishes and River Sharks Multispecies Recovery Plan (Commonwealth of Australia, 2015b).

e Threat Abatement Plan for the impacts of marine debris on the vertebrate wildlife of Australia’s
coasts and oceans 2018 (Commonwealth of Australia, 2018).

Table 6-17 lists the objectives and (where relevant) the action areas of these plans, and also
describes whether these objectives/action areas are applicable to government, the Titleholder,
and/or the Petroleum Activities Program. For those objectives/action areas applicable to the
Petroleum Activities Program, the relevant actions of each plan have been identified, and an
evaluation has been conducted as to whether impacts and risks resulting from the activity are not
inconsistent with that action. The results of this assessment against relevant actions are presented
in Table 6-18 to Table 6-22.
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Table 6-17: Identification of applicability of recovery plan and threat abatement plan objectives and action areas

Applicable to:
EPBC Act Part 13 Statutory Instrument Petroleum
Government | Titleholder Activities
Program
Marine Turtle Recovery Plan
!_ong-term Recovery Objective: Minimise anthropogenic threats to qllovy for the conservation status of marine turtles to v v v
improve so they can be removed from the EPBC Act threatened species list
Interim Recovery Objectives
Current levels of Iegal_ and management prote.ction for. marine turtle species are maintained or improved, both domestically v
and throughout the migratory range of Australia’s marine turtles
The management of marine turtles is supported
Anthropogenic threats are demonstrably minimised Y Y Y
Trends in nesting numbers at index beaches and population demographics at important foraging grounds are described
Action Areas
A. Assessing and addressing threats
Al. Maintain and improve efficacy of legal and management protection Y
A2. Adaptively manage turtle stocks to reduce risk and build resilience to climate change and variability Y
A3. Reduce the impacts of marine debris Y
A4. Minimise chemical and terrestrial discharge Y Y
A5. Address international take within and outside Australia’s jurisdiction Y
A6. Reduce impacts from terrestrial predation Y
A7. Reduce international and domestic fisheries bycatch Y
A8. Minimise light pollution Y Y
A9. Address the impacts of coastal development/infrastructure and dredging and trawling Y Y
A10. Maintain and improve sustainable Indigenous management of marine turtles Y
B. Enabling and measuring recovery
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
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Applicable to:
EPBC Act Part 13 Statutory Instrument Petroleum
Government | Titleholder Activities
Program
B1. Determine trends in index beaches Y Y Y
B2. Understand population demographics at key foraging grounds
B3. Address information gaps to better facilitate the recovery of marine turtle stocks Y Y Y
Blue Whale Conservation Management Plan
Long-term recovery objective: Minimise anthropogenic threats to allow for their conservation status to improve so that
they can be removed from the EPBC Act threatened species list Y Y Y
Interim Recovery Objectives
1. The conservation status of blue whale populations is assessed using efficient and robust methodology Y
2. The spe}tial and tgmporal digtributior}, identification of biologically important areas, and population structure of blue v v v
whales in Australian waters is described
3. Curre_nt levels of legal and_maljagement protection for blue whales are maintained or improved and an appropriate v
adaptive management regime is in place
4. Anthropogenic threats are demonstrably minimised Y Y Y
Action Areas
A. Assessing and addressing threats
A.1: Maintain and improve existing legal and management protection Y
A.2: Assessing and addressing anthropogenic noise Y Y Y
A.3: Understanding impacts of climate variability and change Y
A.4: Minimising vessel collisions Y Y Y
B. Enabling and Measuring Recovery
B.1: Measuring and monitoring population recovery
B.2: Investigating population structure
B.3: Describing spatial and temporal distribution and defining biologically important habitat Y Y
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Applicable to:
EPBC Act Part 13 Statutory Instrument Petroleum
Government | Titleholder Activities
Program

Grey Nurse Shark Recovery Plan
Overarching Objective
To assist the recovery of the grey nurse shark in the wild, throughout its range in Australian waters, with a view to:
e improving the population status, leading to future removal of the grey nurse shark from the threatened species list of

the EPBC Act Y Y Y
¢ ensuring that anthropogenic activities do not hinder the recovery of the grey nurse shark in the near future, or impact

on the conservation status of the species in the future
Specific Objectives
1. Develop and apply quantitative monitoring of the population status (distribution and abundance) and potential recovery v

of the grey nurse shark in Australian waters
2. Quantify and reduce the impact of commercial fishing on the grey nurse shark through incidental (accidental and/or v

illegal) take, throughout its range
3. Quantify and reduce the impact of recreational fishing on the grey nurse shark through incidental (accidental and/or v

illegal) take, throughout its range
4. Where practicable, minimise the impact of shark control activities on the grey nurse shark Y
5. Investigate and manage the impact of ecotourism on the grey nurse shark Y
6. Manage the impact of aquarium collection on the grey nurse shark Y
7. Improve understanding of the threat of pollution and disease to the grey nurse shark Y Y Y
8. Continue to identify and protect habitat critical to the survival of the grey nurse shark and reduce the impact of v v

threatening processes within these areas
9. Continue to develop and implement research programs to support the conservation of the grey nurse shark Y Y
10. Promote community education and awareness in relation to grey nurse shark conservation and management Y
Sawfish and River Sharks Recovery Plan
Primary Objective
To assist the recovery of sawfish and river sharks in Australian waters with a view to: Y Y Y
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Applicable to:
EPBC Act Part 13 Statutory Instrument Petroleum
Government | Titleholder Activities
Program
e improving the population status leading to the removal of the sawfish and river shark species from the threatened
species list of the EPBC Act
e ensuring that anthropogenic activities do not hinder recovery in the near future, or impact on the conservation status of
the species in the future
Specific Objectives
1. Reduce and, where possible, eliminate adverse impacts of commercial fishing on sawfish and river shark species Y
2. Reduce and, where possible, eliminate adverse impacts of recreational fishing on sawfish and river shark species Y
3. Reduce and, where possible, eliminate adverse impacts of Indigenous fishing on sawfish and river shark species
4. Reduce and, where possible, eliminate the impact of illegal, unregulated and unreported fishing on sawfish and river v
shark species
5. Reduce and, where possible, eliminate adverse impacts of habitat degradation and modification on sawfish and river v v v
shark species
6. Reduce and, where possible, eliminate any adverse impacts of marine debris on sawfish and river shark species v v v
noting the linkages with the Threat Abatement Plan for the Impact of Marine Debris on Vertebrate Marine Life
7. Reduce and, where possible, eliminate any adverse impacts of collection for public aquaria on sawfish and river shark v
species
8. Improve the information base to allow the development of a quantitative framework to assess the recovery of, and v
inform management options for, sawfish and river shark species
9. Develop research programs to assist conservation of sawfish and river shark species Y Y
10. Improve community understanding and awareness in relation to sawfish and river shark conservation and v
management
Marine Debris Threat Abatement Plan
Objectives
1. Contribute to long-term prevention of the incidence of marine debris Y Y
2. Understand the scale of impacts from marine plastic and microplastic on key species, ecological communities and v v v
locations
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Applicable to:
EPBC Act Part 13 Statutory Instrument Petroleum
Government | Titleholder Activities
Program
3.  Remove existing marine debris Y
4. Monitor the quantities, origins, types and hazardous chemical contaminants of marine debris, and assess the v
effectiveness of management arrangements for reducing marine debris

5. Increase public understanding of the causes and impacts of harmful marine debris, including microplastic and v

hazardous chemical contaminants, to bring about behaviour change
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Table 6-18: Assessment against relevant actions of the Marine Turtle Recovery Plan

ST;rJt%,? Relevant Action
v Areas/Objectives
Instrument

Relevant Actions

Evaluation

EPO, Controls
and PS

Action Area A3: Reduce
the impacts from marine
debris

Marine Turtle
Recovery Plan

Action: Support the implementation of the Marine
Debris Threat Abatement Plan (TAP)

Priority actions at stock level:

G-NWS — Understand the threat posed to this
stock by marine debris

LH-WA — Determine the extent to which marine
debris is impacting loggerhead turtles

F-Pil & H-WA - no relevant actions

Refer Section 6.7.8

Not inconsistent assessment: The
assessment of the accidental release of solid
hazardous and non-hazardous wastes has
considered the potential risks to marine
turtles. Controls have been implemented to
reduce the likelihood of accidental release of
solid wastes for the duration of the petroleum
activities program.

N/A

Action Area A4: Minimise
chemical and terrestrial
discharge

Action: Ensure spill risk strategies and response
programs adequately include management for
marine turtles and their habitats, particularly in
reference to ‘slow to recover habitats’, e.g. nesting
habitat, seagrass meadows or coral reefs

Priority actions at stock level:

G-NWS — Ensure that spill risk strategies and
response programs include management for
turtles and their habitats

LH-WA & F-Pil — Ensure that spill risk strategies
and response programs include management for
turtles and their habitats, particularly in reference

Refer Sections 6.6.4, 6.6.5, 6.6.6, 6.7.2,
6.7.3,6.7.4,6.7.5,6.7.6,6.7.7,6.7.8

Not inconsistent assessment: The
assessment of accidental release of
chemicals / hydrocarbons has considered the
potential risks to marine turtles. Spill risk
strategies and response program include
management measures for turtles and their
nesting habitats.

Refer Section 7.9

Detailed oil spill
preparedness and
response
performance
outcomes,
standards and
measurement
criteria for the
Petroleum
Activities Program
are present in

light pollution

critical to the survival of marine turtles will be
managed such that marine turtles are not
displaced from these habitats

Priority actions at stock level:
G-NWS - as above
LH-WA — no relevant actions

Not inconsistent assessment: The
assessment of light emissions has
considered the potential impacts to green,
flatback and hawksbill turtles. Internesting,
mating, foraging or migrating turtles are not
impacted by light from offshore vessels.
Vessel light emissions could cause localised
and temporary behavioural disturbance to

- Appendix D
to slow to recover habitats, e.g. seagrass PP
meadows or corals
H-WA - no relevant actions

Action Area A8: Minimise Action: Artificial light within or adjacent to habitat Refer Section 6.6.8 N/A
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s?;[ﬁti?y Relevant Action
Areas/Objectives
Instrument

Relevant Actions

Evaluation

EPO, Controls
and PS

F-Pil & H-WA — Manage artificial light from
onshore and offshore sources to ensure
biologically important behaviours of nesting adults
and emerging/dispersing hatchlings can continue

isolated transient individuals, which is
unlikely to result in displacement of adult
turtles from internesting or nesting habitat
critical to the survival of marine turtles.

Action Area B1: Determine
trends at index beaches

Action: Maintain or establish long-term
monitoring programs at index beaches to collect
standardised data critical for determining stock
trends, including data on hatchling production
Priority actions at stock level:

G-NWS — Continue long-term monitoring of index
beaches

LH-WA — Continue long-term monitoring of
nesting and foraging populations

F-Pil & H-WA — no relevant actions

Not inconsistent assessment: Woodside
contributes to Action Area B1 via its support
of the Ningaloo Turtle Program**.

N/A

Action Area B3: Address
information gaps to better
facilitate the recovery of
marine turtle stocks

Action: Understand the impacts of anthropogenic
noise on marine turtle behaviour and biology

Priority actions at stock level:

G-NWS — Given this is a relatively accessible
stock that is likely to be exposed to anthropogenic
noise — Investigate the impacts of anthropogenic
noise on turtle behaviour and biology and
extrapolate findings from the North West Shelf
stock to other stocks

LH-WA — no relevant actions
F-Pil — no relevant actions

H-WA — investigate mixed stock genetics at
foraging grounds

Refer Sections 6.6.3

Not inconsistent assessment: The
assessment of acoustic emissions has
considered the potential impacts to marine
turtles. MODU and project vessel acoustic
emissions could cause localised and short-
term behavioural disturbance to isolated
transient individuals, which is unlikely to
result in displacement of adult turtles from
internesting or nesting habitat critical to the
survival of marine turtles.

N/A

Assessment Summary

The Marine Turtle Recovery Plan has been considered during the assessment of impacts and risks, and the Petroleum Activities Program is not considered to be
inconsistent with the relevant actions of this plan.

44 http://www.ningalooturtles.org.au/media_reports.html
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Table 6-19: Assessment against relevant actions of the Blue Whale Conservation Management Plan

GG Relevant Action : . EPO, Controls
Statutory S Relevant Actions Evaluation
Areas/Objectives and PS
Instrument
Blue Whale Action Area A.2: Action 2: Assessing the effect of anthropogenic Refer Sections 6.6.3 N/A
Conservation Assessing and addressing noise on blue whale behaviour Not i istent t Th
Management anthropogenic noise . . . L . otinconsistent assessment. 1he
Plan Action 3: Anthropogenic noise in biologically assessment of acoustic emissions has
important areas will be managed such that any considered the potential impacts to pygmy
blue whale continues to use the area without blue whales. Acoustic emissions from project
injury, and is not displaced from a foraging area vessels and MODU will not cause injury to

any pygmy blue whale. There are no known
or possible foraging areas for pygmy blue
whales within or adjacent to the Operational
Area. If the Petroleum Activities Program
within the Operational Area overlaps with an
individual northbound or southbound
migration, they may deviate slightly from the
migratory route, but will continue on their
migration.
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increase vessel traffic in areas where blue whales
occur and, if required, appropriate mitigation
measures are implemented

assessment of vessel collision with marine
fauna has considered the potential risks to
pygmy blue whales. If the Petroleum
Activities Program within the Operational
Area overlaps with an individual northbound
or southbound migration, they may deviate
slightly from the migratory route, but will
continue on their migration. Vessel collisions
with pygmy blue whales are highly unlikely to
occur, given the very slow vessel speeds.

I LS Relevant Action . . EPO, Controls
Statutory S Relevant Actions Evaluation
Areas/Objectives and PS
Instrument
Action Area A.4: Action 3: Ensure the risk of vessel strikes on blue | Refer Section 6.7.9 EPO 19
Minimising vessel collisions | whales is considered when assessing actions that . . )
Not inconsistent assessment: The c19.1

PS19.1.1& 19.1.2

Action Area B.3:
Describing spatial and
temporal distribution and
defining biologically
important habitat

Action 2: Identify migratory pathways between
breeding and feeding grounds

Action 3: Assess timing and residency within
Biologically Important Areas

Not inconsistent assessment: Woodside
contributes to Action Area B3 via its support
of targeted research initiatives (e.g. satellite
tracking of pygmy blue whale migratory
movements*®).

N/A

Assessment Summary

The Blue Whale Conservation Management Plan has been considered during the assessment of impacts and risks, and the Petroleum Activities Program is not considered
to be inconsistent with the relevant actions of this plan.

4 Double, M.C., Andrews-Goff, V., Jenner, K.C.S., Jenner, M.-N., Laverick, S.M., Branch, T.A., Gales, N.J., 2014. Migratory movements of pygmy blue whales (Balaenoptera musculus brevicauda)
between Australia and Indonesia as revealed by satellite telemetry. PloS One 9, e93578

Revision: 2 Woodside ID: 1401739439

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

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: BLOOOOAH1401739439

Page 281 of 348




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

Table 6-20: Assessment against relevant actions of the Grey Nurse Shark Recovery Plan

GG Relevant Action . : EPO, Controls
Statutory S Relevant Actions Evaluation
Areas/Objectives and PS
Instrument
Grey Nurse Objective 7: Improve Action 7.1: Review and assess the potential Refer Sections 6.7.8, 6.7.6 N/A
Shark Recovery | understanding of the threat | threat of introduced species, pathogens and Not i istent t This EP
Plan of pollution and disease to pollutants ot inconsistent assessment. this

includes an assessment of the impacts from
accidental release of solid wastes as well as
planned discharges of drilling waste on
marine species.

the grey nurse shark

Refer Sections 6.6.4, 6.6.5, 6.6.6, 6.7.2, Section 7.9
6.7.3,6.7.4,6.75,6.7.6,6.7.7,6.7.8 Detailed oil spill
Not inconsistent assessment: The preparedness and
assessment of accidental release of response

chemicals / hydrocarbons has considered the | Performance

potential risks to grey nurse sharks. outcomes,
standards and

measurement
criteria for the
Petroleum
Activities Program
are present in
Appendix D

Assessment Summary

The Grey Nurse Shark Recovery Plan has been considered during the assessment of impacts and risks, and the Petroleum Activities Program is not considered to be
inconsistent with the relevant actions of this plan.
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Table 6-21: Assessment against relevant actions of the Sawfish and River Shark Recovery Plan

PEll: & Relevant Action . . EPO, Controls
Statutory S Relevant Actions Evaluation
Areas/Objectives and PS
Instrument
Sawfish and Objective 5: Reduce and, Action 5c: Identify risks to important sawfish and Refer Sections 6.6.4, 6.6.5, 6.6.6, 6.7.2, Refer Section 7.9
River Shark where possible, eliminate river shark habitat and measures needed to 6.7.3,6.7.4,6.7.5,6.7.6, 6.7.7

Recovery Plan adverse impacts of habitat
degradation and
modification on sawfish and

river shark species

reduce those risks

Not inconsistent assessment: The
assessment of accidental release of
chemicals / hydrocarbons has considered the
potential risks to sawfish and river shark.

Detailed oil spill
preparedness and
response
performance
outcomes,
standards and
measurement
criteria for the
Petroleum
Activities Program
are present in
Appendix D

Objective 6: Reduce and,
where possible, eliminate
any adverse impacts of
marine debris on sawfish
and river shark species

Action 6a: Assess the impacts of marine debris
including ghost nets, fishing gear and plastics on
sawfish and river shark species

Refer Section 6.7.8

Not inconsistent assessment: The
assessment of the accidental release of solid
hazardous and non-hazardous wastes has
considered the potential risks to sawfish.
Controls have been implemented to reduce
the likelihood of accidental release of solid
wastes for the duration of the petroleum

activities program.

N/A

Assessment Summary

The Sawfish and River Shark Recovery Plan has been considered during the assessment of impacts and risks, and the Petroleum Activities Program is not considered to be

inconsistent with the relevant actions of this plan.
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Table 6-22: Assessment against relevant actions of the Marine Debris Threat Abatement Plan

PEll: & Relevant Action . . EPO, Controls
Statutory S Relevant Actions Evaluation
Areas/Objectives and PS
Instrument
Marine Debris Objective 2: Understand Action 2.04: Build understanding related to plastic | Refer Section 6.7.8 N/A
TAP the scale of marine plastic and microplastic pollution Not inconsistent assessment: The
and microplastic impact on assessment of the accidental release of
key species, ecological solid hazardous and non-hazardous wastes
communities and locations has considered the potential risks to the

marine environment. Controls have been
implemented to reduce the likelihood of
accidental release of solid wastes for the
duration of the petroleum activities
program.

Assessment Summary

The Marine Debris TAP has been considered during the assessment of impacts and risks, and the Petroleum Activities Program is not considered to be inconsistent with the
relevant actions of this plan.

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 284 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

7. IMPLEMENTATION STRATEGY

7.1 Overview

Regulation 14 of the Environment Regulations requires an EP to contain an implementation strategy
for the activity. The implementation strategy for the Petroleum Activities Program confirms fit-for-
purpose systems, practices and procedures are in place to direct, review and manage the activities
so that environmental risks and impacts are continually being reduced to ALARP and are acceptable,
and that EPOs and standards outlined in this EP are achieved.

Woodside, as Operator, is responsible for ensuring that the Petroleum Activities Program is
managed in accordance with this Implementation Strategy and the WMS (see Section 2.3).

7.2 Systems, Practice, and Procedures

All operational activities are planned and performed in accordance with relevant legislation and
standards, management measures identified in this EP and internal environment standards and
procedures (Section 6).

The systems, practices and procedures that will be implemented are listed in the Performance
Standards (PS) contained in this EP. Document names and reference numbers may change during
the statutory duration of this EP and is managed through a changes register and update process.

7.3 Roles and Responsibilities

Key roles and responsibilities for Woodside and contractor personnel relating to implementing,
managing and reviewing this EP are described in Table 7-1. Roles and responsibilities for oil spill
preparation and response are outlined in Appendix D and the Woodside Oil Pollution Emergency
Arrangements (Australia).
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Table 7-1: Roles and responsibilities

Title (role)

Environmental Responsibilities

Office-based Personnel

Woodside Well Delivery
Manager

Monitor and manage the activity so it is performed as per the relevant standards and commitments in this EP and approval conditions.
Notify the Woodside Environment Adviser in a timely manner of any scope changes.

Liaise with regulatory authorities as required.

Review this EP as necessary and manage change requests.

Provide sufficient resources to implement the permanent plugging-related management measures (i.e. controls, EPOs, PSs and MC) in this
EP.

Ensure MODU and support vessel personnel are given an HSE Induction as per Section 7.4.2 of this EP at the start of the permanent
plugging programs.

Verify that contractors meet environmental related contractual obligations.

Confirm controls and performance standards in this EP are actioned, as required, before permanent plugging commences.

Ensure the MODU start-up meets the requirements of the Drilling and Managing Rig Operations Process.

Confirm environmental incident reporting meets regulatory requirements (as outlined in this EP) and Woodside’s HSE Reporting and
Investigation Procedure.

Monitor and close out corrective actions identified during environmental monitoring or audits.
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Title (role)

Environmental Responsibilities

Subsea Delivery Manager

Monitor and manage the activity so it is performed as per the relevant standards and commitments in this EP and approval conditions.
Notify the Woodside Environment Adviser in a timely manner of any scope changes.

Liaise with regulatory authorities as required.

Provide sufficient resources to implement the subsea related management measures (i.e. controls, EPOs, PSs and MC) in this EP.
Ensure vessel personnel are given an HSE Induction, as per Section 7.4.2, of this EP at the start of the activities.

Verify that contractors meet environmental related contractual obligations.

Confirm controls and performance standards in this EP are actioned, as required, before activities commence.

Ensure relevant vessels meet the requirements of Woodside’s Marine Operations Operating Standard.

Review this EP and manage change requests for the activity.

Confirm that site-based personnel are given an HSE Induction, as per Section 7.4.2, of this EP at the start of the activity.

Ensure all chemicals and drill fluids proposed to be discharged are assessed and approved as per the requirements of the EP.

Confirm environmental incident reporting meets regulatory requirements (as outlined in this EP) and Woodside’s HSE Reporting and
Investigation Procedure.

Monitor and close out corrective actions identified during environmental monitoring or audits.

Woodside Drilling
Superintendent

Ensure the permanent plugging program meets the requirements detailed in this EP.
Ensure changes to the permanent plugging program are communicated to the Woodside Environmental Adviser.

Ensure Woodside’s Well Site Manager is provided with the resources required to ensure the management measures (i.e. controls, EPOs, EPs
and MC) in this EP are implemented.

Confirm environmental incident reporting meets regulatory requirements (as outlined in this EP) and Woodside’s HSE Reporting and
Investigation Procedure.

Monitor and close out corrective actions identified during environmental monitoring or audits.

Woodside Dirilling,
Completion and Subsea
Engineers

Ensure changes to the permanent plugging program are communicated to the Woodside Environmental Adviser.

Ensure all drilling and completions fluid chemical components and other fluids that may be used downhole have been reviewed by the Drilling
and Completions Environmental Adviser.
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Title (role)

Environmental Responsibilities

Woodside Environmental
Adviser

Verify relevant Environmental Approvals for the activities exist before commencing activity.

Track compliance with performance outcomes and performance standards as per the requirements of this EP.
Prepare environmental component of relevant Induction Package.

Assist with the review, investigation and reporting of environmental incidents.

Ensure environmental monitoring and inspections/audits are performed as per the requirements of this EP.
Liaise with relevant regulatory authorities as required.

Assist in preparing required external regulatory reports, in line with environmental approval requirements and Woodside incident reporting
procedures.

Monitor and close out corrective actions (Campaign Action Register) identified during environmental monitoring or audits.
Provide advice to relevant Woodside personnel and contractors to help them understand their environment responsibilities.

Liaise with contractors to ensure communication and understanding of environment requirements as outlined in this EP and in line with
Woodside’s Compass values and management systems.

Woodside Corporate Affairs
Adviser

Prepare and implement the Stakeholder Consultation Plan for the Petroleum Activities Program.
Report on stakeholder consultation.
Continuously liaise and provide notification as required as outlined in the EP.

Woodside Marine Assurance
Superintendent

Conduct relevant audit and inspection to confirm vessels comply with relevant Marine Orders and Woodside Marine Charters Instructions
requirements to meet safety, navigation and emergency response requirements.

Woodside Corporate Incident
Coordination Centre (CICC)
Duty Manager

On receiving notification of an incident, the Woodside CICC Duty Manager shall:

Establish and take control of the Incident Management Team and establish an appropriate command structure for the incident.
Assess the situation, identify risks and actions to minimise the risk.

Communicate impact, risk and progress to the Crisis Management Team and stakeholders.

Develop the Incident Action Plan (IAP) including objectives for action.

Approve, implement and manage the IAP.

Communicate within and beyond the incident management structure.

Manage and review safety of responders.

Address the broader public safety considerations.

Conclude and review activities.

MODU -based Personnel
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Title (role)

Environmental Responsibilities

MODU Offshore Installation
Manager (OIM)

Ensure the MODU'’s management system and procedures are implemented.

Ensure personnel starting work on the MODU receive an environmental induction that meets the requirements specified in this EP.
Ensure personnel are competent to perform the work they have been assigned.

Verify that emergency drills are conducted as per the MODU'’s schedule.

Ensure the MODU’s Emergency Response Team has been given sufficient training to implement the MODU’s SOPEP.

Ensure any environmental incidents or breaches of outcomes or standards are reported immediately to the Well Site Manager.

Ensure corrective actions for incidents or breaches are developed, communicated to the Well Site Manager, and tracked to close-out in a
timely manner.

Woodside Well Site Manager

Ensure the permanent plugging program is performed as detailed in this EP.

Ensure the management measures (i.e. controls, EPOs, PSs and MC) detailed in this EP (relevant to offshore activities) are implemented on
the MODU (other controls will be implemented onshore).

Ensure environmental incidents or breaches of outcomes or standards are reported as per the Woodside Corporate Event Notification Matrix.
Ensure corrective actions for incidents and breaches are developed, tracked and closed out in a timely manner.

Ensure actions in the Drilling and Completions HSE Improvement Plan are performed.

Ensure periodic environmental inspections/reviews are completed. Ensure corrective actions from inspections are developed, tracked and
closed out in a timely manner.

Woodside Offshore HSE
Adviser

Support the Well Site Manager to ensure the controls detailed in this EP relevant to offshore activities are implemented on the MODU, and
help collect and record evidence of implementation (other controls are implemented and evidence collected onshore).

Support the Well Site Manager to ensure the EPOs are met and the PSs detailed in this EP are implemented on the MODU.
Confirm actions in the Drilling and Completions HSE Improvement Plan are performed.

Support the Well Site Manager to ensure environmental incidents or breaches of outcomes or standards outlined in this EP, are reported, and
corrective actions for incidents and breaches are developed, tracked and closed out in a timely manner.

Ensure periodic environmental inspections/reviews are completed and corrective actions from inspections are developed, tracked and closed
out in a timely manner.

Review contractors’ procedures, input into Toolbox talks and JSAs.
Provide day-to-day environmental support for activities in consultation with the Woodside Environment Adviser.

Drilling Logistics Coordinator

Ensure waste is managed on the MODU and sent to shore as per the Drilling and Completions Waste Management Plan (WMP).

Vessel-based Personnel
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Title (role)

Environmental Responsibilities

Vessels Master

Ensure the vessel management system and procedures are implemented.

Ensure personnel commencing work on the vessel receive an environmental induction that meets the relevant requirements specified in this
EP.

Ensure personnel are competent to perform the work they have been assigned.
Verify SOPEP drills are conducted as per the vessel's schedule.
Ensure the vessel Emergency Response Team has been given sufficient training to implement the SOPEP.

Ensure any environmental incidents or breaches of relevant EPOs or PSs detailed in this EP are reported immediately to the Woodside Well
Site Manager.

Ensure corrective actions for incidents or breaches are developed, communicated to the Well Site Manager, and tracked to close-out in a
timely manner. Ensure close-out of actions is communicated to the Well Site Manager.

Vessel Logistics Coordinators

Ensure waste is managed on the relevant support vessels and sent to shore as per the relevant WMP.

Vessel HSE Advisers

Refer to Woodside HSE Offshore Adviser responsibilities detailed above under MODU-based personnel.

Contractor Project Manager

Confirm activities are performed in accordance with this EP, as detailed in the Woodside-approved Contactor Environmental Management
Plan.

Ensure personnel commencing work on the project receive a relevant environmental induction that meets the requirements specified in this
EP.

Ensure personnel are competent to perform the work they have been assigned.

Ensure any environmental incidents or breaches of objectives, standards or criteria outlined in this EP, are reported immediately to the
Woodside Responsible Engineer or Vessel Master.
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It is the responsibility of all Woodside employees and contractors to implement the Woodside
Corporate Health, Safety, Environment and Quality Policy (Appendix A) in their areas of
responsibility and that the personnel are suitably trained and competent in their respective roles.

7.4 Training and Competency

7.41 Overview

Woodside, as part of its contracting process, assesses a proposed contractor's environmental
management systems to determine the level of compliance with the standard AS NZ ISO 14001.
This assessment is performed for the Petroleum Activities Program as part of the pre-mobilisation
process. The assessment determines whether there is a clearly defined organisational structure that
clearly defines the roles and responsibilities for key positions. The assessment also assesses
whether there is an up-to-date training matrix that defines any corporate and site/activity-specific
environmental training and competency requirements.

As a minimum, environmental awareness training is required for all personnel, detailing awareness
and compliance with the contractor’s environmental policy and environmental management system.
7.4.2 Inductions

Inductions are provided to all relevant personnel (e.g. contractors and Company representatives)
before mobilising to or on arrival at the activity location. The induction covers the HSE requirements
and environmental information specific to the activity location. Attendance records will be maintained.

The Petroleum Activities Program induction may cover information about:
e Description of the activity.

¢ Ecological and socio-economic values of the activity location.

e Regulations relevant to the activity.

e Woodside’s Environmental Management System — Health Safety, Environment and Quality
Policy.

¢ EP importance/structure/implementation/roles and responsibilities.

¢ Main environmental aspects/hazards and potential environmental impacts and related
performance outcomes.

e Oil spill preparedness and response.
e Monitoring and reporting on performance outcomes and standards using measurement criteria.

¢ Incident reporting.

7.4.3 Activities Program Specific Environmental Awareness

Before commencing the subsea campaigns associated with the Petroleum Activities Program, a pre-
activity meeting will be held on-board MODU and project vessels with all relevant personnel. The
pre-activity meeting provides an opportunity to reiterate specific environmental sensitivities or
commitments associated with the activity. Relevant sections of the pre- activity meeting will also be
communicated to the support vessel personnel. Attendance lists are recorded and retained.

During operations, regular HSE meetings will be held on the MODU and project vessels. During
these meetings, recent environmental incidents are reviewed and awareness material presented.
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7.4.4 Management of Training Requirements

All personnel on the MODU and project vessels are required to be competent to perform their
assigned positions. This may be in the form of external or ‘on the job’ training. The vessel Safety
Training Coordinator (or equivalent) is responsible for identifying training needs, keeping records of
training performed and identifying minimum training requirements.

7.5 Monitoring, Auditing, Management of Non-Conformance and Review

7.5.1 Monitoring

Woodside and its contractors will perform a program of periodic monitoring during the Petroleum
Activities Program — starting at mobilisation of each activity and continuing through the duration of
each activity to activity completion. This information will be collected using the tools and systems
outlined below, developed based on the EPOs, controls, standards and MC in this EP. The tools and
systems will collect, as a minimum, the data (evidence) referred to in the MC in Section 6 and
Appendix D.

The collection of this data (against the MC) will form part of the permanent record of compliance
maintained by Woodside and will form the basis for demonstrating that the EPOs and standards are
met, which will be summarised in a series of routine reporting documents.

75.1.1 Source-based Impacts and Risks
The tools and systems to monitor environmental performance, where relevant, will include:
e Daily reports which include leading indicator compliance.
e Periodic review of waste management and recycling records.

e Use of contractor’s risk identification program that requires personnel to record and submit safety
and environment risk observation cards routinely (frequency varies with contractor).

e Collection of evidence of compliance with the controls detailed in the EP relevant to offshore
activities by the Woodside Offshore HSE Adviser (other compliance evidence is collected
onshore).

e Environmental discharge reports that record volumes of planned and unplanned discharges
downhole (in the well), to ocean and atmosphere.

¢ Monitoring of progress against the Drilling and Completion function scorecard for KPIs.

¢ Internal auditing and assurance program as described in Section 7.5.2.

Throughout this activity, Woodside will continuously identify new source-based risks and impacts
through the Monitoring and Auditing systems and tools described above and in Section 7.5.2.
7.5.1.2 Management of Knowledge

Review of knowledge relevant to the existing environment is undertaken in order to identify changes
relating to the understanding of the environment or legislation that supports the risk and impact
assessments for EPs (in-force and in-preparation). Relevant knowledge is defined as:

e Environmental science supporting the description of the existing environment.
e Socio-economic environment and stakeholder information.
e Environmental legislation.

The frequency and documentation of reviews, communication of relevant new knowledge and
consideration of management of change are documented in the WMS Environment Plan Guideline.
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Under the Oil Spill Scientific Monitoring Program preparedness, an annual review and update to the
environmental baseline studies database is completed and documented. Periodic location-focused
environmental studies and baseline data gap analyses are completed and documented. Any
subsequent studies scoped and executed as a result of such gap analysis are managed by the
Environment Science Team and tracked via the Corporate Environment Baseline Database.

7.5.2 Auditing
Environmental performance auditing will be performed to:

e Identify potential new, or changes to existing environmental impacts and risk, and methods for
reducing those to ALARP.

e Confirm that mitigation measures detailed in this EP are effectively reducing environmental
impacts and risk, that mitigation measures proposed are practicable and provide appropriate
information to verify compliance.

e Confirm compliance with the Performance Outcomes, Controls and Standards detailed in this
EP.

Internal auditing will be performed to cover each key project activity as summarised below.

7.5.2.1 MODU Activities

Internal auditing is performed on a MODU-specific schedule, rather than a schedule to align with
each well. This enables continuous review and improvement of environmental performance over the
term of the MODU contract. The following internal audits, inspections and reviews will be performed
to review the environmental performance of the activities:

e Survey environment rig equipment for a newly contracted MODU (if not previously contracted to
Woodside within the last two years) against Woodside’s Engineering Standard — Rig Equipment.
This standard covers functional and technical requirements for Woodside contracted rigs and
their associated equipment. An environment rig equipment survey scope typically includes mud
and solids control systems, environmental discharge control (including drainage management),
and loss of containment management.

e Complete a minimum of monthly environmental inspection (conducted by offshore Woodside
personnel or a delegate) which may include verifying:

- bunkering/transfers between support vessels and MODU /project vessels

- environment containment including chemical storage, spill response equipment and
housekeeping

- general MODU environment risks including waste management, drilling fluids oil/water
separation, and inspection of subsea and moonpool areas.

e Perform at least one environment audit during the Petroleum Activities Program, while the MODU
is on location (by a Woodside Environment Adviser or delegate), which may include:

- operational compliance audits relevant to environmental risk of activities which may
include compliance with training commitments, discharge requirements, bunkering
activities, verification of use of approved chemicals, and satisfactory close out of items
from previous audits

- inspection of selected risk areas/activities (which may include shaker house, drill floor
and mud management while commencing riser drilling or reservoir interception) during
routine MODU visits throughout the MODU campaign, determined by risk, previous
incidents or operation specification requirements.
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7.5.2.2 Subsea Scope Activities
The following internal auditing will be performed for the subsea scope activities:

e Pre-mobilisation inspection/audit report will be conducted by a relevant person (before
commencing). The scope of the audits are risk-based and specific to the relevant activity, but will
generally focus on aspects relating to ensuring appropriate understanding of environmental
commitments and the operational readiness of the activity scope, including appropriate
environmental controls in place. All primary vessels associated with the above scopes will be
audited by Woodside. Support or transport vessels will be assessed on a risk-based approach,
but will be audited via the primary subsea installation contractor’s process.

e At least one operational compliance audit relevant to applicable EP commitments will be
conducted by a Woodside Environment Adviser for the subsea campaign. The audit may be
conducted offshore or office-based, subject to the duration of the activity and logistics of
performing the audit offshore for short duration scopes.

e Contractor-specific HSE audits will also be conducted of the associated support vessels. The
audits will consider the implementation of HSE management, risk management, as well as pre-
mobilisation and offshore readiness.

e Vessel-based HSE inspections will be conducted fortnightly by vessel HSE personnel. Each
inspection will focus on a specific risk area relevant to the project activity and a formal report will
be issued (for example, bunkering controls, chemical and discharge management, cetacean
reporting, etc.).

The internal audits and reviews, combined with the ongoing monitoring described in Section 7.5.1,
and collection of evidence for MC are used to assess EPOs and standards.

As part of Woodside’s Environmental Management System (EMS) and/or assurances processes,
activities may also be periodically selected for environmental audits as per Woodside’s internal
auditing process. Audit, inspection and review findings relevant to continuous improvement of
environmental performance are tracked through the Environmental Commitments and Actions
Register.

This Environmental Commitments and Actions Register is used to track subsea support vessel and
subsea activity compliance with EP commitments, including any findings and corrective actions.

Non-conformances identified will be reported and/or tracked in accordance with Section 7.8.3 and
Section 7.8.4.

7.5.2.3 Marine Assurance

Woodside’'s marine assurance is managed by the Marine Assurance Team of the Logisticsin
accordance with Woodside’s Marine Offshore Vessel Assurance Procedure. The Woodside process
is based on industry standards and consideration of guidelines and recommendations from
recognised industry organisations such as Oil Companies International Marine Forum and
International Maritime Contractors Association.

The process is mandatory for all vessels (other than tankers and floating production storage and
offloading vessels) hired for Woodside operations, including for short term hires (i.e. <3 months in
duration). It defines applicable marine offshore assurance activities, ensuring all vessel operators
operate seaworthy vessels that meet the requirements for a defined scope of work and are managed
with a robust safety management system.

The process is multi-faceted and encompasses the following marine assurance activities:
e Offshore Vessel Safety Management System assessment (OVMSA)

e DP system verification
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e vessel inpsections
e QVID or condition and suitability assessment

e project support for tender review, evaluation and pre/post contract award.

Vessel inspections are used to verify actual levels of compliance with the company’s Safety
Management System, the overall condition of the vessel and the status of the planned maintenance
system onboard. Woodside Marine Assurance Specialist will conduct a risk assessment on the
vessel to determine the level of assurance applied and the type of vessel inspection required.

Methods of vessel inspection may include, and are not limited to:
e Woodside marine vessel inspection

e OCIMF OVID Inspection

e IMXA CMID Inspection

e Marine Warranty Survey

Upon completion of the marine assurance process, to confirm that identified concerns are addressed
appropriately and conditions imposed are managed, the Woodside Marine Assurance Team will
issue the vessel a statement of approval. Should a vessel not meet the requirements of the Woodside
Marine Offshore Vessel Assurance Process and be rejected, there does exist an opportunity to
further scrutinise the proposed vessel.

Where a vessel inspection and/or OVMSA verification review is not available and all reasonable
efforts based on time and resource availability have been made to complete this (e.g. short term
vessel hire), the Marine Assurance Specialist Offshore may approve the use of an alternate means
of inspection, known as a risk assessment.

7.5.2.4 Risk Assessment

Woodside conducts a risk assessment of vessels where either an OVMSA Verification Review and/or
an OVID inspection cannot be completed. This is not a regular occurrence and is typically used when
the requirements of the assurance process are unable to be met or the processes detailed are not
applicable to a proposed vessel(s).

The risk assessment is a semi-quantitative method of determining what further assurance process
activity, if any, is required to assure a vessel for a particular task or role. The process compares the
level of management control a vessel is subject to against the risk factors associated with the activity
or role.

Several factors are assessed as part of a vessel risk assessment, including:
e Management control factors:

- Company audit score (i.e. management system)

- vessel HSE incidents

- vessel Port State Control deficiencies

- instances of Port State Control vessel detainment

- years since previous satisfactory vessel inspection

- age of vessel

- contractors’ prior experience operating for Woodside.

e Activity risk factors:
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- people health and safety risks (a function of the nature of the work and the area of
operation)

- environmental risks (a function of environmental sensitivity, activity type and magnitude
of potential environment damage (e.g. largest credible oil spill scenario))

- value risk (likely time and cost consequence to Woodside if the vessel becomes
unusable)

- reputation risk
- exposure (i.e. exposure to risk based on duration of project)
- industrial relations risk.

The acceptability of the vessel or requirement for further vessel inspections or audits is based on the
ratio of vessel score to activity risk. If the vessel management control is not deemed to appropriately
manage activity risk, a satisfactory company audit and/or vessel inspection may be required before
awarding work.

The risk assessment is valid for the period a vessel is on hire and for the defined scope of work.

7.5.3 Management of Non-conformance

Woodside classifies non-conformances with EPOs and standards in this EP as environmental
incidents. Woodside employees and contractors are required to report all environmental incidents,
and these are managed as per Woodside’s internal event recording, investigation and learning
requirements.

An internal computerised database called First Priority is used to record and report these incidents.
Details of the event, immediate action taken to control the situation, investigation outcomes and
corrective actions to prevent reoccurrence are all recorded. Corrective actions are monitored using
First Priority and closed out in a timely manner.

Woodside uses a consequence matrix for classification of environmental incidents, with the
significant categories being A, B and C (as detailed in Section 2.6.3). Detailed investigations are
completed for all categories A, B, C and high potential environmental incidents.

7.5.4 Review

7.5.4.1 Management Review

Within the Environment Function, senior management regularly monitor and review environmental
performance and the effectiveness of managing environmental risks and performance. Within each
Function and Business Unit Leadership Team (e.g. Drilling and Completions, Subsea and
Developments/Projects), managers review environmental performance regularly, including through
quarterly HSE review meetings.

Woodside’s Drilling and Completions Environment Team will perform six-monthly reviews of the
effectiveness of the implementation strategy and associated tools. This will involve reviewing the:

e Drilling and Completions environment KPIs (leading and lagging)
e Tools and systems to monitor environmental performance (detailed in Section 7.5.1)
e Lessons learned about implementation tools and throughout each campaign.

e Reviews of oil spill arrangements and testing are performed in accordance with Section 7.9.
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7.5.4.2 Learning and Knowledge Sharing

Learning and knowledge sharing occurs via a number of different methods including:
e Event investigations.

e Event bulletins.

e After action review conducted at the end of each well, including review of environmental
incidents as relevant.

e Ongoing communication with MODU operators.
e Formal and informal industry benchmarking.
e Cross asset learnings.

e Engineering and technical authorities discipline communications and sharing.

7.5.4.3 Review of Impacts, Risks and Controls Across the Life of the EP

In the unlikely case that activities described in this EP do not occur continuously or sequentially,
before recommencing activities after a cessation period greater than 12 months, impacts, risks and
controls will be reviewed.

The process will identify or review impacts and risks associated with the newly-commencing activity,
and will identify or review controls to ensure impacts and risks remain/are reduced to ALARP and
acceptable levels. Information learned from previous activities conducted under this EP will be
considered. Controls which have previously been excluded on the basis of proportionality will be
reconsidered. Any required changes will be managed by the MOC process outlined below (Section
7.6).

7.6 Management of Change and Revision

7.6.1 Environmental Plan Management of Change

Management of changes relevant to this EP, concerning the scope of the activity description
(Section 3) including: review of advances in technology at stages where new equipment may be
selected such as vessel contracting; changes in understanding of the environment, DAWE EPBC
Act listed threatened and migratory species status, Part 13 statutory instruments (recovery plans,
threat abatement plans, conservation advice, wildlife conservation plans) and current requirements
for AMPs (Section 4); and potential new advice from external stakeholders (Section 5), will be
managed in accordance with Regulation 17 of the Environment Regulations.

Risk will be assessed in accordance with the environmental risk management methodology (Section
2.6) to determine the significance of any potential new environmental impacts or risks not provided
for in this EP. Risk assessment outcomes are reviewed in compliance with Regulation 17 of the
Environment Regulations.

Minor changes where a review of the activity and the environmental risks and impacts of the activity
do not trigger a requirement for a formal revision under Regulation 17 of the Environment
Regulations, will be considered a ‘minor revision’. Minor administrative changes to this EP, where
an assessment of the environmental risks and impacts is not required (e.g. document references,
phone numbers, etc.), will also be considered a ‘minor revision’. Minor revisions as defined above
will be made to this EP using Woodside’s document control process. Minor revisions will be tracked
in an MOC Register to ensure visibility of cumulative risk changes, as well as enable internal EP
updates/reissuing as required. This document will be made available to NOPSEMA during regulator
environment inspections.
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7.6.2 OPEP Management of Change

Relevant documents from the OPEP will be reviewed in the following circumstances:
e implementation of improved preparedness measures

e achange in the availability of equipment stockpiles

e achange in the availability of personnel that reduces or improves preparedness and the capacity
to respond

¢ the introduction of a new or improved technology that may be considered in a response for this
activity

e toincorporate, where relevant, lessons learned from exercises or events

e if national or state response frameworks and Woodside’s integration with these frameworks
changes.

Where changes are required to the OPEP, based on the outcomes of the reviews described above,
they will be assessed against Regulation 17 to determine if EP, including OPEP, resubmission is
required (see Section 7.6.1). Changes with potential to influence minor or technical changes to the
OPEP are tracked in management of change records, project records and incorporated during
internal updates of the OPEP or the five-yearly revision.

7.7 Record Keeping

Compliance records (outlined in MC in Section 6) will be maintained.

Record keeping will be in accordance with Regulation 14(7) that addresses maintaining records of
emissions and discharges.

7.8 Reporting

To meet the EPOs and standards outlined in this EP, Woodside reports at a number of levels, as
outlined in the next sections.

7.8.1 Routine Reporting (Internal)

7.8.1.1 Daily Progress Reports and Meetings

Daily reports for drilling activities are prepared and issued to key support personnel and
stakeholders, by relevant managers responsible for the well. The report provides performance
information about drilling activities, heath, safety and environment, and current and planned work
activities.

Meetings between key personnel are used to transfer information, discuss incidents, agree plans for
future activities and develop plans and accountabilities for resolving issues.
7.8.1.2 Regular HSE Meetings

Regular dedicated HSE meetings are held with the offshore and Perth-based management and
advisers to address targeted HSE incidents and initiatives. Minutes of these meetings are produced
and distributed as appropriate.

7.8.1.3 Performance Reporting

Monthly and quarterly performance reports are developed and reviewed by the Function and
Business Unit Leadership Teams (e.g. Drilling and Completions). These reports cover a number of
subject matters, including:
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e HSE incidents (including high potential incidents and those related to this EP) and recent
activities

e Corporate KPI targets, which include environmental metrics
e Outstanding actions as a result of audits or incident investigations

e Technical high and low lights.
7.8.2 Routine Reporting (External)

7.8.2.1 Start and End Notifications of the Petroleum Activities Program

In accordance with Regulation 29, Woodside will notify NOPSEMA and DMIRS of the
commencement of the Petroleum Activities Program at least ten days before the activity commences,
and will notify NOPSEMA and DMIRS within ten days of completing the activity.

7.8.2.2 Environmental Performance Review and Reporting

In accordance with applicable environmental legislation for the activity, Woodside is required to
report information about environmental performance to the appropriate regulator. Regulatory
reporting requirements are summarised in Table 7-2.

Table 7-2: Routine external reporting requirements

Report Recipient Frequency Content
Monthly Recordable NOPSEMA | Monthly, by the 15th of each month. Details of recordable incidents
Incident Reports that have occurred during the

Petroleum Activities Program for
previous month (if applicable).

Environmental NOPSEMA | Annually, with the first report submitted Compliance with EPOs, controls
Performance Report within 12 months of the commencement | and standards outlined in this EP,
of the Petroleum Activities Program in accordance with the
covered by this EP (as per the Environment Regulations.

requirements of Regulation 14(2).

7.8.2.3 End of the Environmental Plan

The EP will end when Woodside notifies NOPSEMA that the Petroleum Activities Program has
ended and all of the obligations identified in this EP have been completed, and NOPSEMA has
accepted the notification, in accordance with Regulation 25A of the Environment Regulations.
7.8.3 Incident Reporting (Internal)

The process for reporting environmental incidents is described in Sections 7.8.3 and 7.8.4 of this
EP. It is the responsibility of the Woodside Project Manager to ensure reporting of environmental
incidents meets Woodside and regulatory reporting requirements as detailed in the Woodside HSE
Event Reporting and Investigation Procedure and this section of this EP.

7.8.4 Incident Reporting (External) — Reportable and Recordable
7.8.4.1 Reportable Incidents

Definition
A reportable incident is defined under Regulation 4 of the Environment Regulations as:

e ‘an incident relating to the activity that has caused, or has the potential to cause, moderate to
significant environmental damage’.

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: BLOOO0OAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 299 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

A reportable incident for the Petroleum Activities Program is:

e an incident that has caused environmental damage with a Consequence Level of Moderate (C)
or above (as defined under Woodside’s Risk Table (refer to Figure 2-6)).

e anincident that has the potential to cause environmental damage with a Consequence Level of
Moderate (C) or above (as defined under Woodside’s Risk Table (refer to Figure 2-6)).

e The environmental risk assessment (Section 6) for the Petroleum Activities Program identifies
those risks with a potential consequence level of C+ for environment. The incidents that have
the potential to cause this level of impact include hydrocarbon loss of containment events to the
marine environment resulting from a loss of well integrity.

¢ Any such incidents represent potential events which would be reportable incidents. Incident
reporting is performed with consideration of NOPSEMA (2014) guidance stating, ‘if in doubt,
notify NOPSEMA’, and assessed on a case-by-case basis to determine if they trigger a
reportable incident as defined in this EP and by the Regulations.

Notification

NOPSEMA will be notified of all reportable incidents, according to the requirements of Regulations
26, 26A and 26AA of the Environment Regulations. Woodside will:

¢ Report all reportable incidents to the regulator (orally) ASAP, but within two hours of the incident
or of its detection by Woodside

e Provide a written record of the reported incident to NOPSEMA, the National Offshore Petroleum
Titles Administrator (NOPTA) and the Department of the responsible State Minister (DMIRS)
ASAP after orally reporting the incident

e Complete a written report for all reportable incidents using a format consistent with the
NOPSEMA Form FM0831 — Reportable Environmental Incident (Appendix E) which must be
submitted to NOPSEMA ASAP, but within three days of the incident or of its detection by
Woodside

e Provide a copy of the written report to the NOPTA and DMIRS, within seven days of the written
report being provided to NOPSEMA.

e AMSA will be notified of oil spill incidents ASAP after their occurrence, and DAWE notified if
MNES are to be affected by the oil spill incident.
7.8.4.2 Recordable Incidents

Definition

A recordable incident as defined under Regulation 4 of the Environment Regulations is an incident
arising from the activity that ‘breaches an environmental performance outcome or environmental
performance standard, in the EP that applies to the activity, that is not a reportable incident’.

Notification

NOPSEMA will be notified of all recordable incidents, according to the requirements of Regulation
26B(4), no later than 15 days after the end of the calendar month using the NOPSEMA Form —
Recordable Environmental Incident Monthly Summary Report detailing:

e All recordable incidents that occurred during the calendar month.

¢ All material facts and circumstances concerning the recordable incidents that the operator knows
or is able, by reasonable search or enquiry, to find out.
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e Any action taken to avoid or mitigate any adverse environment impacts of the recordable
incidents.

e The corrective action that has been taken, or is proposed to be taken, to prevent similar
recordable incidents.

e The action that has been taken, or is proposed to be taken, to prevent a similar incident occurring
in the future.

7.8.4.3 Other External Incident Reporting Requirements

In addition to the notification and reporting of environmental incidents defined under the Environment
Regulations and Woodside requirements, Table 7-3 describes the incident reporting requirements
that also apply in the Operational Area.
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Table 7-3: External Incident Reporting Requirements

listed as Threatened or
Migratory under the EPBC
Act

Event Responsibility | Notifiable Notification requirements Contact Contact detail
party
Any marine incidents during | Vessel Master AMSA Incident Alert Form 18 as soon as reasonably | AMSA reports@amsa.gov.au
Petroleum Activities practicable*
Program Within 72 hours after becoming aware of the
incident, submit Incident Report Form 19
Oil pollution incidents in Vessel Master AMSA As per Article 8 and Protocol | of MARPOL AMSA RCC If the ship is at sea, reports are to be
Commonwealth waters Rescue within two hours via the national emergency Australia made to:
Coordination | 24-hour notification contacts and a written Free call: 1800 641 792
Centre report within 24 hours of the request by AMSA
P q y Phone: 08 9430 2100 (Fremantle)
(RCC)
Qil pollution incidents in Vessel Master AMSA Without delay as per Protection of the Sea RCC Phone:
Commonwealth waters Act, part Il, section 11(1), AMSA RCC notified | Australia 1800 641 792
verbally via the national emergency 24-hour
notification contact of the hydrocarbon spill; or
follow up with a written Pollution Report ASAP +61 2 6230 6811
after verbal notification AFTN: YSARYCYX
Any oil pollution incident Vessel Master DAWE Reported verbally, ASAP Director of Phone:
which has the potential to National 02 6274 2220
enter a National Park or Parks
requires oil spill response
activities to be conducted
within a National Park
Activity causes Vessel Master DAWE Within seven days of becoming aware Secretary of | Phone:
unintentional death of or the DAWE 1800 803 772
injury to fauna species Email-

protected.species@environment.gov.au
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The pollution activities should also be reported to AMSA via RCC Australia by the Vessel Master
are:

e Any loss of plastic material.
e Garbage disposed of in the sea within 12 nm of land (garbage includes food, paper, bottles, etc.).
e Any loss of hazardous materials.

e For oil spill incidents, other agencies and organisations will be notified as appropriate to the
nature and scale of the incident as per procedures and contact lists in the Qil Pollution
Emergency Arrangements (Australia) and the Balnaves Plug and Abandonment Oil Pollution
First Strike Plan (Appendix I).

e Externalincident reporting requirements under the OPGGS (Safety) Regulations, including under
Subregulation 2.42, notices and reports of dangerous occurrences will be reported to NOPSEMA
under the approved activity safety cases.

7.9 Emergency Preparedness and Response

7.9.1 Overview

Under Regulation 14(8), the implementation strategy must contain an Oil Pollution Emergency Plan
(OPEP) and provide for updating the OPEP. Regulation 14(8AA) outlines the requirements for the
OPEP which must include adequate arrangements for responding to and monitoring oil pollution.

A summary of how this EP and supporting documents address the various requirements of
Environment Regulations relating to oil pollution response arrangements is shown in Table 7-4.

Table 7-4: Oil pollution and preparedness and response overview

Content Environment Document/Section Reference
Regulations
Reference
Details of (oil pollution response) Regulation 13(5), Qil Spill Preparedness and Response Mitigation
control measures that will be used to (6), 14(3) Assessment (Appendix D)
reduce the impacts and risks of the
activity to ALARP and an acceptable
level
Describes the OPEP Regulation 14(8) EP: Woodside’s oil pollution emergency plan has
the following components:
e Woodside QOil Pollution Emergency
Arrangements (Australia)
e Oil Pollution First Strike Plan (Appendix I)
e Oil Spill Preparedness and Response
Mitigation Assessment (Appendix D)
e In accordance with Regulation 31 of the
Environmental Regulations the Woodside
Oil Pollution Emergency Arrangements
(Australia) was provided with the Julimar
Phase 2 Drilling and Subsea Installation
EP, accepted by NOPSEMA on 8
November 2019.
Details the arrangements for Regulation 14(8AA) | Oil Spill Preparedness and Response Mitigation
responding to and monitoring oil Assessment (Appendix D)
pollution (to inform response activities), e  Oil Pollution First Strike Plan (Appendix 1)
including control measures
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Content Environment Document/Section Reference

Regulations

Reference

Details the arrangements for updating Regulation 14(8), e EP: Section 7.9.5
and testing the oil pollution response (8A), (8B), (8C) «  Oil Spill Preparedness and Response
arrangements Mitigation Assessment (Appendix D)
Details of provisions for monitoring Regulation 14(8D) Qil Spill Preparedness and Response Mitigation
impacts to the environment from oil Assessment (Appendix D)

pollution and response activities

Demonstrates that the oil pollution Regulation 14(8E) Oil Pollution Emergency Arrangements (Australia)
response arrangements are consistent
with the national system for oil pollution
preparedness and control

7.9.2 Emergency Response Training

Regulation 14(5) requires that the implementation strategy includes measures to ensure that
employees and contractors have the appropriate competencies and training. Woodside has
conducted a risk-based training needs analysis on positions required for effective oil spill response.
Following the mapping of training to Woodside identified competencies, training was then mapped
to positions based on their required competencies.

Table 7-5: Minimum levels of competency for key IMT positions

IMT Position Minimum Competency
Corpo_rate Incident e Incident and Crisis Leadership Development Program (ICLDP)
(L:g;)ég'rnate Centre (CICC) |, Oil Spill Response Skills Enhancement Course (OSREC - internal course)
e Participation in L2 oil spill exercise (initial)
e Participation in L2 oil spill exercise (refresher)
Security & Emergency e ICLDP

Manager Duty Manager e OSREC

e IMO2 or equivalent spill response specialist level with an oil spill response
organisation (OSRO)

e Participation in L2 oil spill exercise (initial)
e Participation in L2 oil spill exercise (refresher)

Operations, e OSREC

Planning, e ICC Fundamentals Course (internal course)
Logistics, e Participation in L2 oil spill exercise (initial)
Safety e Participation in L2 oil spill exercise (refresher)

Environment Coordinator e ICC Fundamentals

e OSREC

e IMO2 or equivalent spill response specialist level with an OSRO
e Participation in L2 oil spill exercise (initial)

e Participation in L2 oil spill exercise (refresh

Note on competency/equivalency

In 2018 Woodside undertook a review of incident and crisis systems, processes and tools to assess whether these
were fit-for purpose and has rolled out a change to the Incident and Crisis Management training and the oil spill
response training requirements for both ICC and field-based roles.

The revised ICC Fundamentals training Program and Incident and Crisis Leaders Development Program (ICLDP)
align with the performance requirements of the PMAOMIR320 — Manage Incident Response Information and
PMAOMORA418 - Coordinate Incident Response.
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Regarding training specific equivalency;
e |ICLDP is mapped to PMAOMORA418 (and which is equivalent to IMOIIl when combined with Woodside’s OSREC

course) and ensures broader incident management principles aligned with Australasian Inter-service Incident
Management System (AIIMS).

e Therevised ICC Fundamentals Course is mapped to PMAOMIR320 (and which is equivalent to IMOII). The
blended learning program offers modules aligned to IMOIIl, IMOII, IMOI and AMOSC Core Group Training OiIl
Spill Response Organisation Specialist Level training.

e OSREC involves the completion of two (2) online AMSA Modules (Introduction to National Plan and Incident
management; and Introduction to oil spills) as well as elements of IMOI and IMOI! tailored to Woodside specific
OSR capabilities.

e Woodside Learning Services (WLS) are responsible for collating and maintaining personnel training records. The
HSP Dashboard reflects the competencies required for each oil spill role (IMT/operational).

7.9.3 Emergency Response Preparation

The Corporate Incident Coordination Centre (CICC), based in Woodside’s head office in Perth, is
the onshore coordination point for an offshore emergency. The CICC is staffed by a roster of
appropriately skilled personnel available on call 24 hours a day. The CICC, under the leadership of
the CICC Leader, supports the site-based Incident Management Team (IMT) by providing additional
support in areas such as operations, logistics, planning, people management and public information
(corporate affairs). A description of Woodside’s Incident Command Structure and arrangements is
further detailed in the Woodside Oil Pollution Emergency Arrangements (Australia).

Woodside will have an Emergency Response Plan (ERP) in place relevant to the Petroleum Activities
Program. The ERP provides procedural guidance specific to the asset and location of operations to
control, coordinate and respond to an emergency or incident. For a drilling activity, the ERP will be
a bridging document to the contracted rig’s emergency documentation. This document summarises
the emergency command, control and communications processes for the integrated operation and
management of an emergency. It is developed in collaboration with the contracted rig and ensures
roles and responsibilities between the contracted rig and Woodside personnel are identified and
understood. The ERPs will contain instructions for vessel emergency, medical emergency, search
and rescue, reportable incidents, incident notification, contact information and activation of the
contractor’'s emergency centre and Woodside Communication Centre (WCC).

In the event of an emergency of any type:

e On the MODU the OIM will assume overall onsite command and act as the Incident Controller
(IC). All persons aboard the MODU will be required to act under the IC’s directions. The
MODU/vessels will maintain communications with the onshore Drilling Superintendent and/or
other emergency services in the event of an emergency. Emergency response support can be
provided by the contractor’s emergency centre or WCC if requested by the IC.

e Vessel Master (depending on the location of the emergency) will assume overall onsite command
and act as the IC. All persons will be required to act under the IC’s directions. The vessels will
maintain communications with the onshore project manager and/or other emergency services in
the event of an emergency. Emergency response support can be provided by the contractor’s
emergency centre or WCC if requested by the IC.

e The MODU and project vessels will have on-board equipment for responding to emergencies
including medical equipment, fire-fighting equipment and oil spill response equipment.
7.9.4 Oil and Other Hazardous Materials Spill

A significant hydrocarbon spill during the proposed Petroleum Activities Program is unlikely, but
should such an event occur, it has the potential to result in a serious safety or environmental incident
and cause asset and reputational damage if not managed properly. The Woodside Oil Pollution
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Emergency Arrangements (Australia) document, supported by the Oil Pollution First Strike Plan
(Appendix 1) and activity SCERP which provide tactical response guidance to the activity/area and
Appendix D this EP, cover spill response for this Petroleum Activities Program.

The Security and Emergency Management Function is responsible for managing Woodside’s
hydrocarbon spill response equipment and for maintaining oil spill preparedness and response
documentation. In the event of a major spill, Woodside will request that AMSA (administrator of the
National Plan) provides support to Woodside through advice and access to equipment, people and
liaison. The interface and responsibilities, as defined under the National Plan, are described in the
Woodside Oil Pollution Emergency Arrangements (Australia). AMSA and Woodside have a
Memorandum of Understanding in place to support Woodside in the event of an oil spill.

The Oil Pollution First Strike Plan and activity SCERP provide immediate actions required to
commence a response (Appendix I).

The MODU and project vessels will have SOPEPs in accordance with the requirements of MARPOL
73/78 Annex I. These plans outline responsibilities, specify procedures and identify resources
available in the event of a hydrocarbon or chemical spill from vessel activities. The Oil Pollution First
Strike Plan is intended to work in conjunction with the SOPEPSs, if hydrocarbons are released to the
marine environment from a vessel.

Woodside has established EPOs, performance standards and MC to be used for oil spill response
during the Petroleum Activities Program, as detailed in Appendix D.

7.9.5 Emergency and Spills Response

Woodside categorises incidents and emergencies in relation to response requirements as follows:

7.95.1 Level 1

Level 1 incidents are those that can be resolved using existing resources, equipment and personnel.
A Level 1 incident is contained, controlled and resolved by site/regionally based teams using existing
resources and functional support services.

7.9.5.2 Level 2

Level 2 incidents are characterised by a response that requires external operational support to
manage the incident. It is triggered if the capabilities of the tactical level response are exceeded.
This support is provided to the activity by activating all or part of the responsible CICC.

7.9.5.3 Level 3

A Level 3 incident or crisis is identified as a critical event that seriously threatens the organisation’s
people, the environment, company assets, reputation, or livelihood. At Woodside, the Crisis
Management Team (CMT) manages the strategic impacts in order to respond to and recover from
the threat to the company (material impacts, litigation, legal and commercial, reputation etc.). The
CICC may also be activated as required to manage the operational incident response.

7.9.6 Source Control Response Capability

Source Control IMT Structure

The Woodside Incident and Crisis Management Structure is outlined in the Woodside Oil Pollution
Emergency Arrangements (Australia). In a Level 3 Incident, the Source Control Functional Support
Team (FST) will be formed reporting to the Operations Coordinator. The structure of the Source
Control FST is shown in Figure 7-1.
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INCIDENT AND CRISIS MANAGEMENT STRUCTURE

@ cco/excom

CMT Leader
CRISIS e (EXCOM Member)

CM Adviser [vp SZEM or delegate)

Management Support

VP PRGC VP Impacted Asset VP Corporate Affairs VP Finance/Commercial
or delegate or delegate or delegate or delegate or delegate

INCIDENT
MANAGEMENT Corporate Incident Coordination Centre (CICC) Leader

External Liaison Officer/s Deputy CICC Leader EEES roseet S&EM Adviser

Internal Liaison Officer/s
cean, Techaclogy Management Support
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Environment FST
| People | Planning e Operations . Logistics Public Information Livelihood
H Coordinator Coordinator NS Coordinator Coordinator Coordinator Coordinator - Operations FST
L . H&S Adviser Intelligence : . Asset Interface - Marine - Reputation FST

Environment - Aviation - Livelihood FST

- Materials - Others
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MANAGEMEN IMT Leader {QIM/IMT/Country/CSOC etc)

. Emergency Respon:e Team/First Responders

" Operations
s Coordinator
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Interface / Coordinator
Deputy Source Control
Coordinator
. SFRT Unit
. Capping Unit
. SSDI Unit
Relief Well
Unit
. Well Kill Unit

Figure 7-1: Source Control Functional Support Team structure

Roles and responsibilities of the Source Control FST Leaders are summarised in Table 7-6.

Table 7-6: Source Control Functional Support Team roles and responsibilities

Role Key Responsibilities

Source Control Coordinator e Activate Source Control responses
e  Approve operational plans
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e Manage Source Control FST
e Report to Operations Coordinator

Deputy Source Control Coordinator | e  Approve operational plans

e Manage Source Control Function and ensure coordination among
groups/units

Subsea First Response Toolkit e Mobilise vessel with work class ROVs

(SFRT) Unit Coordinator e  Survey and attempt to function BOP

e Debris clearance survey and operations

Capping Unit Coordinator e Mobilise capping stack and support equipment

e Assemble and test capping stack for deployment
e Hydrate remediation

e Capping stack operations as required

Subsea Dispersant Injection (SSDI) | ¢  Develop dispersant application and monitoring plans

Unit Coordinator e Apply for local Government approvals

e Conduct subsea dispersant application and monitoring operations

Relief Well Unit Coordinator e Determine if impacted rig may be utilised for relief rig or capping stack
deployment

e Determine number of relief wells to be drilled
e Obtain and assess information on reservoir and wellbore geometry
e Coordinates mobilisation of relief well rig(s) and execution of relief well(s)

Well Kill Unit Coordinator e  Obtain and review reservoir and wellbore data
e Determine kill weights and pumping rates

e Develop the well kill plan

e  Conduct kill operations

The Source Control units described in Figure 7-1, may include the following support positions:
e HSE Adviser/s

o Well Delivery Manager/s

e Subsea Manager/s

e D&C Superintendent/s

e Subsea Vessel Superintendent/s

e Lead D&C and Subsea Engineers

e D&C Engineering support, as required

e Subsea Engineering support, as required

e Contractor Representatives including source control contractors

e Logistics Coordinator/s

7.9.6.1 Source Control Response Personnel Resourcing and Competency

All Source Control unit leader positions will be filled with Woodside personnel from the Subsea and
Pipeline (SSPL) and Drilling and Completions (D&C) Departments.

All personnel will hold a relevant tertiary qualification, well control certifications and industry
experience commensurate with the position being held.
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Initial Source Control functional response will typically be led by a Subsea and Pipeline Manager or
Well Delivery Manager in the role of the Source Control Coordinator and the remaining FST roles
would be filled by suitably experienced people, sourced from the operational team and across the
broader SSPL and D&C functions.

The Source Control teams will be scaled with additional resources depending on the specifics of the
scenario. As the emergency response duration increases suitable arrangements will be made to
establish shifts and duty roster cycles to ensure ongoing functional support. Woodside has access
to sufficient personnel to cover 24 hour operations on a rolling roster through existing personnel
capabilities.

The Source Control IMT response structure indicated in Figure 7-1 is estimated to require from 4 up
to 12 positions per shift varying with the scale of response, 8 to 24 positions for 24 hour coverage.
For an prolonged response resources to provide on/off weekly cycles, an additional 8 to 24 positions
will be required, totalling 16 to 48 positions over the scale of response. These numbers are indicative
and will vary depending on scale and complexity of operations.

The current organisational review indicates Woodside have > 80 internal staff members to support
the Source Control IMT positions. In the event of a level 3 incident, response activities will be given
priority and other projects may be reduced or suspended allowing reallocation of significant
additional resources. Woodside would require access to external resources primarily for Specialist
Services and Expertise in Source Control / Well Control operations.

Additional personnel to support the Source Control FST will be filled through the following avenues:
e Well Control Specialists through existing contracts e.g. Wild Well Control, Add Energy

e Secondment of Personnel from other Titleholders through APPEA Industry Memorandum of
Understanding (2021)

e Engineering support through call-off frame agreements.

Following personnel call-off, online briefings will be held for external personnel prior to commencing
work. If building access is required, onboarding will commence as per the Woodside's Office Access
Management Procedures. In the event of an emergency, building access can be expedited at the
discretion of the CICC or identified senior leaders and facilities for remote operations would also be
set up.

7.9.7 Emergency and Spill Response Drills and Exercises

Woodside’s capability to respond to incidents will be tested periodically, in accordance with the
Emergency and Crisis Management Procedure. The scope, frequency and objective of these tests
is described in Table 7-7. Emergency response testing is aligned to existing or developing risks
associated with Woodside’s operations and activities. Corporate hazards/risks outlined in the
corporate risk register, respective Safety Cases or project Risk Registers, are reference points
developing and scheduling emergency and crisis management exercises. External participants may
be invited to attend exercises (e.g. government agencies, specialist service providers, oil spill
response organisations, or industry members with which Woodside has mutual aid arrangements).

The overall objective of exercises is to test procedures, skills and the teamwork of the Emergency
Response and Command Teams in their ability to respond to major accident / major environment
events. After each exercise, the team holds a debriefing session, during which the exercise is
reviewed. Any lessons learned or areas for improvement are identified and incorporated into revised
procedures, testing of arrangements register and OPEP, where appropriate.
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Table 7-7: Testing of response capability

Response Scope Response Testing Frequency Response Testing Objective
Category
Level 1 Exercises are | One Level 1 ‘First Strike’ drill conducted Comprehensive exercises test
Response MODU/ within two weeks of activity elements of the Oil Pollution First
vessel commencement [Note a Level 1 drill Strike Plan (Appendix ).
specific must be cqnducted withi.n two weeks of Emergency drills are scheduled to
the campaign commencing gnd then at test other aspects of the
least every 6 month hire period Emergency Response Plan.
thereafter]
Level 2 Exercises are | A minimum of one Emergency Testing both the facility IMT
Response MODU Management exercise per MODU per response and/or that of the CICC
specific campaign [must be conducted within following handover of incident
one month of campaign commencing control. Exercises may include
and at least one Level 2 exercise per 6 testing of Source Control Response
month hire period]. Strategies.
Level 3 Exercises are | The number of CMT exercises Test Woodside’s ability to respond
Response relevant to all | conducted each year is determined by to and manage a crisis level
Woodside the Chief Executive Officer, in incident.
assets consultation with the Vice President of
Security and Emergency Management.

7.9.8 Hydrocarbon Spill Response Testing of Arrangements

Woodside is required to test hydrocarbon spill response arrangements as per regulations 8B and 8C
of the Environment Regulations. Woodside’s arrangements for spill response are common across
its Australian operating assets and activities to ensure the controls are consistent. The overall
objective of testing these arrangements is to ensure that Woodside maintains an ability to respond
to a hydrocarbon spill, specifically to:

e Ensure relevant responders, contractors and key personnel understand and practise their
assigned roles and responsibilities.

e Testresponse arrangements and actions to validate response plans.

e Ensure lessons learned are incorporated into Woodside’s processes and procedures and
improvements are made where required.

If new response arrangements are introduced, or existing arrangements significantly amended,
additional testing is undertaken accordingly. If the MODU leaves the field for an extended period,
additional testing will be undertaken when it returns to routine operations. Additional activities or
activity locations are not anticipated to occur; however, if they do, testing of relevant response
arrangements will be undertaken as soon as practicable.

In addition to the testing of response capability described in Table 7-7, up to eight formal exercises
are planned annually, across Woodside, to specifically test arrangements for responding to a
hydrocarbon spill to the marine environment.

7.9.8.1 Testing of Arrangements Schedule

Woodside’s Testing of Arrangements Schedule (Figure 7-2) aligns with international good practice
for spill preparedness and response management; the testing is compatible with the IPIECA Good
Practice Guide and the Australian Emergency Management Institute Handbook. If a spill occurs,
enacting these arrangements will underpin Woodside’s ability to implement a response across its
petroleum activities. Figure 7-2 shows a condensed snapshot of Woodside’s 5-year rolling Testing
of Arrangements Schedule.
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Figure 7-2: Indicative 5-yearly testing of arrangements schedule
(Snapshot of a selection of oil spill response arrangements tested annually; Note: schedule is subject to change, additional detail is included in the live document)
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Numbered hydrocarbon spill arrangements listed in the rows of the schedule are taken from the
support plans and operational plans described in Section 1.4 of Appendix D. Each arrangement
has a support agency/company and an area to be tested (e.g. capability, equipment and personnel).
For example, an arrangement could be to test Woodside’'s personnel capability for conducting
scientific monitoring, or the ability of the Australian Marine Qil Spill Centre to provide response
personnel and equipment. About 75 hydrocarbon spill preparedness arrangements are tested
annually across the eight planned exercises, as described above.

The vertical columns under each year in Figure 7-2 relate to an individual exercise or additional
assurance actions that are conducted over the 5-year rolling schedule. The sub-heading for the
column describes the standard method of testing (e.g. discussion exercise, desktop exercise), and
the blue cells indicate the arrangements that could be tested for each method.

Arrangements in the schedule are tested at least once a year; however, some arrangements may
be tested across multiple exercises (e.g. critical arrangements) or via other ‘additional assurance’
methods outside the formal Testing of Arrangements Schedule that also constitute sufficient
evidence of testing of arrangements (e.g. audits, no-notice drills, internal exercises, assurance drills)
(refer to the first and second vertical columns for each year in Figure 7-2).

7.9.8.2 Exercises, Objectives, and KPIs

Exercises are designed to cumulatively provide assurance for all arrangements within Woodside’s
Testing of Arrangements Schedule annually across all facilities. Exercise-initiating scenarios are
derived from the worst-case credible scenarios as described in the relevant facility’s First Strike
Plans.

Objectives and KPIs for each exercise are determined by reviewing:

e The Testing of Arrangements Schedule, which identifies which arrangements can be tested for
each testing method (Section 7.9.8.1).

e The objectives and KPIs master generic plan, which summarises generic objectives and KPIs
that could be tested for specific response strategies, based on industry good practice guidance
(i.e. IPIECA) for testing oil spill arrangements.

e The oil spill ALARP commitments register, which summarises all spill response commitments
from accepted EPs (e.g. timings, numbers) for different response strategies, and considers
priority commitments and worst-cast spill scenarios.

e Actions undertaken from recommendations from previous exercises, where relevant.

e The required capabilities, number of personnel, equipment, and timeframes (i.e. arrangements)
form specific KPIs during an exercise. Where this is the case, the ALARP commitments register
indicates the specific response strategy performance standards to use/test the arrangements
against. Where relevant the most stringent performance standard across all in-force EPs is used
as the KPI. After each exercise, a report is produced that includes recommendations for
improvements, which are then converted to actions and tracked in the Testing of Arrangements
Reqister.

Additional assurance actions are also routinely undertaken outside formal exercises (e.g. response
audits, no-notice drills), which support testing of these arrangements. Evidence and outcomes from
additional assurance actions are used, where relevant, to support testing individual arrangements,
including from external sources (e.g. evidence of suppliers testing their own arrangements).
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7.9.8.3 Source Control testing and exercise arrangements

This section aims to present the testing and exercise arrangements for Source Control techniques
as recommended in the recent industry guidelines such as the APPEA Australian Offshore
Titleholders Source Control Guideline (issued June 2021) and the NOPSEMA Information Paper:
Source Control Planning and Procedures (issued June 2021)

The paragraphs below elaborate on the scope, testing frequency, objectives and close-out
processes applicable to testing/ exercises for Source Control techniques.

Scope, objectives and KPIs

a. The objective of tests/ exercises is to verify the capability of Woodside and/or contractors to
manage and deliver elements of the Source Control Plans presented in OPEP.

b. Tests may include specific elements of the response cycle for source control strategy, e.g.
activation of arrangements, mobilisation of equipment and personnel and, if relevant, testing
of specific operational plans (e.g. SFRT, capping and relief well).

c. Objectives may include; testing of IMT capabilities, communications requirements, testing of
source control response plans and evaluating specific aspects of source control
arrangements, e.g. number of personnel, equipment, mobilisation plans and timeframes for
response.

d. KPIs are taken from the ALARP commitments as stated in the OSPRMA (Appendix D).

e. The exercises are planned utilising SMEs from the function with independent observers/
agencies as available (e.g. AMOSC, OSRL) along with Industry collaboration as available/
permitted.

f. Formal exercise plans are produced prior to tests and exercises to document the scope,
objectives, allocate resources and select relevant plans and previous lessons learnt for the
test or exercise.

g. Table 7-7: Testing of response capability provides indicative scope, testing frequency and
objectives of the emergency and spill response drills and exercises which includes Source
Control response techniques.

Frequency of tests

In addition to Testing of Arrangements for all responses listed in the Schedule, Source Control
techniques are tested on an annual basis; at least one technique per year. The schedule for testing
of Source Control techniques is included under Section 7.9.8.1Testing of Arrangements
Schedule.

Woodside has tested the below response techniques in last two years:

e SSDI and Relief well response in 2019

e SFRT response (Joint Industry exercise hosted by Woodside) in 2020
Woodside plans to test:

e Capping response in Q4 2021.

e In addition, Woodside Source Control team members participate in Joint Industry exercises
on Source Control as available for continuous improvements to response plans.
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Close out Processes

Post-exercise debriefs are held with the exercise team to identify gaps and capture learnings. The
recommendations and actions are documented and assigned to the relevant function within the
organisation and tracked until close-out. Close-out reports are distributed to relevant function leads
and captured under Woodside’s document management systems and relevant processes. Lessons
learned are incorporated into Woodside’s processes and procedures and improvements are made
where required.

7.9.9 Cyclone and Dangerous Weather Preparation

As the timing of some activities associated with the Petroleum Activities Program are not yet
determined, it is possible permanent plugging activities and subsea activities will overlap with the
cyclone season (November to April, with most cyclones occurring between January and March). If
undertaking activities within cyclone season, the MODU contractor and vessel contractors must have
a Cyclone Contingency Plan (CCP) in place outlining the processes and procedures that would be
implemented during a cyclone event, which will be reviewed and accepted by Woodside.

The MODU and project vessels will receive daily forecasts from the Bureau of Meteorology. If a
cyclone (or severe weather event) is forecast, the path and its development will be plotted and
monitored using the BoM data. If there is the potential for the cyclone (severe weather event) to
affect the Petroleum Activities Program, the CCP will be actioned. If required, vessels can transit
from the proposed track of the cyclone (severe weather event).
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9. LIST OF TERMS AND ACRONYMS

Acronym Description

~ Approximately

< Less/fewer than

> Greater/more than

< Less than or equal to

> Greater than or equal to

° Degrees

°C Degrees Celsius

3D Three-dimensional

AFMA Australian Fisheries Management Authority
AHO Australian Hydrographic Office

AHS Australian Hydrographic Service

AIS Automatic Identification System

AHV Anchor handling tug(s)

AHV Anchor handling vessel(s)

ALARP As low as reasonably practicable

AMP Australian Marine Park

AMSA Australian Maritime Safety Authority

API American Petroleum Institute

ASAP As soon as possible

ASINZS Australian Standard/New Zealand Standard
ATSB Australian Transport Safety Bureau
AusSAR Australian Search and Rescue

BAL Balnaves

bbl Barrel

bbl/hr Barrels per hour

BIA Biologically Important Area

BoM Bureau of Meteorology

BOP Blowout Preventer

CAES Catch and Effort System

CCP Cyclone Contingency Plan

CEFAS United Kingdom Centre for Environment, Fisheries and Aquaculture Science
CHP Commonwealth Heritage Place

Cicc Corporate Incident Communication Centre
CITES Convention on International Trade in Endangered Species of Wild Fauna

and Flora
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Acronym Description

cm Centimetre

cm?® Cubic centimetre

CMT Crisis Management Team

CO2 Carbon dioxide

COLREGS Convention on the International Regulations for Preventing Collisions at Sea

CoP Cessation of Production

cP Centipoise

CS Cost Sacrifice

cVv Company Value

D&C Drilling and Completions

DAA Western Australian Department of Aboriginal Affairs

DAWE Department of Agriculture, Water and the Environment

dB Decibel

dBre 1 pPa Decibels relative to one micropascal; the unit used to measure the intensity of an underwater
sound

DEC Department of Environment and Conservation

DHNRDT Deepwater Horizon Natural Resource Damage Assessment Trustees

DMIRS Western Australian Department of Mines, Industry Regulation and Safety

DMP Western Australian Department of Mines and Petroleum (now Department of Mines, Industry
Regulation and Safety)

DNP Director of National Parks

DoEE Commonwealth Department of the Environment and Energy (now DAWE)

DP Dynamic positioning

DPIRD Western Australian Department of Primary Industries and Regional Development

DSEWPaC Former Commonwealth Department of Sustainability, Environment, Water, Population and
Communities (now DAWE)

DTM Disconnectable Turret Mooring

EAAF East Asian-Australasian Flyway

EDS Emergency Disconnect Sequence

EEZ Exclusive Economic Zone

EMBA Environment that may be affected

EMS Environmental Management System

ENVID Environment Identification (study)

EP Environment Plan

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999

EPO Environmental Performance Objective

EPS Environment Performance Standard

ERP Emergency Response Plan
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Acronym Description

ESD Ecologically Sustainable Development

ESDV Emergency Shutdown Valve

F Control feasibility

F-Pil Flatback turtle — Pilbara stock

FPSO Floating production, storage, and offtake

g Gram

G-NWS Green turtle — North West Shelf stock

GP Good Practice

GWA Goodwyn Alpha

H-WA Hawksbill turtle — WA stock

HAZID Hazard identification (study)

HFL Hydraulic Flying Lead

HOCNF Harmonised offshore chemical notification format

HP High Pressure

HQ Hazard Quotient

HSE Health, Safety, and Environment

HSPU Hydrocarbon Spill Preparedness Unit

HXT Horizontal Xmas Tree

Hz Hertz

IAATO International Association of Antarctica Tour Operators
IAP Incident Action Plan

IAPP International Air Pollution Prevention

IC Incident Controller

IMCRA Integrated Marine and Coastal Regionalisation of Australia
IMO International Maritime Organisation

IMR Inspection, maintenance and repair

IMS Invasive Marine Species

IMT Incident Management Team

IOGP International Association of Oil and Gas Producers
IOPP International Oil Pollution Prevention

IPIECA International Petroleum Industry Environmental Conservation Association
IS Implementation Strategy

ISO International Organization for Standardization

ISSP International Sewage Pollution Prevention

ITOPF International Tanker Owners Pollution Federation Ltd
IUCN International Union for the Conservation of Nature
JRCC Joint Rescue Coordination Centre
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Acronym Description

JSA Job Safety Analysis

KEF Key Ecological Feature

kg Kilogram

kHz Kilohertz

km Kilometre

KPI Key Performance Indicator

L Litre

LBL Long baseline

Ibs Pounds

LCS Legislation, Codes and Standards

LCV Light construction vessel

LF Low-frequency

LH-WA Logger Head turtle — WA stock

LNG Liquefied Natural Gas

LP Low Pressure

LWIV Light well intervention vessel

m Metre

m? Square metre

m?3 Cubic metre

MARPOL The International Convention for the Prevention of Pollution From Ships, 1973 as modified by
the Protocol of 1978.

MC Measurement Criteria

MDO Marine diesel oil

MEG Mono-ethylene glycol

MF Mid-frequency

MFO Marine Fauna Observer

mg Milligram

MNES Matters of National Environmental Significance

MODU Mobile Offshore Drilling Unit

MPRA Marine Parks and Reserves Authority

MSIN Marine Safety Information Notification

N/A Not Applicable

NERA National Energy Resources Australia

NHP National Heritage Place

NIMS Non-indigenous Marine Species

NLPG National Light Pollution Guidelines

nm Nautical mile
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Acronym Description

NMFS National Marine Fisheries Service (US)

NOAA National Oceanic and Atmospheric Administration (US)

NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority

NOPTA National Offshore Petroleum Titles Administrator

NORM Naturally Occurring Radioactive Material

NRC North Rankin Complex

NT Northern Territory

NTM Notices to mariners

NWBM Non-water based muds

NWMR North-west Marine Region

NWS North West Shelf

OCNS Offshore Chemical Notification Scheme

OIM Offshore Installation Manager

OIW Oil in water

oocC Oil on cuttings

OPEP Qil Pollution Emergency Plan

OPGGS Commonwealth Offshore Petroleum and Greenhouse Gas Storage Act 2006

OSPAR Oslo—Paris Convention for the Protection of the Marine Environment of the North East
Atlantic

OSREC Oil Spill Response Enhancement Course

oVvID Off-shore Vessel Inspection Database

OVMSA Offshore Vessel Safety Management System Assessment

PAH Polycyclic aromatic hydrocarbon

PENV Pendoley Environmental

PFW Produced Formation Water

PGB Permanent Guide Base

PO Performance Outcome

PJ Professional Judgement

PLF Pilbara Line Fishery

PLONOR Pose little or no risk to the environment

PMST Protected Matters Search Tool

ppb Parts per billion

ppm Parts per million

PS Performance Standard

PSRA Process Safety Risk Assessment Procedure

PTS Permanent threshold shift

PTW Permit to Work
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Acronym Description

RBA Risk-based Analysis

RCC Rescue Coordination Centre

rms Root Mean Square

ROV Remotely operated vehicle

SCE Solids Control Equipment

SCSSsV Surface controlled subsurface safety valve
SEL Sound Exposure Level

SFRT Subsea First Response Toolkit
SIMAP Spill Impact Mapping and Analysis program
SIMOPS Simultaneous Operations

SMPEP Spill Monitoring Program Execution Plan
SOPEP Ship Oil Pollution Emergency Plan
SPL Sound Pressure Level

SQG Sediment Quality Guideline

SSDI Subsea Dispersant Injection

SSIvV Subsea Isolation Valve

SSPL Subsea and Pipelines

SV Societal Value

T Tonne

TAP Threat Action Plan

TEC Threatened Ecological Community
TGB Temporary Guide Base

TSS Total suspended solids

TTS Temporary threshold shift

TUTU Topside umbilical termination unit
UK United Kingdom

us United States

USBL Ultra-short baseline

VOC Volatile Organic Compound

WA Western Australia

WBM Water based muds

WCBD Well Control Bridging Document
WCC Woodside Communication Centre
WEL Woodside Energy Limited

WHD Wellhead

WHP World Heritage Place

WMP Waste Management Plan
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Acronym Description

WMS Woodside Management System
WOMP Well Operations Management Plan
WPT Wheatstone Platform
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APPENDIXA WOODSIDE HEALTH, SAFETY, ENVIRONMENT AND
QUALITY AND RISK MANAGEMENT POLICIES
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WOODSIDE POLICY \Q’ WOOd Slde

Health, Safety and Environment Policy

OBJECTIVES

Strong health, safety and environment (HSE) performance is essential for the success and growth
of our business. Our aim is to be recognised as an industry leader in HSE through managing our
activities in a sustainable manner with respect to our workforce, our communities and the
environment.

At Woodside we believe that process and personal safety related incidents, and occupational
ilinesses, are preventable. We are committed to managing our activities to minimise adverse health,
safety or environmental impacts.

PRINCIPLES
Woodside will achieve this by

+« implementing a systematic approach to HSE risk management

« complying with relevant laws and regulations and applying responsible standards where laws
do not exist

« sefting, measuring and reviewing objectives and targets that will drive continuous improvement
in HSE performance

+« embedding HSE considerations in our business planning and decision-making processes

+ integrating HSE requirements when designing, purchasing, constructing and modifying
equipment and facilities

* maintaining a culture in which everybody is aware of their HSE obligations and feels
empowerad to speak up and intervens on HSE issues

« underiaking and supporting research to improve our understanding of HSE and using science
to support impact assessments and evidence-based decision making

« taking a collaborative and pro-active approach with our stakeholders
+ requiring contractors to comply with our HSE expectations in a mutually beneficial manner
« publicly reporting on HSE performance

APPLICATION
Responsibility for the application of this Policy rests with all Woodside employees, contractors and

joint venturers engaged in activities under Woodside operational confrol. Woodside managers are
also responsible for promotion of this Policy in non-operated joint ventures.

Updsted by the Board in April 2021
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WOODSIDE POLICY \s’ Woodside

Risk Management Policy

OBJECTIVES

Woodside recognises that risk is inherent in our business and the effective management of risk is
vital to deliver our strategic objectives, continued growth and success. We are committed to
manaqging risks in a proactive and effective manner as a source of competitive advantage.

Owr approach protects us against potential negative impacts, enables us to take nisk for reward
and improves our resilience against emerging risks. The objective of our risk management
framework is to provide a single consolidated view of risks across the company to understand our
full nsk exposure and pricritise risk management and govemance.

The success of our approach lies in the responsibility placed on everyone at all levels to
proactively identify, assess and treat risks relating to the objectives they are accountable for
delivering.

PRINCIPLES

Woodside achieves these objectives by:

+ Applying a structured and comprehensive framework for the identification, assessment and
treatment of current risks and response to emerging risks;

+ Ensuring ling of sight of financial and non-financial nsks at appropriate levels of the
organisation;

« Demonstrating leadership and commitment to integrating risk management into our business
activities and govemance practices;

+ Recognising the value of stakeholder engagement, best available information and proactive
identification of potential changes in external and intemal context;

+« Embedding risk management into our critical business processes and control framework;

+ Understanding our exposure to risk and tolerance for uncertainty to inform our decision making
and assure that Woodside is operating with due regard to the risk appetite endorsed by the
Board; and

+ Evaluating and improving the effectiveness and efficiency our approach.

APPLICATION

The Managing Director of Woodside is accountable to the Board of Directors for ensuring this
palicy is effectively implemented.

Managers are responsible for promoting and applying the Risk Management Policy. Responsibility
for the effective application of this policy rests with all Woodside employees, contractors and joint
venturers engaged in activities under Woodside operational control.

This paolicy will be reviewed regularly and updated as required.

Revised by the Woodside Pefroleum Lid Board on 4 December 2020,

DRIMS# 5442801 Page 1of1

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: BLOOOOAH1401739439 Revision: 2 Woodside ID: 1401739439 Page 336 of 348

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




Balnaves Plug and Abandonment (WA-49-L) Environment Plan

APPENDIXB RELEVANT REQUIREMENTS
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The below table refers to Commonwealth Legislation related to the project.

Commonwealth Legislation

Legislation Summary

Air Navigation Act 1920
Air Navigation Regulations 1947

Air Navigation (Aerodrome Flight Corridors)
Regulations 1994

Air Navigation (Aircraft Engine Emissions)
Regulations 1995

Air Navigation (Aircraft Noise) Regulations
1984
Air Navigation (Fuel Spillage) Regulations
1999

This Act relates to the management of air navigation.

Australian Maritime Safety Authority Act 1990

This Act establishes a legal framework for the Australian
Maritime Safety Authority (AMSA), which represents the
Australian Government and international forums in the
development, implementation and enforcement of international
standards including those governing ship safety and marine
environment protection. AMSA is responsible for administering
the Marine Orders in Commonwealth waters.

Australian Radiation Protection and Nuclear Safety Act
1998

This Act relates to the protection of the health and safety of
people, and the protection of the environment from the harmful
effects of radiation.

Biosecurity Act 2015

e Quarantine Regulations 2000

Biosecurity Regulation 2016
e Australian Ballast Water Management

Requirements 2017

This Act provides the Commonwealth with powers to take
measures of quarantine, and implement related programs as are
necessary, to prevent the introduction of any plant, animal,
organism or matter that could contain anything that could
threaten Australia’s native flora and fauna or natural
environment. The Commonwealth’s powers include powers of
entry, seizure, detention and disposal.

This Act includes mandatory controls on the use of seawater as
ballast in ships and the declaration of sea vessels voyaging out
of and into Commonwealth waters. The Regulations stipulate that
all information regarding the voyage of the vessel and the ballast
water is declared correctly to the quarantine officers.

Environment Protection and Biodiversity Conservation
Act 1999

e Environment Protection and Biodiversity

Conservation Regulations 2000

IThis Act protects matters of national environmental significance
(NES). It streamlines the national environmental assessment and
approvals process, protects Australian biodiversity and integrates
management of important natural and culturally significant
places.

Under this Act, actions that may be likely to have a significant
impact on matters of NES must be referred to the
Commonwealth Environment Minister.

Environment Protection (Sea Dumping) Act 1981

Environment Protection (Sea Dumping)
Regulations 1983

This Act provides for the protection of the environment by
regulating dumping matter into the sea, incineration of waste at
sea and placement of artificial reefs.

Industrial Chemicals (Notification and Assessment Act)
1989

Industrial Chemicals (Notification and
Assessment) Regulations 1990

This Act creates a national register of industrial chemicals. The
IAct also provides for restrictions on the use of certain chemicals
which could have harmful effects on the environment or health.
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Commonwealth Legislation

Legislation Summary

National Environment Protection Measures
(Implementation) Act 1998

National Environment Protection Measures
(Implementation) Regulations 1999

This Act and Regulations provide for the implementation of
National Environment Protection Measures (NEPMSs) to protect,
restore and enhance the quality of the environment in Australia
and ensure that the community has access to relevant and
meaningful information about pollution.

'The National Environment Protection Council has made NEPMs
relating to ambient air quality, the movement of controlled waste
between states and territories, the national pollutant inventory,
and used packaging materials.

National Greenhouse and Energy Reporting Act 2007

National Greenhouse and Energy Reporting
(Safeguard Mechanism) Rule 2015

This Act and associated Rule establishes the legislative
framework for the NGER scheme for reporting greenhouse gas
emissions and energy consumption and production by
corporations in Australia.

Navigation Act 2012

Marine order 12 — Construction — subdivision
and stability, machinery and electrical
installations

Marine order 30 - Prevention of collisions
Marine order 47 — Offshore Industry units
Marine order 57 - Helicopter operations

Marine order 91 - Marine pollution
prevention—oil

Marine order 93 - Marine pollution
prevention—noxious liquid substances

Marine order 94 - Marine pollution
prevention—packaged harmful substances

Marine order 96 - Marine pollution
prevention—sewage

Marine order 97 - Marine pollution
prevention—air pollution

This Act regulates navigation and shipping including Safety of
Life at Sea (SOLAS). The Act will apply to some activities of the
MODU and project vessels.

This Act is the primary legislation that regulates ship and seafarer|
safety, shipboard aspects of marine environment protection and
pollution prevention.

Offshore Petroleum and Greenhouse Gas Storage Act
2006

e Offshore Petroleum and Greenhouse Gas

Storage (Environment) Regulations 2009

Offshore Petroleum and Greenhouse Gas
Storage (Resource Management and
Administration) Regulations 2011

Offshore Petroleum and Greenhouse Gas
Storage (Safety) Regulations 2009

This Act is the principal Act governing offshore petroleum
exploration and production in Commonwealth waters. Specific
environmental, resource management and safety obligations are
set out in the Regulations listed.

Ozone Protection and Synthetic Greenhouse Gas
Management Act 1989

Ozone Protection and Synthetic Greenhouse
Gas Management Regulations 1995

This Act provides for measures to protect ozone in the
atmosphere by controlling and ultimately reducing the
manufacture, import and export of ozone depleting substances
(ODS) and synthetic greenhouse gases, and replacing them with
suitable alternatives. The Act will only apply to Woodside if it
manufactures, imports or exports ozone depleting substances.
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Commonwealth Legislation

Legislation Summary

Protection of the Sea (Powers of Intervention) Act
1981

This Act authorises the Commonwealth to take measures for the
purpose of protecting the sea from pollution by oil and other
noxious substances discharged from ships and provides legal
immunity for persons acting under an AMSA direction.

Protection of the Sea (Prevention of Pollution from
Ships) Act 1983

Protection of the Sea (Prevention of Pollution from
Ships) (Orders) Regulations 1994

e  Marine order 91 - Marine pollution
prevention—aoil

e  Marine order 93 - Marine pollution
prevention—noxious liquid substances

e  Marine order 94 - Marine pollution
prevention—packaged harmful substances

e Marine order 95 - Marine pollution
prevention—garbage

e  Marine order 96 - Marine pollution
prevention—sewage

Maritime Legislation Amendment (Prevention of Air
Pollution from Ships) Act 2007

MARPOL Convention

This Act relates to the protection of the sea from pollution by oil
and other harmful substances discharged from ships. Under this
Act, discharge of oil or other harmful substances from ships into
the sea is an offence. There is also a requirement to keep
records of the ships dealing with such substances.

'The Act applies to all Australian ships, regardless of their
location. It applies to foreign ships operating between 3 nautical
miles (nm) off the coast out to the end of the Australian Exclusive
Economic Zone (200 nm). It also applies within the 3 nm of the
coast where the State/Northern Territory does not have
complementary legislation.

All the Marine Orders listed, except for Marine Order 95, are
enacted under both the Navigation Act 2012 and the Protection
of the Sea (Prevention of Pollution from Ships) Act 1983.

This Act is an amendment to the Protection of the Sea
(Prevention of Pollution from Ships) Act 1983. This amended Act
provides the protection of the sea from pollution by oil and other
harmful substances discharged from ships.

Protection of the Sea (Harmful Antifouling Systems)
Act 2006

e  Marine order 98—(Marine pollution—anti-
fouling systems)

This Act relates to the protection of the sea from the effects of
harmful anti-fouling systems. It prohibits the application or
reapplication of harmful anti-fouling compounds on Australian
ships or foreign ships that are in an Australian shipping facility.
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APPENDIXC EPBC ACT PROTECTED MATTERS SEARCH REPORTS
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Australian Government

Department of Agriculture,
Water and the Environment
e

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 13/03/21 16:05:12

Summary

Details
Matters of NES

Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2015
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http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: 1
Listed Threatened Ecological Communities: None
Listed Threatened Species: 19
Listed Migratory Species: 34

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonwealth Heritage Places: None
Listed Marine Species: 59
Whales and Other Cetaceans: 24
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: None
Regional Forest Agreements: None
Invasive Species: None
Nationally Important Wetlands: None

Key Ecological Features (Marine) 1



http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms

Detalls

Matters of National Environmental Significance

Commonwealth Marine Area [ Resource Information ]

Approval is required for a proposed activity that is located within the Commonwealth Marine Area which has, will have, or is
likely to have a significant impact on the environment. Approval may be required for a proposed action taken outside the
Commonwealth Marine Area but which has, may have or is likely to have a significant impact on the environment in the
Commonwealth Marine Area. Generally the Commonwealth Marine Area stretches from three nautical miles to two hundred
nautical miles from the coast.

Name
EEZ and Territorial Sea
Marine Regions [ Resource Information ]

If you are planning to undertake action in an area in or close to the Commonwealth Marine Area, and a marine
bioregional plan has been prepared for the Commonwealth Marine Area in that area, the marine bioregional
plan may inform your decision as to whether to refer your proposed action under the EPBC Act.

Name

North-west

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence

Birds

Calidris canutus

Red Knot, Knot [855] Endangered Species or species habitat

may occur within area

Calidris ferruginea

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Macronectes giganteus

Southern Giant-Petrel, Southern Giant Petrel [1060] Endangered Species or species habitat
may occur within area

Numenius madagascariensis

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Sternula nereis nereis

Australian Fairy Tern [82950] Vulnerable Species or species habitat
may occur within area

Mammals
Balaenoptera borealis

Sei Whale [34] Vulnerable Species or species habitat
likely to occur within area

Balaenoptera musculus

Blue Whale [36] Endangered Species or species habitat
likely to occur within area

Balaenoptera physalus

Fin Whale [37] Vulnerable Species or species habitat
likely to occur within area

Megaptera novaeangliae
Humpback Whale [38] Vulnerable Species or species




Name

Reptiles
Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Natator depressus
Flatback Turtle [59257]

Sharks
Carcharias taurus (west coast population)
Grey Nurse Shark (west coast population) [68752]

Carcharodon carcharias
White Shark, Great White Shark [64470]

Pristis clavata
Dwarf Sawfish, Queensland Sawfish [68447]

Pristis zijsron
Green Sawfish, Dindagubba, Narrowsnout Sawfish
[68442]

Rhincodon typus
Whale Shark [66680]

Listed Migratory Species

Status

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Type of Presence

habitat known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Congregation or
aggregation known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Migratory Marine Birds
Anous stolidus
Common Noddy [825]

Calonectris leucomelas
Streaked Shearwater [1077]

Fregata ariel
Lesser Frigatebird, Least Frigatebird [1012]

Macronectes giganteus

Southern Giant-Petrel, Southern Giant Petrel [1060]

Migratory Marine Species
Anoxypristis cuspidata
Narrow Sawfish, Knifetooth Sawfish [68448]

Balaenoptera borealis
Sei Whale [34]

Threatened

Endangered

Vulnerable

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species



Name

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36]

Balaenoptera physalus
Fin Whale [37]

Carcharhinus longimanus
Oceanic Whitetip Shark [84108]

Carcharodon carcharias
White Shark, Great White Shark [64470]

Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Isurus oxyrinchus
Shortfin Mako, Mako Shark [79073]

Isurus paucus
Longfin Mako [82947]

Manta alfredi

Reef Manta Ray, Coastal Manta Ray, Inshore Manta
Ray, Prince Alfred's Ray, Resident Manta Ray [84994]

Manta birostris

Giant Manta Ray, Chevron Manta Ray, Pacific Manta
Ray, Pelagic Manta Ray, Oceanic Manta Ray [84995]

Megaptera novaeangliae
Humpback Whale [38]

Natator depressus
Flatback Turtle [59257]

Orcinus orca
Killer Whale, Orca [46]

Physeter macrocephalus
Sperm Whale [59]

Pristis clavata
Dwarf Sawfish, Queensland Sawfish [68447]

Threatened

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Type of Presence

habitat likely to occur within
area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Congregation or
aggregation known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur



Name

Pristis zijsron

Green Sawfish, Dindagubba, Narrowsnout Sawfish

[68442]

Rhincodon typus
Whale Shark [66680]

Tursiops aduncus (Arafura/Timor Sea populations)

Spotted Bottlenose Dolphin (Arafura/Timor Sea

populations) [78900]

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris canutus
Red Knot, Knot [855]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Numenius madagascariensis

Eastern Curlew, Far Eastern Curlew [847]

Pandion haliaetus
Osprey [952]

Other Matters Protected by the EPBC Act

Listed Marine Species

Threatened

Vulnerable

Vulnerable

Endangered

Critically Endangered

Critically Endangered

Type of Presence
within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Birds

Actitis hypoleucos

Common Sandpiper [59309]

Anous stolidus
Common Noddy [825]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris canutus
Red Knot, Knot [855]

Calidris ferruginea
Curlew Sandpiper [856]

Threatened

Endangered

Critically Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within



Name

Calidris melanotos
Pectoral Sandpiper [858]

Calonectris leucomelas
Streaked Shearwater [1077]

Fregata ariel
Lesser Frigatebird, Least Frigatebird [1012]

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pandion haliaetus
Osprey [952]

Fish
Acentronura larsonae
Helen's Pygmy Pipehorse [66186]

Bulbonaricus brauni

Braun's Pughead Pipefish, Pug-headed Pipefish
[66189]

Campichthys tricarinatus
Three-keel Pipefish [66192]

Choeroichthys brachysoma

Pacific Short-bodied Pipefish, Short-bodied Pipefish
[66194]

Choeroichthys latispinosus
Muiron Island Pipefish [66196]

Choeroichthys suillus
Pig-snouted Pipefish [66198]

Doryrhamphus dactyliophorus
Banded Pipefish, Ringed Pipefish [66210]

Doryrhamphus janssi
Cleaner Pipefish, Janss' Pipefish [66212]

Doryrhamphus multiannulatus
Many-banded Pipefish [66717]

Doryrhamphus negrosensis
Flagtail Pipefish, Masthead Island Pipefish [66213]

Festucalex scalaris
Ladder Pipefish [66216]

Filicampus tigris
Tiger Pipefish [66217]

Threatened

Endangered

Critically Endangered

Type of Presence
area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within



Name

Halicampus brocki
Brock's Pipefish [66219]

Halicampus grayi
Mud Pipefish, Gray's Pipefish [66221]

Halicampus nitidus
Glittering Pipefish [66224]

Halicampus spinirostris
Spiny-snout Pipefish [66225]

Haliichthys taeniophorus
Ribboned Pipehorse, Ribboned Seadragon [66226]

Hippichthys penicillus
Beady Pipefish, Steep-nosed Pipefish [66231]

Hippocampus angustus

Western Spiny Seahorse, Narrow-bellied Seahorse
[66234]

Hippocampus histrix
Spiny Seahorse, Thorny Seahorse [66236]

Hippocampus kuda
Spotted Seahorse, Yellow Seahorse [66237]

Hippocampus planifrons
Flat-face Seahorse [66238]

Hippocampus trimaculatus

Three-spot Seahorse, Low-crowned Seahorse, Flat-
faced Seahorse [66720]

Micrognathus micronotopterus
Tidepool Pipefish [66255]

Phoxocampus belcheri
Black Rock Pipefish [66719]

Solegnathus hardwickii
Pallid Pipehorse, Hardwick's Pipehorse [66272]

Solegnathus lettiensis
Gunther's Pipehorse, Indonesian Pipefish [66273]

Solenostomus cyanopterus

Robust Ghostpipefish, Blue-finned Ghost Pipefish,
[66183]

Syngnathoides biaculeatus

Double-end Pipehorse, Double-ended Pipehorse,
Alligator Pipefish [66279]

Trachyrhamphus bicoarctatus

Bentstick Pipefish, Bend Stick Pipefish, Short-tailed
Pipefish [66280]

Threatened

Type of Presence
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area



Name
Trachyrhamphus longirostris

Straightstick Pipefish, Long-nosed Pipefish, Straight

Stick Pipefish [66281]

Reptiles
Acalyptophis peronii
Horned Seasnake [1114]

Aipysurus duboisii
Dubois' Seasnake [1116]

Aipysurus eydouxii
Spine-tailed Seasnake [1117]

Aipysurus laevis
Olive Seasnake [1120]

Astrotia stokesii
Stokes' Seasnake [1122]

Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Disteira kingi
Spectacled Seasnake [1123]

Disteira major
Olive-headed Seasnake [1124]

Ephalophis greyi
North-western Mangrove Seasnake [1127]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Hydrophis czeblukovi
Fine-spined Seasnake [59233]

Hydrophis elegans
Elegant Seasnake [1104]

Hydrophis ornatus
Spotted Seasnake, Ornate Reef Seasnake [1111]

Natator depressus
Flatback Turtle [59257]

Pelamis platurus
Yellow-bellied Seasnake [1091]

Threatened

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Congregation or
aggregation known to occur
within area

Species or species habitat
may occur within area



Whales and other Cetaceans

Name

Mammals

Balaenoptera acutorostrata
Minke Whale [33]

Balaenoptera borealis
Sei Whale [34]

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36]

Balaenoptera physalus
Fin Whale [37]

Delphinus delphis

Common Dophin, Short-beaked Common Dolphin [60]

Feresa attenuata
Pygmy Killer Whale [61]

Globicephala macrorhynchus
Short-finned Pilot Whale [62]

Grampus griseus
Risso's Dolphin, Grampus [64]

Kogia breviceps
Pygmy Sperm Whale [57]

Kogia simus
Dwarf Sperm Whale [58]

Megaptera novaeangliae
Humpback Whale [38]

Mesoplodon densirostris

Blainville's Beaked Whale, Dense-beaked Whale [74]

Orcinus orca
Killer Whale, Orca [46]

Peponocephala electra
Melon-headed Whale [47]

Physeter macrocephalus
Sperm Whale [59]

Pseudorca crassidens
False Killer Whale [48]

Stenella attenuata

Spotted Dolphin, Pantropical Spotted Dolphin [51]

Status

Vulnerable

Endangered

Vulnerable

Vulnerable

[ Resource Information ]

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species



Name

Stenella coeruleoalba
Striped Dolphin, Euphrosyne Dolphin [52]

Stenella longirostris
Long-snouted Spinner Dolphin [29]

Steno bredanensis
Rough-toothed Dolphin [30]

Tursiops aduncus (Arafura/Timor Sea populations)

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Tursiops truncatus s. str.
Bottlenose Dolphin [68417]

Ziphius cavirostris
Cuvier's Beaked Whale, Goose-beaked Whale [56]

Extra Information

Status

Type of Presence

habitat may occur within
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Key Ecological Features (Marine) [ Resource Information ]

Key Ecological Features are the parts of the marine ecosystem that are considered to be important for the
biodiversity or ecosystem functioning and integrity of the Commonwealth Marine Area.

Name Region
Ancient coastline at 125 m depth contour North-west




Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-20.0701 115.1835
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
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Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: 1
National Heritage Places: 1
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: 1
Listed Threatened Ecological Communities: None
Listed Threatened Species: 29
Listed Migratory Species: 53

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonwealth Heritage Places: 1
Listed Marine Species: 92
Whales and Other Cetaceans: 29
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: 3

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: 5
Regional Forest Agreements: None
Invasive Species: 1
Nationally Important Wetlands: None

Key Ecological Features (Marine) 6



http://www.environment.gov.au/protection/environment-assessments
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Detalls

Matters of National Environmental Significance

World Heritage Properties

Name
The Ningaloo Coast

National Heritage Properties
Name

Natural

The Ningaloo Coast

Commonwealth Marine Area

State
WA

State

WA

[ Resource Information ]

Status
Declared property

[ Resource Information ]
Status

Listed place

[ Resource Information ]

Approval is required for a proposed activity that is located within the Commonwealth Marine Area which has, will have, or is
likely to have a significant impact on the environment. Approval may be required for a proposed action taken outside the
Commonwealth Marine Area but which has, may have or is likely to have a significant impact on the environment in the
Commonwealth Marine Area. Generally the Commonwealth Marine Area stretches from three nautical miles to two hundred

nautical miles from the coast.

Name
EEZ and Territorial Sea

Marine Regions

[ Resource Information ]

If you are planning to undertake action in an area in or close to the Commonwealth Marine Area, and a marine
bioregional plan has been prepared for the Commonwealth Marine Area in that area, the marine bioregional
plan may inform your decision as to whether to refer your proposed action under the EPBC Act.

Name
North-west

Listed Threatened Species
Name

Birds

Calidris canutus

Red Knot, Knot [855]

Calidris ferruginea
Curlew Sandpiper [856]

Limosa lapponica menzbieri

Northern Siberian Bar-tailed Godwit, Bar-tailed Godwit
(menzbieri) [86432]

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pezoporus occidentalis
Night Parrot [59350]

Pterodroma mollis
Soft-plumaged Petrel [1036]

Status

Endangered

Critically Endangered

Critically Endangered

Endangered

Critically Endangered

Endangered

Vulnerable

[ Resource Information ]

Type of Presence

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area



Name
Rostratula australis
Australian Painted Snipe [77037]

Sternula nereis nereis
Australian Fairy Tern [82950]

Thalassarche impavida

Campbell Albatross, Campbell Black-browed Albatross

[64459]

Fish
Milyeringa veritas
Blind Gudgeon [66676]

Mammals
Balaenoptera borealis
Sei Whale [34]

Balaenoptera musculus
Blue Whale [36]

Balaenoptera physalus
Fin Whale [37]

Status

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

Vulnerable

Bettongia lesueur Barrow and Boodie Islands subspecies

Boodie, Burrowing Bettong (Barrow and Boodie
Islands) [88021]

Eubalaena australis
Southern Right Whale [40]

Isoodon auratus barrowensis
Golden Bandicoot (Barrow Island) [66666]

Megaptera novaeangliae
Humpback Whale [38]

Reptiles
Aipysurus apraefrontalis
Short-nosed Seasnake [1115]

Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Natator depressus
Flatback Turtle [59257]

Sharks
Carcharias taurus (west coast population)

Grey Nurse Shark (west coast population) [68752]

Carcharodon carcharias
White Shark, Great White Shark [64470]

Vulnerable

Endangered

Vulnerable

Vulnerable

Critically Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Type of Presence

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Migration route known to
occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Species or species



Name

Pristis clavata

Dwarf Sawfish, Queensland Sawfish [68447]

Pristis zijsron

Green Sawfish, Dindagubba, Narrowsnout Sawfish

[68442]

Rhincodon typus
Whale Shark [66680]

Listed Migratory Species

Status

Vulnerable

Vulnerable

Vulnerable

Type of Presence

habitat known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Migratory Marine Birds
Anous stolidus
Common Noddy [825]

Apus pacificus
Fork-tailed Swift [678]

Ardenna carneipes

Flesh-footed Shearwater, Fleshy-footed Shearwater

[82404]

Ardenna pacifica

Wedge-tailed Shearwater [84292]

Calonectris leucomelas
Streaked Shearwater [1077]

Fregata ariel

Lesser Frigatebird, Least Frigatebird [1012]

Fregata minor

Great Frigatebird, Greater Frigatebird [1013]

Hydroprogne caspia
Caspian Tern [808]

Macronectes giganteus

Southern Giant-Petrel, Southern Giant Petrel [1060]

Sterna dougallii
Roseate Tern [817]

Thalassarche impavida

Threatened

Endangered

Campbell Albatross, Campbell Black-browed Albatross Vulnerable

[64459]

Migratory Marine Species
Anoxypristis cuspidata

Narrow Sawfish, Knifetooth Sawfish [68448]

Balaena glacialis australis

Southern Right Whale [75529]

Balaenoptera bonaerensis

Antarctic Minke Whale, Dark-shoulder Minke Whale

[67812]

Endangered*

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Breeding known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Breeding likely to occur
within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur



Name Threatened

Balaenoptera borealis
Sei Whale [34] Vulnerable

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36] Endangered

Balaenoptera physalus
Fin Whale [37] Vulnerable

Carcharhinus longimanus
Oceanic Whitetip Shark [84108]

Carcharodon carcharias
White Shark, Great White Shark [64470] Vulnerable

Caretta caretta
Loggerhead Turtle [1763] Endangered

Chelonia mydas
Green Turtle [1765] Vulnerable

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered

Dugong dugon
Dugong [28]

Eretmochelys imbricata
Hawksbill Turtle [1766] Vulnerable

Isurus oxyrinchus
Shortfin Mako, Mako Shark [79073]

Isurus paucus
Longfin Mako [82947]

Manta alfredi

Reef Manta Ray, Coastal Manta Ray, Inshore Manta
Ray, Prince Alfred's Ray, Resident Manta Ray [84994]

Manta birostris

Giant Manta Ray, Chevron Manta Ray, Pacific Manta
Ray, Pelagic Manta Ray, Oceanic Manta Ray [84995]

Megaptera novaeangliae
Humpback Whale [38] Vulnerable

Natator depressus
Flatback Turtle [59257] Vulnerable

Orcinus orca
Killer Whale, Orca [46]

Physeter macrocephalus
Sperm Whale [59]

Pristis clavata
Dwarf Sawfish, Queensland Sawfish [68447] Vulnerable

Type of Presence
within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
likely to occur within area

Migration route known to
occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Breeding known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species



Name

Pristis zijsron

Green Sawfish, Dindagubba, Narrowsnout Sawfish
[68442]

Rhincodon typus
Whale Shark [66680]

Sousa chinensis
Indo-Pacific Humpback Dolphin [50]

Tursiops aduncus (Arafura/Timor Sea populations)

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Migratory Terrestrial Species
Hirundo rustica
Barn Swallow [662]

Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris canutus
Red Knot, Knot [855]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Charadrius veredus
Oriental Plover, Oriental Dotterel [882]

Glareola maldivarum
Oriental Pratincole [840]

Limosa lapponica
Bar-tailed Godwit [844]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pandion haliaetus
Osprey [952]

Thalasseus bergii
Crested Tern [83000]

Threatened

Vulnerable

Vulnerable

Endangered

Critically Endangered

Critically Endangered

Type of Presence

habitat known to occur
within area

Species or species habitat
known to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Breeding known to occur



Name Threatened Type of Presence
within area
Tringa nebularia

Common Greenshank, Greenshank [832] Species or species habitat
likely to occur within area

Other Matters Protected by the EPBC Act

Commonwealth Heritage Places [ Resource Information ]
Name State Status

Natural

Ningaloo Marine Area - Commonwealth Waters WA Listed place

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Birds

Actitis hypoleucos

Common Sandpiper [59309] Species or species habitat

known to occur within area

Anous stolidus

Common Noddy [825] Species or species habitat
likely to occur within area

Apus pacificus
Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Ardea alba

Great Egret, White Egret [59541] Species or species habitat
known to occur within area

Calidris acuminata

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur within area

Calidris canutus

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris ferruginea

Curlew Sandpiper [856] Critically Endangered Species or species habitat
known to occur within area

Calidris melanotos

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calonectris leucomelas

Streaked Shearwater [1077] Species or species habitat
likely to occur within area

Charadrius veredus
Oriental Plover, Oriental Dotterel [882] Species or species




Name

Fregata ariel
Lesser Frigatebird, Least Frigatebird [1012]

Fregata minor
Great Frigatebird, Greater Frigatebird [1013]

Glareola maldivarum
Oriental Pratincole [840]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Hirundo rustica
Barn Swallow [662]

Larus novaehollandiae
Silver Gull [810]

Limosa lapponica
Bar-tailed Godwit [844]

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pandion haliaetus
Osprey [952]

Pterodroma mollis
Soft-plumaged Petrel [1036]

Puffinus carneipes

Flesh-footed Shearwater, Fleshy-footed Shearwater
[1043]

Puffinus pacificus
Wedge-tailed Shearwater [1027]

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Sterna bengalensis
Lesser Crested Tern [815]

Sterna berqii
Crested Tern [816]

Sterna caspia
Caspian Tern [59467]

Threatened

Endangered

Critically Endangered

Vulnerable

Endangered*

Type of Presence

habitat may occur within
area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Breeding known to occur
within area

Breeding known to occur
within area



Name Threatened
Sterna dougallii
Roseate Tern [817]

Sterna fuscata
Sooty Tern [794]

Sterna nereis
Fairy Tern [796]

Thalassarche impavida

Campbell Albatross, Campbell Black-browed Albatross Vulnerable
[64459]

Tringa nebularia
Common Greenshank, Greenshank [832]

Fish
Acentronura larsonae
Helen's Pygmy Pipehorse [66186]

Bulbonaricus brauni

Braun's Pughead Pipefish, Pug-headed Pipefish
[66189]

Campichthys tricarinatus
Three-keel Pipefish [66192]

Choeroichthys brachysoma

Pacific Short-bodied Pipefish, Short-bodied Pipefish
[66194]

Choeroichthys latispinosus
Muiron Island Pipefish [66196]

Choeroichthys suillus
Pig-snouted Pipefish [66198]

Corythoichthys flavofasciatus

Reticulate Pipefish, Yellow-banded Pipefish, Network
Pipefish [66200]

Cosmocampus banneri
Roughridge Pipefish [66206]

Doryrhamphus dactyliophorus
Banded Pipefish, Ringed Pipefish [66210]

Doryrhamphus excisus

Bluestripe Pipefish, Indian Blue-stripe Pipefish, Pacific
Blue-stripe Pipefish [66211]

Doryrhamphus janssi
Cleaner Pipefish, Janss' Pipefish [66212]

Doryrhamphus multiannulatus
Many-banded Pipefish [66717]

Doryrhamphus negrosensis
Flagtail Pipefish, Masthead Island Pipefish [66213]

Festucalex scalaris
Ladder Pipefish [66216]

Type of Presence

Breeding likely to occur
within area

Breeding known to occur
within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within



Name

Filicampus tigris
Tiger Pipefish [66217]

Halicampus brocki
Brock's Pipefish [66219]

Halicampus grayi
Mud Pipefish, Gray's Pipefish [66221]

Halicampus nitidus
Glittering Pipefish [66224]

Halicampus spinirostris
Spiny-snout Pipefish [66225]

Haliichthys taeniophorus
Ribboned Pipehorse, Ribboned Seadragon [66226]

Hippichthys penicillus
Beady Pipefish, Steep-nosed Pipefish [66231]

Hippocampus angustus

Western Spiny Seahorse, Narrow-bellied Seahorse
[66234]

Hippocampus histrix
Spiny Seahorse, Thorny Seahorse [66236]

Hippocampus kuda
Spotted Seahorse, Yellow Seahorse [66237]

Hippocampus planifrons
Flat-face Seahorse [66238]

Hippocampus spinosissimus
Hedgehog Seahorse [66239]

Hippocampus trimaculatus

Three-spot Seahorse, Low-crowned Seahorse, Flat-
faced Seahorse [66720]

Micrognathus micronotopterus
Tidepool Pipefish [66255]

Phoxocampus belcheri
Black Rock Pipefish [66719]

Solegnathus hardwickii
Pallid Pipehorse, Hardwick's Pipehorse [66272]

Solegnathus lettiensis
Gunther's Pipehorse, Indonesian Pipefish [66273]

Solenostomus cyanopterus

Robust Ghostpipefish, Blue-finned Ghost Pipefish,
[66183]

Threatened

Type of Presence
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area



Name
Syngnathoides biaculeatus

Double-end Pipehorse, Double-ended Pipehorse,

Alligator Pipefish [66279]

Trachyrhamphus bicoarctatus

Bentstick Pipefish, Bend Stick Pipefish, Short-tailed

Pipefish [66280]

Trachyrhamphus longirostris

Straightstick Pipefish, Long-nosed Pipefish, Straight

Stick Pipefish [66281]

Mammals
Dugong dugon
Dugong [28]

Reptiles
Acalyptophis peronii
Horned Seasnake [1114]

Aipysurus apraefrontalis
Short-nosed Seasnake [1115]

Aipysurus duboisii
Dubois' Seasnake [1116]

Aipysurus eydouxi
Spine-tailed Seasnake [1117]

Aipysurus laevis
Olive Seasnake [1120]

Aipysurus tenuis
Brown-lined Seasnake [1121]

Astrotia stokesii
Stokes' Seasnake [1122]

Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea

Leatherback Turtle, Leathery Turtle, Luth [1768]

Disteira kingi
Spectacled Seasnake [1123]

Disteira major

Olive-headed Seasnhake [1124]

Emydocephalus annulatus

Turtle-headed Seasnake [1125]

Ephalophis greyi

North-western Mangrove Seasnake [1127]

Threatened

Critically Endangered

Endangered

Vulnerable

Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area



Name Threatened
Eretmochelys imbricata
Hawksbill Turtle [1766] Vulnerable

Hydrelaps darwiniensis
Black-ringed Seasnake [1100]

Hydrophis czeblukovi
Fine-spined Seasnake [59233]

Hydrophis elegans
Elegant Seasnake [1104]

Hydrophis mcdowelli
null [25926]

Hydrophis ornatus
Spotted Seasnake, Ornate Reef Seasnake [1111]

Natator depressus
Flatback Turtle [59257] Vulnerable

Pelamis platurus
Yellow-bellied Seasnake [1091]

Whales and other Cetaceans

Name Status
Mammals

Balaenoptera acutorostrata

Minke Whale [33]

Balaenoptera bonaerensis

Antarctic Minke Whale, Dark-shoulder Minke Whale
[67812]

Balaenoptera borealis
Sei Whale [34] Vulnerable

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus

Blue Whale [36] Endangered

Balaenoptera physalus
Fin Whale [37] Vulnerable

Delphinus delphis
Common Dophin, Short-beaked Common Dolphin [60]

Eubalaena australis

Southern Right Whale [40] Endangered

Feresa attenuata
Pygmy Killer Whale [61]

Globicephala macrorhynchus
Short-finned Pilot Whale [62]

Type of Presence

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

[ Resource Information ]

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
likely to occur within area

Migration route known to
occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area



Name
Grampus griseus
Risso's Dolphin, Grampus [64]

Kogia breviceps
Pygmy Sperm Whale [57]

Kogia simus
Dwarf Sperm Whale [58]

Lagenodelphis hosei
Fraser's Dolphin, Sarawak Dolphin [41]

Megaptera novaeangliae
Humpback Whale [38]

Mesoplodon densirostris

Blainville's Beaked Whale, Dense-beaked Whale [74]

Orcinus orca
Killer Whale, Orca [46]

Peponocephala electra
Melon-headed Whale [47]

Physeter macrocephalus
Sperm Whale [59]

Pseudorca crassidens
False Killer Whale [48]

Sousa chinensis
Indo-Pacific Humpback Dolphin [50]

Stenella attenuata
Spotted Dolphin, Pantropical Spotted Dolphin [51]

Stenella coeruleoalba
Striped Dolphin, Euphrosyne Dolphin [52]

Stenella longirostris
Long-snouted Spinner Dolphin [29]

Steno bredanensis
Rough-toothed Dolphin [30]

Tursiops aduncus

Indian Ocean Bottlenose Dolphin, Spotted Bottlenose

Dolphin [68418]

Tursiops aduncus (Arafura/Timor Sea populations)

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Tursiops truncatus s. str.
Bottlenose Dolphin [68417]

Ziphius cavirostris
Cuvier's Beaked Whale, Goose-beaked Whale [56]

Status

Vulnerable

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species



Name Status Type of Presence
habitat may occur within

area
Australian Marine Parks [ Resource Information ]
Name Label
Gascoyne Multiple Use Zone (IUCN VI)
Montebello Multiple Use Zone (IUCN VI)
Ningaloo Recreational Use Zone (IUCN 1V)
Extra Information
State and Territory Reserves Resource Information
Name State
Bessieres Island WA
Boodie, Double Middle Islands WA
Muiron Islands WA
Serrurier Island WA
Unnamed WA44665 WA
Invasive Species [ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence
Mammals

Mus musculus

House Mouse [120] Species or species habitat

likely to occur within area

Key Ecological Features (Marine) [ Resource Information ]

Key Ecological Features are the parts of the marine ecosystem that are considered to be important for the
biodiversity or ecosystem functioning and integrity of the Commonwealth Marine Area.

Name Region

Ancient coastline at 125 m depth contour North-west
Canyons linking the Cuvier Abyssal Plain and the North-west
Commonwealth waters adjacent to Ningaloo Reef North-west
Continental Slope Demersal Fish Communities North-west
Exmouth Plateau North-west

Glomar Shoals North-west




Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-18.8989 116.8734,-18.6624 116.2263,-19.12 115.1985,-18.5049 114.0528,-18.4118 113.2041,-18.874 112.7525,-19.3842 114.2586,-19.9799
114.2489,-20.9639 113.6608,-21.4083 113.3662,-22.1225 113.3776,-22.3267 113.6357,-22.2256 113.8073,-22.0155 113.9026,-21.9048 113.9507,-
21.7834 114.1003,-21.7709 114.3041,-21.4743 115.0339,-20.9944 115.3571,-20.8649 115.2926,-20.7397 115.3146,-20.3721 115.4925,-20.3075
115.5856,-20.3186 115.7646,-19.3886 116.8958,-18.8989 116.8734
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Balnaves Plug and Abandonment Oil Spill Preparedness and Response Mitigation Assessment

EXECUTIVE SUMMARY

Woodside Energy Julimar Pty Ltd (Woodside) has developed its oil spill preparedness and response
position for the Balnaves Plug and Abandonment (P&A), hereafter known as the Petroleum Activities
Program (PAP).

This document demonstrates that the risks and impacts from an unplanned hydrocarbon release,
and the associated response operations, are controlled to As Low as Reasonably Practicable
(ALARP) and Acceptable levels. It achieves this by evaluating response options to address the
potential environmental impacts resulting from an unplanned loss of hydrocarbon containment
associated with the PAP described in the Environment Plan (EP). This document then outlines
Woodside’s decisions and techniques for responding to a hydrocarbon release event and the
process for determining its level of hydrocarbon spill preparedness.

A summary of the key facts and references to additional detail within this document are presented
below.

Table 0-1: Summary of the key details for assessment

Key details of Summary Reference to
assessment additional
detail
\(l;voﬁtbf:ase 01. Hydrocarbon release caused by loss of well containment Section 2.2
edible
S(r:enlario Release of 14,113 m? of Balnaves crude over 67 days (surface

release of approximately 370 m? per day for 5 days and seabed
release of 12,262 m3 over 62 days)

8.4% residual component — 1,186 m?3

05. Hydrocarbon release caused by vessel collision
Instantaneous release of 550 m® marine diesel
5% residual component — 27.5 m?3

Hydrocarbon 01. Balnaves crude (API 48.8) Section 6.7.1.1

Properties . . . . of the EP
Balnaves Crude (API 22.5) is a mixture of volatile and persistent Appendix A of

hydrocarbons with high proportions of volatile and semi-volatile the Eirst Strike
components. In favourable evaporation conditions, about 47.7% of the
oil mass should evaporate within the first 12 hours (BP < 180 °C); a
further 20.7% should evaporate within the first 24 hours (180 °C < BP
< 265 °C); and a further 23.2% should evaporate over several days
(265 °C < BP < 380 °C).

Approximately 8.4% of the oil is shown to be persistent. The residual
compounds will tend to remain entrained beneath the surface under
wind wave conditions, which will result in a higher percentage of
biological and photochemical degradation. Given the proportion of
entrained oil and the tendency for it to remain mixed in the water
column, residual hydrocarbons will decay over time scales of several
weeks.

Soluble, aromatic, hydrocarbons contribute approximately 4.4% by
mass of the whole oil. Around 2.8% by mass is highly soluble and
highly volatile. A further 1.6% by mass has semi-to-low volatility.
These compounds dissolve more slowly but tend to persist in soluble
form for longer. Discharge onto the water surface will favour the
process of evaporation over dissolution under calm sea conditions, but
increased entrainment of oil and dissolution of soluble compounds can
be expected under breaking wave conditions.

05. Marine Diesel (API 37.2)

In general, about 6% of the oil mass should evaporate within the first
12 hours (BP < 180 °C); a further 35% should evaporate between 12
hours and 24 hours (180 °C < BP < 265 °C); and a further 54% should
evaporate over several days (265 °C < BP < 380 °C).

Approximately 5% of the oil is shown to be persistent. Under calm
conditions the majority of the remaining oil on the water surface will

Plan
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weather at a slower rate due to being comprised of the longer-chain
compounds with higher boiling points. Evaporation of the residual
compounds will slow significantly, and they will then be subject to more
gradual decay through biological and photochemical processes.

Modelling Results | A quantitative, stochastic assessment has been undertaken for Section 2.3
credible spill scenarios to help assess the environmental risk of a
hydrocarbon spill.

The stochastic modelling did not predict the threshold concentrations
required to trigger deterministic modelling. Deterministic modelling was
therefore not undertaken for either scenario and stochastic modelling
has been used to scale the response.
Credible Scenario-01 | Credible Scenario-05

Loss of Well Marine diesel

Containment surface release
Minimum time to No contact at
shoreline impact No contact at threshold threshold
(above 100 g/m?)
Largest volume
ashore at any
single Response No contact at threshold N?hcrgg%cl;at
Priority Area (RPA)
(above 100 g/m?)
Largest total
shoreline
accumulation No contact at threshold N?hcrgg%cl;at
(above 100 g/m?)
all shorelines

Net Monitor and evaluate, source control via vessel SOPEP, source control | Section 4

Environmental via well intervention, shoreline clean-up, oiled wildlife response, are all

Benefit Analysis identified as potentially having a net environmental benefit (dependent
on the actual spill scenario) and carried forward for further assessment.

ALARP The evaluation of the selected response techniques shows the | Section 7

evaluation of proposed controls reduced the risk to an ALARP and Acceptable level

selected for the risk presented in Section 2, without the implementation of
response considered additional, alternative or improved control measures.
techniques
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Balnaves Plug and Abandonment Oil Spill Preparedness and Response Mitigation Assessment

1 INTRODUCTION

1.1 Overview

Woodside Energy Julimar Pty Ltd (Woodside) has developed its oil spill preparedness and response
position for the Balnaves Plug and Abandonment (P&A), hereafter known as the Petroleum Activities
Program (PAP). This document outlines Woodside’s decisions and techniques for responding to a
hydrocarbon loss of containment event and the process for determining its level of hydrocarbon spill
preparedness.

1.2 Purpose

This document, together with the documents listed below, meet the requirements of the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 (Environment
Regulations) relating to hydrocarbon spill response arrangements.

e The Balnaves Plug and Abandonment (P&A) Environment Plan (EP)
e Oil Pollution Emergency Arrangements (OPEA) (Australia)
e The Balnaves Plug and Abandonment QOil Pollution Emergency Plan (OPEP) including
- First Strike Response Plan (FSP)
- Relevant Operations Plans
- Relevant Tactical Response Plans (TRPs)
- Relevant Supporting Plans
- Data Directory.

The purpose of this document is to demonstrate that the risks and impacts from an unplanned
hydrocarbon release and the associated response operations are controlled to As Low as
Reasonably Practicable (ALARP) and Acceptable levels.

1.3 Scope

This document demonstrates that the risks and impacts from an unplanned hydrocarbon release,
and the associated response operations, are controlled to As Low as Reasonably Practicable
(ALARP) and Acceptable levels. It achieves this by evaluating response options to address the
potential environmental risks and impacts resulting from an unplanned loss of hydrocarbon
containment associated with the PAP described in the EP. This document then outlines Woodside’s
decisions and techniques for responding to a hydrocarbon release event and the process for
determining its level of hydrocarbon spill preparedness. It should be read in conjunction with the
documents listed in Table 1-1. The location of the Petroleum Activity Program is shown in
Figure 3-2 of the EP.

1.4 Oil Spill Response Document Overview

The documents outlined in Table 1-1 and Figure 1-1 are collectively used to manage the
preparedness and response for a hydrocarbon release.

The Oil Pollution First Strike Plan (FSP) contains a pre-operational Net Environmental Benefit
Analysis (NEBA) summary, outlining the selected response techniques for this PAP. Relevant
Operational Plans to be initiated for associated response techniques are identified in the FSP and
relevant forms to initiate a response are appended to the FSP.

The process to develop an Incident Action Plan (IAP) begins once the Oil Pollution FSP is underway.
The IAP includes inputs from the Monitor and Evaluate (ME) operations and the operational NEBA
(Section 4). Planning, coordination and resource management are initiated by the Incident

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:  JU0210GF1401724389 Revision: 0a Woodside ID: 1401724389 Page 11 of 165

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




Balnaves Plug and Abandonment Oil Spill Preparedness and Response Mitigation Assessment

Management Team (IMT). In some instances, technical specialists may be utilised to provide expert
advice. The planning may also involve liaison officers from supporting government agencies.

During each operational period, field reports are continually reviewed to evaluate the effectiveness
of response operations. In addition, the operational NEBA is continually reviewed and updated to
ensure the response techniques implemented continue to result in a net environmental benefit
(Section 4).

The response will continue as described in Section 5 until the response termination criteria have
been met.
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Environment Plan —
Oil Spill Preparedness

and Response
Mitigation Assessment

Oil Pollution Emergency
Arrangements (OPEA) —
Australia

Oil Pollution Emergency
Plan (OPEP)

First Strike Plan (FSP)

A A 4 y

Tactical Response Plans

(TRPs) Support Plans Operational Plans

v A 4

Incident Action Plan

(includes Operational
NEBA)

Scientific Monitoring
Programs (SMPs)

Figure 1-1: Woodside hydrocarbon spill document structure
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Table 1-1: Hydrocarbon Spill preparedness and response —document references

Document

Document overview

Stakeholders

Relevant information

Document name/reference

Balnaves P&A
Environment Plan
(EP)

Demonstrates that potential adverse
impacts on the environment
associated with the Balnaves P&A
(during both routine and non-routine
operations) are mitigated and
managed to As Low As Reasonably
Practicable (ALARP) and will be of
an acceptable level.

NOPSEMA
Woodside internal

EP Section 6 (Identification and
evaluation of environmental risks and
impacts, including credible spill
scenarios)

EP Section 7 (Implementation strategy —
including emergency preparedness and
response)

EP Section 7.8 (Reporting and
compliance)

EP Section 6 (Performance outcomes,
standards and measurement criteria)

Oil Pollution
Emergency
Arrangements
(OPEA) Australia

Describes the arrangements and
processes adopted by Woodside
when responding to a hydrocarbon
spill from a petroleum activity.

Regulatory agencies
Woodside internal

All

Qil Spill
Preparedness and
Response Mitigation
Assessment for the
Balnaves P&A EP
(this document)

Evaluates response options to
address the potential environmental
impacts resulting from an unplanned
loss of hydrocarbon containment
associated with the PAP described in
the EP.

Regulatory agencies

Corporate Incident Control
Centre (CICC): Control
function in an ongoing spill
response for activity-
specific response
information.

All

Performance outcomes, standards and
measurement criteria related to
hydrocarbon spill preparedness and
response are included in this document.

Balnaves P&A Oil
Pollution First Strike
Response Plan

Facility specific document providing
details and tasks required to mobilise
a first strike response.

Primarily applied to the first 24 hours
of a response until a full Incident
Action Plan (IAP) specific to the
event is developed.

Qil Pollution First Strike Response
Plans are intended to be the first
document used to provide immediate
guidance to the responding Incident
Management Team (IMT).

Site-based IMT for initial
response, activation and
notification.

CICC for initial response,
activation and natification.

CICC: Control function in
an ongoing spill response
for activity-specific
response information.

Initial notifications and reporting required
within the first 24 hours of a spill event.

Relevant spill response options that could
be initiated for mobilisation in the event of
a spill.

Recommended pre-planned tactics.

Details and forms for use in immediate

response. Activation process for oil spill
trajectory modelling, aerial surveillance
and oil spill tracking buoy details.
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Document

Stakeholders

Relevant information

Document name/reference

Operational Plans

Document overview

Lists the actions required to activate,
mobilise and deploy personnel and
resources to commence response
operations.

Includes details on access to
equipment and personnel (available
immediately) and steps to mobilise
additional resources depending on
the nature and scale of a release.

Relevant operational plans will be
initially selected based on the Oil
Pollution First Strike Plan; additional
operational plans will be activated
depending on the nature and scale of
the release.

CICC: Operations and

Logistics functions for first
strike activities.

CICC: Planning Function to
help inform the IAP on
resources available.

Locations from where resources may be

mobilised.
How resources will be mobilised.

Details of where resources may be
mobilised to and what facilities are
required once the resources arrive.

Details on how to implement resources to
undertake a response.

Operational Monitoring Plan

Activity Source Control
Emergency Response Plan

Vessel Shipboard Oil Pollution
Emergency Plan (SOPEP)

Shoreline Clean-up
Oiled Wildlife
Waste Management
Scientific Monitoring

Tactical Response
Plans

Provides options for response
techniques in selected RPAs.
Provides site, access and
deployment information to support a
response at the location.

CICC: Planning Function to
help develop IAPs, and
Logistics Function to assist
with determining resources
required.

Indicative response techniques.
Access requirements and/or permissions.

Relevant information for undertaking a
response at that site.

Where applicable, may include
equipment deployment locations and site
layouts.

For full list of relevant Tactical
Plans for the Balnaves P&A oll
spill response, refer to ANNEX
E: Tactical Response Plans.

Support Plans

Support Plans detail Woodside's
approach to resourcing and the
provision of services during a
hydrocarbon spill response.

CICC: Operations,
Logistics and Planning
functions.

Technique for mobilising and managing
additional resources outside of
Woodside’'s immediate preparedness
arrangements.

Marine
Logistics
People and Global Capability

Surge Labour Requirement
Plan

Health and Safety
Aviation

IT (First Strike Response)
IT (Extended Response)

Communications (First Strike
Response)

Communications (Extended
Response)
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Document Document overview Stakeholders Relevant information Document name/reference

Stakeholder Engagement
Accommodation and Catering
Waste Management

Guidance for Qil Spill Claims
Management Not Controlled

(Land based)
Security Support Plan

Hydrocarbon Spill Responder
Health Monitoring Guideline
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2 RESPONSE PLANNING PROCESS

This document details Woodside’s process for identifying potential response options for the
hydrocarbon release scenarios, identified in the EP. Figure 2-1 outlines the interaction between
Woodside’s response, planning/preparedness and selection process.

This structure has been used because it shows how the planning and preparedness activities inform
a response and provides indicative guidance on what activities would be undertaken, in sequential
order, if a real event were to occur. The process also evaluates alternative, additional and/or
improved control measures specific to the PAP.

The Balnaves P&A First Strike Plan (FSP) then summarises the outcome of the response planning
process and provides initial response guidance and a summary of ongoing response activities, if an
incident were to occur.
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Figure 2-1: Response planning and selection process
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2.1 Response Planning Process Outline

This document is expanded below to provide additional context on the key steps in determining
capability, evaluating ALARP and hydrocarbon spill response requirements.

Section 1.
Section 2.

Section 3.

Section 4.

Section 5.

Section 6.

Section 7.

Section 8.

Section 9.

INTRODUCTION

RESPONSE PLANNING PROCESS

= identification of worst-case credible scenario(s) (WCCS)

= gpill modelling for WCCS.

IDENTIFY RESPONSE PROTECTION AREAS (RPAS)

* areas predicted to be contacted at concentration >100 g/m?2.
NET ENVIRONMENTAL BENEFIT ANALYSIS (NEBA)

= pre-operational NEBA (during planning/ALARP evaluation): this must be
reviewed during the initial response to an incident to ensure its accuracy

= selected response techniques prioritised and carried forward for ALARP
assessment.

HYDROCARBON SPILL ALARP PROCESS

= determines the response need based on predicted consequence
parameters.

= details the environmental performance of the selected response options
based on need.

= sets the environmental performance outcomes, environmental
performance standards and measurement criteria.

ALARP EVALUATION

= evaluates alternative, additional, and improved options for each response
technique to demonstrate the risk has been reduced to ALARP.

= provides a detailed ALARP assessment of selected control measure
options against:

- predicted cost associated with implementing the option
- predicted change to environmental benefit
- predicted effectiveness / feasibility of the control measure.

ENVIRONMENTAL RISK ASSESSMENT OF SELECTED RESPONSE
TECHNIQUES

= evaluation of impacts and risks from implementing selected response
options.

ALARP CONCLUSION
ACCEPTABILITY CONCLUSION
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2.1.1 Response Planning Assumptions

For the purpose of defining terms related to response planning and timing, the following definitions have been developed;

IMT Response Response Response
Call-out/ Acc?ir\llt;ﬁgtn Option Option Option
Notification Mobilisation Deployment Effectiveness

This is the time taken from This is the time taken once This is the time taken to This is the time taken to This relates to the

call-out to mobilise the IMT the IMT has been mobilised mobilise resources from deploy resources from performance of

to the designated Incident to activate specific contracts home location to laydown/staging area equipment/response option
Control Centre for resources (SFRT, laydown/staging area (expected to be airport or as well as required

FWADC, AMOSC, AMSA, (expected to be airport or sea port) to response personnel resourcing
OSRL, etc) sea port) close to response arealfield (Specialists/Supervisors +
area support personnel)

Response Technique

Approx 2-4 hours Approx 2-4 hours specific

Field/Location specific Response Strategy specific

Figure 2-2: Response Planning Assumption - Timing, Resourcing and Effectiveness
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2.2 Environment Plan Risk Assessment (Credible Spill Scenarios)

Potential hydrocarbon release scenarios from the PAP have been identified during the risk
assessment process (Section 6 of the EP). Further descriptions of risk, impacts and mitigation
measures (which are not related to hydrocarbon preparedness and response) are provided in
Section 6 of the EP. Five unplanned events or credible spill scenarios for the PAP have been
selected as representative across types, sources and incident/response levels, up to and including
the WCCS.

Table 2-1 presents the credible scenarios for the PAP. The WCCS for the activity is then used for
response planning purposes, as all other scenarios are of a lesser scale and extent. By
demonstrating capability to manage the response to the WCCS, Woodside assumes other scenarios
that are smaller in nature and scale can also be managed by the same capability. Response
performance measures have been defined based on a response to the WCCS.

A 67-day surface/subsurface loss of well containment resulting in the release of Balnaves crude
(Credible Scenario-01; CS-01) has been modelled to determine the WCCS for response planning
purposes. Two other 67-day uncontrolled release scenarios, resulting from the accidental removal
of a subsea Xmas tree (Credible Scenario-02 and Credible Scenario-03; CS-02 and CS-03), have
also been considered credible. However, given that the total release volumes and the release rates
for these scenarios are less than CS-01, they are considered to be within the risk profile and spill
response capability requirements of CS-01.

The surface release of marine diesel caused by a marine vessel collision (Credible Scenario-05; CS-
05) has also been modelled and considered for response planning purposes, given the large volume
released over a short period of time and the different hydrocarbon properties, which warrant different
spill response techniques. Credible Scenario-04 (CS-04) has a significantly smaller marine diesel
release volume and is considered to be within the risk profile and spill response capability
requirements of CS-05.

CS-01 and CS-05 are therefore selected for response planning purposes.
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Table 2-1: Petroleum Activities Program credible spill scenarios

Credible Spill
Scenarios

Scenario selected
for planning
purposes

Scenario
description

Maximum credible
volume released

(liquid m3)?

Incident Level

—~
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I
=
c
o
o]
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@
o
(@]
sl
e
>
I

Residual
proportion

Residual volume
(liquid m?3)

17.7 m3 per day

Credible Yes 67-day uncontrolled surface/subsurface loss of well 14,113 m3 Level 3 Balnaves crude 8.4%
Spill containment during well abandonment: (WCCS) (averaged over
Scenario Surface: Approx. 370 mé per day for 5 days; then total 67-day
01 (Worst Seabed: 12,262 m® over 62 days duration)
Case) o 1,185.5 m3total
Credible No Subsurface leak caused by accidental removal or 390 m?® Level 2 Balnaves crude 8.4% 0.5 m?® per day
Spill failure of a Xmas tree during preservation period. (averaged over
Scenario - 67-day uncontrolled subsea release of 390 m?. total 67-day
02 duration)

32.8 m? total
Credible No Subsurface leak caused by accidental removal or 390 m? Level 2 Balnaves crude 8.4% 0.5 m?3 per day
Spill failure of a Xmas tress during well P&A. (averaged over
Scenario - 67-day uncontrolled subsea release of 390 m?3. total 67-day
03 duration)

32.8 m? total
Credible No Hydrocarbon release during bunkering caused by 8 m3 Level 1 Marine diesel 5% 0.4 m? total
Spill refueling hose failure, coupling failure or operator
Scenario - error.
04
Credible Yes H