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1 INTRODUCTION

1.1 Overview

Woodside Energy Ltd (Woodside), as Titleholder under the Offshore Petroleum and Greenhouse
Gas Storage (Environment) Regulations 2009 (Cth) (referred to as the Environment Regulations),
proposes to perform the following activities within Permit Areas WA-1-L, WA-23-L and in relation to
the pipeline licenced under WA-9-PL.

¢ Permanently plug for abandonment the Yodel-3 and Yodel-4 production wells, and the Capella-1
exploration well. Permanent plugging will involve removing temporary plugs and installing
permanent abandonment barriers in the wells using a Mobile Offshore Drilling Unit (MODU).

e Leave the Echo Yodel subsea infrastructure in-situ permanently to enable the infrastructure to
continue to provide hard substrate to maintain the marine growth and habitat that currently
supports local ecological functions.

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.

The ‘Echo Yodel subsea infrastructure’ is defined as two wellheads with X-mas trees (Yodel-3 and
Yodel-4), a pipeline, a main electrohydraulic umbilical (EHU), two umbilical termination assemblies
(UTAs), an infield umbilical termination basket (IUTB), a pig launcher and two infield jumpers. The
Capella-1 exploration well is not considered part of the Echo Yodel subsea infrastructure.

This EP has been prepared to meet the Offshore Petroleum and Greenhouse Gas Storage Act 2006
(OPGGS Act) for decommissioning. Decommissioning the Echo Yodel subsea infrastructure in-situ
provides a better environmental and safety outcome compared to the base case of completely
removing it from the permit areas.

This EP has been prepared to meet the requirements of 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, this EP
submission will supersede the management of Echo Yodel subsea infrastructure under the Goodwyn
Alpha (GWA) Facility Operations EP (NOPSEMA Document No. A1800RH158693, Revision 8).
Capella-1 wellhead infrastructure will continue to be managed under the North Rankin Complex
(NRC) Facility Operations EP (NOPSEMA Document No. BAOOOOAH7558519, Revision 10) after
permanent plugging activities, which are proposed to be performed under this EP. A permanent
management option for the Capella-1 wellhead infrastructure will be managed under a new, separate
EP.

The scope of this EP includes only inspection, maintenance, monitoring and repair (IMMR) activities
where they will be performed from a Mobile Offshore Drilling Unit (MODU). Normal IMMR activities
performed from an IMMR vessel, including, for example, subsea cleaning and preparation of the
subsea X-mas trees, are excluded from the scope of this EP. They are managed under the GWA
Facility Operations EP for the Yodel-3 and Yodel-4 wells and under the NRC Facility Operations EP
for the Capella-1 well.

1.2 Defining the Petroleum Activity

The Petroleum Activities Program to be performed in Permit Titles WA-1-L, WA-23-L and WA-9-PL
comprise permanent plugging and decommissioning, which are both petroleum activities as defined
in Regulation 4 of the Environment Regulations. As such, this EP 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:  K1000UF1401331253 Revision: 0 Native file DRIMS No: 1401331253 Page 14 of 456

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




Echo Yodel and Capella Plugging and Echo Yodel Decommissioning Environment Plan

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:

¢ 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

o the Petroleum Activities Program is performed in a manner consistent with the principles of
ecologically sustainable development (as defined in Section 3A of the Environment Protection
and Biodiversity Conservation Act 1999 (Cth) (EPBC Act)).

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

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

1.4 Scope of the Environment Plan

The scope of this EP covers the activities that define the Petroleum Activities Program, as described
in Section 1. The spatial boundary of the Petroleum Activities Program has been described and
assessed using two ‘areas’:

1. Operational Area A, defined as the area in which permanent plugging for abandonment-related
petroleum activities will occur

2. Operational Area B, defined as the area in which the impacts and risks from leaving the Echo
Yodel subsea infrastructure in-situ permanently will occur.

The combination of the two Operational Areas defines the spatial boundary of the Petroleum
Activities Program, as described, risk-assessed and managed by this EP. The Operational Areas
are further defined in Section 3.4.

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

This summary has been prepared based on the material provided in this EP, addressing the items
listed in Table 1-1 as required by Regulation 11(4).

Table 1-1: EP summary

EP Summary material requirement Relevant section of EP containing EP

Summary material

The location of the activity Section 3.3, starting at page 43

A description of the receiving environment Section 4, starting at page 70

A description of the activity Section 3, starting at page 41

Details of the environmental impacts and risks Section 6, starting at page 209

The control measures for the activity Section 7.3, starting at page 242

The arrangements for ongoing monitoring of the titleholder’'s | Section 8.5, starting at page 401

environmental performance

Response arrangements in the oil pollution emergency plan

Section 8.9,
Appendix D

starting at

page

411 and

Consultation already performed and plans for ongoing consultation

Section 5, starting at page 181

Details of the titleholder's nominated liaison person for the activity

Section 1.8, starting at page 18

1.6 Structure of the Environment Plan

This EP has been structured to reflect the process and requirements of the Environment Regulations

as outlined in Table 1-2.

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

Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 10A(a): Regulation 13: The principle of ‘nature and | Section 1
Is appropriate for the nature | Environmental assessment ts;:ale’ o tltsh EPappllcabIe Section 3
and scale of the activit roughout the . ;
y Regulation 14: Section 4

Implementation  strategy  for  the Section 5

environment plan Section 6

Regulation 16: Section 7.9.1

Other information in the environment

plan
Regulation 10A(b): Regulation 13(1)-13(7): Set the context (activity and | Section 1
Demonstrates  that  the | 13(7) Description of the activity existing environment). Section 2
environmental impacts and | 13(2)(3) Description of the environment | Define  ‘acceptable’  (the | gection 3
risks of the activity will be 13(4) R . ¢ requirements, the corporate Section 4
reduced to ALARP (4) eqwremer.l S _ policy, relevant persons). ec !on
Regulation 10A(c): ﬁf(ggg afgﬁgﬁ;’on of environmental Detail the impacts and risks. zzz::z: 2
Demonstrates  that  the | 13(7)  Environmental  performance Evaluate the nature and Section 7.9.1
environmental impacts and | outcomes and standards scale. ection 1.9
risks of the activity will be of Reaulation 16(a) to 16(c)- Detail the control
an acceptable level egulation 16(a) to 16(c): measures — ALARP and

A statement of the titleholder’s corporate acceptable.

environmental policy

A report on all consultations between

the titleholder and any relevant person
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Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 10A(d): Regulation 13(7): EPOs. Section 6
Provides for appropriate | Environmental performance outcomes | EPSs.
EPOs, EPSs and MC and standards MC.
Regulation 10A(e): Regulation 14: Implementation  strategy, | Section 7.9.1
Includes an appropriate | Implementation  strategy  for  the | including: Appendix D
implementation strategy and | environment plan e  Environmental
monitoring, recording and Management  System
reporting arrangements (EMS)
e performance monitoring
e  Qil Pollution Emergency
Plan (OPEP)  and
scientific monitoring
e ongoing consultation.
Regulation 10A(f): Regulation 13(1)-13(3): No activity, or part of the | Section 3
Does not involve the activity | 13(7) Description of the activity actrltwty% perc:orrlnedd ":Nanlg Section 4
or part of the activity, other | 13(2) pescription of the environment Ea it o @ ecrtare or
than arrangements  for ] L ) eritage property.
: o 13(3) Without limiting [Regulation
environmental monitoring or .
; 13(2)(b)], particular relevant values and
for responding to an tivit: nelud ¢ th
emergency, being ;?(—Z};ISI ivi /'es may include any of the
performed in any part of a oflowing:
declared World Heritage (a) the world heritage values of a
property within the meaning declared World Heritage property
of the EPBC Act 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.
Regulation 10A(g): Regulation 11A: Consultation performed in | Section 5

(i) the titleholder has carried
out the consultations
required by Division 2.2A

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

Consultation with relevant authorities,
persons and organisations, efc.

Regulation 16(b):

A report on all consultations between
the titleholder and any relevant person

the preparation of this EP.
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Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 10A(h): Regulation 13(4)a: All contents of the EP must | Section 1
complies with the Act and | Describe the requirements, including | COMPly with the Offshore | gection 5
the regulations legislative requirements, that apply to | Petroleum and Greenhouse Section 6
activity and are relevant to the | Gas Storage Act 2006 and A dix A
environmental management of the | the . Environment | Appendix
activity Regulations. Appendix B

Regulation 15:

Details of the Titleholder and liaison
person

Regulation 16(a):

A statement of the titleholder’s corporate
environmental policy

Regulation 16(c):

Details of all reportable incidents in
relation to the proposed activity

1.7 Description of the Titleholder

Woodside Energy Ltd. (Woodside), as Titleholder for this activity, on behalf of the North West Shelf
Joint Venture comprising BHP Billiton Petroleum (North West Shelf) Pty. Ltd., BP Developments
Australia Pty. Ltd., Chevron Australia Pty. Ltd., CNOOC North West Shelf (NWS) Private Ltd. (joint
venture partner for all titles except WA-9-PL), Japan Australia Liquefied Natural Gas (LNG) (MIMI)
Pty. Ltd. and Shell Australia Pty. Ltd.

Woodside’s mission is to deliver superior shareholder returns through realising its vision of becoming
a global leader in upstream oil and gas. Wherever Woodside works, it is committed to living its values
of integrity, respect, working sustainably, discipline, excellence and working together. Woodside’s
operations are characterised by strong safety and environmental performance in remote and
challenging locations.

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, which
is one of the world’s premier LNG facilities. In 2012, Woodside added the Pluto LNG Plant to its
onshore operating facilities. Woodside has an excellent record of efficient and safe production.
Woodside strives for excellence in safety and environmental performance and continues to
strengthen relationships with customers, partners, co-venturers, governments and communities to
ensure it is a partner of choice. More 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 notifying of changes are described in the next subsections.

1.8.1 Titleholder

Woodside Energy Limited
11 Mount Street

Perth, Western Australia
Telephone: 08 9348 4000
ACN: 63 005 482 986
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1.8.2 Activity Contact

Neil McKay

Project Manager

11 Mount Street

Perth, Western Australia

Telephone: 08 9348 4000

Email: neil. nckay@woodside.com.au

1.8.3 Nominated Liaison Person

Daniel Clery

Corporate Affairs Manager

11 Mount Street

Perth, Western Australia
Telephone: 08 9348 4000

Email: feedback@woodside.com.au

1.8.4 Arrangements for Notifying of Change

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

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,
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.

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

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

¢ Guidelines: Provide recommended practice and advice about how to perform the steps defined
in Procedures, together with supporting information and associated tools. Guidelines provide
advice about how activities or tasks may be performed, information that may be considered, or
how to use tools and systems.
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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 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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VALUE STREAM ACTIVITIES

TECHMOLOGY

SERVICES:

DRILLIMNG AND EFGINEE R
WELL SERVICES SERVICES.

LOMGESTICS SABSEA AND
SEFCES PIPELINE SERVICES

COMMERCLAYL
ARALYEES AND
AGREEMENTS

Figure 1-2: The WMS business process hierarchy

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, that apply to the activity and are relevant to managing risks and
impacts of the Petroleum Activities Program are detailed in Appendix B. This EP will not be
assessed under the WA Environment Protection Act 1986 as the activity does not occur on State
land or within State waters.

1.10.1 Applicable Environmental Legislation

1.10.1.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The Commonwealth 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 Environment Regulations apply to petroleum activities in Commonwealth waters and are
administered by NOPSEMA.

The objective of the Environment Regulations is to ensure petroleum activities are:

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

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

Furthermore, section 270(3)(c) of the OPGGS Act states that a licence holder can only surrender its
petroleum licence if all property brought into the area by any person engaged or concerned in the
operations authorised by the permit holder has been removed, or if alternative arrangements have
been made with NOPSEMA.

This EP has been written to meet the requirements of the OPGGS Act by demonstrating that an
alternate arrangement provides a better outcome for decommissioning the Echo Yodel subsea
infrastructure than complete removal does.

1.10.1.2 Environment Protection (Sea Dumping) Act 1981

The Commonwealth Environment Protection (Sea Dumping) Act 1981 (Sea Dumping Act) is the
legislative instrument that addresses Australia’s obligations under the London Protocol. The aims of
the London Protocol are to protect and preserve the marine environment from all sources of pollution,
and to prevent, reduce and eliminate pollution by controlling the dumping of wastes and other
materials at sea.

The Act regulates the dumping at sea of controlled material (including certain wastes and other
matter), the incineration at sea of controlled material, loading for the purpose of dumping or
incineration, export for the purpose of dumping or incineration, and the placement of artificial reefs.
Permits are required for any authorised sea dumping activities.

The Sea Dumping Act and associated sea dumping permits are administered by the Department of
Agriculture, Water and Environment (DoAWE) (previously Department of Environment and Energy
[DoEE]). Woodside is liaising with DOAWE regarding the requirements under the Sea Dumping Act
for the proposed Petroleum Activities Program described in this EP (Section 5). Woodside will
comply with all requirements under the Act in relation to this EP.

1.10.1.3 Australian Marine Parks

Under the EPBC Act, Australian Marine Parks (AMPs), formally known as Commonwealth Marine
Reserves, are recognised for conserving marine habitats and the species that live and rely on these
habitats. The Director of National Parks (DNP) is responsible for managing AMPs (supported by
Parks Australia), and is required to publish management plans for them. Other parts of the Australian
Government must not perform functions or exercise powers relating to these parks that are
inconsistent with management plans (s.362 of the EPBC Act). Relevant AMPs are described in
Section 4.7. The North-west Marine Parks Network Management Plan (DNP, 2018a) and the
South-west Marine Parks Network Management Plan (DNP, 2018b) describe the requirements for
managing the marine parks that are relevant to this EP.

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

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.

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

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

o 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 World Heritage Properties

Australian World Heritage management principles are prescribed in Schedule 5 of the EPBC
Regulations 2000. Management principles that are considered relevant to the scope of this EP are
provided in Table 1-3.

Table 1-3: 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 Coast
and Shark Bay World Heritage
Properties (which are both within
the scope of this EP) 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 that Woodside follows to prepare the EP once an activity has been
defined as a petroleum activity (refer Section 1.2). This includes a description of the comparative
assessment process and the environmental risk management methodology that is used to identify,
analyse and evaluate risks to meet ALARP and acceptability requirements and to develop EPOs and
EPSs. This section also describes Woodside’s risk management methodologies applicable to
implementation strategies applied during the activity.

To define the decommissioning activity, Section 270(c) of the OPGGS Act states that when a
petroleum title is surrendered, all infrastructure that was brought into the lease area by the titleholder
must be removed, unless other arrangements are made to the satisfaction of NOPSEMA. To support
this section of the Act, the Offshore Petroleum Decommissioning Guideline (Department of Industry,
Innovation and Science, 2018) clarifies how to determine what is a ‘satisfactory arrangement’. These
guidelines state that “the titleholder must demonstrate that the alternative decommissioning
approach delivers equal or better environmental, safety and well integrity outcomes compared to
complete removal”. Therefore, to determine the decommissioning option that provides equal or better
environmental, safety and well integrity outcomes to complete removal, a comparative assessment
was performed. This is described further in Section 2.2 and Section 6.

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

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

¢ Planned activities have the potential for inherent environmental impacts.

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

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

The next subsections explain the comparative assessment and the risk assessment processes that
form the basis of this EP.

2.2 Comparative Assessment

A comparative assessment was performed to assess various decommissioning options for the Echo
Yodel subsea infrastructure. The purpose of this comparative assessment process was to
understand the decommissioning options that present the same or better environmental, safety and
well integrity outcomes as complete removal of the subsea infrastructure. The comparative
assessment process included the steps outlined in Figure 2-1. Information that supported the
comparative assessment processes included scientific and engineering studies commissioned by
Woodside and stakeholder participation. Furthermore, to ensure all options were assessed
consistently, a set of criteria was developed and applied throughout the comparative assessment.
The comparative assessment process, including the background studies, how options were
developed, the basis of the assessment criteria and stakeholder comparative assessment workshop,
is explained in Section 6. Section 3 explains the comparative assessment results and summarises

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:  K1000UF1401331253 Revision: 0 Native file DRIMS No: 1401331253 Page 24 of 456

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




Echo Yodel and Capella Plugging and Echo Yodel Decommissioning Environment Plan

how the preferred option provides better or equal environment, safety and well integrity options as
full removal of the infrastructure.

Decommissioning Options Screening
Assessment

Undertaken prior to inclusion in the
comparative assessment - impacts, risks
and benefits of each option was assessed

Define Petroleum Activity

Either complete removal or, an alternate
option if the Comparative Assessment
shows an alternate option has equal or
better environmental, safety and well
integrity outcomes when compared to
base case of complete removal

Phase One Stakeholder Consultation

Undertaken on the decommissioning
options identified from the options
SCreening process

Compartive Assessment

All options compared to base case of
complete removal, including legislative
requirements, industry codes and
standards, applicable company
requirements and industry guidelines

Compartive Assessment

Develop Comparative Assessment Criteria
and finalise decommissioning optionsfor
each infrastructure

Compartive Assessment

Comparative Assessmentworkshop
undertaken on options being considered.
Impacts, risks and benefits of each option
assessed with respect to criteria and sub-

criteria.

. Environment Plan
Phase Two Stakeholder Consultation
Process followed for selected option (s)

and EP prepared

undertaken on selected option (s)

Figure 2-1: Overview of integrated comparative assessment and Environment Plan process
2.3 Environmental Risk Management Methodology

2.3.1 Woodside Risk Management Processes

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

The environmental risk management methodology used in this EP is based on Woodside’s Risk
Management Procedure. This procedure aligns to industry standards such as international standard
ISO 31000:2009. The WMS risk management procedure, guidelines and tools provide guidance on
specific techniques for managing risk, tailored for particular areas of risk within certain business
processes. Procedures applied for environmental risk management include:

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

NN  Establish the context

Risk assessment

Risk identification

Risk analysis

Risk treatment

A

Risk Management Information System
Assessments | Risk registers | Reporting

Figure 2-2: Woodside’s risk management process

2.3.2 Health, Safety and Environment Management Procedure

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

2.3.3 Impact Assessment Procedure

To support effective environmental risk assessment, Woodside’'s Impact Assessment Procedure
(Figure 2-3) provides the steps needed to meet required environment, health and social standards
by ensuring impacts are assessed appropriate to the nature and scale of the activity, the regulatory
context, the receiving environment, interests, concerns and rights of stakeholders, and the applicable
framework of standards and practices.
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Figure 2-3: Woodside’s impact assessment process

2.4 Environment Plan Process

Figure 2-4 illustrates the EP development process. Each element of this process is discussed further
in Sections 2.5 to 2.11.
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Demonstration of ALARP
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Figure 2-4: Environment Plan development process
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2.5 Establish the Context

2.5.1 Define the Activity

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

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

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

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

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

2.5.2 Defining the Existing Environment

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

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

¢ 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 2.5.2) and rated for all planned and unplanned activities.
Additional detail is provided for evaluating unplanned hydrocarbon spill risk.

e EPBC Act Matters of National Environmental Significance (MNES), including listed threatened
species and ecological communities and listed migratory species. Defining the spatial extent of
the existing environment is guided by the nature and scale of the Petroleum Activities Program
(and associated sources of environmental risk). This considers the Operational Areas and wider
environment that may be affected (EMBA), as determined by the hydrocarbon spill risk
assessments presented in Section 7.7. MNES, as defined within the EPBC Act, are addressed
through Woodside’s impact and risk assessment (Section 6).

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

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

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

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

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

Marine Sediment
Water Quality
Ecosystems/
Socio-Economic

Air Quality
Habitats
Species

2.5.3 Relevant Requirements

The relevant requirements in the context of legislation, other environmental approval requirements,
conditions and standards that apply to the Petroleum Activities Program have been identified and
reviewed. Relevant requirements are presented in Appendix B and Section 1.

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

2.6 Impact and Risk Identification

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

The environmental impact and risk assessment presented in this EP has been informed by recent
and historic hazard identification studies and workshops (e.g. HAZID/Environmental Hazard
Identification [ENVID]), Process Safety Risk Assessment processes, reviews and associated
desktop studies associated with the Petroleum Activities Program. Risks are identified based on
planned and potential interaction with the activity (based on the description in Section 1), the existing
environment (Section 3) and the outcomes of Woodside’'s stakeholder engagement process
(Section 5). The environmental outputs of applicable risk and impact workshops and associated
studies are referred to as ‘ENVID’ hereafter in this EP.

Two ENVID workshops were performed specific to this EP; an ENVID workshop was conducted for
the permanent plug and abandon activities on 2 October 2019, and on 7 November 2019 for the
Echo Yodel subsea infrastructure that is proposed to be permanently left in-situ. Participants
included project environmental advisors, environmental engineers, development coordinator,
subsea engineer and drilling engineers. The participants’ breadth of knowledge, training and
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experience was sufficient to reasonably assure that the hazards that may arise in connection with
the Petroleum Activities Program in this EP were identified.

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

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

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

Impacts and Risks Evaluation Summary
Source of Risk Environmental Value Potentially Impacted | Evaluation
Al
8 8
N nd
= =%
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: 3 | & : | e |3
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Summary of source of
impact/risk

2.7 Impact and Risk Analysis

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

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

2. ldentify appropriate control measures (preventative and mitigative) aligned with the decision
type.

3. Assess the risk rating or impact.

2.71 Decision Support Framework

To support the risk assessment process and Woodside’s determination of acceptability
(Section 2.8.2), Woodside’'s HSE risk management procedures include using a decision support
framework based on principles set out in the Guidance on Risk Related Decision Making (QOil and
Gas UK, 2014). This concept is applied during the ENVID, or equivalent preceding processes during
historical design decisions, to determine the level of supporting evidence that may be required to
draw sound conclusions about risk level and whether the risk is ALARP and acceptable (Table 2-4).
This is to confirm:

e activities do not pose an unacceptable environmental risk
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e appropriate focus is placed on activities where the risk is anticipated to be acceptable and
demonstrated to be ALARP

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

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

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

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

2.7.1.2 Decision Type B

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

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

e company values.

2.7.1.3 Decision Type C

Risks classified as a Decision Type C typically have significant risks related to environmental
performance. Such risks typically involve greater complexity and uncertainty; therefore, requiring
adoption of a precautionary approach. The risks may result in significant environmental impact,
significant project risk/exposure, or may elicit stakeholder concerns. For these risks, in addition to
Decision Type A and B tools, company and societal values need to be considered by performing
broader internal and external stakeholder consultation as part of the risk assessment process.
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Risk Related Decision Making Framework
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Figure 2-5: Risk related decision-making framework (Oil and Gas UK, 2014)

2.7.2 Decision Support Framework Tools

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2.74 Control Measures (Hierarchy of Controls)

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

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

¢ Engineering Controls which 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 should a hazardous event
occur.

- Response Equipment: Design measures or safeguards that enable clean-up/response
after a hazardous event has occurred.

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

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

2.7.5 Impact and Risk Classification

Environmental impacts and risks are assessed to determine their potential significance or
consequence. The impact significance or consequence considers the magnitude of the impact or
risk and the sensitivity of the potentially impacted receptor (represented by Figure 2-6).
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Figure 2-6: Environmental impact and risk analysis

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

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

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

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

Environment Social and Cultural Consequence Level

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

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

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

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

Slight, short-term impact (less than one
year) on species, habitat (but not affecting
ecosystems function), physical or biological
attributes

No lasting effect (less than one month);
localised impact not significant to
environmental receptors

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

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

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

Minor, short-term impact (one to two years)
to a community or highly valued areas/items
of cultural significance

Slight, short-term impact (less than one
year) to a community or areas/items of
cultural significance

No lasting effect (less than one month);
localised impact not significant to
areas/items of cultural significance
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2.7.6 Risk Rating Process

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

The risk rating process considers the potential environmental consequences and, where applicable,
the social and cultural consequences of the risk. The risk ratings are assigned using the Woodside
risk matrix (Figure 2-7).

The risk rating process is performed using the following steps:

2.7.6.1 Select the Consequence Level

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

2.7.6.2 Select the Likelihood Level

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

Table 2-4: Woodside risk matrix likelihood levels

Likelihood Description

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

9 y 1,000,000 years 100,000 years 10,000 years 1,000 years 100 years y
Highly Unlikely: Possible: Likely: Highly Likely:
Remote: Unlikely: Has ?_ccurre_d Has occmtJrr_ed ]Ic-|as octclzurreci ]Ic-las octclzurreci
E . . many times in once or twice frequently at frequently a
S tLIle;'}ﬁZLdst e 1 g::e g‘;c?\zig the industry in Woodside Woodside or the location or
ry in the indust but not at or may is likely to is expected to

Y Woodside possibly occur  occur occur

Likelihood
Level

2.7.6.3 Calculate the Risk Rating

The risk level is derived from the consequence and likelihood levels determined above in accordance
with the risk matrix shown in Figure 2-7. A likelihood and risk rating is only applied to environmental
risks using the Woodside risk matrix.

This risk level is used as an input into the risk evaluation process and ultimately for prioritising further
risk reduction measures. Once each risk is treated to ALARP, the risk rating articulates the ALARP
baseline risk as an output of the ENVID studies.
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Figure 2-7: Woodside risk matrix — risk level

To support ongoing risk management (a key component of Woodside’s Process Safety Management
Framework — refer to Implementation Strategy (Section 8)), Woodside uses the concept of ‘current
risk’ and applies a current risk rating to indicate the current or ‘live’ level of risk, considering the
controls that are currently in place and regularly effective. Current risk rating is effective in articulating
potential divergence from baseline risk, such as if certain controls fail or could potentially be
compromised. Current risk ratings aid in the communication and visibility of the risk events, and
ensures risk is continually managed to ALARP by identifying risk reduction measures and assessing
acceptability.

2.8 Impact and Risk Evaluation

Environmental impacts and risks, cover a wide range of issues, affected by differing species,
persistence, reversibility, resilience, cumulative effects and variability in severity. Determining the
degree of environmental risk and the corresponding threshold for whether an impact or risk has been
reduced to ALARP and is acceptable, is evaluated to a level appropriate to the nature and scale of
each impact or risk. The evaluation considers:

o the Decision Type
¢ the Principles of Ecological Sustainable Development (ESD) as defined under the EPBC Act

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2.8.2 Demonstration of Acceptability

Descriptions have been provided in Table 2-6 to articulate how Woodside demonstrates that
different risks, impacts and Decision Types identified within the EP are Acceptable.
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Table 2-6: Summary of Woodside’s criteria for Acceptability

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

Woodside demonstrates these lower order risks, impacts and decision types are 'Broadly Acceptable' if they meet
industry:

e legislation, codes and standards
e good practice
e professional judgement

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

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

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

e ator below the defined acceptable level(s) for that impact or risk
e managed to ALARP (as described in Section 2.8.1).

Acceptable levels are defined appropriate to the nature and scale of each impact and risk and in consideration of:
e the Principles of ESD as defined under the EPBC Act

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

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

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

Once acceptable levels have been defined, a statement of acceptability is made to summarise how a given
impact/residual risk will be managed to at or below these levels and appropriate EPOs which are linked to these
acceptable levels are established. Where there are significant complexities in assessing and managing impacts to
different receptors and for demonstrating how these impacts are acceptable (e.g. multiple requirements which are
receptor specific, significant stakeholder concern for specific receptors, lack of consensus of appropriate controls or
standards), acceptable levels may be defined, and acceptability demonstrated separately for key receptors. This is not
applicable for risks, given the consequence of an unplanned risk event occurring may not be acceptable and, therefore,
acceptable levels of risk are defined in the context of the residual likelihood of an event occurring.

2.9 Environmental Performance Objectives/Outcomes, Standards and
Measurement Criteria

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

2.10 Implementation, Monitoring, Review and Reporting

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

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

e EPOs and standards set out in the EP are met through monitoring, recording, audit,
management of non-conformance and review
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all environmental impacts and risks of the Petroleum Activities Program are periodically
reviewed in accordance with Woodside’s risk management procedures

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

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

The implementation strategy is presented in Section 6.

2.11 Stakeholder Consultation

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

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

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

3.1 Overview

This section has been prepared in accordance with Regulation 13(1) of the Environment
Regulations, and describes the activities to be performed as part of the Petroleum Activities Program
under this EP. It includes the location of the activities, general details of the layout of the Echo Yodel
subsea infrastructure and Capella-1 well, the operational details of the activity, and additional
information relevant to considering environmental risks and impacts. With regard to the
decommissioning component of this EP, it must be noted that the activity description is based on
implementing the preferred option, identified through the comparative assessment process detailed
in Section 6. Activities in the field will therefore consist of permanent plugging for abandonment of
the wells only and IMMR activities from the MODU where required to support the permanent plugging
activities.

3.2 Project Overview

The Echo Yodel field started producing gas in 2001 via two subsea wells tied back to the GWA
platform. The field reached the end of its economic life in 2012, Yodel-4 ceased production in 2006,
and Yodel-3 continued to produce until the end of the field life in the first half of 2012. At this time,
the wells were suspended with temporary plugs. The pipeline was cleaned and hydrocarbon freed
in 2015/2016 and put into a state of preservation. The well tie-in spools were also removed from
between the pipeline and the wells. A pipeline section was removed from the pipeline in 2018 at the
downstream end, just upstream of the Subsea Isolation Valve (SSIV), disconnecting the pipeline
from the GWA platform. In addition to the Yodel wells, the Capella-1 is an exploration well that was
drilled in 1996, 40 km north-west of the two Yodel wells. The well was suspended with a shallow
plug and the wellhead left in place, with the intention of returning to the well to perform a Drill Stem
Test.

The Petroleum Activities Program described in this EP includes the following activities:

e permanently plugging to abandon Yodel-3 and Yodel-4 production wells, and Capella-1
exploration well, which will involve installing permanent abandonment barriers in the wells

¢ leaving the Echo Yodel subsea infrastructure in-situ permanently, to enable the infrastructure to
continue providing hard substrate to maintain beneficial marine growth and habitat.

The Echo Yodel subsea infrastructure consists of the Yodel-3 and Yodel-4 wellheads with X-mas
trees, a pipeline, an EHU, two UTAs, an IUTB, a pig launcher and two infield jumpers. A generalised
schematic of the Echo Yodel subsea infrastructure is presented in Figure 3-1. The Capella-1 well is
not considered part of the Echo Yodel subsea infrastructure.
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Figure 3-1: Generalised schematic of the Echo Yodel subsea infrastructure

The Petroleum Activities Program includes re-entry of the three wells to permanently plug them for
abandonment using a MODU. For the Capella-1 exploration well, this will require drilling out a short
section of cement (73 m) installed at the top of the Capella-1 well, to install a deeper-set permanent
abandonment barrier to the zones with flow potential.

Capella-1 wellhead will continue to be managed under the NRC Facility Operations EP until a
permanent decision has been made for decommissioning.

The remaining Echo Yodel subsea infrastructure (including the pipeline, umbilical and wellhead with
X-mas tree structures) will be left in-situ permanently, to enable the infrastructure to continue
providing hard substrate to maintain the marine growth and habitat that currently supports local
ecological functions, including stocks for commercial fisheries.

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

Item

Description

Permit Titles

WA-9-PL (which crosses WA-6-L and WA-5-L), WA-23-L and WA-1-L

Location NWS Province
Water depth 125 mto 136 m
Number of wells Two suspended production wells (Yodel-3 and Yodel-4) and one suspended exploration well

(Capella-1) to be permanently plugged for abandonment

Pipeline, umbilical

e A 23 km 12-inch diameter polypropylene coated, 13% chromium stainless steel pipeline

and structures e A 23 km 5-inch diameter High Density Polyethylene (HDPE) EHU with two UTAs, one
IUTB and two infield jumpers
e  One pig launcher
MODU Semi-submersible moored MODU
Vessels e  Subsea support vessel(s) including anchor handling vessel(s) (AHV)

o Two to three activity support vessels, including general supply vessels

Key activities

e Permanently plug the Yodel-3, Yodel-4 and Capella-1 wells for abandonment using a
MODU

e Leave Echo Yodel subsea infrastructure in-situ permanently

3.3 Location

The proposed Petroleum Activities Program is located in multiple Permit Titles in Commonwealth
waters in the NWS Province, about 140 km north-west of Dampier on the coast of Western Australia
(WA) (Figure 3-2). The closest landfall to the Permit Titles are the Montebello Islands, which are
about 70 km to the south.

Approximate location details for the Petroleum Activities Program are provided in Figure 3-2.
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Figure 3-2: Location map of the Petroleum Activities Program

Table 3-2: Approximate location details for the Petroleum Activities Program

Water Depth
Structure (Approx. m Latitude Longitude Permit Title
LAT)
Eastern end —of | 3, 19° 39' 04.585" S 115° 55' 47.881" E WA-9-PL
pipeline (SSIV)
Western end of
pipeline (pig | 125 19°44'44.342" S 115°44'12.229" E WA-9-PL
launcher)
Yodel-3 136 19°44'17.062" S 115° 44' 53.85" E WA-23-L
Yodel-4 134 19° 44'43.262" S 115° 44' 11.389" E WA-23-L
Capella-1 136 19° 30'52.911" S 116° 02' 17.054" E WA-1-L

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 vessel-related petroleum activities within the
Operational Area®.

3 Vessels supporting the Petroleum Activities Program operating outside of the Operational Areas (e.g. transiting to and from port) are
subject to all applicable maritime regulations and other requirements, and are not managed under this EP.
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The Operational Area (Figure 4-1) is representative of the combined delineated distances from the
following:

e Operational Area A (permanent plugging for abandonment activities): A radius of 4000 m around
each well (Yodel-3, Yodel-4 and Capella-1). This Operational Area has been defined as the area
in which permanent plugging for abandonment activities will occur and be managed under this
EP.

o Operational Area B (leaving infrastructure in-situ permanently): A radius of 500 m (1000 m
diameter) around the Echo Yodel subsea infrastructure that is to be left in-situ permanently, as
well as the water column 20 m above this infrastructure. The Echo Yodel subsea infrastructure
includes the Yodel-3 and Yodel-4 X-mas trees, pipeline, umbilical, IUTB, UTAs and pig launcher.
This Operational Area has been defined as the area in which the impacts and risks from leaving
infrastructure in-situ permanently are addressed by this EP. Upon acceptance of the EP, this
Operational Area will cease to exist.

The 4000 m (radius) Operational Area A allows for MODU mooring operations, including the possible
installation of pre-laid moorings and vessel-related petroleum activities. This Operational Area
includes a 500 m petroleum safety zone around the MODU to manage vessel movements.

The 500 m (radius) Operational Area B around subsea infrastructure to be left in-situ permanently
allows for considerations of impacts from the infrastructure remaining on the seabed.

Where the assessment in this EP relates to Operational Area A and Operational Area B, they are
collectively referred to as the Operational Areas.

3.5 Timing

The proposed Petroleum Activities Program is scheduled to occur between the first quarter of 2021
and the fourth quarter of 2023 (Table 3-3).

Permanent plugging activities for the three wells is expected to take about 20 to 60 days per well to
complete. If performed as a single campaign, the cumulative duration could be up to 180 days
(including mobilisation and demobilisation).

The permanent plugging activities are being planned as a single campaign, but could be performed
individually on an opportunistic basis between other drilling campaigns, subject to rig availability.

When underway, activities will be 24 hours per day, seven days per week. There are no planned
concurrent ‘permanent plugging for abandonment’ activities under the EP. As such, no Simultaneous
Operations (SIMOPS) have been included in the EP. Any SIMOPS planned to occur on the GWA
platform or NRC platform when permanent plugging activities are scheduled to occur under this EP,
will be managed by the respective facility operations EP. There are not expected to be any
interactions, however, as any GWA platform activities will be 19 km from the nearest permanent
plugging activity (Capella-1) and any NRC platform activities will be 13 km from the nearest
permanent plugging activities (also Capella-1).

Timing and duration of the permanent plugging activities is subject to change due to project schedule
requirements, metocean conditions, vessel availability, unforeseen circumstances and weather.

Note that only IMMR undertaken from a MODU are included in the scope of this EP. Normal IMMR
activities performed with an IMMR vessel, including, for example, subsea cleaning and preparation
of the subsea X-mas trees, may be undertaken in preparation for the Petroleum Activities Program.
These are excluded from the scope of this EP as they are managed under the GWA Facility
Operations EP for the Yodel-3 and Yodel-4 wells and under the NRC Facility Operations EP for the
Capella-1 well.
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Table 3-3: Summary of indicative Petroleum Activities Program

Activity

Approximate timing (and cumulative
duration in the field)

Likely Vessel

Leaving all Echo Yodel subsea
infrastructure in-situ permanently in
relation to WA-9-PL

Commences and is completed
acceptance of this EP (0 days)

upon

None as no in-field activities
required

MODU pre-laid mooring and blow-

2to 4 weeks before planned well plugging

AHV

infrastructure in-situ permanently in

permanent plugging activities are completed

out preventer (BOP) tether | activies commence*. One to 12 days per well

installation (if required) (up to 36 days)

Permanent well plugging for | Between first quarter of 2021 and fourth quarter | MODU and support vessels
abandonment (three wells) 2023: 20 to 60 days per well (up to 180 days)

Leaving all Echo Yodel subsea | Commences and is completed once all | None as no in field activities

required

WA-23-L (0 days)
*Will commence no earlier than first quarter 2021.

This EP has risk-assessed permanent plugging activities throughout the year (all seasons) to provide
operational flexibility for requirements and schedule changes, as well as MODU availability. All the
above timeframes are subject to change and, as no particular time periods have been nominated for
avoidance based on environmental or stakeholder sensitivities, changes to the above will not be
interpreted as ‘new stages’ against Regulation 17(5).

3.6

This section provides an overview of the infrastructure relevant to the Petroleum Activities Program.
An indicative layout of the Echo Yodel subsea infrastructure is presented in Figure 3-1. Further
details of the infrastructure and field layout are provided in the sections to follow.

Infrastructure Overview

3.6.1 Wells

This EP includes permanent plugging for abandoning three subsea wells: Yodel-3, Yodel 4 and
Capella-1.

Yodel-3 and Yodel-4 wells were drilled between June and August 2001 and are about 1.9 km from
each other. The wells were completed and tied back to the GWA facility in December of that year
and began production in 2002. Production ceased in 2012 and the two production wells were
suspended in May of that year, with temporary barriers installed which include two tested and verified
mechanical barriers between the production tubing and the production tie in spool hub (which has
also been blanked off).

Before the two temporary barriers were installed in each well, a remote-operated vehicle (ROV)
inspection identified gas bubbles emanating from the valves on the Yodel-3 and Yodel-4 X-mas
trees. The barriers had been installed in the wells to prevent ongoing leaks; however, the temporary
barriers must be removed before installing permanent barriers, in which case the leaks may return,
resulting in a short-duration release of well bore fluids or testing fluids. Once the well is killed using
well Kill brine (Section 3.10.3), there is a potential for release of well kill fluid until the permanent
abandonment activities are complete.

Capella-1 is an exploration well that was drilled in 1996 and suspended as a gas discovery well.
Capella-1 is about 40 km from the Yodel-3 and Yodel-4 wells and has a mass of about 7.5 mT above
the mudline.
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3.6.1.1 Yodel-3

The Yodel-3 well was drilled with water-based mud (WBM) and non-water-based mud (NWBM), with
the NWBM being circulated out during cementing/completion operations. The surface equipment
consists of a wellhead with horizontal X-mas tree and guidebases. On top of the X-mas tree is a
non-pressure-containing tree-cap, made of steel, which is the same diameter as the wellhead, about
0.5 m long and weighing about 300 kg. The cap was installed to help prevent marine growth and
debris entering the well. The Yodel wells also have internal tree-caps, so for the purposes of this EP,
the non-pressure-containing tree-caps are referred to as debris caps and the internal caps are
referred to as internal tree-caps.

The well infrastructure also contains small amounts of elastomeric materials such as Teflon used
within valve and seal components, as per the project’'s material specifications.

The X-mas tree is locked on to the wellhead (3.2 m), giving a total height of the well structure as
about 7.7 m above the seabed. The X-mas tree is also 3.65 m wide and 3.3 m diameter (Figure 3-2).

E368846.2 N7817018.3 D131.60m 16:21:53
31/01/18 FCV83 CP-0520mV Al.80 H282

EY/EY3/0A-SER

Figure 3-3: Left — Yodel-3 X-mas tree in 2018 ROV survey. Right — Yodel-4 X-mas tree in
2008 survey compared to ROV for size

3.6.1.2 Yodel-4

The Yodel-4 well was also drilled with WBM and NWBM, with the NWBM circulated out during
cementing/completion operations. The surface equipment consists of a wellhead with horizontal
X-mas tree and guidebases. On top of the X-mas tree is a debris cap, made of steel, which is the
same diameter as the wellhead, about 0.5 m long and weighing about 300 kg. The well infrastructure
also contains small amounts of elastomeric materials such as Teflon used within valve and seal
components, as per the project’'s material specifications.

The X-mas tree is locked on to the wellhead (4.4 m), giving a total height of the well structure as
about 8.9 m above the seabed. The X-mas tree is also 3.65 m wide and 3.3 m diameter (Figure 3-3).

3.6.1.3 Capella-1

Capella-1 is an exploration well that was drilled with NWBM in 1996 and suspended as a gas
discovery well. The NWBM was circulated out of the well before cementing.

The Capella-1 wellhead is made of mild steel (AISI 4130), with small amounts of elastomeric
materials such as Teflon and Viton used within the seal components. The wellhead with temporary
guide-base (TGB) and 30-inch conductor, stands about 2.4 m above the seabed (Figure 3-4). The
wellhead has a debris cap installed over the well to prevent marine growth from entering the well.

The total weight of the steel material, which consists of the 30-inch conductor plus a low and high
pressure wellhead element and a 20-inch extension, is estimated to be 7500 kg.
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E 398068 .99 N7841930.21
05/11/2019 FCV3077

WHD/WA1L/WHD-CRE #1

Figure 3-4: Capella-1 wellhead ROV images from 2018 survey (left) and 2019 (right)

3.6.1.4 Other Wells and Infrastructure in Title Areas

Three exploration and appraisal wells were drilled in WA-23-L: Yodel-1, Yodel-2 and Echo-1. These
wells have been permanently plugged and abandoned and the seabed cleared. There is no further
work required with these wells. There is no other infrastructure in WA-23-L. All other infrastructure
in WA-1-L is described and managed in the North Rankin Complex Operations EP. There is no other
infrastructure in WA-9-PL.

3.6.2 Echo Yodel Pipeline

The Echo Yodel pipeline is 23 km long and about 12 inches diameter, comprising of a stainless steel
inner pipeline coated by a four-layer polypropylene outer used for protection and insulation.

The pipeline was subject to an extensive pigging campaign in 2016 to clean and hydrocarbon-free
the pipeline. A total of five pigs were launched from a subsea pig launcher, with oil in water (OIW)
samples taken at regular intervals as the treated seawater arrived at the GWA facility, to determine
when hydrocarbon levels in the pipeline stabilised and achieved ALARP. Intertek conducted
laboratory analysis of the samples, with the residual hydrocarbon level of the treated seawater within
the pipeline being measured at 6 ppm. The seawater was treated with Hydrosure 0-3670R at
1000 ppm. Treated seawater remains in the pipeline with the ends capped.

The pipeline spools connected to the wellheads were disconnected and disposed of onshore during
the same campaign, and blind flanges were installed. The pig launcher attached to the end of the
pipeline is made of stainless steel and is about 5.1 m long, 1.5 m wide and 0.8 m high and weighs
about 2.8 tonnes.

During the operation of the Echo Yodel pipeline, it has been subject to a self-burying process
whereby observations of freespans and localised pipeline by Atteris (2019a) found it is lowering into
the seabed. This lowering and self-burial is a result of localised scouring of the seabed and is
expected to continue until a state of equilibrium of approximately 85% of its overall outside diameter
is reached in about 125 years (Atteris, 2019a) (see Section 3.14.1 for further information).

Pipeline specifications are provided in Table 3-4; an image of the pipeline is shown in Figure 4-7.
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Table 3-4: Echo Yodel pipeline indicative specifications

Component Material Specification

Line pipe 13% chromium weldable martensitic stainless steel | Length: 22.89 km

Outside diameter: 324 mm
Wall thickness: 16.9 mm
Total mass: 2925 tonnes

External polymer | Four-layer polypropylene: Total coating wall thickness: 13.5 mm
pipeline coating First Layer — 0.25 mm thick fusion bonded epoxy | Total coating mass: 247 tonnes
Second Layer — 0.25 mm thick adhesive

Third Layer — 10 mm thick foamed polypropylene
Fourth Layer — 3 mm thick solid polypropylene

Sacrificial bracelet | Aluminium Total mass: 12 tonnes
anodes

Preservation fluid | Seawater with 1000 ppm of Hydrosure 0-3670R | Total volume: 1515 m?
(biocide, oxygen scavenger and corrosion inhibitor
mix)

KP: 11.8820 E: 378043 .4 N: 7821855.8 DPCC: 0.2 ToP: 133.3
18/09/2018 : 06:50:33

SP - Span/EQOS - Span End
Length=4.21m. Height = 0.22m. Diameter = 0.351m. CSL = 21m.

Figure 3-5: Echo Yodel pipeline in-situ

3.6.3 Echo Yodel Umbilical

The Echo Yodel umbilical is comprised of steel, copper and HDPE. It is 132 mm diameter (five
inches) with two layers of armour wire, seven hydraulic hose cores and six electrical cores. Indicative
specifications for the umbilical are provided in Table 3-5. A photo of the umbilical taken by ROV in
September 2018 is provided in Figure 4-8.

The umbilical contains some operations fluids: about 18 m® mono-ethylene glycol (MEG) and about
21 m? hydraulic fluid (water based).
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Attached to the umbilical are two UTAs and an IUTB. These two structures are made of steel
protected by anodes and they contain about 27 kg of mineral oil (total). Two control jumpers between
the two UTAs and the X-mas trees also remain (Figure 4-8). These are 50 m and 60 m long
respectively and have similar specifications as the EHU.

During operation, the Echo Yodel umbilical has been subject to a self-burying process whereby
observations by Atteris (2019b) found it is in the advanced stages of burial. This lowering and
self-burial is a result of localised scouring of the seabed and is expected to continue until a state of
equilibrium is reached in about 20 to 60 years (Atteris, 2019b). This equilibrium is more than 90% of
the umbilicals’ length is more than 95% (of its outside diameter) buried (less than 7 mm exposed).
See Section 3.14.2 for more information