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1 INTRODUCTION

1.1 Overview

Woodside Energy Scarborough Pty Ltd (Woodside), as Titleholder under the Offshore Petroleum
and Greenhouse Gas Storage (Environment) Regulations 2009 (Commonwealth) (referred to as the
Environment Regulations), proposes to undertake the following petroleum activities within Permit
Area WA-63-R:

e permanently decommission the Thebe-1 wellhead in situ.

This activity will hereafter be referred to as the Petroleum Activities Program and forms the scope of
this Environment Plan (EP). A detailed description of the activities is provided in Section 4. This EP
has been prepared as part of the requirements under the Environment Regulations, as administered
by the National Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA).

1.2 Purpose of the Environment Plan

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

e the Petroleum Activities Program is performed 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).

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.

1.3 Scope of the Environment Plan

The scope of this EP covers the activities that define the Petroleum Activities Program, as described
in Section 4. The spatial boundary of the Petroleum Activities Program has been described and
assessed based on the environment that may be affected (EMBA). The EMBA defines the spatial
boundary of the Petroleum Activities Program and is further described in Section 4.4.

1.4 Environment Plan Summary

An EP summary has been prepared from material provided in this EP (Table 1-1), as required by
Regulation 11(4).
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Table 1-1: Environment Plan summary

Relevant section of this EP containing

EP Summary material requirement EP Summary material

The location of the activity Section 4, starting at page 53

A description of the receiving environment Section 5, starting at page 58

A description of the activity Section 4, starting at page 53

Details of the environmental impacts and risks Section 7, starting at page 97

The control measures for the activity Section 7.3, starting at page 99

The arrangements for ongoing monitoring of the titleholder’s
environmental performance

Section 8, starting at page 125

Response arrangements in the oil pollution emergency plan Not applicable, as there is no credible spill
scenario associated with the petroleum

activities program

Consultation already undertaken and plans for ongoing consultation | Section 6, starting at page 71

Details of the titleholder's nominated liaison person for the activity Section 1.7.1, starting at page 10

1.5 Structure of the Environment Plan

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

Table 1-2: Environment Plan process phases, applicable Environment Regulations and relevant
section of the Environment Plan

o Content requirements/relevant Section of
Criteria for acceptance : Elements
regulations EP
Regulation 10A(a): Regulation 13: The principle of ‘nature and | Section 2
is appropriate for the Environmental Assessment scale’ applies throughout Section 4
nature and scale of the ) the EP Section 5
activity Regulation 14: _
Implementation strategy for the Section 6
environment plan Section 7
Regulation 16: Section 8
Other information in the environment plan
Regulation 10A(b): Regulation 13(1) to 13(7): Set the context (activity and | Section 1
demonstrates that the 13(1) Description of the activity existing environment) Section 2
environmental impacts and | 13(2)(3) Description of the environment Define ‘acceptable’ (the Section 4
risks of the activity will be 13(4) Requi i requirements, the corporate Section 5
reduced to as low as “) equwemgn S _ policy, relevant persons) ec ?on
reasonably practicable ;.3(5)(6) EvaIL_Jatlon of environmental Detail the impacts and risks Section 6
impacts and risks Section 7
Regulation 10A(c): . Evaluate the nature and
13(7) Environmental performance scale Section 8
demonstrates that the outcomes and standards i
environmental impacts and Regulation 16(a) to 16(c): Detail the control measures
risks of the activity will be ou ) — ALARP and acceptable
of an acceptable level A statement of the titleholder’s corporate
environmental policy
A report on all consultations between the
titleholder and any relevant person
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. Content requirements/relevant Section of
Criteria for acceptance ; Elements
regulations EP
Regulation 10A(d): Regulation 13(7): Environmental Performance | Section 7
provides for appropriate Environmental performance outcomes Objectives
environmental and standards Environmental Performance
performance outcomes, Standards
environmental Measurement Criteria
performance standards
and measurement criteria
Regulation 10A(e): Regulation 14: Implementation strategy, Section 8
includes an appropriate Implementation strategy for the including:
implementation strategy environment plan e systems, practices and
and monitoring, recording procedures
and reporting e performance monitoring
arrangements . .
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 4
does not involve the 13(1) Description of the activity aCt'tV't%/r u(;wdelrtalijecvm l":‘j“y Section 5
i o . art of a declared Worl .
activity or part of the 13(2) Description of the environment ﬂ i " Section 7
activity, other than . . eritage property
13(3) Without limiting
arrangements for Requlation 13(2)(b ticul | i
environmental monitoring [ Iegu a IOcI; ( )t( )t] par |cu.ar|redevan
or for responding to an v?tlrj]esfalllw §en§| ivities may include any
emergency, being orthe following:
undertaken in any part of a | (a) the world heritage values of a
declared World Heritage declared World Heritage property within
property within the the meaning of the EPBC Act
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(Q): Regulation 11A: Consultation in preparation Section 6

(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, etc

Regulation 16(b):

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

of the EP
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. Content requirements/relevant Section of
Criteria for acceptance ; Elements
regulations EP
Regulation 10A(h): Regulation 15: All contents of the EP must Section 1.6
complies with the Act and | Details of the Titleholder and liaison comply with the Offshore Section 8
the regulations person Petroleum and Greenhouse

. Gas Storage Act 2006 and
Regulation 16(c): the Environment

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

1.6 Description of the Titleholder

Woodside is the Operator of permit area WA-63-R, which comprises a joint venture between
Woodside Energy Scarborough Pty Ltd and Woodside Energy (Australia) Pty Ltd.

1.7 Details of Titleholder and Liaison Person

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.

1.7.1 Titleholder

Woodside Energy Scarborough Pty Ltd

11 Mount Street

Perth, Western Australia

T: 08 9348 4000

ACN: 63 005 482 986

1.7.2 Nominated Liaison Person
Shannen Wilkinson

Senior Corporate Affairs Adviser

11 Mount Street

Perth, Western Australia

Telephone: 08 9348 4000

Email: feedback@woodside.com.au

1.7.3 Arrangements for Notifying Change

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

1.8 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 7 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 its legal and other external
obligations.
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e Expectations: Set essential activities or deliverables required to achieve the objectives of the
Key Business Activities and provide the basis for developing processes and procedures.

o 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 perform an activity or a
process.

e 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 taken
into consideration, or how to use tools and systems.

Figure 1-1: The four major elements of the Woodside Management System 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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VALUE STREAM ACTIVITIES

TRADE AND DECOMMISSION

QEEBATE TRANSPORT

ACQUIRE }

DEVELOP

EXPLORE DIVEST

APPRAISE AND }

MANAGEMENT ACTIVITIES SUPPORT ACTIVITIES |

HEALTH, SAFETY
A'(\ZA()ZA(;\‘SS'IEXBES‘IY AND ENVIRONMENT TECHNOLOGY SUBSURFACE
MANAGEMENT SERVICES SERVICES

STRATEGY, PLANNING PEOPLE

AND BUSINESS

PERFORMANCE MANAGEMENT DRILLING AND ENGINEERING
_— WELL SERVICES SERVICES

RISK, COMPLIANCE | CONTRACTING AND

AND RESILIENCE PROCUREMENT

LOGISTICS SUBSEA AND
INFORMATION SERVICES PIPELINE SERVICES
AND SYSTEMS

MANAGEMENT

FINANCIAL
MANAGEMENT

COMMERCIAL
STAKEHOLDER CHANGE ANALYSIS AND
ENGAGEMENT MANAGEMENT AGREEMENTS

Figure 1-2: The Woodside Management System business process hierarchy

1.8.1 Health, Safety and Environment Policy

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

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

1.9.1 Applicable Environmental Legislation

1.9.1.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

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

Under subsection 572(3) of the OPGGS Act, a titleholder must remove from the title area all
structures and all equipment and other property that is neither used nor to be used in connection
with the operations. Under subsection 572(7), property removal requirements are subject to any
other provision of the OPGGS Act, the regulations, directions given by NOPSEMA or the responsible
Commonwealth Minister, and any other law. Under subsection 270(3) of the OPGGS Act, before title
surrender, all property brought into the surrender area must be removed to the satisfaction of
NOPSEMA, or arrangements that are satisfactory to NOPSEMA must be made relating to the

property.
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Table 1-3 is intended to inform requirements under subsection 270(3)(c), (e) and (f) and 572(2), (3)
and (7) in relation to the Thebe-1 exploration wellhead, to enable consent to be granted for
application to surrender the title once all petroleum activities have ceased in the future.

Table 1-3: Relevant requirements of the OPGGS Act 2006

Section Relevant Requirement Relevant Section
Number of the EP
Section 572 - Maintenance and removal of property etc. by titleholder
2 A titleholder must maintain in good condition and repair all structures that are, and | Not applicable — well
all equipment and other property that is: has been approved
in the title area; and for abandonment

. . . . . . . Section 4.6
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 Refer to allowances
equipment and other property that is, neither used nor to be used in connection under Section 270(3)
with the operations:

in the title area; and
used in connection with the operations authorised by the permit, lease, licence or

authority.
7 This section has effect subject to: Section 3.4 and
(a) any other provision of this Act; and Section 7

(b) the regulations; and

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

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

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 and
(i) to the satisfaction of NOPSEMA, removed or caused to be removed Section 4

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

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

e) has provided, to the satisfaction of NOPSEMA, for the conservation and Section
protection of the natural resources in the surrender area; and 7.6.1,7.6.2
and 7.7.1

f) has, to the satisfaction of NOPSEMA, made good any damage to the seabed
or subsoil in the surrender area caused by any person engaged or concerned in
the operations authorised by the permit, lease or licence;

but, if the registered holder has complied with those requirements, the Joint
Authority must not unreasonably refuse consent to the surrender.

1.9.1.2 Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009

The Environment Regulations apply to petroleum activities in Commonwealth waters and are
administered by NOPSEMA.
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The objectives of the Environment Regulations are to ensure petroleum activities are performed in
a manner:

e consistent with the principles of ESD
¢ by which the environmental impacts and risks of the activity will be reduced to ALARP

¢ by which the environmental impacts and risks of the activity will be of an acceptable level.

1.9.1.3 Environment Protection and Biodiversity Conservation Act 1999

The EPBC Act aims to protect and manage nationally and internationally important flora, fauna,
ecological communities and heritage places in Australia. These are defined in the EPBC Act as
matters of national environmental significance (MNES). In respect to offshore petroleum activities in
Commonwealth waters, these requirements are implemented by NOPSEMA through the
Streamlining Offshore Petroleum Environmental Approvals Program (the Program). The Program
provides for protecting the environment by requiring all offshore petroleum activities authorised by
the OPGGS Act to be conducted in accordance with an accepted EP, consistent with the principles
of ESD. Impacts on the environment include those matters protected under Part 3 of the EPBC Act.
The definition of ‘environment’ in the Program is consistent with that used in the EPBC Act, which
enables the Program to encompass all matters protected under Part 3 of the EPBC Act.

1.9.1.3.1Recovery 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 respect to offshore petroleum activities in Commonwealth waters, these requirements are
implemented by NOPSEMA via the commitments included in the Program. Commitments relating to
listed threatened species and ecological communities under the Act are included in the Program
Report (Commonwealth of Australia, 2014):

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

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

o NOPSEMA will have regard to any approved conservation advice relating to a threatened
species or ecological community before accepting an EP.

1.9.1.3.2 Australian Marine Parks

Under the EPBC Act, Australian Marine Parks (AMPs), formally known as Commonwealth Marine
Reserves, are recognised for conserving marine habitats and the species that live and rely on these
habitats. The Director of National Parks (DNP) is responsible for managing AMPs (supported by
Parks Australia) and is required to publish management plans for them. Other parts of the Australian
Government must not perform functions or exercise powers relating to these parks that are
inconsistent with management plans (s362 of the EPBC Act). Given no AMPs overlap the EMBA,
there are no requirements for managing the marine parks that are relevant to this EP.

1.9.1.3.3World Heritage Properties

Australian World Heritage management principles are prescribed in Schedule 5 of the EPBC
Regulations 2000. Given no World Heritage Properties overlap the EMBA, there are no management
principles that are considered relevant to the scope of this EP.
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2 ENVIRONMENT PLAN PROCESS

2.1 Overview

This section outlines the process Woodside follows to prepare the EP once an activity has been
defined as a petroleum activity (refer Section 1.2). This includes a description of the environmental
risk management methodology that is used to identify, analyse and evaluate risks to meet ALARP
and acceptability requirements and to develop EPOs and EPSs. This section also describes
Woodside’s risk management methodologies applicable to implementation strategies applied during
the activity.

Regulation 13(5) of the Environment Regulations requires environmental impacts and risks of the
Petroleum Activities program to be detailed, then 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:

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

2.2 Environmental Risk Management Methodology

Woodside recognises risk is inherent to its business and effectively managing risk is important to
delivering on company objectives, success and continued growth. Woodside is committed to
managing 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
o 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 2-1. Each step and how they are applied to the scopes of this activity are described in
Sections 2.3 to 2.11.
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A

Risk Management Information System
Assessments | Risk registers | Reporting

Figure 2-1: Woodside’s risk management process

2.2.1 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.

2.2.2 Impact Assessment Procedure

To support effective environmental risk assessment, Woodside’s Impact Assessment Procedure
(Figure 2-2) 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 2-2: 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 2.3 to 2.11.
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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 then described in relation to:
e the location
¢ what is to be performed

e how itis 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 4 and 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 4. 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 5) is structured to define 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 sub-sections make
particular reference to:

¢ The environmental, 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 2.6.4) and rated for all planned and unplanned activities.
Additional detail is provided for evaluating unplanned hydrocarbon spill risk.

o 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 EMBA, as defined in
Section 5.1. MNES, as defined within the EPBC Act, are addressed through Woodside’s
impact and risk assessment (Section 7).

o 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
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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 Environment Plan

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

Marine Sediment
\Water Quality
Ecosystems/
Socioeconomic

Air Quality
Habitats
Species

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 have been identified and
reviewed. Relevant requirements are presented in Appendix B and Section 1.

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

2.5 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 historical hazard identification studies and workshops (for example, 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 4), the existing
environment (Section 5) and the outcomes of Woodside’s stakeholder engagement process
(Section 6). The environmental outputs of applicable risk and impact workshops and associated
studies are referred to as ‘ENVID’ hereafter in this EP.

An ENVID workshop was conducted for the permanent plugging activities on 2 October 2019.
Participants included project environmental advisors, environmental engineers, the
decommissioning coordinator, subsea engineer and drilling engineers. The participants’ breadth of
knowledge, training and experience was sufficient to reasonably assure that the hazards which may
arise in connection with the Petroleum Activities Program in this EP were identified.

Impacts and risks are identified during an 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 environmental performance outcomes (EPOs), environmental performance standards
(EPS) and measurement criteria (MC). This information is presented in Section 7, using 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. Risk analysis considers 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 are to:
¢ identify the decision type in accordance with the decision support framework

e identify appropriate control measures (preventative and mitigative) aligned with the decision
type
e assess the risk rating or impact.

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 using a decision support
framework based on principles set out in the Guidance on Risk Related Decision Making (Oil and
Gas UK, 2014) (Figure 2-4). This concept was applied during the ENVID, or equivalent preceding
processes during historical design decisions, to determine the level of supporting evidence that may
be required to make sound conclusions about risk level and whether the risk is ALARP and
acceptable. This was to confirm:

e activities do not pose an unacceptable environmental risk

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

e appropriate effort is applied to manage risks based on the uncertainty of the risk, the
complexity and risk rating (in other words, 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, then 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.
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2.6.1.1 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.

2.6.1.2 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.

2.6.1.3 Decision Type C

Risks classified as 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.

Risk Related Decision Making Framework
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Figure 2-4: Risk-related decision-making framework (Oil and Gas UK, 2014)
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2.6.2 Decision Support Framework Tools

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

e Legislation, Codes and Standards (LCS) — identifies the requirements of legislation, codes
and standards which must 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 those 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 controls 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.

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.
2.6.3 Decision Calibration

To determine that alternatives selected and the control measures applied are suitable, the following
tools may be used for calibration (in other words, 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.

e 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.

o 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.
2.6.3.1 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.
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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 include 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 (for example, protection barriers deployed near the sensitive
receptor).

2.6.4 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 2-5).

( (i) Characterise potential impacts ]

L (ii) Define the predicted magnitude of the J

impact

(i) Define the sensitivity of the receptor

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

(v) Identify additional mitigation measures to
reach levels considered ALARP

L[ (vi) Assess and assign residual significance]

of the impact

Figure 2-5: 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.
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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  Catastrophic, long-term impact (more than

50 years) on highly valued ecosystems, 20 years) to a community, social

species, habitat or physical or biological infrastructure or highly valued areas/items

attributes of international cultural significance

Major, long-term impact (ten to 50 years) Major, long-term impact (five to 20 years) to

on highly valued ecosystems, species, a community, social infrastructure or highly

habitat or physical or biological attributes valued areas/items of national cultural
significance

Moderate, medium-term impact (two to ten Moderate, medium term impact (two to five

years) on ecosystems, species, habitat or  years) to a community, social infrastructure

physical or biological attributes or highly valued areas/items of national
cultural significance

Minor, short-term impact (one to two Minor, short-term impact (one to two years)
years) on species, habitat (but not to a community or highly valued

affecting ecosystems function), physical or  areas/items of cultural significance
biological attributes

Slight, short-term impact (less than one Slight, short-term impact (less than one
year) on species, habitat (but not affecting year) to a community or areas/items of
ecosystems function), physical or cultural significance

biological attributes

No lasting effect (less than one month); No lasting effect (less than one month);
localised impact not significant to localised impact not significant to
environmental receptors areas/items of cultural significance

2.6.5 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 2-6).

The risk rating process is performed using the following steps:

2.6.5.1 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.

2.6.5.2 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).
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Table 2-4: Woodside risk matrix likelihood levels

Likelihood Description

Frequenc 1in 100,000 to 1in 10,000 to 1in 1000 to 1in 100 to 1in 10 to >1in 10 vears
q y 1,000,000 years 100,000 years 10,000 years 1,000 years 100 years y

. . o . . Highly
Highly Unlikely: Possible: Likely: Likely:
Remote: Unlikely: Has occurred Has occurred  Has occurred Has occurred
SUIENIEN  Unheard of in Has occurred B frequeqtly at frequently at
" ) the industry in Woodside Woodside or L
the industry once or twice b is likel the location or
in the industry 1 not.at or may I @y is expected to
Woodside possibly occur  occur

occur

Likelihood
_

2.6.5.3 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 2-6. 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.

Likelihood Level Risk

Rating
Severe
Very High
High

[
>
v
-
v
o]
c
v
S
~3
Q
7]
c
=]
O

Figure 2-6: Woodside risk matrix —risk level

To support ongoing risk management (a key component of Woodside’s Process Safety Management
Framework — refer to Implementation Strategy in 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.

2.7 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 or impact has
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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 8 and Appendix A)

e external context — the environment consequence (Section 7) and stakeholder acceptability
(Section 6)

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

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

2.7.1 Demonstration of As Low As Reasonably Practicable

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 ‘as low as reasonably practicable’ demonstration

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

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

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

2.7.2 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.

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: SAO006UF1401763645 Revision: 2 Woodside ID: 1401763645 Page 27 of 151

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




Thebe-1 Wellhead Decommissioning Environment Plan

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

Risk Impact Decision type
Low and moderate Negligible, slight, or minor A
(D, EorF)

Woodside demonstrates these lower order risks, impacts and decision types are of a level that is '‘Broadly Acceptable’
if they meet:

e legislative requirements
e industry codes and standards
e applicable company requirements

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 (D, E or F) B and C

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

e managed to ALARP (as described in Section 2.6.1), and
o meet the following criteria, appropriate to the nature and scale of each impact and risk:
- Impact/risk does not contravene relevant principles of ESD, as defined under the EPBC Act.

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

- External context — stakeholder expectations and feedback have been considered (Section 6).

- Other requirements — the proposed controls and consequencef/risk level are consistent with national and
international industry standards, laws and policies, and applicable plans for management and conservation
advices, conventions, and significant impact guidelines (e.g. for MNES) have been considered.

Where there are significant complexities in assessing and managing impacts to different receptors and for
demonstrating how these impacts are acceptable (e.g. significant stakeholder concern for specific receptors, lack of
consensus of appropriate controls or standards), acceptability may be 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, acceptability is demonstrated in the context of the residual likelihood of an event occurring.

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 to
Section 1.9). The steps in this process are:

¢ Identify relevant listed threatened species and ecological communities (Section 5.6).
o Identify relevant recovery plans and threat abatement plans (Appendix C, Section 7.8).

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 7.8).

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 7.8).

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 7.
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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 1SO 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

o EPOs and EPSs set out in the EP are met through monitoring, recording, audit, management
of non-conformance and review

¢ 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 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 8.

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 6. A copy of the full text correspondence with relevant
people is provided in Appendix D.
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3 DECOMMISSIONING OPTIONS ASSESSMENT

3.1 Overview

A Decommissioning Options Assessment was performed for the Thebe-1 wellhead to determine
whether there were any suitable arrangements, as set out in Section 572(7) and Section 270(3), as
an alternative to removal outlined in Section 572(3) of the OPGGS Act (Table 1-3). The wellhead
and associated infrastructure considered through the options assessment are described in Section
4.6. An options screening assessment determined the feasible decommissioning options to be
included in this assessment as removal and leave in situ.

The Offshore Petroleum Decommissioning Guidelines proposed by the Department of Industry
Science Energy and Resources (DISER, 2018) and the NOPSEMA policy on Section 572
(NOPSEMA, 2020) suggests that alternative decommissioning options can be considered if the
environmental outcomes are equal or better than removal and the environmental impacts and risks
of these alternative options are ALARP and acceptable. This section outlines the assessment
Woodside has performed to determine whether the arrangement to leave in situ complies with the
OPGGS Act as well as aligns with the concept of equal or better environmental outcomes when
compared to removal.

The options assessment process Woodside performed has found the leave in situ option meets
legislative requirements, is technically feasible, provides equal environmental outcomes, and has
fewer health and safety risks when compared to removal. On this basis, Woodside is proposing in
situ decommissioning as an arrangement that is consistent with the OPPGS Act.

Additional options associated with leave in situ, such as augmentation or installation of
over-trawlable structures, are assessed in Section 7 for each relevant impact or risk.

3.2 Options Assessment Process

The key steps in evaluating the decommissioning options were:

e Options screening - Identify the potentially feasible decommissioning options for the wellhead
and the activities associated with the decommissioning options.

¢ Relevant legislation requirements — evaluate options based on compliance with relevant
legislation and guidelines.

e Review the engineering and scientific studies commissioned by Woodside to understand the
existing environment of the EMBA and how the wellhead may interact with the marine
environment if removed or left in situ.

e Technical feasibility — assess the practicability of each option from a technical perspective.

o Health and safety risk — assess the practicability of each option from a health and safety risk
perspective.

e Environmental impacts and risks — assess the environmental impacts and risks associated with
the activities required to implement each decommissioning option.

Once completed, a further evaluation was undertaken to determine if the preferred leave in situ
decommissioning option had equal or better outcomes when compared to removal. The assessment
also incorporated relevant stakeholder feedback and an assessment against the Principles of ESD
(Table 3-8). Section 7 demonstrates impacts and risks associated with the recommended option
are ALARP and acceptable.

3.3 Relevant Studies

To understand the environmental outcomes of the decommissioning options being considered, a
number of scientific studies of wellheads in the marine environment were reviewed. Two of these
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studies have assessed fish and habitats found on wellheads on the North West Shelf (NWS), and
one assesses the potential for decommissioned oil and gas infrastructure to cause snag risks for
commercial fishers. Each of these studies is summarised in Table 3-1.

The fish habitat studies observed a diverse range of reef dependent and transient pelagic species
associating with the wellhead structures, including commercially fished species (Pradella et al., 2014;
McLean et al., 2018a, 2018b). Although these studies conclude that the wellheads are used as a
habitat for fish, including commercial targeted species, McLean et al. (2018a), found that species
richness and abundance declined with water depth, most notably beyond 350 m, with only one
individual recorded at 825 m.

McLean et al. (2018a) also states that there are a number of variables in addition to water depth that
would likely influence fish and invertebrate assemblages but due to lack of replication in the study it
is not possible to statistically test all variables. No specific fish or habitat assessments have been
undertaken on the Thebe-1 wellhead; however, based on its water depth (1168 m) it is unlikely it
supports fish populations.

Woodside has therefore, conservatively evaluated that the wellhead provides limited habitat value
(Section 3.8.1).

Table 3-1: Summary of scientific studies

Date Title

Study Aim

Key Findings

2014

Fish assemblages
associated with oil
industry structures
on the continental
shelf of north-
western Australia

Assessment of fish
associations with oil
and gas structures
located in deep
water on Australia’s
north-west

The aims of this study were to:

e identify fish species associated with wellheads on the
NWS, particularly commercially important species

e determine any differences in assemblages among
wellheads, and thereby assess the variability of

assemblages on these structures.

Three wellheads were surveyed located at a variety of
depths (Wanaea 84 m, Goodwyn 133 m and Echo 175 m)
and provided complex habitats, with high vertical relief and
numerous holes and overhangs of a range of sizes.

Fishes from 14 families and 31 species were observed
associating with the structures which included reef
dependant species and transient pelagic species. Ten
commercially fished species were observed of which three
are major target species. The most abundant species was
snapper (Lutjanus argentimaculatus), with an estimated
biomass for the two deepest structures (Goodwyn and Echo)
of 109 kg.

Pradella et al. (2014) continental shelf
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interactions with
offshore pipelines
and other oil and
gas infrastructure
and activities

Rouse et al. (2020)

commercial fishers
and oil and gas
infrastructure in the
UK between 1989
and 2016 to
understand the risks
and consequences
of interactions
between
commercial fishing
and oil and gas
infrastructure.

Date Title Study Aim Key Findings
2018a | Fish and habitats on | Assessment of fish Fish assemblages and colonising invertebrate habitats
wellhead assemblages and present on wellheads and associated infrastructure were
infrastructure on the | habitats formed by strongly influenced by depth, age and height of the
north west shelf of colonising structures. Older, taller wellheads in depths less than 135 m,
Western Australia invertebrates on such as the Yodel/Capella wells, possessed greater
Continental Shelf 25 oil and gas abundances of groupers, snappers, site-attached reef
Research 164: 10— wellheads and species and transient pelagic fish species. Beyond 350 m
27. associated depth, the number of species and total fish abundance
McLean et al. infrastructure in declined markedly, as did the per cent cover of ascidians,
(2018a) depths of black/octocorals, sponges and Gorgonocephalidae (basket
78 to 825 m on the stars) observed growing on the infrastructure. The wellhead
NWS of WA at 825 m that was included in the study has significantly less
abundance with only one individual recorded during the study
(belonging to the family Mordae [cod-like fish]).
Commercially important snapper (Lutjanid) and grouper
(Epinephelid) species were common and most abundant on
well infrastructure to depths of 135 m, but were absent in
depths more than 350 m. Two speckled swellsharks
(Cephaloscyllium speccum), believed to be endemic to north-
west Australia, were observed for the first time in situ.
Numerous fish species were observed at depths beyond their
known limits and two IUCN vulnerable species were
recorded: the grey nurse shark (Carcharias taurus; 135 m
depth) and the round ribbon tail ray (Taeniura meyeni; 78 m
depth).
2020 Commercial Analysis of Between the years 1989 and 2016 there were 1590 recorded
fisheries losses interactions incidents of interactions between commercial fishers and oil
arising from between and gas infrastructure in the UK. The consequences of these

incidents included financial loss, vessel abandonment or an
injury or fatality.

When categorised by the type of oil and gas infrastructure
involved in the interaction the highest percentage of
interactions were with debris from the oil and gas industry
which is defined as including scaffolding poles, safety
equipment and metal frameworks. The second highest
category of recorded interactions was with ‘unknown’
hazards. However, in 63.9% of cases where the hazard was
unknown the nearest known hazard was pipelines; therefore,
it is assumed the cause of the interaction was the pipelines.
Production infrastructure, which includes wellheads,
accounted for 4% of the interactions.

The study also found that over time the number of recorded
interactions has declined, despite the oil and gas industry
activities increasing over the same period of time. This
reduction in interaction numbers is thought to be a result of:

e improvements in communication between commercial
fishers and the oil and gas industry

e improved mapping of the location of oil and gas
infrastructure locations

e advances in vessel GPS technologies.

When assessing the potential for snag risks to arise from decommissioning the wellhead in situ,
outcomes of an overview of incidents in the United Kingdom (UK) from commercial fishers interacting
with oil and gas infrastructure (Rouse, 2020) were considered. Rouse (2020) included wellheads in
the study; however, it found that the majority of historic snag incidents have occurred with marine
debris and pipelines. Over time the number of snag incidents have decreased despite oil and gas
operations and commercial fishing efforts increasing over the same period (Rouse, 2020), potentially
indicating improved communication, operation and coexistence between the two industries. Rouse
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(2020) does not describe the depths at which snag incidents occur or whether water depth influences
the likelihood of snagging occurring, or the severity of the consequence.

In using Rouse (2020), Woodside also engaged the Australian Maritime College (AMC) to undertake
an independent study on the potential impacts of leaving the Thebe-1 wellhead in situ (AMC, 2022)
to conservatively inform the snagging risk to commercial fishers (Section 3.8.1). The study found
that the current and future risk was confined to trawl fishers. Current risk to these fishers is very low
based on the following:

e There is a very low exposure level to the hazard, due to the low trawling intensity (effort) in the
Western Deepwater Trawl fishery (WDTF), and logbook data of past effort being far from the
wellhead location.

e Currently only one vessel registered to the fishery is able to fish to the depth of the Thebe-1
wellhead.

e The wellhead is marked on navigational charts, including those used on global positioning
system (GPS) plotters for fishing/navigating, and given what electronic equipment and
associated training was present onboard, the possibility of an interaction occurring through poor
navigation was considered to be negligible.

Future risk remains low based on:

e Even if a 10-fold increase in fishing effort occurred, the future risk remains low because fishing
at this depth would still only translate to a small fraction of what is permitted in the fishery.

The AMC study created a simulation ‘interaction event’ with scale models of the wellhead and trawl
net in a flume tank facility. The results of the study identified that the most credible outcome should
a trawl net interact with the Thebe-1 wellhead is damage or loss of the net and subsequent catch
loss. This was due to the presence of the permanent guide base (PGB) which extends outwards
about 1 m and creates a gap above the seabed that has the potential to catch and trap a trawl net.
Once the trawler has come to standstill, provided the skipper adheres to hook-up guidelines issued
by AMSA, the risk of harm to the vessel and crew would remain very low.

The study also found that the interaction probability was low due to the wellhead being located at
1168 m water depth. Whilst trawling at such depth is possible, it requires vessel and equipment
specifications which are normally only found on large trawlers, only one of which has been identified
as registered for activity in the WDTF. Smaller displacement hull vessels would struggle to be
effective and viable at such depths and would, therefore, be unlikely to venture out to such depths.

The study was conservative and did not take into consideration the distribution of target species
when assessing the interaction probability for current or future trawl fishers (e.g. depth); however
this has been factored into the impact assessment in this EP.

3.4 Relevant Legislation and Guidelines

Table 3-2 provides an assessment of the decommissioning options against identified relevant
legislation and guidelines.
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Table 3-2: Assessment of relevant legislation and guidelines

from the title area all structures, equipment
and property that are neither used nor to be
used in connection with the operations.

Section 270 requires titleholders to remove all
property before the title can be surrendered or
to make alternative arrangements that are
satisfactory to NOPSEMA in relation to that

property.

removal from the title area.

Legislation / Relevant clause/requirement Option 1 Option 2
Guideline .
Removal Leave in situ
OPGGS Act 2006 Section 572 requires titleholders to remove Removal meets requirements under the Act for The case for leaving the property in situ needs to

be to the satisfaction of NOPSEMA and approved
through acceptance of an EP.

Offshore Petroleum
Decommissioning
Guideline (DISER,
2018)

The Offshore Petroleum Decommissioning
Guideline (DISER, 2018) (the
Decommissioning Guidelines) proposes that
removal of infrastructure is the default
decommissioning requirement under the
OPGGS Act, this notwithstanding,
decommissioning options other than removal
may be considered; however, the titleholder
must demonstrate in permissioning documents
that the alternative approach delivers equal or
better environmental, safety and well integrity
outcomes compared to removal.

Removal meets default decommissioning
requirement under the Guideline for removal from
the title area.

Leaving infrastructure in situ is an alternative
decommissioning option to removal and therefore,
in order to fall within the Offshore Petroleum
Decommissioning Guidelines, it needs to be
demonstrated that leave in situ has equal or better
environmental outcomes to removal in the
relevant permissioning documents (e.g. an EP).

NOPSEMA Policy on
s572 (NOPSEMA,
2020)

NOPSEMA'’s policy on s572 (NOPSEMA,
2020) proposes that a deviation from the base
case of full removal can be sought via an EP
where the titleholder demonstrates that the
arrangements for the alternative approach are
acceptable and provide equal or better
environmental outcomes when compared to
removal, as outlined in section 2.3 of the
Offshore Petroleum Decommissioning
Guideline.

Removal meets ‘base case’ requirements for
decommissioning under the Policy for removal
from the title area.

Leaving infrastructure in situ is an alternative
decommissioning option and therefore, in order to
fall within NOPSEMA'’s Policy on s572, it needs to
be demonstrated in and EP that arrangements for
leave in situ are acceptable and provide equal or
better environmental outcomes compared to
removal.
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Legislation /
Guideline

Relevant clause/requirement

Option 1

Option 2

Removal

Leave in situ

Environment Protection
(Sea Dumping) Act
1981

Section 10A of the Environment Protection
(Sea Dumping) Act 1981 requires a permit to
be obtained for the dumping of controlled
material into Australian waters.

‘Controlled material’ is defined in the
Environment Protection (Sea Dumping) Act
1981 as ‘waste or other material (within the
meaning of the Protocol [meaning the London
Protocol])’

The London Protocol states that sea dumping
does not include “the abandonment in the sea
of matter (e.g. cables pipelines and marine
research devices) placed for a purpose other
than the mere disposal thereof”.

Removal of infrastructure does not trigger any
requirements under the Environment Protection
(Sea Dumping) Act 1981, considering
infrastructure will be removed from the marine
environment.

A permit may be required under the Environment
Protection (Sea Dumping) Act 1981.

International Maritime
Organisation (IMO)
Resolution A.672(16)

- Guidelines and
standards for the
Removal of Offshore
Installations and
Structures on the
Continental Shelf and
the Exclusive Economic
Zone adopted 19891

Relevant paragraphs of IMO Resolution A.672
(16) contain the following requirements:

e Infrastructure within specified water depths
(above 75 and 100 m) should be
completely removed (paragraphs 3.1
and 3.2).

e Infrastructure left in situ should not cause
unjustifiable interference with other uses of
the sea (paragraph 3.4.2).

e  Structures left in situ should be marked on
navigational charts (paragraph 3.8).

e  Structures left in situ should remain on
location and not move (paragraph 3.9).

e  Structures left in situ should be monitored,
as necessary, for compliance against
these guidelines (paragraph 3.10).

¢ Responsibility for maintenance and liability
for future damages from structures left in
situ  should be clearly established
(paragraph 3.11).

Meets requirements for removal of abandoned or
disused installations or structures

Leaving the Thebe-1 meets all the relevant
requirements of IMO Resolution A.672 (16) as
follows:

The depth of water where Thebe-1 is located
is 1168 m and therefore far deeper than the
depths paragraph 3.1 and 3.2 recommend
removal.

Interference with other marine users has been
assessed as ‘low’ in Section 3.8.1 and
Section 7 as supported by the lack of fishing
effort in the vicinity of the wellhead and the
absence of feedback from relevant marine
users during stakeholder consultation
(Section 6) (paragraph 3.4.2).

Through this EP, Woodside commits to
notifying  Australian Hydrographic Office
(AHO) to ensure Thebe-1 remains marked on
navigation charts (paragraph 3.8).

Thebe-1 is located in a fixed position and will
not move from this location (paragraph 3.9).
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Legislation / Relevant clause/requirement Option 1 Option 2

Guideline —
Removal Leave in situ

e Periodic monitoring is not required to ensure
ongoing compliance against IMO Resolution
A.672 (16) (paragraph 3.10). This is on the
basis the wellhead will be marked on
navigational charts and the degradation of the
wellhead is not expected to result in release of
material that will result in a risk to navigation.

¢ No ongoing maintenance is required beyond
decommissioning of the Thebe-1 wellhead.
Furthermore, upon acceptance of this EP
Section 270 of the OPPGS Act provides for the
title to be relinquished, at which point
Woodside’s responsibility for liability would
cease. Demonstration against Section 270
requirements is summarised in Section
1.9.1.2. Section 7 provides an assessment of
the residual risks that are expected to remain
at the time the title is relinquished
(paragraph 3.11).

1 IMO Resolution A.672(16) sets out the matters to be considered by State parties to United Nations Convention on the Law of the Sea (UNCLOS) when making decisions dealing with
abandoned or disused installations on the Continental Shelf. Australia’s decommissioning policies consider the requirements of IMO Resolution A.672(16) (DISER, 2018)
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3.5 Technical Feasibility and Health and Safety Assessment

3.5.1 Technical Feasibility

Each decommissioning option has been assessed for technical feasibility, whereby “technical
feasibility” is defined as “the expected ability to successfully execute the decommissioning option”.
The technical feasibility assessment in Table 3-3 incorporates the definitions used for technical
complexity and the estimated cost of each option. Technical feasibility is only assessed for the
removal decommissioning option given the alternate option to leave in situ does not require any

activities.

Table 3-3: Technical Feasibility Assessment for Removal Decommissioning Options

the mudline (>3 m) in accordance with international
Well standard practice, e.g. Oil and Gas UK Well
Decommissioning Guidelines (OGUK 2018). This
may also allow for additional cut attempts by moving
up.

Uses: Suitable for wells with up to two casing strings
(unless additional inner casings can be pulled
separately prior to cut) where an internal cut can be
achieved, and within all water depths.

Method Description Technical Feasibility
Internal Method: Method uses mechanical cutting knives that | Feasible
mechanical are inserted into the inner well casing and rotated. - -
cutting tool Where possible, cut is made at sufficient depth below | Following drilling of the well one attempt

was made to remove the wellhead using
an internal mechanical cutting tool. This
resulted in the recovery of the HP
wellhead housing leaving the LP
wellhead housing and PGB (no
guideposts). Though the previous
attempt at removal was unsuccessful,
this method is still considered a feasible
method to remove Thebe-1. This option
is widely employed through the industry
for similar activities.

External cut using
Diamond Wire Saw
(DWS)

Method: Method uses a hydraulically driven motor
and pulley system to operate an industrial diamond
cutting wire via a vessel or ROV.

Uses: Suitable for wells with multiple casing strings
and within all water depths. May require up to 1 m of
well infrastructure to be left in situ above seabed due
to external cut.

Limited global availability of saws large enough for
wells where there is an external structure such as a
temporary guide base. These structures would also
require long cut duration and carry a lower likelihood
of success.

Feasible

DWS is available as a feasible method
to remove Thebe-1. This option is
widely employed through the industry
for similar activities.

Abrasive water jet
cutting (AWJ)

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. Where
possible, cut is made at sufficient depth below the
mudline (>3 m) in accordance with international Well
standard practice, e.g. Oil and Gas UK Well
Decommissioning Guidelines (OGUK 2018). This
may also allow for additional cut attempts by moving
up.

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

Not feasible

AWJ cutting is suitable within water
depths shallower than 300-350 m due to
the requirement for high pressure
jetting. Therefore, it is not technically
feasible at the depth that Thebe-1
wellhead is located (1168 m).
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3.5.2 Health and Safety Assessment

A high-level health and safety (HS) assessment was undertaken to compare the HS risks associated
with each decommissioning option. Wellhead removal activities are vessel-based, therefore have
HS risks (with the potential to cause injury to personnel or fatalities) associated with the introduction
of a vessel and wellhead cutting and removal, summarised as:

e vessel collision risks
e loss of control of lifting equipment (e.g. crane when retrieving the wellhead)
e offshore occupational and manual handling hazards.

These activities are considered standard operations; therefore, HS risk would be adequately
managed through industry standards and good practice. Leave in situ presents a better HS option
as there are no offshore activities associated with it; therefore, there would be no HS risks.

3.6 Environmental Impacts/Risks Screening

Under the Environment Regulations an environmental impact “means any change to the
environment, whether adverse or beneficial, that wholly or partially results from an activity of an
operator.” The definition of environment under the Environment Regulations is:

a) ecosystems and their constituent parts, including people and communities, and

b) natural and physical resources, and

¢) the qualities and characteristics of locations, places and areas, and

d) the heritage value of places,

and includes:

the social, economic and cultural features of the matters mentioned in paragraphs (a), (b), (c) and

(d).

Table 3-5 evaluates the environmental impacts and risks associated with each decommissioning
option. Impacts and risks are classified in accordance with the Woodside Risk Management
Procedure and Risk Matrix (Section 2.7).

The assessment of environmental impacts and risks (Table 3-5) also considers the timeframe of the
impact and risk. The following definitions have been used:

e Short-term — impact or risk during decommissioning operations (such as when vessels are in the
field).

e Long-term — impact or risk beyond short-term (on completion of decommissioning option activity
until infrastructure has reached a steady state, determined to be complete degraded).

Key outputs of the assessment are summarised in Table 3-4 below.
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Table 3-4: Summary of environmental impact and risk assessment for decommissioning options

Sub-criteria

Decommissioning Options

Remove?

Leave in situ

ummary of planned activities and impacts

Physical Presence: Interactions
with Other Users

F-Negligible (short-term)

No impact

Physical Presence: Alteration of
Seabed and Benthic Habitats

F-Negligible (short-term)

F-Negligible (long-term)

Routine Acoustic Emissions from

the Vessel, Positioning Equipment F-Negligible (short-term) No impact
and Helicopter Operations
Routine and Non-Routine F-Negligible (short-term) No impact

Discharges from the Vessel

Subsea Discharges: Associated
with Wellhead Decommissioning
Options

F-Negligible (short-term)

F-Negligible (long-term)

Routine Atmospheric Emission:

Fuel Combustion and Incineration F-Negligible (short-term) No impact
on the Vessel
Routine Light Emissions: External F-Negligible (short-term) No impact

Lighting on the Vessel

Summary of unplanned activities and risks

Interaction with Third party Users:
Future Disruption to Commercial
Fisheries

No impact

Low (long-term)

Accidental Hydrocarbon (Marine
Diesel) Release: Result of a Vessel
Collision

Moderate (short-term)

No impact

Unplanned Discharges:
Hydrocarbons/Chemicals from Use
of Vessel and ROV

Moderate (short-term)

No impact

Unplanned Discharges: Release of
Hazardous and Non-hazardous
Solid Wastes from the Vessel

Low (short-term)

No impact

Vessel Collision with Marine Fauna

Low (short-term)

No impact

Physical Presence: Dropped Object
During Wellhead Removal
Resulting in Seabed Disturbance

Low (short-term)

No impact

Physical Presence: Accidental
Introduction and Establishment of
Invasive Marine Species (IMS)

Low (short-term)

No impact

1.

diamond wire cutting saw.

Impacts for the removal option are based on using the removal technique with the highest environmental impact, which is the
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Table 3-5: Environmental Impact and Risk Assessment of Decommissioning Options

Interactions with
Other Users

wellhead: Interference
with current third party
activities.

operations

Removal of the wellhead results in no long-term
interactions with current third party activities.

Aspect Impact/Risk Time Horizon Impact/risk and/or benefit of decommissioning options
st Removal Leave in situ
Evaluation of planned activities and impacts
Physical Long-term physical Long-term, after N/A N/A
Presence: presence of the decommissioning

There are no current third party activities at the
wellhead location with which the wellhead could
interfere (Section 5.9.2 and 7.5.1).

Proximity of a vessel
used for
decommissioning
causing interference
with or displacement
to third party vessels
(commercial and
recreational fisheries
including charter
operators, shipping
and defence).

Short-term, during
decommissioning
operations

F-Negligible

N/A

Several State and Commonwealth managed fisheries
overlap the wellhead location (Section 5.9.2). The
presence of a vessel used for decommissioning activities
may restrict the use of the area by commercial fishers.

However, because the vessel will be in the area for short
periods over a defined amount of time, and because the
fisheries’ areas extend beyond that of the wellhead
location, impacts during decommissioning activities will
be negligible and with no lasting effect.

No shipping fairways intercepts the area. Shipping
density within the wellhead location is low

(Section 5.9.5). Due to the temporary nature of the
decommissioning activity and low shipping density,
impacts are expected to be negligible and with no lasting
effect.

No activities would be required and, therefore, there
would be no temporary disturbances to other users
during the decommissioning phase.

Physical
Presence:
Alteration of
Seabed and
Benthic Habitats

Disturbance to seabed
as a result of wellhead
removal.

Short-term, during
decommissioning
operations

F-Negligible (short-term)

N/A

Removal of the wellhead would result in localised seabed
disturbance at each wellhead location as a result of
removal and ROV activities.

The benthic habitat around the wellhead is characterised
by the Exmouth Plateau KEF, which the wellhead location
overlaps. Sediment characteristics on the plateau
suggest that biological communities include scavengers,
benthic filter feeders and epifauna (DoEE, n.d). But as
the wellhead location overlaps a small portion of this KEF

No activities would be required and, therefore, there
would be no disturbance to the seabed or benthic
habitats as a result of removal activities.
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Aspect

Impact/Risk
Description

Time Horizon

Impact/risk and/or benefit of decommissioning options

Removal

Leave in situ

these habitats are considered to be well represented
beyond this location.

Potential impacts of removal activities include localised
and temporary elevated turbidity and clogging of
respiratory and feeding parts (turbidity) of filter-feeding
organisms.

The communities found around the infrastructure are
common to the broader region. Seabed disturbance from
the decommissioning activities will result in some short-
term impacts to benthic communities.

Disturbance to seabed
and benthic habitat
from wellhead
remaining in situ
permanently.

Long-term, after
decommissioning
operations

N/A

F-Negligible

As there would be no infrastructure remaining in situ, this
removes any potential impacts in the long-term.

Leaving the wellhead in situ may alter the seabed
around the wellhead (within ~15 m) over the long-
term through processes resulting from scouring and
accretion, which may impact on associated benthic
habitats.

Routine Acoustic
Emissions from
the Vessel,
Positioning
Equipment and
Helicopter
Operations

Generation of acoustic
signals from the
vessel during normal
operations (dynamic
positioning [DP]
thrusters) and
generation of
atmospheric noise
from helicopter
transfers.

Short-term, during
decommissioning
operations

F-Negligible

N/A

Vessel and helicopters will generate noise both in the air
and underwater during decommissioning activities. The
main source of noise from a DP vessel relates to the use
of DP thrusters.

Listed threatened and listed migratory species that could
be potentially impacted by noise and vibration may be
present within the water column above the wellhead
primarily include cetaceans and whale sharks. However,
there are no cetacean, fish or turtle BIAs that overlap.
Given the noise levels associated with routine operations
of the vessel, the potential impacts are unlikely to be
significant. It is reasonable to expect that fauna may
demonstrate avoidance or attraction behaviour to the
noise generated by the vessel and helicopter activities. It
is considered that noise generated by the vessel and
helicopters will result in localised impacts to marine fauna
with no lasting effect.

As there would be no activities required, this
removes any potential impacts from acoustic
emissions during decommissioning activities.
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Aspect Impact/Risk Time Horizon Impact/risk and/or benefit of decommissioning options
DSl Removal Leave in situ
Routine and Routine discharges Short-term, during | F-Negligible N/A
Non-routine from the vessel decommissioning ) ) ] o . .
Discharges from (sewage, grey water, operations The vessel will routinely generate/ d_|scharge small As there would be no activities requwed,_thls
the Vessel putrescible wastes, volumes of treat(_ed sewage, putresub_le wastes and grey removes any pptentlal impacts fr(_)m routine
deck and bilge water, water to the marine environment. It will also discharges during decommissioning activities.
cooling water or brine) routinely/periodically discharge relatively small volumes
io the marine of bilge water, and dischayge deck drainage directly
environment. overboard or overboard via deck drainage systems.
Cooling water from machinery engines or mud cooling
units and brine water is produced during the desalination
process of reverse osmosis (RO) to produce potable
water onboard the vessel.
Routine and non-routine discharges will be temporary
and intermittent in nature for the duration of the
decommissioning activities.
It is possible that marine fauna transiting the localised
area may come into contact with these discharges (e.g.
marine turtles, pygmy blue whales, whale sharks), as
they traverse the water column above the wellhead.
However, it is expected that the small volumes of
discharges will be rapidly diluted and dispersed in the
open water marine environment. Therefore, impacts are
expected to be negligible with no lasting effect.
Subsea Subsea discharges Short-term, during | F-Negligible N/A
Discharges: during wellhead decommissioning ) B ) B . ;
Associated with removal as a result of | operations D_urlng weIIhea_d gutpn_g there is potential for subsea As the_re would _be no activities, this removes any
Wellhead cutting/water jetting. discharges. This is limited to small amounts of potential for an instantaneous release of well fluids

Decommissioning
Options

metal/cement shavings given the well contains only
seawater and is currently open to the marine
environment. If an internal cutting tool is used, it is likely
the majority of discharges will be disposed down well;
however, if diamond wire cutting is used the discharges
may be discharged directly to the marine environment.

The benthic habitat around the wellhead is characterised
by the Exmouth Plateau KEF, which the water column
above the wellhead overlaps. Sediment characteristics on
the plateau suggest that biological communities include

during decommissioning activities.
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Aspect

Impact/Risk
Description

Time Horizon

Impact/risk and/or benefit of decommissioning options

Removal

Leave in situ

scavengers, benthic filter feeders and epifauna (DoEE,
n.d). But as the water column above the wellhead
overlaps a small portion of this KEF these habitats are
considered to be well represented beyond the EMBA.

The communities found around the infrastructure are
common to the broader region. Subsea discharges from
decommissioning will result in localised impacts with no
lasting effect.

Corrosion and
breakdown as a result
of the wellhead being
left in situ
permanently.

Long-term, after
decommissioning
operations

N/A

F-Negligible

There would be no long-term impact as the wellhead
would be removed from the marine environment.

As the infrastructure degrades it will release
corrosion material. The wellhead are comprised
predominantly of mild steel (7500 kg weight). Mild
steel is comprised mainly of iron (~98%) and also
contains small amounts of carbon, manganese,
chromium, silicon, and phosphorus. One plastic
component, Viton, is also present within seal
components (up to 250 g).

Iron, the main constituent of wellheads (about 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). All iron oxides are
included on the OSPAR PLONOR list (Substances
Used and Discharged Offshore which Are
Considered to Pose Little or No Risk to the
Environment).

As the wellhead degrades, the very small volumes
of elastomeric materials (up to 250 g) may be
released. However, corrosion of the steel is likely to
be a relatively slow process, about 0.2 mm/year
(Melchers, 2005), reducing the rate of potential
discharge. Surface coatings and paints comprised
of zinc oxide will also degrade and release slowly
over time as the wellhead corrodes. Given the low
toxicity of iron, the slow release rate of the
corrosion and paint materials, any impacts to
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Aspect Impact/Risk Time Horizon Impact/risk and/or benefit of decommissioning options
DEEE Eel) Removal Leave in situ

marine sediments, benthic habitats and water
quality will be largely localised, temporary and
negligible. It is also considered that the degradation
and release of up to 250 g Viton will also be
negligible.

Routine Internal combustion Short-term, during | F-Negligible N/A

Atmospheric engines and decommissioning

Emission: Fuel
Combustion and
Incineration on
the Vessel

incinerators on the
vessel used for
decommissioning.

operations

Atmospheric emissions will be generated by the vessel
from internal combustion engines (including all equipment
and generators) and incineration activities (including on-
board incinerators). Emissions will include SO2, NOx,
ozone-depleting substances, CO2, particulates and
volatile organic compounds (VOCs).

Given the short duration of the activity and exposed
location of the wellhead, which will lead to the rapid
dispersion of the low volumes of atmospheric emissions
in an offshore environment, the potential impacts are
expected be negligible with no lasting effect.

As there would be no activities, this removes any
potential for atmospheric emission from fuel
combustion, and incineration.

Routine Light
Emissions:
External Lighting
on the Vessel

External light
emissions onboard the
vessel used to remove
the wellhead. Lighting
is typically managed to
maintain good visibility
for crew members at
night.

Short-term, during
decommissioning
operations

F-Negligible

N/A

Light emissions have the potential to cause localised and
temporary disturbance to fauna (seabirds, migratory
shorebirds and turtles) in the vicinity of the vessel.

The surface waters above the wellhead may be
occasionally visited by migratory and oceanic birds.
However, there are no BlAs for birds at this location.

The surface waters above the wellhead may also be
occasionally visited by marine turtles, although no BlIAs
for marine turtles overlap. Further, individuals would not
be undertaking behaviours, such as nesting at the
wellhead location, which are sensitive to artificial light.

Light emissions from the vessel are expected to be
localised with no lasting effects on EPBC listed species.

As there would be no activities, this removes any
potential for light emissions from a vessel.
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Aspect Impact/Risk Time Horizon Impact/risk and/or benefit of decommissioning options
DEREHgen Removal Leave in situ
Evaluation of unplanned activities and risks
Physical Long term physical Long-term after N/A Low (E-1)
Presence: presence of wellhead: | decommissioning

Interactions with
Other Users

interaction with third
party future activities.

operations

Removal of the wellhead results in no interactions with
current and future third party activities.

Leaving the wellhead in situ results in an ongoing
presence on the seabed (and up to 3 m above it).
Although commerecial fishing was assessed as not
currently taking place within the EMBA, there is a
potential for this to occur in the future

Only the Commonwealth-managed WDTF has been
identified as having potential for interaction within
the EMBA based on historical fishing effort and
methods employed by the fishery.

A study on the potential snag risk to fishers from
leaving the Thebe-1 wellhead in situ on the WDTF
found the risk is low (Section 3.3).

Key target species for the fishery include deepwater
bugs, orange roughy and ruby snapper. Of these
species, only the orange roughy utilise habitat at
the depth of the wellhead (180 — 1800 m) but is
usually found in water depths of 400 — 1000 m
(Wilson et al., 2009). Although orange roughy is
widely distributed across Australia, the species is
primarily caught off the south and east coasts
(AFMA, n.d.b) in water depths of less than 1000 m
(Wilson et al., 2009) indicating that the wellhead
location is unlikely to be commercially important to
the fishery. No comments were received from this
fishery during consultation, supporting the
conclusion that the wellhead location does not
represent an important area for this fishery.

Woodside has committed to communicate with the
AHO that the wellheads will remain in situ and,
therefore, should continue to be marked on
navigational charts.

Given the water depth of the wellhead’s location,
the small area it occupies and that it will continue to
be marked on navigational charts, the consequence
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Aspect Impact/Risk Time Horizon Impact/risk and/or benefit of decommissioning options
Description L
Removal Leave in situ

of displacement of the fishery over the long-term
will be negligible. The likelihood of interaction (in
other words, snagging) is considered remote and
the overall risk low.

Accidental Loss of hydrocarbons Short-term, during | Moderate (D — 1) N/A

Hydrocarbon (diesel) to marine decommissioning

(Marine Diesel)
Release: Result
of a Vessel
Collision

environment due to a
vessel collision (e.g.
vessel and other
marine users)
resulting in a worst-
case spill of up to 500
m?3 to the marine
environment.

operations

Marine diesel is a mixture of both volatile and persistent
hydrocarbons. Given the environmental conditions
experienced in the surface waters and water column
above the wellhead, 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.

Hydrocarbon spills have the potential to impact marine
fauna, marine and coastal habitats, socio-cultural
receptors and protected places.

Surface hydrocarbons can result in smothering of
emergent features, such as emergent reefs, sandy
beaches and mangrove habitats, and marine fauna
resulting in toxic impacts. Entrained and dissolved
hydrocarbons can result in toxic impacts to receptors in
the water column, including submerged habitats such as
reefs and shoals, and marine fauna.

The wellhead location does not occur within any
protected areas and is not overlapped by any BIAs for
protected species. Since the location is 280 km from the
nearest shoreline, any hydrocarbons reaching shorelines
or emergent habitats will be in small quantities, reducing
the consequence of a spill.

An accidental hydrocarbon release as a result of a vessel
collision represents a moderate risk rating and may result
in minor, short-term impacts to species and habitat (but
not affecting ecosystems function, physical or biological
attributes).

As there would be no activities, this removes any
potential risk of accidental hydrocarbon (marine
diesel) release as a result of a vessel collision.

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: SAO006UF1401763645

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

Revision: 2

Woodside ID: 1401763645

Page 46 of 151




Thebe-1 Wellhead Decommissioning Environment Plan

Aspect Impact/Risk Time Horizon Impact/risk and/or benefit of decommissioning options
DSl Removal Leave in situ
Unplanned Accidental discharge Short-term, during | Moderate (F — 2) N/A
Discharges: to the marine decommissioning . ) - -
Hydrocarbons/ environment of other operations An unplanned release of hydrocarbons/chemicals will As there would be no activities, this removes any

Chemicals from
Use of Vessel

hydrocarbons/chemica
Is from the vessel

result in a decrease in water quality in the immediate area
of the spill.

potential risk of unplanned discharges of
hydrocarbons/chemicals.

and ROV deck activities and An unplanned release has the potential to cause minor
equipment (e.g. impacts to marine megafauna (ingestion, irritation etc.),
cranes) including plankton and fish populations (surface and water column
subsea ROV hydraulic biota) in the immediate vicinity of the spill.
leaks. Unplanned discharges from deck and subsea spills
represent a moderate current risk rating and may result in
slight, short-term impacts to species and habitat (but not
affecting ecosystems function physical or biological
attributes).
Unplanned Accidental loss of Short-term, during | Moderate (F - 2) N/A
Discharges: hazardous or non- decommissioning . ) . . -
Release of hazardous solid operations The potential impacts of solid wastes accidentally As there would be no activities, this removes any

Hazardous and
Non-Hazardous
Solid Wastes,
including
dropped objects,
from the Vessel

wastes to the marine
environment (excludes
sewage, grey water,
putrescible waste and
bilge water) from a
project vessel.

discharged to the marine environment includes 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 wellhead itself if dropped during retrieval could result
in seabed disturbance.

Unplanned discharges of solid hazardous and non-
hazardous wastes represent a moderate risk rating and
may result in localised impacts with no lasting effect to
water quality, habitats (but not ecosystems) and species.

potential risk of unplanned discharges of solid
hazardous and non-hazardous wastes.

Vessel Collision
with Marine
Fauna

Accidental collision
between the vessel
and protected marine
fauna.

Short-term, during
decommissioning
operations

Low (F —1)

N/A

Cetaceans and whale sharks may be at risk of injury or
mortality from vessel collision or being caught in thrusters
during station keeping operations. The vessel would
typically be stationary or moving at low speeds when
undertaking the activity resulting in a collision event being
highly unlikely.

As there would be no activities, this removes any
potential for vessel collision with marine fauna.
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Dropped Object
During Wellhead

Disturbance

removal resulting in
the disturbance of

operations

Potential impacts from a dropped object, the largest being
the wellhead itself during a removal operation, include
localised and temporary elevated turbidity and clogging of

Removal benthic habitat.
Resulting in respiratory and feeding parts (turbidity) of filter-feeding
Seabed organisms.

The communities found around the infrastructure are
common to the broader region. Seabed disturbance as a
result of a dropped object represents a low risk ranking
that will result in some temporary negligible impacts to
benthic communities.

Aspect Impact/Risk Time Horizon Impact/risk and/or benefit of decommissioning options
DEEE Eel) Removal Leave in situ

The surface waters above the wellhead may support
transient marine turtles, cetaceans and whale sharks;
however, no aggregations or sensitive behaviours are
expected due to the absence of BIAs.
A vessel collision with marine fauna represents a low risk
rating that may result in slight, short-term impacts to
species.

Physical Dropped objects Short-term, during | Low (F — 0) N/A

Presence: during the wellhead decommissioning

As there would be no activities, this removes any
potential for dropped objects.

Introduction and
Establishment of
Invasive Marine

location (1168 m) are not conducive for IMS introduction;
therefore, the accidental introduction and establishment
of IMS represents a low risk rating and may result in

Physical Introduction of IMS Short-term, during | Low (E — 0) N/A
Presence: from project vessel decommissionin o -
Accidental use. pro) operations g Deep offshore waters, such as those of the wellhead As there would be no activities, this removes any

potential for introduction and establishment of IMS.

slight impacts to habitats.

Species (IMS)

3.7 Decommissioning Options Assessment Summary

The outcomes of the Decommissioning Options Assessment are summarised in Table 3-6. This summary takes into consideration the outcomes of the
technical feasibility assessment, health and safety assessment and the environmental risks and impacts assessment. Legislative requirements were
not considered here as all options complied with, or were consistent with, the requirements of the relevant legislation. The outcomes of the environmental
and risk assessment are evaluated in terms of the overall timeframe for both decommissioning options, from short-term impacts during decommissioning
to longer term impacts associated with corrosion and degradation of the wellhead.
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The assessment determined that leave in situ offered the best decommissioning option as it presented no health and safety risks and equal
environmental impacts and lower risks when compared to removal.

Table 3-6: Summary of the decommissioning options assessment

Option Relevant Technical Health and Environment Impacts Environmental Risks
egiieletion | Feaelrlny  SalEhy s Short-term Long-term Short-term Long-term
Removal Compliant Feasible Yes F-Negligible N/A — No impacts Low — Moderate N/A — No risks
Leave in situ Compliant Feasible No N/A — No impacts F-Negligible N/A — No risks Low
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3.8 Equal or Better Outcomes

To determine whether a decommissioning option presents an equal or better environmental
outcome, the following criteria have been considered:

¢ Do the short and long-term environmental impacts and risks of leaving in situ outweigh or equal
those associated with removal?

e |s the activity consistent with the Principles of ESD?

e Do stakeholders support the proposed decommissioning option?

3.8.1 Environmental Risks and Impacts

Short-term and long-term impacts and risks of removal compared to leaving in situ are compared in

Table 3-7.

Table 3-7: Assessment of short- and long-term impacts and environmental risks and impacts

Time horizon

Assessment

Outcome

release of materials to the marine environment.
Leave in situ

The wellhead is comprised predominantly of steel, which is non-toxic, and
negligible quantities of plastic (~250 g). Corrosion of steel occurs at a slow
rate about 0.2 mm/year (Melchers, 2005) meaning that the dilution of corroded
steel will occur in the open ocean reducing the concentration at any location at
any one time. This will result in a localised increase in the iron content of the
seabed, given irons low toxicity, coupled with the ongoing sedimentation of the
seabed as a result of natural forces, impacts in the long-term are expected to
be negligible.

The long-term presence of the wellhead presents a potential risk of interaction
with commercial fisheries in the future. However, given the depth of the
wellhead, the small area that the wellhead occupies and the fact that it will
remain marked on navigation charts, impact is considered negligible and the
risk low. The likelihood of accidental snagging was assessed as remote.

Summary

Removal delivers equal or better environmental outcome in the long-term as it
removes any impact to the seabed as the wellhead degrades.

Short-term — Removal Leaving in situ
impact or risk Short term impacts associated with removal include those arising from vessel | delivers better
during use (e.g. vessel discharges, noise impacts, light emissions) and the wellhead | €nvironmental
decommissioning | removal itself (e.g. seabed disturbance), as well as a number of low and outcome
operations moderate risk events (e.g. vessel collision, spill risks and marine fauna

collision).

Leave in situ

Although the wellhead is located within the WDTF, the fishery does not

currently operate in the area. Therefore, in the short term, the leave in situ

option presents no impact.

Summary

Leave in situ represents a better environmental option in the short-term as it

eliminates the impacts associated with removal including those arising from

vessel use (e.g. vessel discharges, noise impacts, light emissions) and the

wellhead removal itself (e.g. seabed disturbance), as well as a number of low

and moderate risk events (e.g. vessel collision, spill risks and marine fauna

collision).
Long-term — Removal Removal
impact or risk Removal of the wellhead removes the long-term impacts associated with delivers better
beyond leaving the wellhead in situ such as snagging on trawl nets (resulting in environmental
decommissioning | financial loss to fisheries from damage or loss of equipment, or in the worst- outcome
operations case, vessel abandonment or capsizing) and long-term corrosion and the
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3.8.2 Principles of Ecologically Sustainable Development

The Environment Regulations require the titleholder to ensure the activity is undertaken in a manner
consistent with the Principles of ESD, as outlined in Section 3A of the EPBC Act. The equal or better
environmental outcomes evaluation assesses the activity against the relevant Principles of ESD, as
summarised in Table 3-8.

Table 3-8: Assessment of the decommissioning options against the principles of ecologically
sustainable development

Principles of ESD

Decision-making processes should effectively integrate
both long-term and short-term economic, environmental,
social and equitable considerations (the ‘integration
principle’)

Assessment

The Decommissioning Options Assessment process
assessed the long-term and short-term, environmental
and social aspects associated with each option. The
outcomes of this assessment are summarised in
Section 3.6.

The main constituents of the wellhead are known and the
potential effects of their degradation on the receiving
environment understood. Considering the main
constituents of the wellhead is iron (98%), which is not
considered a contaminant in the marine environment, and
small volumes of plastics (~250g), no threat of serious or
irreversible damage associated with leaving the
infrastructure in situ. The greatest risk of the removal
option is a hydrocarbon spill. The marine environment is
expected, there is no threat of serious of irreversible
damage associated with removal of the wellhead.

If there are threats of serious or irreversible damage lack
of full scientific certainty should not be used as a reason
for postponing measures to prevent environmental
degradation (the ‘precautionary principle’)

The principle of intergenerational equity- that the present
generation should ensure the health, diversity and
productivity of the environment is maintained or
enhanced for the benefit of future generations (the
‘intergenerational principle’)

Removal of the wellhead removes any potential impact
associated with long-term degradation of the wellhead in
the marine environment or interference with other users.
Wellheads brought onshore for disposal will be recycled,
where feasible, or be disposed in a landfill where they will

undergo a similar degradation process.

Leaving the wellhead in situ has no significant impacts to
future generations. This is on the basis that all impacts
from leaving the wellhead in situ are ALARP and
acceptable (Section 7).

The introduction of a vessel for the removal of the
wellhead results in more environmental risks and impacts
in the short term than leaving the wellhead in situ

(Table 3-5). However, the risks and impacts associated
with either decommissioning option will not impact
biological diversity or ecological integrity in the long term
should risks and impacts be managed to ALARP and
acceptable levels (Section 7).

The conservation of biological diversity and ecological
integrity should be a fundamental consideration in
decision making (the ‘biodiversity principle’)

3.8.3 Recommendation

The recommendation is that the wellhead remains in situ. The leave in situ decommissioning option
meets the requirements of subsection 572(3) and subsection 270(3)(c) of the OPGGS Act if those
arrangements are satisfactory to NOPSEMA and subsection 572(7)(d) if application to DAWE for
sea dumping permit is required and subsequently successful (Table 1-3). The option also aligns with
the NOPSEMA policy on Section 572 (NOPSEMA, 2020) and DISER Decommissioning Guideline
(DISER, 2018), which allows for consideration of alternatives to removal if those alternatives deliver
equal or better environmental, safety and well integrity outcomes.

Regarding environmental outcomes more specifically, the leave in situ option is consistent with the
relevant principles of ESD and overall provides a better or equal environmental outcome when
comparing short and long-term impacts and risks.

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: SAO006UF1401763645 Revision: 2 Woodside ID: 1401763645 Page 51 of 151

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




Thebe-1 Wellhead Decommissioning Environment Plan

In the short term, the leave in situ option poses no environmental impacts and risks since no activity
would occur. The wellhead removal activity would pose negligible environmental impacts, and risks
from low to moderate.

Conversely, in the long term, once the seabed has recovered from the temporary disturbance,
wellhead removal will eliminate any environmental impacts and risks. The perpetual presence of the
wellhead in situ will result in planned impacts of negligible consequence, and a highly unlikely risk
ranked as low.

The differing timeframes characterising short and long-term impacts makes direct comparison
difficult. However, the consequence of the short-term impacts and risks are greater compared to the
consequence of the long-term impacts and risks. Since the long-term impacts associated with the
leave in situ option will have no lasting effect, and that they not expected to be sequentially
cumulative (i.e. increase with time), the environmental outcomes of leaving the wellhead in situ are
considered equal or better than the removal option.

Therefore, Woodside proposes to leave the Thebe-1 wellhead in situ permanently.
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