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1. INTRODUCTION

1.1 Overview

Woodside Energy Ltd (Woodside), as Titleholder under the Offshore Petroleum and Greenhouse
Gas Storage (Environment) Regulations 2009 (Cth) (referred to as the Environment Regulations),
on behalf of the North West Shelf (NWS) Joint Venture detailed in Section 1.6, is operator of the
Angel facility. The Angel facility commenced operation in 2008. The facility consists of subsea
hydrocarbon gathering systems, a riser platform and an export pipeline. This Environment Plan (EP)
is being revised and resubmitted to integrate drilling, subsea installation, commissioning (drilling and
tie-back) and production from the Lambert West reservoir (Lambert West tie-back) into the existing
Angel production systems. The following activities are proposed to occur within Production Licences
WA-16-L and WA-3-L and Pipeline Licences WA-31-PL and WA-14-PL:

e routine production and associated activities

e routine inspection, monitoring, maintenance and repair (IMMR) of the platform and
associated subsea infrastructure

e well clean up and commissioning

e drill new well in the Lambert West field

e subsea infrastructure installation

e pre-commissioning and commissioning activities.

These activities will hereafter be referred to as the Petroleum Activities Program and form the scope
of this EP. A more detailed description of the activities is provided in Section 3.1.

This EP has been prepared as part of the requirements under the Environment Regulations, as
administered by the National Offshore Petroleum Safety and Environmental Management Authority
(NOPSEMA). In accordance with the requirements of Regulation 17(5) of the Environment
Regulations, Woodside has revised the Angel Operations EP, as a new stage of the activity, to
incorporate the tie-back, commissioning and operation of the Lambert West well as a new stage
under the Angel Operations EP.

Key components of the Lambert West activity which can be attributed to a new stage of the Angel
Operations Environment Plan activity include:

e The activity is a single well therefore the Lambert west well and tie-back are proposed to
form part of an existing production system.

e The activity would be conducted within the spatial area described in the existing Angel
Operations EP, with a slight temporary expansion to the Operational Area during
construction activities.

e The addition of the Lambert West field and associated reserves forms an orderly
continuation of the Angel project (EPBC 2004/1805) within existing timeframes specified in
EPBC approval.

o The operation of proposed Lambert West wells and subsea infrastructure is consistent with
the activities already described within this Angel Operations EP.
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:
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e The potential environmental impacts and risks (planned (routine and non-routine) and
unplanned) that may result from the Petroleum Activities Program are identified.

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

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

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

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

1.3 Scope of the Environment Plan

The scope of this EP covers the activities that define the Petroleum Activities Program, as described
in Section 3, for a period of up to five years. The Petroleum Activities Area (PAA), as defined in
Section 3.2.1, defines the spatial boundary of the Petroleum Activities Program.

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

1.4 Environment Plan Summary

An EP summary will be prepared based on the material provided in this EP. Table 1-1 summarises
the content that will be provided within the EP summary, as required by Regulation 11(4).

Table 1-1: EP Summary

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

The location of the activity Section 2.10

A description of the receiving environment Section 4

A description of the activity Section 2.10

Details of the environmental impacts and risks Section 6

The control measures for the activity Section 6

The arrangements for ongoing monitoring of the Section 7.8

titleholder’s environmental performance

Response arrangements in the oil pollution emergency Section 7.12

plan

Consultation already undertaken and plans for ongoing Section 5

consultation

Details of the titleholder's nominated liaison person for Section 1.7.2

the activity

1.5 Structure of the Environment Plan

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

of the activity, other
than arrangements
for environmental
monitoring or for
responding to an
emergency, being
undertaken in any
part of a declared
World Heritage
property within the
meaning of the
EPBC Act

13(3) Without limiting [Regulation
13(2)(b)], particular relevant values
and sensitivities may include any of the
following:

(a) the world heritage values of a
declared World Heritage
property within the meaning of
the EPBC Act;

(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;

Criteria for Content Requirements/Relevant | Elements Section of EP

acceptance Regulations

Regulation 10A(a): | Regulation 13: The principle of ‘nature and Section 2

is appropriate for Environmental Assessment scale’ applies throughout the EP Section 3

the nature and Regulation 14: Section 4

scale of the activity | Implementation strategy for the Section 5
environment plan Section 6
Regulation 16: Section 7
Other information in the environment
plan

Regulation 10A(b): | Regulation 13(1)-13(7): Set the context (activity and Section 1

demonstrates that 13(1) Description of the activity existing environment) Section 2

the environmental 13(2)(3) Description of the Define ‘acceptable’ (the Section 3

impacts and risks environment requirements, the corporate Section 4

of the activity will 13(4) Requirements policy, relevant persons) Section 5

be reduced to as 13(5)(6) Evaluation of environmental Detail the impacts and risks Section 6

low as reasonably impacts and risks Evaluate the nature and scale Section 7

practicable 13(7) Environmental performance Detail the control measures —

Regulation 10A(c): | outcomes and standards ALARP and acceptable

demonstrates that Regulation 16(a)-16(c):

the environmental A statement of the titleholder’s

impacts and risks corporate environmental policy

of the activity will A report on all consultations between

be of an acceptable | the titleholder and any relevant person

level

Regulation 10A(d): | Regulation 13(7): Environmental Performance Section 6

provides for Environmental performance outcomes | Objectives (EPOs)

appropriate and standards Environmental Performance

environmental Standards (EPSs)

performance Measurement Criteria (MC)

outcomes, EPS

and MC.

Regulation 10A(e): | Regulation 14: Implementation strategy, Section 7

includes an Implementation strategy for the including: Appendix D

appropriate environment plan systems, practices and

implementation procedures

strategy and performance monitoring

monitoring, Oil Pollution Emergency

recording, and Plan (OPEP) and scientific

reporting monitoring

arrangements ongoing consultation.

Regulation 10A(f): Regulation 13 (1)-13(3): No activity, or part of the activity, | Section 2.10

does not involve 13(1) Description of the activity undertaken in any part of a Section 4

the activity or part 13(2) Description of the environment declared World Heritage property | Section 6
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Criteria for
acceptance

Content Requirements/Relevant
Regulations

Elements

Section of EP

(e) the presence of a listed
migratory species within the
meaning of that Act;

() any values and sensitivities that
exist in, or in relation to, part or

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

within the meaning of that

Act.
Regulation 10A(g): | Regulation 11A: Consultation in preparation of the | Section 5
(i) the titleholder Consultation with relevant authorities, EP
has carried out the | persons and organisations, etc.
consultations Regulation 16(b):
required by Division | A report on all consultations between
2.2A the titleholder and any relevant person
(ii) the measures (if
any) that the
titleholder has
adopted, or
proposes to adopt,
because of the
consultations are
appropriate
Regulation 10A(h): | Regulation 15: All contents of the EP must Section 1.6
complies with the Details of the Titleholder and liaison comply with the Act and the Section 7.10

Act and the
regulations

person
Regulation 16(c):

regulations

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

1.6 Description of the Titleholder

Woodside is the Titleholder for this activity, on behalf of the NWS Joint Venture comprising Woodside
Energy Ltd, Woodside Energy (North West Shelf) Pty Ltd, BP Developments Australia Pty Ltd,
Chevron Australia Pty Ltd, Japan Australia LNG (MIMI) Pty Ltd, CNOOC NWS Private Ltd and Shell
Australia Pty Ltd.

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

Since 1984, the company has been operating the landmark Australian project, the North West Shelf,
which is one of the world’s premier liquefied natural gas (LNG) facilities.

Woodside has an excellent track record of efficient and safe production. Woodside strives for
excellence in safety and environmental performance and continues to strengthen relationships with
customers, partners, co-venturers, governments, and communities. Further information about
Woodside can be found at http://www.woodside.com.au.

1.7 Details of Titleholder and Liaison Person

In accordance with Regulation 15 of the Environment Regulations, details of the titleholder and
liaison person and arrangements for the notification of changes are described below.

1.7.1 Titleholder
Woodside Energy Ltd
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11 Mount Street

Perth, Western Australia

T: 08 9348 4000

ACN: 63 005 482 986

1.7.2 Nominated Liaison Person
Andrew Winter

Corporate Affairs Manager

11 Mount Street

Perth, Western Australia

T: 08 9348 4000

E: feedback@woodside.com.au

1.7.3 Arrangements for Notifying Change

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

1.8 Woodside Management System

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

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

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

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 carry
out an activity or a process.

e Guidelines: Provide recommended practice and advice on how to perform the steps
defined in Procedures, together with supporting information and associated tools.
Guidelines provide advice on: how activities or tasks may be performed; information that
may be taken into consideration; or, how to use tools and systems.
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Figure 1-1: The four major elements of the WMS Seed

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

In accordance with Regulation 16(a) of the Environment Regulations, Woodside’s Corporate
Environment and Biodiversity 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 the management of
risks and impacts of the Petroleum Activities Program are detailed in Appendix B. This EP will not
be assessed under the Environment Protection Act 1986 (WA) as the activity does not occur on
State land or within State Waters.

1.9.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

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

The relevant requirements in Section 572 of the OPGGS Act are detailed in Table 1-3.
Table 1-3: Relevant requirements of Section 572 of the OPGGS Act

Section Relevant Requirement Relevant Section of
Number q the EP

Section 270 — Consent to surrender title!
The Joint Authority may consent to the surrender sought by the application | Not applicable
only if the registered holder of the permit, lease or licence:

c) has:

(i) to the satisfaction of NOPSEMA, removed or caused to be removed
from the surrender area (defined by subsection (7)) all property brought
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Section Relevant Requirement Relevant Section of
Number q the EP

into the surrender area by any person engaged or concerned in the
operations authorised by the permit, lease or licence; or
(i) made arrangements that are satisfactory to NOPSEMA in relation to
that property; and
Section 572 - Maintenance and removal of property etc. by titleholder
2 A titleholder must maintain in good condition and repair all structures that Section 7.3
are, and all equipment and other property that is:
(a) in the title area; and
(b) used in connection with the operations authorised by the permit, lease,
licence or authority.
3 A titleholder must remove from the title area all structures that are, and all Section 3.4 and 7.3
equipment and other property that is, neither used nor to be used in
connection with the operations:
(a) in the title area; and
(b) used in connection with the operations authorised by the permit, lease,
licence or authority.
7 This section has effect subject to: Section 7.3.3.2
(a) any other provision of this Act; and
(b) the regulations; and
(c) a direction given by NOPSEMA or the responsible Commonwealth
Minister under:

(i) Chapter 3; or

(ii) this Chapter; and

(d) any other law.

1. There is no intent to surrender any titles in the scope of this EP.

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

e carried out in a manner consistent with the principles of ESD

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

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

1.9.2 Environment Protection and Biodiversity Conservation Act 1999 (Cth)

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

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

The Angel Gas and Condensate Field was referred for assessment under the EPBC Act and was
determined to be a Controlled Action. The level of assessment was set at Preliminary
Documentation, and the action was subsequently approved with conditions on 27 June 2005.

Consolidated Approval Notice — Angel Gas and Condensate Field (EPBC 2004/1805) dated 14 June
2015 was issued to consolidate the approval conditions, and the approval conditions were subject
to variation on the date of the notice. A key element to the variation relates to conditions requiring a
plan for managing impacts of the action. The previous conditions required the Minister’s approval of
such plans, with the variation now automatically deeming the plan to have been approved by the
Minister if the measures are included in an EP related to the action that was submitted to NOPSEMA
after 27 February 2014 and is in force under the Environment Regulations.

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

Table 1-4: Conditions from the Angel Gas and Condensate Field (EPBC 2004/1805) relevant to the
Petroleum Activities Program

Condition Condition Relevant Section of EP
Number
1! The person taking the action must submit, for the Minister's | i — Section 6.6.5
approval, a plan (or plans) for managing the offshore impacts of | ii — Section 6.8.7
the action. The plan (or plans) must include measures for the | iii — Section 6.7.3

following individual activities:
c) Operations:

i Produced water monitoring, management and
verification;

ii. If naturally occurring radioactive materials (NORMS)
are found to be present, measures to manage their
collection, handling and disposal; and

iii. Interaction procedures for supply vessels and
aircraft that are consistent with Part 8 of the
Environment Protection and Biodiversity
Conservation Regulations 2000 and cetacean
reporting.

2 The person taking the action must submit a decommissioning plan | Planning for decommissioning is
(or plans) for approval by the Minister prior to decommissioning of | outlined in Section 7.3.

the development. The plan (or plans) must consider the complete
removal of all structures and components above the sea floor. The
approved plan (or plans) must be implemented.

6 If the person taking the action wishes to carry out any activity | This EP
otherwise than in accordance with the plans referred to in
conditions 1 or 2, the person taking the action may submit for the
Minister's approval a revised version of any such plan. If the
Minister approves a revised plan so submitted, the person taking
the action must implement that plan instead of the plan as originally
accepted.

1 Condition 1a) and 1b) (not shown) have been met through previous plans
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Condition Condition Relevant Section of EP
Number

8 A plan required by condition 1, 2 or 6 is automatically deemed to | The implementation of this EP is
have been submitted to, and approved by, the Minister if the | considered to meet the
measures (as specified in the relevant condition) are included in | requirements of this condition
an environment plan (or environment plans) relating to the taking
of the action that:
a) Was submitted to NOPSEMA after 27 February 2014;
and
b) Either:
i Is in force under the OPGGS Environment
Regulations; or
ii. Has ended in accordance with regulation 25A of the
OPGGS Environment Regulations.

8A Where a plan required by condition 1 or 6 has been approved by | The implementation of this EP is
the Minister and the measures (as specified in the relevant | considered to meet this Condition,
condition) are included in an environment plan (or environment | and supersedes previously
plans) that: approved plans
a) Was submitted to NOPSEMA after 27 February 2014;
and
b) Either:
i. Is in force under the OPGGS Environment
Regulations; or
ii. Has ended in accordance with regulations 25A of
the OPGGS Environment Regulations.
The plan approved by the Minister no longer needs to be
implemented.

8B Where an environment plan, which includes measures specified in | The implementation of this EP is
the conditions referred to in conditions 8 and 8A above, is in force | considered to meet the
under the OPGGS Environment Regulations that relates to the | requirements of this condition
taking of the action, the person taking the action must comply with
those measures as specified in that environment plan.

Recovery Plans and Threat Abatement Plans

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

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

In relation to offshore petroleum activities in Commonwealth waters, these requirements are now
administered by NOPSEMA in accordance with commitments set out in the Programs. Relevant
recovery plans or threat abatement plans relevant to the scope of this EP have been identified as
described in Section 2.9 and assessed in Section 6.9.

Australian Marine Parks

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

Specific zones within the AMPs have been allocated conservation objectives as stated below
(International Union for Conservation of Nature [IUCN] Protected Area Category) based on the
Australian IUCN reserve management principles outlined in Schedule 8 of the Environment
Protection and Biodiversity Conservation Regulations 2000 (Cth) (EPBC Regulations 2000).
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World Heritage Properties

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

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

Number

Principle

Relevant Section of the EP

3

Environmental impact assessment and approval
3.01 This principle applies to the assessment of an action
that is likely to have a significant impact on the World
Heritage values of a property (whether the action is to occur
inside the property or not).
3.02 Before the action is taken, the likely impact of the action
on the World Heritage values of the property should be
assessed under a statutory environmental impact
assessment and approval process.
3.03 The assessment process should:

identify the World Heritage values of the property that

are likely to be affected by the action; and

examine how the World Heritage values of the property

might be affected; and

provide for adequate opportunity for public consultation.
3.04 An action should not be approved if it would be
inconsistent with the protection, conservation, presentation or
transmission to future generations of the World Heritage
values of the property.
3.05 Approval of the action should be subject to conditions
that are necessary to ensure protection, conservation,
presentation or transmission to future generations of the
World Heritage values of the property.
3.06 The action should be monitored by the authority
responsible for giving the approval (or another appropriate
authority) and, if necessary, enforcement action should be
taken to ensure compliance with the conditions of the
approval.

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

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

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

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

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

2.1 Overview

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

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

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

¢ Planned activities have the inherent potential to cause environmental impacts

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

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

2.2 Environmental Risk Management Methodology
2.2.1 Woodside Risk Management Process

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

The environmental risk management methodology used in this EP is based on Woodside’s Risk
Management Procedure. This procedure aligns to industry standards, such as international standard
ISO 31000. WMS risk management procedures, guidelines and tools provide guidance of specific
techniques for managing risk, tailored for particular areas of risk within certain business processes.
Procedures applied for environmental risk management include (Section 7.2.4):

e 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 risks and impacts are
continually identified, reduced to ALARP and assessed to be at an acceptable level, as required by
the Environment Regulations. The key steps of Woodside’s Risk Management Process are shown
in Figure 2-1. A description of each step and how it is applied to the scopes of this activity is provided
in Section 2.2 to Section 2.12.
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Risk \dentification

Risk Analysis

Risk Evaluation

Figure 2-1: Woodside’s Risk Management Process
2.2.2 Health, Safety and Environment Management Procedure

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

2.2.3 Impact Assessment Procedure

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

2.2.4 Process Safety Management Procedure and Process Safety Risk
Assessment Procedure

Due to the nature and scale of petroleum activities, Woodside’s Process Safety Management
Procedure establishes Woodside’s framework for Process Safety Management (Section 7.2.2). This
framework includes the Process Safety Risk Assessment Procedure (PSRA). The PSRA is a key
part of Woodside’s process safety management framework for managing the integrity of systems
and processes that handle hazardous substances over the exploration and production lifecycle. The
PSRA sets out methods to ensure that process safety risks are understood and controlled, including
that all process safety hazards are systematically identified, assessed and treated so that the
associated risks are reduced to a level that is tolerable and ALARP.

2.3 Environment Plan Development Process

The EP development process is illustrated in Figure 2-3. Each element of this process is discussed
further in Section 2.5 to Section 2.12.
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Figure 2-3: Environment Plan Development Process
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2.4 Establish the Context
2.4.1 Define the Activity

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

e the location
e what is to be undertaken

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

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

The activity is described in Section 3 and is referred to as the Petroleum 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 4) is structured into subsections defining the physical, biological,
socio-economic and cultural attributes of the area of interest, in accordance with the definition of
environment in Regulation 4(a) of the Environment Regulations. These subsections make particular
reference to:

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

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

¢ Relevant values and sensitivities, which may include world or national heritage listed
areas, listed Threatened species or ecological communities, listed Migratory species, or
sensitive values.

By grouping potentially impacted environmental values by aspect (as presented in Table 2-1), the
presentation of information about the receiving environment is standardised. This information is then

2 An environmental aspect is an element of the activity that can interact with the environment.

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

Environmental Value Potentially Impacted
Regulations 13(2)(3)
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2.4.3 Relevant Requirements

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

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

2.5 Impact and Risk Identification

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

The environmental impact and risk assessment presented in this EP has been informed by recent
and historic hazard and environmental risk identification studies (e.g. HAZID/ENVID), consequence
modelling studies for high consequence, low probability environmental risks, bowtie risk
assessments for MEEs as required by Woodside’s PSRA processes, desktop reviews and studies
associated with the Petroleum Activities Program. Impacts, risks and potential consequences were
identified based on planned and potential interaction with the activity (based on the description in
Section 3), the existing environment (Section 4) and the outcomes of Woodside’s consultation
process (Section 6). The environmental outputs of applicable risk and impact workshops and
associated studies are referred to as ENVID in this EP.

An environmental impacts and risks identification and assessment workshop was undertaken by
multidisciplinary teams comprising relevant operational and environmental personnel with sufficient
breadth of knowledge, training and experience to reasonably assure that risks and impacts were
identified, and their potential environmental consequences assessed. Impacts and risks were
identified, during the workshop, for both planned (routine and non-routine) activities and unplanned
(accidents/incidents/emergency conditions) events. During this process, risks identified as not
applicable (not credible) were removed from the assessment.

Impacts and risks were evaluated and tabulated for each planned activity and unplanned events
respectively. Environmental impacts and risks were recorded in an environmental impacts and risk
register. The output of the workshop is used to present the risk assessment and form the basis of
performance outcomes, standards, and measurement criteria. This information is presented in
Section 6, following the format presented in Table 2-2.
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Table 2-2: Example of Layout of Identification of Risks and Impacts in Relation to Risk Sources
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2.6 Impact and Risk Analysis

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

These key steps were undertaken for each identified risk during the risk assessment:
¢ identify the Decision Type in accordance with the decision support framework

o identify appropriate control measures (preventive and mitigation) aligned with the Decision
Type
e assess the risk rating.
2.6.1 Decision Support Framework

To support the risk assessment process and Woodside’s determination of acceptability (Section
2.8.2), Woodside’'s HSE risk management procedures include the use of a decision support
framework based on principles set out in the Guidance on Risk Related Decision Making (Oil and
Gas UK, 2014). This concept is integrated into the environmental impacts and risks identification and
assessment workshop to determine the level of supporting evidence that may be required to draw
sound conclusions regarding risk level and whether the risk is acceptable and ALARP (Section 2.8).
Application of the decision support framework confirms:

e activities do not pose an unacceptable environmental risk

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

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

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

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

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

2.6.1.2 Decision Type B

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

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

e company values.

2.6.1.3 Decision Type C

Decision Type C risks and impacts typically have significant risks related to environmental
performance. Such risks typically involve greater complexity and uncertainty therefore requiring the
adoption of the precautionary approach. The risks may result in significant environmental impact,
significant project risk/exposure, or may elicit negative stakeholder concerns. For these risks or
impacts, in addition to Decision Type A and B tools, company and societal values need to be
considered by undertaking broader internal and external 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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2.6.1.4 Decision Support Framework Tools

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

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

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

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

¢ Risk-based Analysis (RBA) — assesses the results of probabilistic analyses such as
modelling, 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 persons
and addresses relevant stakeholder views, concerns and perceptions.
2.6.1.5 Decision Calibration

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

o LCS/Verification of Predictions — Verification of compliance with applicable LCS and/or
good industry practice.

o Peer Review — Independent peer review of PJs, supported by RBA, where appropriate.

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

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

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

Where appropriate, additional calibration tools may be selected specific to the Decision Type and
the activity.

2.6.2 Control Measures (Hierarchy of Controls)

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

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

o 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:

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: T1200AH3313618 Revision: 14 Woodside ID: 3313618 Page 39 of 644

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




Angel Operations Environment Plan

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

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

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

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

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

2.6.3 Impact and Risk Classification

Environmental impacts and risks are assessed to determine the potential impact
significance/consequence. The impact significance/consequence considers the magnitude of the
impact or risk and the sensitivity of the potentially impacted receptor (Figure 2-5).

(i) Characterise potential impacts

L,

(if) Define the predicted magnitude of the
impact

(iii) Define the sensitivity of the receptor

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

V) ldentify additional mitigation measures to
reach levels considered ALARP

(vi) Assess and assign residual significance
of the impact

Figure 2-5: Environmental Risk and Impact Analysis

Impacts are classified in accordance with the consequence (Table 2-3) outlined in Woodside’s Risk
Management Procedure and Risk Matrix (Figure 2-6). Risks are assessed qualitatively and/or
guantitatively in terms of both likelihood and consequence in accordance with this matrix.

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

Table 2-3: Woodside Risk Matrix (Environment and Social and Cultural) Consequence Descriptions

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

Moderate, medium-term impact (2—10 Moderate, medium term impact (2-5 years)to | C
years) on ecosystem, species, habitat a community, social infrastructure or highly
or physical or biological attribute. valued area/item of national cultural

significance.
Minor, short-term impact (1-2 years) on | Minor, short-term impact (1-2 years) to a D
species, habitat (but not affecting community or highly valued area/item of
ecosystem function), physical or cultural significance.
biological attribute.
Slight, short-term impact (<1 year) on Slight, short-term impact (<1 year) to a E
species, habitat (but not affecting community or areal/item of cultural
ecosystem function), physical or significance.
biological attribute.
No lasting effect (<1 month). Localised No lasting effect (<1 month). Localised impact | F
impact not significant to environmental not significant to arealitem of cultural
receptor. significance.

2.6.4 Risk Rating Process

The risk rating process assigns a level of risk to each risk event, measured in terms of consequence
and likelihood. The assigned risk rating is determined with controls in place, therefore; the risk rating
is determined after identifying the Decision Type and appropriate control measures.

The risk rating process considers the potential environmental consequences and, where applicable,
the social and cultural consequences of the risk. The risk ratings are assigned using the Woodside
Risk Matrix (refer to Figure 2-6).

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

2.6.4.1 Select the Consequence Level

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

2.6.4.2 Select the Likelihood Level

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

Table 2-4: Woodside Risk Matrix Likelihood Levels

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

The risk rating is derived from the consequence and likelihood levels above, in accordance with the
Woodside Risk Matrix shown in Figure 2-6. A likelihood and risk rating are only applied to
environmental risks, not environmental impacts from planned activities.

This risk rating is used as an input into the risk evaluation process and ultimately for prioritising
further risk reduction measures. Once each risk is treated to ALARP, the risk rating articulates the
ALARP baseline risk as an output of the ENVID studies.

Likelihood Level

Risk

0[1]2[3]4]5 [ Rating

T | B severe
T T B ey hion
O

]
>
Q
-
@
Q
=
-
=
o
]
7]
c
=]
o

Low

Figure 2-6: Woodside Risk Matrix — Risk Level

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

2.7 Classification and Analysis of Major Environment Events

For Woodside’s production facilities, a further level of analysis is undertaken to identify, classify and
analyse MEEs. This extra level of rigour is applied to ensure sufficient controls are in place for risks
with potential Level B and above consequences. In the health and safety area, Major Accident
Events (MAES) are identified using a similar process, which supports consistency in managing key
risks within Woodside in accordance with Process Safety Risk Management Procedures.

Woodside defines a MEE as an event with potential environment, reputation (pertaining to
environment events), social or cultural consequences of level B or higher as per Woodside’s Risk
Matrix (Figure 2-6). MEEs are evaluated against credible worst-case scenarios that may occur when
all controls are absent or have failed.

2.7.1 Major Environment Event Identification

The ENVID process identifies numerous sources of risk with differing consequence levels. These
risks are screened for those risk events that meet the MEE criteria, and MEE risks are analysed
further through detailed consequence modelling and probability/ frequency studies and examined for
‘appropriateness’ of controls in a bowtie risk assessment.
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Risks that do not meet the MEE definition, although screened out of the MEE process, are still
evaluated for ALARP and risk acceptability using the methodology described in Section 2.8. Some
high consequence/low probability events which do not meet the MEE consequence threshold may
still undergo additional consequence and probability assessment where they could have a high
adverse impact on the company’s reputation or relationships with relevant persons, beyond
requirement to demonstrate ALARP and acceptable risk levels following application of controls.

2.7.2 MEE Classification

A standard naming convention has been established for MEEs which is based around ensuring the
MEE titles reflect the cause of the event (e.g. ‘subsea system loss of containment’) rather than the
event itself (e.g. significant hydrocarbon spill to the marine environment). The MEES are assigned a
unique identification code (e.g. MEE-01, MEE-02, etc).

2.7.3 Bowtie Analysis

MEEs are subject to more detailed analysis using the bowtie risk assessment technique, which
illustrates cause outcome pathways for each MEE and controls in place to prevent the ‘top event’ or
mitigate the consequences (outcomes). The key drivers for adopting the bowtie technique for MEEs
are that it:

¢ identifies the controls (prevention and mitigation barriers) necessary to ensure the risk is
acceptable and ALARP

e supports the process of demonstrating ALARP (described in Section 2.8.1)

e enables verification of and linking to the relevant sections of the WMS that supports
barriers

e improves the capacity for lessons learnt and incident prevention by being able to directly
relate causes of an incident to those controls that failed

e ensures greater visibility and granularity in the assessment process and enables complex
risk scenarios to be presented in an easy to understand format.

The bowtie technique (an example bowtie diagram is shown in Figure 2-7) shows the relationships
between the ‘Causes’ that may lead to a particular unwanted event (‘Top Event’), together with the
range of potential escalation paths that can lead to a variety of ‘Outcomes’ (or consequences). A
bowtie also shows the preventive barriers that may prevent a Top Event from occurring specific to
each Cause, and the mitigation barriers in place to limit the potential effects once the Top Event has
been realised, specific to each credible MEE Outcome.

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: T1200AH3313618 Revision: 14 Woodside ID: 3313618 Page 43 of 644

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




Angel Operations Environment Plan
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Figure 2-7: Example of Bowtie Diagram Structure
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2.7.4 MEE Register

A MEE Register is prepared for each production facility after completing the bowtie diagrams. The
purpose of the MEE Register is to record the MEE identification process, groupings, bowtie diagrams
and datasheets in a consolidated format. Datasheets are prepared for each MEE, which summarise
the hazard description, hazard management, emergency response, ALARP summary and a list of
critical barriers identified on the bowties (known as Safety and Environment Critical Elements
(SCEs)).

Potential common causes that contribute to MAES/MEES, or that can result in failure or degradation
of the controls in place to protect against MAES/MEEs, include some generic mechanisms of SCE
failure and generic human error. These are represented in bowties applicable to multiple MEEs and
identified in the MEEs applicable to this EP.

2.7.5 Safety and Environment Critical Elements and Technical Performance
Standards

Woodside identifies and manages SCEs technical and management system performance standards
in accordance with Process Safety Management Procedures, Risk Management Procedures and
Change Management Procedures (further described in the implementation strategy in Section 7).
SCEs are identified for MAEs and MEEs. An SCE is a hardware control, the failure of which could
cause or contribute substantially to, or the purpose of which is to prevent or limit the effect of a MAE,
MEE or Process Safety Event. In addition, Woodside defines Safety and Environment Critical
Component (SCC) as an item of equipment or structure forming part of a hardware SCE that supports
the SCE in achieving the safety function.

Once an SCE is identified as an MEE barrier for the operated facility, technical performance
requirements are developed for the facility SCE in accordance with the Global SCE Performance
Standards and process described in the SCE Management Procedure and form the SCE Facility
Performance Standard. Each SCE Performance Standard represents a statement of the
performance required of an SCE (e.g. functionality, availability, reliability, survivability). SCE
Performance Standard requirements are used to establish agreed assurance tasks for each SCE,
support the management of operations within acceptable safety and/or environment risk levels, and
ensure continuous management of risk to ALARP. An assurance task is an activity carried out by
the operator to confirm that the SCE meets, or will meet, its SCE Performance Standard. Examples
of assurance tasks include inspection routines, maintenance activities, test routines, instrumentation
calibration, and reliability monitoring.

SCE Facility Performance Standards do not always align directly with EPSs. They are used in
conjunction with the WMS to identify and treat potential step-outs from expected controls
performance or integrity envelopes and ensure SCE performance can be optimised. Woodside’s
HSE Event Reporting Guideline describes the process for identifying ‘Failure to meet Facility
Performance Standard’, which is when the SCE does not meet the goal as stated in the relevant
Performance Standard. (see Section 7.2.6). Situations where SCEs fail to meet Facility Performance
Standards represent a potential increase in risk that, if not addressed immediately, have the potential
to result in a process safety event, or worsen the consequences of one. Recording SCE Failure to
Meet Performance Standard Events into the Event Reporting Database is important to highlight risk,
investigate causes, ensure risks are managed and meet potentially applicable external reporting
requirements. For applicable SCEs, ‘Failure to meet Facility Performance Standard’ represent
scenarios that may fail to achieve an EPS presented in this EP.

The results of the MEE classification and analysis for Julimar operations are presented in Section
6.7.2 of this EP. More detail on the SCE and Performance Standards process, and the
interrelationships to other parts of the SCE Management Procedures, is described in Section 7.2.6.
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2.7.6 Safety-critical Management System Barriers

For each MEE, Safety-critical Management System specific measures are also identified. These are
management system components (generally WMS processes) that are key barriers to, or measures
for, managing MEEs.

2.8 Impact and Risk Evaluation

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

e decision type
e principles of ESD — as defined under the EPBC Act

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

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

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

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

2.8.1 Demonstration of ALARP

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

Table 2-5: Summary of Woodside’s Criteria for ALARP Demonstration

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

Woodside demonstrates these risks, impacts and Decision Types are reduced to ALARP if:
identified controls meet legislative requirements, industry codes and standards, applicable company
requirements and industry guidelines, or
further effort towards impact/risk reduction (beyond using opportunistic measures) is not reasonably practicable
without sacrifices that are grossly disproportionate to the benefit gained.

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

Woodside demonstrates these higher-order risks, impacts and Decision Types are reduced to ALARP where it can be
shown good industry practice and RBA have been employed, if legislative requirements are met, societal concerns
are accounted for, and the alternative control measures are grossly disproportionate to the benefit gained.

2.8.2 Demonstration of Acceptability

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

Table 2-6: Summary of Woodside’s Criteria for Acceptability

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

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

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

Woodside demonstrates these higher order Risks, Impacts and Decision Types are ‘Acceptable if ALARP’ if it can be

demonstrated using good industry practice and risk based analysis (RBA), if legislative requirements are met and

societal concerns are accounted for and the alternative control measures are grossly disproportionate to the benefit

gained.

In undertaking this process for Moderate and High risks, Woodside evaluates:

e the Principles of ESD as defined under the EPBC Act

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

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

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

Additionally, Very High and Severe risks require ‘Escalated Investigation’ and mitigation. If after further investigation

the risk remains in the Very High or Severe category, the risk requires appropriate business engagement with

increasing involvement of senior management in accordance with Woodside’s Risk Management Procedure to accept

the risk. This includes due consideration of regulatory requirements.

2.9 Recovery Plan and Threat Abatement Plan Assessment

To support the demonstration of acceptability, a separate assessment is undertaken to demonstrate
that the EP is not inconsistent with any relevant recovery plans or threat abatement plans (refer
Section 6.9). The steps in this process are:

¢ Identify relevant listed threatened species and ecological communities (Section 4.6).
¢ Identify relevant recovery plans and threat abatement plans (Section 6.9).

e List all objectives and (where relevant) the action areas of these plans, and assess
whether these objectives/action areas apply to government, the Titleholder, and the
Petroleum Activities Program (Section 6.9).

o For those objectives/action areas applicable to the Petroleum Activities Program, identify
the relevant actions of each plan, and evaluate whether impacts and risks resulting from
the activity are clearly not inconsistent with that action (Section 6.9).

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

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

are explored in Section 6.

2.11 Implement, Monitor, Review and Reporting

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

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

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

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

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

appropriate consultation is undertaken throughout the activity.

The implementation strategy is presented in Section 7.

2.12 Consultation

An assessment is undertaken to identify relevant people (as defined under Regulation 11A of the
Environment Regulations) to whom an activity update is issued electronically. Reasonable
consultation periods are included. Further details and information are provided to a relevant people
if requested.

A summary and assessment of each relevant people response is undertaken and a response, where
appropriate, is provided by Woodside.

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

3.1 Overview

This section has been prepared in accordance with Regulation 13(1) of the Environment Regulations
and describes the activities to be undertaken as part of the Petroleum Activities Program under this
EP. It includes the location of the activity, general details of the Angel facility and associated
infrastructure, the operational details of the activity, and additional information relevant to
consideration of environmental risks and impacts.

The Angel facility currently produces gas and condensate from the Lambert Deep field via one well
(LDA-01) and associated subsea infrastructure. This EP includes the ongoing operation of the Angel
facility (Section 3.1.1) and drilling and tie-back activities associated with a new well (LDA-02) in the
Lambert West field (Section 3.1.2). An overview of the Petroleum Activities Program, as defined in
Section 1.1 is provided in Table 3-1.

3.1.1 Angel Operations Overview

The Angel facility includes a riser platform consisting of a single processing train, which processes
the production fluids via cooling, separation and dehydration. The condensate and gas are then
comingled for export, and transported along an export pipeline into the first trunkline (1TL) to the
Karratha Gas Plant (KGP) for processing (the operation of 1TL is beyond the scope of this EP).

A single well (LDA-01) produces from the Lambert Deep field via the Lambert Deep two-slot
production manifold and 10-inch flowline.

There are a further three production wells tied back to the Angel facility via rigid flowlines that are no
longer producing from the Angel reservoir due to high water content. These have been shut-in and
are scheduled to be permanently plugged for abandonment. Ongoing preservation of the non-
producing Angel infrastructure is covered under this EP. Following plug and abandonment (P&A) the
associated subsea infrastructure is planned to be decommissioned. P&A and decommissioning
activities will be covered under a separate EP. These activities are outlined in Table 3-1.

3.1.2 Lambert West Tie-back Overview

The Lambert West tie-back consists of a subsea tie-back to the Angel facility via the existing Lambert
Deep subsea infrastructure. The Lambert West Field lies in 130 m water depth and is located
approximately 15 km north-west of the Angel Platform (80 m water depth).

The Lambert West tie-back consists of one well, LDA-02, drilled and connected to the Lambert Deep
(LD) two-slot production manifold using a flexible jumper, installation of a controls subsea distribution
unit and disconnection of the LDAOL electrical and hydraulic flying leads from the Lambert Deep
Umbilical Termination Assembly (UTA) and reconnecting them to the subsea distribution unit.

The well will be drilled and completed using a mobile offshore drilling unit (MODU). Typically, two or
three support vessels will support the MODU during drilling activities (Section 3.5), with at least one
vessel in the vicinity to complete standby duties, if required. Supply vessels from Dampier Port will
frequent the MODU at regular intervals throughout drilling operations, as required.

Installation of the subsea infrastructure (Section 3.5.3) will be undertaken using an installation
vessel. Another installation vessel, similar to vessels used for IMMR, may be used to install the
tubing head spool and xmas tree and for cold commissioning the wells and during Start-up (if
required). Support vessels associated with subsea installation activities may transit between the PAA
(see Section 3.5) and port, however transit activities are not included in the scope of this EP.

The scope for this EP covers the tie-back of the Lambert West field, including drilling, completion,
and subsea installation (including minor changes to existing infrastructure) along with
pre-commissioning, cold commissioning and start-up. These activities are outlined in Table 3-1.
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Table 3-1: Petroleum Activities Program overview

Iltem Description
Production Licences WA-16-L and WA-3-L
Pipeline Licences WA-14-PLand WA-31-PL
Platform Location North West Shelf
Water depth 70m-130m

Key components of

platform facilities Angel fixed riser platform, processing equipment and utilities

e two production wells (one new)
e three shut-in production wells

e four abandoned with well heads

o exploration temporarily abandoned wells

Number of wells

Subsea infrastructure Existing:
e Lambert Deep Manifold
e LDAO1 tree and flexible jumper
e Lambert Deep umbilical, UTA and flying leads
e Angel platform
e  Angel Export Pipeline

e Angel umbilicals and flowlines (shut in)
Lambert West Proposed:

e one subsea xmas tree and wellhead (LDA-02)
8” ID jumper approximately 300~500 m long between the Lambert Deep manifold
and the LDAO2 well

e 2 sets of flying leads
1 subsea distribution unit.

MODU Moored MODU or hybrid moored/DP MODU.

Vessels e Angel Operations:
e platform support vessels, subsea support vessels, heavy lift vessels and others
appropriate to nature of petroleum activities.
e Lambert West Tie-back:
e installation vessel for installing the subsea infrastructure
e IMMR vessel for xmas tree installation, isolation testing or contingent activities
e support vessels including barge(s), heavy lift vessel(s) (HLVs), multi-service
construction vessel(s), anchor handling vessel(s) (AHVs) and general
supply/support vessels.

Key activities e Angel Operations:
routine production;

routine IMMR of the platform and

associated subsea infrastructure;

well clean-up and commissioning;

platform well intervention, workovers and well kill activities; and

non-routine and unplanned activities and incidents associated with the above
e Lambert West Tie-back:

e subsea infrastructure stabilisation

e mooring installation for the MODU

o development drilling and completions activities via MODU

e  site surveys

¢ installation of flowline, flying leads, subsea tree, subsea distribution unit

e tie-in to existing subsea infrastructure, including disconnecting the LDA-01 well
from the Lambert Deep manifold and reconnecting it to the subsea distribution
unit.

e installation of xmas tree

e pre-commissioning of the new subsea infrastructure

e cold commissioning of the well and xmas tree

e start-up to the Angel facility including unload of well to host and performance

testing
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Item Description

e contingent intervention, workover, or re-drill for the existing well (LDA-01) and new
well (LDA-02)

3.2 Location

The Angel facility is located in Commonwealth waters on the NWS of Western Australia (WA) and
consists of subsea hydrocarbon gathering systems, a riser platform and an export pipeline. The
Angel platform is located in Production Licence WA-3-L. Associated subsea production infrastructure
is located in Production Licences WA-3-L and WA-16-L, and the Lambert Deep flowline in Pipeline
Licence WA-31-PL. The export pipeline, connecting the Angel platform to the North Rankin Complex
(NRC), is located in Pipeline Licence WA-14-PL. The LDA-2 well proposed for Lambert West tie-
back will be located in Production Licence WA-16-L.

The Angel platform is located approximately 49 km east of the NRC and 123 km north-west of the
KGP (Figure 3-1). Gas and condensate produced from the Angel facility are exported via the 49 km
long export 30-inch pipeline, which ties into the NRC 1TL.

The Angel facility is marked on nautical maps surrounded by a 500 m petroleum safety zone (PSZ).
The Angel export pipeline and Lambert Deep flowline are also marked on nautical charts. The

coordinates and petroleum titles of the Angel facility infrastructure are presented in Table 3-2.

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

infrastructure
Water
Structure (;pepprtgx_ Latitude Longitude Title
m LAT)
Production wells
LDA-01 well 130 19° 26' 07.220" S 116° 28'51.314" E WA-16-L
LDA-02* well 130 19°26’11.80" S 116° 28’ 49.04” E WA-16-L
Production Wells (shut-in)
AP2 well 80 19° 28'59.7433” S 116° 36' 37.4083" E WA-3-L
AP3 well 80 19° 30' 38.5126” S 116° 36' 18.5726” E WA-3-L
AP4 well 80 19° 31'18.1097” S 116° 35' 13.4346" E WA-3-L
Exploration Wells Temporarily Abandoned (ETA)
Angel-3 ‘ 71 19° 32'26.031" S 116° 37'47.254" E WA-3-L
Abandoned wells with Wellhead (AW)
Angel-1 91 19° 30' 14.901" S 116° 35' 52.545" E WA-3-L
Angel-2 88 19° 27' 53.638" S 116° 39' 29.501" E WA-3-L
Lambert-1 127 19° 27'18.163" S 116° 29' 27.442" E WA-16-L
Production subsea infrastructure
Angel Platform | 80 19° 29'55.144" S 116° 35' 53.066" E WA-3-L
A_nge_l export 80 19° 29' 54.72169” S 116° 35'52.9073" E WA-14-PL
pipeline (Angel) (Angel) (Angoel) ' "
(1N2|2C) 19° 35' 11.11086" S (NRC) 2|\1|SC)8 23.9984°E

4 Proposed base case LDA-02 (Lambert West) top hole location. The LDA-02 well will be drilled and completed during the LW drilling and tie-back activity, included in

the PAP covered by this EP. The exact location is subject to final engineering design and may differ by approximately 200 m. Therefore, the location provided is

approximate.
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Water
Structure Gz Latitude Longitude Title

(approx.
m LAT)

LDA manifold 130 m 19° 26' 15.029" S 116° 29' 28.721"E WA-16-L

LD flowline 80 19° 19 53.70” (platform) 116° 35 52.21"E WA-31-PL
(platform) | 19°26' 10.95” S (well) (platform)
130m 116° 28’ 57.02" E (well)
(well)

LD umbilical 80 19° 29' 53.91” S (platform) | 116° 35’ 52.29” E WA-16-L and WA-3-L
(platform) | qge 26' 8.84" S (well) (platform)
129m 116° 28’ 52.69” E (well)
(well)

AP2 umbilical 80 19° 29’ 53.97” S(platform) 116° 35’ 52.49" E WA-3-L
(platform) | 19° 28’ 59.71” S (well) (platform)
84m 116° 36’ 37.38” E (well)
(well)

AP3 umbilical 80 19° 29' 53.91” S (platform) | 116° 35’ 52.68” E WA-3-L
(platform) | 19° 30’ 38.96” S (well) (platform)
78m 116° 36’ 18.57” E (well)
(well)

AP4 umbilical 80 19° 29’ 55.46” S (platform) 116° 35 52.17"E WA-3-L
(platform) | 19°31'18.56” S (well) (platform)
77m 116° 35’ 13.40” E (well)
(well)

Shut-in subsea infrastructure

AP2 Flowline 80 19° 29'52.95” S (platform) 116° 35 51.23" E WA-3-L
(platform) | 19° 28’ 59.06” S (well) (platform)
84 (well) 116° 36’ 36.67° E (well)

AP3 Flowline 83 19° 29’ 53.39” S (platform) | 116° 35’ 54.75" E WA-3-L
(platform) | 19° 30’ 37.28” S (well) (platform)
80 (well) 116° 36" 19.43” E(well)

AP4 Flowline 82 19° 29’ 54.30” S (platform) | 116° 35’ 50.08” E WA-3-L
(platform) | 19°31°17.32" S (well) (platform)
80 (well) 116° 35 12.78” E (well)
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Figure 3-1: Location of the Petroleum Activities Program
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3.2.1 Petroleum Activities Area

The spatial boundary of the Petroleum Activities Program (Figure 3-1) has been described and
assessed using two Operational Areas, the Angel Operational Area and the Lambert West
Operational Area.

The Operational Areas are collectively referred to as the Petroleum Activity Area (PAA) in this EP,
with specific Operational Areas referred to where relevant.

Vessel-related activities within the PAA will comply with this EP. Vessels transiting to the PAA are
outside the scope of this EP and are covered by applicable maritime regulations and other
requirements during that time.

3.2.1.1 Angel Operational Area
The Angel Operational Area includes:

¢ the riser platform and the area within a 500 m Petroleum Safety Zone (PSZ) around the
Angel facility

o the export pipeline from Angel (WA-14-PL) up to the connection to the barred tee (WA-1-
PL) on the NRC 1TL tie-in assembly and an area encompassing 1500 m either side of the
WA-14-PL pipeline infrastructure

¢ Angel subsea hydrocarbon gathering system infrastructure, including Angel production
(AP) wells AP-2, AP-3 and AP-4, flowlines, umbilicals and an area within 1500 m around
the subsea infrastructure

e Lambert Deep and Lambert West subsea hydrocarbon gathering system infrastructure
including wells LDA-01 and LDA-02, flowline (Pipeline Licence WA-31-PL), umbilicals and
an area within 1500 m around the subsea infrastructure

e ETA and AW wells and an area of 500 m around each wellhead.

The Angel Operational Area will also include the Lambert West subsea hydrocarbon gathering
system infrastructure once tie-back is complete, including the LDA-02 well and an area within 1500m
around the subsea infrastructure.

3.2.1.2 Lambert West Operational Area

The Lambert West Operational Area has a radius of 4500 m centred on the Lambert Deep Manifold,
to allow for MODU mooring operations, drilling of the LDA-02 well, installation of subsea
infrastructure (including disconnection of the LDA-01 well EFLs/HFLs and reconnection to the
subsea distribution unit), pre-commissioning and related petroleum activities.

The Lambert West Operational Area allows for MODU mooring operations, including the possible
installation of pre-laid moorings and vessel-related petroleum activities. It also includes a 500 m
Safety Exclusion Zone (SEZ) around the MODU to manage vessel movements which will be under
the control of the MODU Person in Charge. The Primary Installation Vessel, operating within the
Lambert West Operational Area, will also be surrounded by a 500 m SEZ when on-location, which
will be under the control of the vessel master.
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3.3 Timing

The Angel facility commenced production in 2008. AP wells were in production up to late 2020 when
they were shut-in. Once production from these wells ceased, Angel topsides processing equipment
and subsea infrastructure were placed into preservation mode. Angel topsides processing
equipment were recommissioned for the Lambert Deep well (LDA-01) tie-back in 2022.

3.3.1 Angel Operations
The Angel facility is designed to operate 24 hours per day, 365 days per year.

This EP is intended to remain in force for up to five years from EP acceptance by the regulator.
3.3.2 Lambert West Tie-back

Lambert West tie-back activities are planned to commence in Q3 2024 with the drilling of the Lambert
West (LDA-02) well and related subsea installation is planned to commence from Q4 2024 (Table
3-3). Lambert Deep and Lambert West reservoir end of field life (EoFL) is anticipated in 2027 subject
to reservoir performance.

Drilling operations for the LDA-02 production well are expected to take about 50-60 days to complete,
including mobilisation, demobilisation and contingency. Installation of subsea infrastructure and pre-
commissioning is anticipated to commence following drilling and is expected to have a cumulative
duration of about 4 weeks (including mobilisation, demobilisation and contingency). Drilling and
installation of subsea infrastructure may be performed over multiple campaigns.

When tie-back activities are underway, activities are 24 hours per day, seven days per week. There
are no planned concurrent drilling activities under the EP. Simultaneous Operations (SIMOPS)
activities with subsea installation may occur. Timing and duration of all activities is subject to change
due to project schedule requirements, MODU/vessel availability, unforeseen circumstances and
weather.

The EP has risk-assessed activities associated with the drilling and tie-back of the LDA-02 well
including if they were to occur at any time during the year, this includes: drilling activities, subsea
infrastructure installation, pre-commissioning activities and intervention, workover, or re-drilling
activities. This provides operational flexibility for requirements and schedule changes and
vessel/MODU availability. The timeframes are therefore subject to change within the defined
calendar years and, as no particular windows have been nominated for avoidance based on
environmental and/or stakeholder sensitivities, changes to the above will not be interpreted as ‘new
stages’ against Regulation 17(5).

Table 3-3: Summary of timing for Tie-back Activities

Activity Approximate timing
(and cumulative duration in the field)

Installation and removal of anchors for MODU 2024 (7 — 10 days per activity)
Drilling and completions 2024 (50-60 days)

2025 (contingency)
Subsea installation and pre-commissioning / cold 2024 (~4 weeks)
commissioning 2025 (contingency)
Well start-up and performance testing 2024 (~3 weeks)

2025 (contingency)
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3.4 Angel Operations
3.4.1 Overview

This section provides a description of the Angel facility and the activities that are undertaken during
operations.

The Angel facility includes a single processing train on the riser platform, which processes the
production fluids via cooling, separation and dehydration. The condensate and gas are then
comingled for export and transported along an export pipeline to the NRC.

IMMR activities, and the ongoing preservation of non-producing Angel infrastructure are also
covered under this EP.

3.4.2 Angel Facility Layout and Description

This section provides an overview of the Angel facility, including existing and proposed infrastructure,
as relevant to consideration of the environmental risks and impacts of the Petroleum Activities
Program.

3.4.2.1 Angel Topsides

The Angel platform topside comprises of two decks. The main deck is plated and the cellar deck
north of the blast wall is grated. Two grated mezzanine decks are provided in the process area north
of the blast wall, and a single plated mezzanine deck is provided south of the blast wall. A pedestal
crane is located on the east side of the deck and a boom-rest on the west. A subcellar deck is
provided under the northern end of the cellar deck to accommodate the Emergency Shutdown valves
and drains tanks. The Angel export riser is located at the base of the riser platform. A flare boom
projects northward from the north face of the topside. The helideck is above the south-west corner.

Although the riser platform is not normally crewed (NNC), accommodation facilities are installed on
the southern end of the topside for personnel required for campaign maintenance, commissioning,
and shutdown activities. Figure 3-2 shows the layout of the topsides on the Angel facility.
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Figure 3-2: Angel Facility Platform Layout

3.4.3 Wells and Reservoirs

The Angel and Lambert Deep wells are managed in accordance with the North Rankin Hub Well
Operations Management Plan (WOMP), which provides for current and future wells tied back to the
Angel platform, and the associated temporary abandonment of the Angel-3 exploration and appraisal
well. The WOMP describes control measures in place to ensure the risks to the well integrity are
reduced to ALARP, including during periods of non-operation, before permanent abandonment.
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A new well construction WOMP will cover the drilling and management of the new Lambert West
well (LDA-02) tie-back.

3.4.3.1 Lambert Deep

LDA-01 is a dual zone open hole gravel pack well that accesses the Lambert Deep reservoir. The
well is designed to limit production and isolate unwanted fluids (water) through water shut off
capability. The reservoir upper zone initially flows comingled with the reservoir lower zone. Water
shut off capability will be enabled to isolate the lower zone from the above reservoir intervals once
water break through occurs.

3.4.3.2 Lambert West

LDA-02 is a single zone open hole gravel pack well that accesses the Lambert West reservoir. The
well is designed to manage gas production and unwanted fluids (water). The various reservoir will
be produced as comingled flow.

3.4.3.3 Angel

There are three subsea satellite variant slick big bore wells that access the Angel reservoir currently
tied back to the riser platform. Surface controlled sub-surface safety valves (SCSSV) are installed
on each well as the primary down hole safety system. The three wells are currently shut in and not
producing due to high water content.

Planning for permanent plug and abandonment and decommissioning of the Angel wells is underway
and will be covered under a separate EP. See Section 7.3 for decommissioning planning activities.

3.4.3.4 Exploration Wells with Wellheads

There are ETA and AW wells with wellheads identified in Table 3-2 that are not tied back to the
Angel facility and have no associated infrastructure (i.e. no xmas tree). The ETA well is managed
under an accepted WOMP. Wellheads are being inspected in accordance with WOMPs based on
the assessed risk for each well.

In line with the WOMP commitment relating to the ETA well, Woodside continues to undertake
detailed subsurface/technical assessments. This is to ensure that the well is abandoned to the
relevant regulatory requirements, including permanent downhole barriers. WOMPs to enable final
NOPSEMA assessment and subsequent abandonment applications are being continually
progressed, with some wells having been accepted as permanently abandoned and have been
removed from their respective WOMPs (AW wells).

Decommissioning of the wellheads will progress once the wells have been accepted as permanently
abandoned. However, planning for ETA and AW wellhead decommissioning is premised upon the
plan for removal as the base case, with consideration of the principles of ALARP and acceptability.
Once the wells have been accepted as permanently abandoned and the decommissioning activity
is defined, an EP will be submitted for the wellhead decommissioning activity. Decommissioning
planning is further described in Section 7.3.3). These wells with wellheads continue to be maintained
until decommissioned.

3.4.4 Subsea Infrastructure Operations

3.4.4.1 Existing Subsea Infrastructure

The subsea system for both Angel and Lambert Deep is typically controlled from NRC via an
integrated power and control cable through the following components:
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e umbilicals, which provide hydraulic and electric power, communications and chemical
supplies between the platform and Angel and Lambert Deep subsea components through
a number of cables and tubes; umbilicals run between the platform and UTA

¢ well control for the LDA-01 well is via a dedicated umbilical from Angel platform, bypassing
Lambert Deep manifold and connecting to a Subsea Distribution Unit (SDU) near LDA-01
enhanced horizontal xmas tree. From the UTA, electrical and hydraulic flying leads carry
controls directly to LDA-01 xmas tree

¢ LDA-01 well has power and communication routers (PCR-X and PCR-D), hydraulic control
router (HCR), which are sealed and pressure compensated units linking subsea and
surface controls

e valves, which control subsea operations and processes
e chokes, which control pressure and flow rates of hydrocarbons

e anumber of subsea valves may be overridden manually from either a Remote Operated
Vehicle (ROV) or by divers on both the Lambert Deep and Angel wells

e a 10” jumper runs between LDA-01 xmas tree and Lambert Deep manifold (~0.34 km). A
10” jumper (~14.5 km) between Lambert Deep manifold to Angel subcellar deck via
existing spare 30” J-tube (no SSIV)

o 14" diameter corrosion-resistant alloy (CRA) lined, carbon steel rigid flowlines that are 2.04
km (AP2), 1.53 km (AP3) and 2.81 km (AP4) in length run between the Angel xmas trees
to Angel subcellar deck via individual 14” risers (no SSIV’s

o all flowlines connecting back to Angel Platform are connected to riser emergency shut
down valves (RESDV’s).

The layout of the Angel and Lambert Deep subsea infrastructure is shown in Figure 3-3.

3.4.4.2 Lambert West Subsea Infrastructure

The Lambert West tie-back is primarily supported by the Lambert Deep subsea infrastructure with
the following additions:

e From the existing Lambert Deep UTA, EFLs and HFLS will carry controls to the new SDU,
then split out via EFLs and HFLs through to both LDA-01 and LDA-02 wells.

e A new 8-10" flexible jumper will run between LDA-02 xmas tree and the existing Lambert
Deep manifold (~500 m).

The layout of the additional Lambert West subsea infrastructure is shown in Figure 3-3.

3.4.4.3 Angel Topsides Substructure

The Jacket is supported on four pile groups. Each group comprises eight primary and eight insert
piles which were drilled and grouted over two stages. The weight of the Angel jacket and piles are
7685 tonnes and 4766 tonnes respectively.

3.4.4.4 Angel Subsea System (Non-Producing)

The three Angel wells have Subsea Control Modules (SCM), which are sealed and pressure
compensated electro-hydraulic units (typically found on xmas trees) and link the surface and subsea
controls.

Hydrocarbons in the Angel subsea system are depressurised to just above seabed ambient pressure
and monitored accordingly. The Angel subsea flowline system commenced operation in 2008 and
has a design life of 20 years. The subsea system has been inspected regularly, based on the Risk
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Based Inspection (RBI) procedure developed specifically for the Angel facility. The flowlines consist
of a 40 mm thick concrete weight coating, protecting and weighting the pipeline down to prevent
movement on the seabed. Additional external corrosion protection in the form of anodes placed at
regular intervals along each of the flowlines, ensures the flowlines continue to be protected from
corrosion. An in-water inspection undertaken in 2019 of the corrosion protection systems
demonstrates that the three flowlines have sufficient integrity forecast until between 2030-2119:

o AP2 flowline - all visible anodes appeared secure with slight depletion, and the field gradient
report estimated that the remaining anode lifetimes are 60 years.

e AP3 flowline - all visible anodes appeared secure with slight depletion, and the field gradient
report estimated that the remaining anode lifetimes are between 11 years and greater than
100 years.

e AP4 flowline - all visible anodes appeared secure with slight depletion and the field gradient
report estimated that the remaining anode lifetimes are between 19 years and greater than
100 years.

Estimated volumes of hydrocarbons remaining in the AP2, AP3 and AP4 flowlines are presented in
Table 3-4. Pressure monitoring of the flowlines continues and if the flowlines repressurise via
passing subsea valves, the option exists to blowdown the flowlines to seabed ambient pressure
again via the flare. Spectacle blinds have been swung closed on the respective RESDV's to provide
positive isolation from process equipment and remain in the closed position. IMMR process activities
associated with subsea systems are maintained using a RBI methodology and associated plans until
they are decommissioned (Section 3.4.15.1).

Table 3-4: Estimated Hydrocarbon Volumes remaining in the AP2, AP3 and AP4 Flowlines

Estimated Hydrocarbon Volumes remaining in Angel Flowlines
Flowlines AP2 AP3 AP4
Liquid hydrocarbon at 12 8 15
seabed Ambient pressure
(Am®)
Gas hydrocarbon at surface | 1520 1230 2220
pressure (Sm?®)

Section 3.4.15.8 describes subsea flushing operations.

Planning for decommissioning of the Angel subsea infrastructure is described in Section 7.3.

3.4.4.5 Angel Export Pipeline

Dehydrated export gas and condensate is metered at the outlet of the production train on the riser
platform, prior to recombination and subsequent export via the export pipeline. The pipeline route
commences at the flange connecting the riser to the riser platform and runs 49 km westwards to the
NRC facility. The pipeline ties in to 1TL at the downstream flange of the tie-in assembly to 1TL.
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Figure 3-3: Angel Facility Subsea System Layout
3.4.5 Operational Details

3.4.5.1 Staffing and Modes of Operations

The Angel facility is designed to operate without on platform operator intervention, as a NNC
installation. The perm