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1 INTRODUCTION

1.1 Overview

Woodside Energy Julimar Pty Ltd (Woodside), as Titleholder under the Offshore Petroleum
and Greenhouse Gas Storage (Environment) Regulations 2009 (Cth) (referred to as the
Environment Regulations), on behalf of the Joint Venture detailed in Section 1.6, is operator
of the Julimar Field Production System.

Operation of the Julimar Field Production System (including routine testing of the wells and
subsea infrastructure performed from the Wheatstone Platform, See Section 1.8) includes:

e Julimar and Brunello wells (up to 14 wells)
¢ Inspection, Monitoring, Maintenance and Repair (IMMR) during operations
e Start-up activities for Julimar Phase 2 (Julimar Development Phase 2)

These activities will hereafter be referred to as the Petroleum Activities Program and form the
scope of this Environment Plan (EP). A more detailed description of the activities is provided
in Section 3.

This EP has been prepared as part of the requirements under the Environment Regulations,
as administered by the National Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA). In accordance with the requirements of Regulation 19 of the
Environment Regulations, Woodside has submitted a revision of the Julimar Operations EP to
NOPSEMA at least 14 days before the end of the five-year period from the original acceptance
under Regulation 11 of the Environment Regulations (i.e. 6 July 2016 — NOSPEMA Reference
A488977).

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:

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

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

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

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

1.3 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 Operational Area, an area within
1500 m of the subsea infrastructure, defines the spatial boundary of the Petroleum Activities
Program. This includes the start-up of Julimar Development Phase 2 (JDP2) wells and
infrastructure and operations of the wells and subsea infrastructure up to the first weld
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upstream of the tie-in spool to the subsea isolation valve (SSIV) on the Julimar and Brunello
flowlines (Figure 1-1).

Julimar-Brunello well fluids will be processed on the Chevron Australia Pty Ltd (Chevron)
operated Wheatstone Platform (WA-3-IL); all activity, environmental impacts and risks
downstream of the aforementioned flange on the SSIV (Figure 1-1) are excluded from the
scope of this EP and are described in the Start-Up and Operations Environment Plan:
Wheatstone Project (Chevron Doc. WS2-COP-00001).

Chevron operates the subsea infrastructure commencing with well unloading. Normal
operational discharges from the Wheatstone Platform arising from production of hydrocarbons
commingled from the Petroleum Activities Program with other production wells are included in
the scope of the Start-Up and Operations Environment Plan: Wheatstone Project.

This EP addresses potential environmental impacts from planned activities and any potential
unplanned risks that originate from within the Operational Area. Vessel transit to and from the
Operational Area, as well as port activities associated with these vessels, are not within the
scope of this EP. Vessels operating outside the Operational Area (e.g. transiting to and from
port) are subject to all applicable maritime regulations and other requirements and are not
managed by this EP.

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:  JU-00-RI-10006 Revision: 4 Native file DRIMS No: 10484514 Page 15 of 391

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




Julimar Operations Environment Plan

I TUTU| I TUTU|

v S 4 weT
** Pigtails *
‘ESDV\,'—‘ ) 1 . . I Facilities
s & - 2 T SR A N
T Field
|
t T T l Operator
L L ¥ Facilities
X—i
Umbilicals
and
X | Umbilical Risers
“ 8
Riser Ir;llet
Weld Pajint
Field
Operator WPT
S Facilities
Facilities
SSIV structure )&
( SSIV)——
o ———{ K H!
Flow lines ( SS'V’—\
i X :
— }—H.I I
1 i UL Mea/ Utility
i} il {
(6] F:.ee:t'or e
F:x)cilities } Facilities To Field
—— Operator
Facilities
First Diver Note:
Flange Weld The Umbilical and Umbilical Riser servicing
Point the SSIVs are considered part of the WPT Facilities.

Note: ESDV = emergency shutdown valve, MEG = mono-ethylene glycol, SSIV = subsea isolation valve, TUTU = topside
umbilical termination unit, WPT = Wheatstone Platform

Figure 1-1: Designation of Responsibility for Subsea Infrastructure between the Field Operator
(Woodside Energy Julimar) and Wheatstone Platform Operator (Chevron), as Described in the
Julimar-Brunello Field Operating Services Agreement
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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: Environment Plan Summary

EP Summary Material Requirement Rel_e\_/ant Section of this EP :
Containing EP Summary Material
The location of the activity Section 3.2
A description of the receiving environment Section 4
A description of the activity Section 3
Details of the environmental impacts and risks Section 6
The control measures for the activity Section 6
The arrangements for ongoing monitoring of the titleholder’s Section 7.6
environmental performance
Response arrangements in the oil pollution emergency plan Section 7.9
Consultation already undertaken and plans for ongoing Section 5
consultation
De@a.ils of the titleholder's nominated liaison person for the Section 1.7.2
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.

Table 1-2: Environment Plan Process Phases, Applicable Environment Regulations and
Relevant Section of the Environment Plan

o Content ;
Criteria for . Section of
Requirements/Relevant Elements
Acceptance . EP
Regulations
Regulation 10A(a): | Regulation 13: The principle of ‘nature and Section 2
is appropriate for | Environmental Assessment sE(I:;;aIe applies throughoutthe | gection 3
the nature and . ) Section 4
scale of the Regulation 14: cection 5
activity Implementation strategy for the ection
environment plan Section 6
Regulation 16: Section 6.9
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 | apvironment requirements, the corporate .
. : : Section 4
of the activity will 13(4) Requi t policy, relevant persons) )
be reduced to as (4) Requirements i i i Section 5
. ) Detail the impacts and risks
low as reasonably | 13(5)(6) Evaluation of environmental | o | Section 6
practicable impacts and risks Eval gate the nature and scale Section 6.9
Regulation 10A(C): 13(7) Environmental performance Detail the control measures — A di .B
g " | outcomes and standards ALARP and acceptable ppendix
demonstrates that
the environmental
impacts and risks
of the activity will
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Aeymroh Content .
Criteria for . Section of
Requirements/Relevant Elements
Acceptance . EP
Regulations

be of an Regulation 16(a)—16(c):
acceptable level A statement of the titleholder's

corporate environmental policy

A report on all consultations between

the titleholder and any relevant

person
Regulation 10A(d): | Regulation 13(7): Environmental Performance Section 6
provides for Environmental performance Objectives (EPOs)
appropriate outcomes and standards Environmental Performance
environmental Standards (EPSs)
performance Measurement Criteria (MC)
outcomes,
environmental
performance
standards and
measurement
criteria
Regulation 10A(e): | Regulation 14: Implementation strategy, Section 6.9
includes an Implementation strategy for the including: Appendix D
appropriate environment plan e systems, practices and
implementation procedures
strategy and e performance monitoring
monitoring, ] )
arrangements SCientiﬁC monitoring

e ongoing consultation.

Regulation 10A(f): | Regulation 13 (1)-13(3): No activity, or part of the Section 3
does not involve | 13(1) Description of the activity aCt'tV'?’v udndelrtal;e\r)vln l"é“y Section 4
the activity or part | 13(2) Description of the environment | b0 & CeC@recivor Section 6

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;

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

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

Heritage property
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Ay Content .
Criteria for . Section of
Requirements/Relevant Elements
Acceptance . EP
Regulations
(i) a Commonwealth marine
area within the meaning of that
Act; or
(ii) Commonwealth land within
the meaning of that Act.
Regulation 10A(g): | Regulation 11A: Consultation in preparation of | Section 4
(i) the titleholder Consultation with relevant the EP
has carried out the | authorities, persons and
consultations organisations, etc.
rDe.q.u[red Zb}éA Regulation 16(b):
__IVISIOn ’ A report on all consultations between
(ii) the measures | the titleholder and any relevant
(if any) that the person
titteholder has
adopted, or
proposes to adopt,
because of the
consultations are
appropriate
Regulation 10A(h): | Regulation 15: All contents of the EP must Section 1.5
complies with the | Details of the Titleholder and liaison | COmPly with the Act and the Section 7.8
Act and the person regulations
regulations Regulation 16(c):
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 a Joint Venture comprising Woodside
Energy Julimar Pty Ltd and KUFPEC Australia (Julimar) Pty Ltd.

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

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

Woodside has an excellent track record of efficient and safe production. Woodside strives for
excellence in safety and environmental performance and continues to strengthen relationships
with 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,
liaison person and arrangements for the notification of changes are described below.
1.7.1Titleholder

Woodside Energy Julimar Pty Ltd

11 Mount Street
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Perth, Western Australia
T: 08 9348 4000
ACN: 130 391 365

1.7.2Nominated Liaison Person
Daniel Clery
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, NOPSEMA will be notified of the change in writing within
two weeks or as soon as practicable.

1.8 Operational Interface with the Wheatstone Platform

A contract for services has been entered between Chevron as operator of the Wheatstone
Platform (WA-3-IL) and trunkline (WA-25-PL, TPL/25, PL99) and Woodside as operator of the
Julimar-Brunello field (WA-49-L) and associated petroleum pipeline and flowlines (WA-26-PL,
WA-29-PL) (the Julimar Field Production System). The contract regulates the operational
interface between Julimar-Brunello, the Julimar Field Production System and the Wheatstone
Platform by specifying field operating services, emergency response arrangements,
communication and reporting requirements between Chevron and Woodside.

Under this contract for services Chevron provides field operating services from the
Wheatstone Platform to Woodside, which are necessary for the recovery of production fluids
from the Julimar Field Production System. The field operating services include, among other
matters, operation and maintenance services for the Julimar Field Production System from
Wheatstone Platform. This includes operation and maintenance services for all Julimar
subsea field infrastructure, wells, well jumpers, subsea wellheads, subsea manifolds,
umbilicals and terminations, flowlines and subsea trees upstream of the Julimar Field
Production System endpoint (Figure 1-1). The contract also provides for Woodside to conduct
vessel-based inspection, maintenance and repair of the Julimar subsea infrastructure.
Chevron field operating services provided under the contract include, for example:

e operation of all field production system controls, valves, chokes and safety devices and
monitoring of all the field production system sensors, alarm and instrument data as
required by manuals provided by Woodside and consistent with general direction given by
Woodside

e operation of all safety shutdown devices

¢ performing inspections and tests related to the field production system in accordance with
applicable laws and regulations

e integrity and production testing of the Julimar Field Production System (including the
subsea trees and system valves, downhole safety valves and the opening of surface
controlled subsurface safety valves (SCSSV) and subsea isolation valves (SSIV), as well
as the testing of SCSSVs and SSIVs and monitoring and control of the SSIVs through the
Wheatstone Platform facilities emergency shutdown system
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o performing well tests (including pressure build-up tests and blowdown operations),
monitoring well parameters and adjusting normal well parameters in accordance with
Woodside’s operating manuals and applicable Wheatstone Platform manuals

e performing visual inspection of piping and equipment associated with the Julimar Field
Production System and the route of the field production system at time intervals prescribed
by applicable regulations.

Chevron has control of the Julimar Field Production System wells for the purpose of providing
field operating services. Control of specific Julimar-Brunello wells is transferred back to
Woodside during well work-overs/interventions and internal well work. Handover of control of
the Julimar Field Production System or individual wells is undertaken according to a handover
process between Chevron and Woodside, which involves confirming the status of the wells
and infrastructure, and the transfer of relevant records and test results (with a handover
certificate) to ensure system integrity is appropriately maintained.

In the addition to the above field operating services, Chevron also provides emergency
response and maintenance services to Woodside and has agreed associated communication
and reporting requirements.

Under the contract, Woodside retains commercial responsibility for all Julimar Field Production
System operations that are not performed by Chevron from or on the Wheatstone Platform or
which are not included in the field operating services provided by Chevron above.

These commercial arrangements do not alter the statutory obligations and responsibilities of
the parties pursuant to the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth)
and Environment Regulations.

1.8.1 Field Operations Manual

Under the aforementioned contract, field operating services are provided by Chevron from the
Wheatstone Platform central control room and in accordance with a Field Production System
Operating Manual (FPSOM). The FPSOM is required by the contract and applies to the Field
Operator facilities, up to, and including, the Julimar well centre. The manual was developed
and is maintained by Woodside and the requirements executed by Chevron. It describes the
requirements for operating the Julimar-Brunello field including reference to relevant operating
and maintenance procedures. It also defines the relevant emergency response bridging
documents and communication arrangements.

The manual does not include maintenance or specific operating procedures for the topsides
equipment relevant to the Julimar-Brunello field production system, which is maintained in
accordance with the requirements of the Chevron Operational Excellence Management
System under the Start-Up and Operations Environment Plan: Wheatstone Project.

The Julimar Subsea Inspection, Monitoring, and Maintenance (IMM) Plan describes the
inspection, monitoring and maintenance requirements for the Julimar Field Production
System, which may be executed either by Woodside or Chevron (Figure 1-2). Communication
between Woodside and Chevron is described in Section 7.4.
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ar-Brunello Field Operating Services Agreement Wheatstone Project — Platform and Trunkline Fa
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Start-Up and Operations Environment Plan: Wheatstone Project

Chevron Wheatstone Facility Safety Case

Figure 1-2: Agreements and Supporting Documentation for Operation of the Wheatstone
Platform and Julimar Field Production System

1.9 Woodside Management System

The Woodside Management System (WMS) provides a structured framework of
documentation to set common expectations governing how all employees and contractors at
Woodside will work. Many of the standards presented in Section 6 are drawn from the WMS
documentation which comprises four elements: Compass and Policies; Expectations;
Processes and Procedures; and Guidelines, as outlined below (and illustrated in Figure 1-3).

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

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

e Processes and Procedures: Processes identify the set of interrelated or interacting
activities that transform 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 1-3: The Four Major Elements of the Woodside Management System Seed

The WMS is organised within a Business Process Hierarchy based upon Key Business
Activities to ensure the system remains independent of organisation structure, is globally
applicable and scalable wherever required. These Key Business Activities are grouped into
Management, Support, and Value Stream activities as shown in Figure 1-4. 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.

VALUE STREAM ACTIVITIES

APPRAISE AND OPERATE TRADE AND

ACQUIRE
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INFORMATION
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Figure 1-4: The Woodside Management System Business Process Hierarchy
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1.9.1 Health, Safety, Environment and Quality Policy

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

1.10 Description of Relevant Requirements

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

1.10.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The Commonwealth Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth)
(OPGGS Act) applies to exploration and production activities beyond 3 nautical miles (nm) of
the mainland (and islands) to the outer extent of the Australian Exclusive Economic Zone
(EEZ) at 200 nm.

Under subsection 270(3) of the OPGGS Act, prior to title surrender, all property brought into
the surrender area must be removed to the satisfaction of NOPSEMA or arrangements that
are satisfactory to NOPSEMA must be made in relation to the property. The OPGGS Act
includes a requirement to plug or close off all wells in the surrender area to the satisfaction of
NOPSEMA.

Complete removal of all structures from the surrender area is contemplated under subsection
572(3) of the OPGGS Act. Timely and effective planning for decommissioning is ongoing
throughout the asset’s lifecycle and includes planning for decommissioning of property at the
end of production and decommissioning of disused or redundant property at appropriate points
throughout the life of an asset. End of field life (EOFL) for the Julimar Field Production System
is estimated to be 2042. Therefore, no EOFL decommissioning activities for the infrastructure
are planned for the life of this 5-year EP.

Subsection 572(2) provides that while structures, equipment and other property remain in the
title area, they must be maintained in good condition and repair (Section 3.9).

Under the 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.

1.10.2 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 Ecologically Sustainable
Development (ESD). When a person proposes to take an action that they believe may need
approval under the EPBC Act, they must refer the proposal to the Commonwealth Minister for
Environment.
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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.

1.10.2.1 Offshore Project Approval

The Julimar Brunello Gas Development Project was referred for assessment under the EPBC
Act in 2011 (2011/5936). A decision by the Environment Minister determined that the action
is not a controlled action, provided it is undertaken in a particular manner. The measures /
conditions that are considered relevant to the scope of this EP are provided in Table 1-3

Table 1-3: Conditions from EPBC 2011/5936 Relevant to the Petroleum Activities Program

Condition

Condition Relevant Section of the EP
Number

1 An Oil Spill Contingency Plan and an Environment Plan This EP and Appendix D
as described in the referral and additional information
must be approved by the relevant authority and in place
prior to the proposed action commencing

2 Procedures and equipment systems for ensuring well Section 6.8.2
control must meet best practice industry standards and
must be implemented prior to the proposed action
commencing. This includes the installation of a
minimum of two well barriers as specified in the referral
and additional information

3 The oil spill preparedness and response measures and Appendix D
equipment described in the referral and additional
information must be in place prior to the proposed action
commencing

4 To minimise risks of a hydrocarbon release during Due to expected EOFL there is
decommissioning, decommissioning activities must be no decommissioning activity in
taken into account in the Environmental Plan, as this EP (Section 1.10.1)

specified in the referral

1.10.2.2 Recovery Plans and Threat Abatement Plans

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

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

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

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

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

o NOPSEMA will have regard to any approved conservation advice in relation to a
threatened species or ecological community before accepting an Environment Plan.
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1.10.2.3 Australian Marine Parks

Under the EPBC Act, Australian Marine Parks (AMPSs) are recognised for conserving marine
habitats and the species that live and rely on these habitats. The Director of National Parks
(DNP) is responsible for managing AMPs (supported by Parks Australia), and is required to
publish management plans for them. Other parts of the Commonwealth Government must not
perform functions or exercise powers in relation to these parks that are inconsistent with
management plans (s362 of the EPBC Act). Relevant AMPs are described in Section 4.8.1.
The North-west Marine Parks Network Management Plan (DNP, 2018) describes the
requirements for management.

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

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

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

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

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

o Habitat Protection Zone (IUCN category 1V): managed to allow activities that do not harm
or cause destruction to seafloor habitats, while conserving ecosystems, habitats and
native species in as natural a state as possible

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

Subsea IMMR (Section 3.9) activities may occur within the Montebello Marine Park Multiple
Use Zone (IUCN category VI). In accordance with the North-west Marine Parks Network
Management Plan (DNP, 2018), petroleum activities including transportation of minerals by
pipeline, and oil spill response are permittable subject to approval in Multiple Use Zone (IUCN
category VI) and Special Purpose Zone Trawl (IUCN category VI). Proposed mining
operations conducted under usage rights that existed immediately before the declaration of a
marine park do not require approval.

Petroleum activities (including environmental monitoring in connection with a particular
petroleum activity) occurring within these zones are approved by a class approval (DNP,
2018). Conditions of the Class Approval that are considered relevant to the scope of this EP
are provided in Table 1-4.

Table 1-4: Conditions of Class Approval relevant to the Petroleum Activities Program

Condition Condition Relevant Section of the
Number EP
1 The Approved Actions must be conducted in accordance with: Conditions 1a, b, c and f are
met by the submitted EP.
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(a) an Environment Plan accepted under the Offshore
Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009; -

(b) the EPBC Act;
(c) the EPBC Regulations
(d) the North-west Network Management Plan;

(e) any prohibitions, restrictions or determinations made under
the EPBC Regulations by the Director of National Parks; and

(f) all other applicable Commonwealth and state laws (to the
extent those laws are capable of operating concurrently with
the laws and instruments described in paragraphs (a) to (e)).

1d the impacts on the marine
park values have been
considered Section 6.6 and
6.7.

1e Consultation has been
undertaken with the Director
of National Parks and no
prohibitions, restrictions or
determinations have been
made (Section 5)

2 If requested by the Director of National Parks, an Approved Section 6.9 describes
Person must notify the Director prior to conducting Approved requirements to notify the
Actions within Approved Zones. DNP prior to activities within

the Montebello Multiple Use
Zone.

3 If requested by the Director of National Parks, an Approved If requested by the Director of
Person must provide the Director with information relating to National Parks, information
undertaking the Approved Actions (or gathered while relating to undertaking the
undertaking the Approved Actions), that is relevant to the Approved Actions (or
Director's management of the Approved Zones. gathered while undertaking

the Approved Actions), that is

relevant to the Director's

management of the Approved

Zones will be provided.
1.10.2.4 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.

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

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

3.03 The assessment process should:
(a) identify the World Heritage values of the property
that are likely to be affected by the action; and
(b) examine how the World Heritage values of the
property might be affected; and
(c) provide for adequate opportunity for public
consultation.

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

3.05 Approval of the action should be subject to conditions that
are necessary to ensure protection, conservation, presentation

Number Principle Relevant Section of the
EP
3 Environmental impact assessment and approval 3.01 and 3.02: Assessment of

significant impact on World
Heritage values is included in
Section 6. Principles are met
by the submitted EP.

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

3.03 (c): Relevant stakeholder
consultation and feedback
received in relation to impacts
and risks to the Ningaloo
World Heritage Property are
outlined in Section 4.

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

Note: Section 1 — General Principles and Section 2 — Management Planning of Schedule 5 of the EPBC Regulations 2000 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

2.2.1Woodside 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. Woodside’s WMS risk management procedures, guidelines
and tools provide guidance of specific techniques for managing risk, tailored for particular
areas of risk within certain business processes. Procedures applied for environmental risk
management include:

e Health, Safety and Environment Management Procedure
e Impact Assessment Procedure
e Process Safety Management Procedure.

The risk management methodology provides a framework to demonstrate that risks and
impacts are continually identified, reduced to ALARP and assessed to be at an acceptable
level, as required by the Environment Regulations. The key steps of Woodside’s Risk
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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.

Risk Management Information System
Assessments | Riskregisters | Reporting

Figure 2-1: Woodside’s Risk Management Process

2.2.2Health, 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.

2.2.3Impact Assessment Procedure

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

2.2.4Process 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 7.1.2). 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 2.11.
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Figure 2-3: Environment Plan Development Process
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2.4 Establish the Context

2.4.1Define the Activity

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

e the location
e what is to be undertaken

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

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

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

2.4.2 Define the Existing Environment

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

The Existing Environment (Section 4) is structured into subsections defining the physical,
biological, 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:

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

e EPBC Act MNES including listed Threatened species and ecological communities and
listed Migratory species. Defining the spatial extent of the existing environment is guided
by the nature and scale of the Petroleum Activities Program (and associated sources of
environmental risk). This considers the Operational Area and wider environment that may
be affected (EMBA), as determined by the hydrocarbon spill risk assessments presented
in Section 6.7.1. MNES, as defined 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 consistently applied to the risk evaluation section to provide a robust
approach to the overall environmental risk evaluation and its documentation in the EP.

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

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

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

<
£ £
z = 3 ) e 2
g & 5 23 5 S
T 5 o T B w Y 0 @
= = Q = s O S ® [} i
= = ) o — o= o =l
= O = T © o Q [0} o
o = (1 = e o ® o o)
n O = = < = W T %) h

2.4.3Relevant Requirements

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

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

2.5 Impact and Risk Identification

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

The environmental impact and risk assessment presented in this EP has been informed by
recent and historic hazard and environmental risk identification studies (e.g. HAZID/ENVID),
consequence modelling studies for high consequence, low probability environmental risks,
bowtie risk assessments for Major Environmental Events (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 stakeholder engagement process
(Section 5). The environmental outputs of applicable risk and impact workshops and
associated studies are referred to as ENVID in this EP.

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.

any process (electronic or otherwise) without the specific written consent of Woodside. All rights are reserved.

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

This document is protected by copyright. No part of this document may be reproduced, adapted, transmitted, or stored in any form by

Controlled Ref No:  JU-00-RI-10006 Revision: 4 Native file DRIMS No: 10484514 Page 34 of 391




Julimar Operations Environment Plan

Table 2-2: Example of Layout of Identification of Risks and Impacts in Relation to Risk Sources
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2.6 Impact and Risk Analysis

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

These key steps were undertaken for each identified risk during the risk assessment:
¢ 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.

2.6.1Decision 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 (Figure 2-4). Application of the decision support framework confirms:

e activities do not pose an unacceptable environmental risk

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

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

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

e company values.

2.6.1.3 Decision Type C

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

2.6.1.4 Decision Support Framework Tools

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

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
stakeholders and addresses relevant stakeholder views, concerns and perceptions.

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

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

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

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

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

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

2.6.2Control Measures (Hierarchy of Controls)

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

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

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

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

- Detection: design measures that facilitate early detection of a hazardous event

- Control: design measures that limit the extent/escalation potential of a hazardous
event

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

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

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

o 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).
2.6.3Impact 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).
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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 quantitatively 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 Catastrophic, long-term impact A
(>50 years) on highly valued ecosystem, | (>20 years) to a community, social
species, habitat or physical or biological infrastructure or highly valued area/item
attribute. of international cultural significance.
Major, long-term impact (10-50 years) Major, long-term impact (5—20 years) to B
on highly valued ecosystem, species, a community, social infrastructure or
habitat or physical or biological attribute. | highly valued area/item of national

cultural significance.
Moderate, medium-term impact (2— Moderate, medium term impact (2— C
10 years) on ecosystem, species, habitat | 5 years) to a community, social
or physical or biological attribute. infrastructure or highly 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 area/item of cultural
ecosystem function), physical or significance.
biological attribute.
No lasting effect (<1 month). Localised No lasting effect (<1 month). Localised F
impact not significant to environmental impact not significant to arealitem of
receptor. cultural significance.
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2.6.3.1 Risk Rating Process

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

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

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

Select the Consequence Level

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

Select the Likelihood Level

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

Table 2-4: Woodside Risk Matrix Likelihood Levels

Likelihood Description
B 1in 100,000— 1in 10,000- 1in 1,000— 1in 100- 1in 10— >1in
q y 1,000,000 years | 100,000 years | 10,000 years | 1,000 years | 100 years 10 years
Remote: Highly Unlikely: Possible: Likely: Highly
Unheard ofin | Unlikely: Has Has Has Likely:
the industry Has occurred | occurred occurred occurred Has
i once or twice | many times once or frequently occurred
Experience in the industry | in the twice in at frequently
industry but | Woodside Woodside at the
not at or may or is likely location or
Woodside possibly to occur is expected
occur to occur
Likelihood 0 1 2 3 4 5
Level

Calculate the Risk Rating

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

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

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
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stakeholders, beyond requirement to demonstrate ALARP and acceptable risk levels following
application of controls.

2.7.2MEE 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).

2.7.3Bowtie 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:

o 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.
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Figure 2-7: Example of Bowtie Diagram Structure
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2.7.4MEE 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.

2.7.5Safety and Environment Critical Elements and Technical Performance
Standards

Woodside identifies and manages Safety and Environment Critical Element (SCE) 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 7.1.5). 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 batrrier, 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 7.1.5). 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 6.8.1 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 7.1.5.

% Note: Not all individual equipment items that comprise a SCE are safety-critical.
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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 6.9 and Appendix A)

o 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:

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

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

High, Very High or Severe Moderate and above

(A or B level consequence) (C,BorA) 8 and C

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.

2.8.2Demonstration 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.
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Table 2-6: Summary of Woodside’s Criteria for Acceptability

Risk Impact Decision Type

Negligible, Slight, or Minor

(D,EorF) A

Low and Moderate

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 (C, B or A) B and C

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, 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 1.10.2.2). 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 4.6.2).

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).

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

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

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

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

The implementation strategy is presented in Section 6.9.

2.12 Stakeholder Consultation

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

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

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

3.1 Overview

This section has been prepared in accordance with Regulation 13(1) of the Environment Regulations
and describes the activities to be undertaken as part of the Petroleum Activities Program under this
EP. It includes the location of the activity, general details of the Julimar Field Production System’s
layout, the operational details of the activity, and additional information relevant to consideration of
environmental risks and impacts. An overview of the Petroleum Activities Program is provided in
Table 3-1.

Table 3-1: Petroleum Activities Program Overview

Iltem Description

Licence areas Woodside operated licence areas within the Operational Area:

e  WA-49-L; WA-26-PL; WA-29-PL; WA-536-P.

Non-Julimar licence areas within the Operational Area (for vessel operations only):
o  WA-34-L.

Non-Woodside license area connected to the Julimar Field Production System:

e  WA-3-IL (Chevron operated, includes 20% Julimar Joint Venture), WA-48-L.

Field Life 25 years production (as referred under EPBC 2011/5936)

Key components of Wells, Xmas trees, manifolds, flowlines/pipelines and umbilicals.
subsea infrastructure

Vessels Offshore activity vessels
¢ IMMR vessels and others appropriate to nature of petroleum activities.

Key activities Operation of the Julimar Field Production System (including routine testing of the wells
and subsea infrastructure performed from the Wheatstone Platform), which includes:

e Julimar and Brunello wells (up to 14 wells)

e subsea inspections and surveys (including use of ROVs, AUVs and acoustic
sSensors)

e subsea valve testing

e seabed intervention for scour protection or stabilisation works (mattress rectification,
rock placement, grout bagging activities, etc.)

e start-up activities for JIDP2 wells and subsea infrastructure.

3.2 Location

The Petroleum Activities Program is located in Commonwealth waters in the Carnarvon Sub-basin,
within licence areas WA-49-L, WA-26-PL and WA-29-PL. Vessel based operations may also be
undertaken within the Julimar Exploration Permit WA-356-P and non-Julimar production licence area
WA-34-L. The Operational Area (Figure 3-1) is about 160 km north-west of Dampier and adjacent
to the Wheatstone Platform. The closest landfall to the Petroleum Activities Program is the
Montebello Islands, about 47 km south east. Approximate location details for the Petroleum Activities
Program are provided in Table 3-2.
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Table 3-2: Julimar and Associated Infrastructure Locations and Petroleum Permits

Activity Water depth Latitude (WGS84) Longitude Production
(Approx. in (WGS84) licence
LAT)
Well and centre locations (Figure 3-2)
BruA-2 149 m 20°01°49.1571” S 115°12°05.6357” E WA-49-L
BruA-3 149 m 20°01'47.8720” S 115°12'07.0511" E WA-49-L
BruA-4 149 m 20°01'48.1207” S 115°12'07.5964” E WA-49-L
BruA-5 149 m 20°01'49.6633” S 115°12'05.7596" E WA-49-L
BruA-6 149 m 20°01°48.4958” S 115°12°07.8942” E WA-49-L
JULA-01 174 m 20° 08’ 52.996” S 115° 02 28.377" E WA-49-L
JULAO2 174 m 20° 08’ 52.222” S 115° 02’ 26.436” E WA-49-L
JULAO4 174 m 20° 08’ 53.554” S 115° 02’ 28.078” E WA-49-L
Pipeline/flowline route corridor location (Figure 3-2)
Brunello, Julimar, 148 m (start) 20°01°51.7586” S 115°12'11.3265” E (start) WA-26-PL
MEG pipeline/ 71 m (end) (start) 115°23'02.215" E (end)
productlon flowline 19°55'45.776" S (end)
corridor
JDP2 Flowline / 145 m (start) 20° 01'53.43" S (start) | 115° 12'09.28” E (start) WA-29-PL
Umbilical Route 174 m (end) 20° 08'52.917" S 115° 02 '27.23” E (end)
(end)

Manifolds
BruA manifold 149 m 20°01°49.0788” S 115°12°06.8670” E WA-49-L
BruA Crossover 149 m oA Y oa i
manifold (BruA XOM) 20°01°51.1115” S 115°12°09.0653” E WA-49-L
JULA manifold 174 m 20°08'52.917” S 115° 02 '27.23" E WA-49-L
Inline T Assembly 167 m 20° 07 '36.11” S 115°04 '12.23" E WA-49-L
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Figure 3-1: Julimar Operational Area
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3.3 Operational Area

The Operational Area defines the spatial boundary of the Petroleum Activities Program (Figure
3-1), as described, risk assessed and managed by this EP, including vessel related petroleum
activities within the Operational Area®.

For the purposes of this EP the following Operational Area applies:

e The subsea infrastructure, including wells and flowlines/pipeline, and an area within 1500 m of
this infrastructure.

¢ The Operational Area is about 44 km long, extending along the length of WA-26-PL and WA-29-
PL and 3 km wide to allow for vessel movement.

Existing facilities with infrastructure within the Julimar Operational Area include:

e Sections of the Woodside Pluto subsea infrastructure which intersects the lines (including the
production flowlines and MEG pipeline), as described in the Pluto Offshore Facility Operations
Environment Plan.

¢ The Wheatstone Platform and associated subsea infrastructure, as described in the Start-Up and
Operations Environment Plan: Wheatstone Project.
3.4 Timing

The Julimar Field Production System commenced production in 2016 and operates 24 hours a day,
365 days a year.

The Brunello and Julimar Fields are predicted to remain active for the life of this EP.
3.5 Activity Components

3.5.1Field Overview

The layout of the Julimar Field Production System infrastructure, including location of Brunello and
Julimar drill centres, is shown in Figure 3-2. The subsea infrastructure includes:

e two 22 km 18” Julimar/Brunello and one 22 km 18” JDP2 flowlines
e one 22 km 4” mono-ethylene glycol (MEG) pipeline

¢ horizontal spools and vertical jumpers

e eight production wells, with provision for further six

¢ three production manifolds (BruA PM, JULA, BruA XOM)

e electrical, hydraulic and optical flying leads

e electro-hydraulic umbilicals and associated structures

e tie-in structures and skids /pipeline end terminations

¢ adjustable pipe support structures

e Xmas trees

o flowline deflection initiators.

4 Vessels supporting the Petroleum Activities Program operating outside of the Operational Area (e.g. transiting to and from port) are
subject to applicable maritime regulations and other requirements which are not managed under this EP
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The Julimar subsea system has been designed, fabricated and installed in accordance with best
practice and international standards. The Julimar subsea and pipeline components are lined
internally with a corrosion resistant alloy (CRA) which aims to prevent corrosion and pinhole leak
failure mechanisms. The pipelines, flowlines and wells are marked on nautical charts.
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Figure 3-2: Julimar Field Overview
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3.5.2Julimar Phase 2 Start-up

The start-up activities associated with the Julimar Phase 2 wells and associated subsea
infrastructure are planned to commence mid-2021. All activities may be subject to rescheduling,
including delay, based on operational requirements of the Wheatstone Platform or other operational
requirements, and external influences such as weather.

Activities for cold commissioning of the Julimar Phase 2 subsea infrastructure are covered under the
Julimar Phase 2 Drilling and Subsea Installation EP (Rev. 2), up to the point of nitrogen packing the
system ready for the introduction of hydrocarbons including clean-up of wells to maximum rates.
Once hydrocarbons have been introduced into the system (hot commissioning), nitrogen is displaced
to the Wheatstone platform. A support vessel will be in the field during this time assisting with start-
up activities, including opening process isolation valves with a remotely operated vehicle (ROV).

3.5.3 Steady State Production Operations

In steady state production, hydrocarbon gas, condensate and water are produced from the Brunello
and Julimar fields into Xmas Trees prior to comingling at the BruA XOM (Figure 3-2). Eight wells are
currently planned to produce from the field. This EP also includes provision for production from a
further three wells that may be tied in to the eight slot BruA production manifold and three wells in to
the six slot JULA production manifold.

Production fluids flow into a separator on the Wheatstone Platform. Separated gas, condensate and
produced water (PW) streams are metered prior to combining with the Wheatstone production
streams. Emissions and discharges from the Wheatstone Platform are managed under the Start-Up
and Operations Environment Plan: Wheatstone Project.

Combined dehydrated gas and dewatered condensate enter the trunkline for onshore plant supply,
which is outside the scope of this EP.

3.6 Support Vessels Operations

Vessels are utilised in a support capacity for field work such as subsea IMMR and start-up activities.
The length of time that vessels are in field varies depending on the nature of the activity. Vessels
supporting the activities vary depending on operational requirements, vessel schedules, capability
and availability. The specifications of the Fugro Etive (Figure 3-3) are presented in Table 3-3 as an
example and represent the typical specifications of a support vessel.

— =

Figure 3-3: Typical Operational Support Vessel (Fugro Etive)
All vessels are typically required to undergo a Woodside Marine Assurance inspection to review

compliance with marine laws and Woodside safety and environment requirements. Refer to
Section 7.1.3.5 for a summary of the marine assurance process.
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Support vessels have appropriate lighting to ensure a safe working environment. They also have
appropriate navigational lighting as per maritime requirements. Light and noise emissions may be
generated by temporary subsea ROV and transponder (positioning) activities.

Typical support vessels use a dynamic positioning (DP) system in combination with satellite
navigation to allow manoeuvrability, maintain position and avoid anchoring when undertaking
works due to the proximity of subsea infrastructure. Vessels are equipped with anchors which may
be deployed in the event of an emergency.

Table 3-3: Indicative Operational Support Vessel Specifications (Fugro Etive)

Attribute Details
Type Operational support vessel
Length overall (LOA) 92.95m
Breadth 19.70 m
Depth 7.7m
Gross tonnage 4926 Te
Accommodation 100
Dynamic positioning system DP2
Fuel Capacity 2225 m?3 (241 m? largest isolated diesel tank)

3.7 Helicopter Operations

Helicopters may be used to transport specialist personnel and/or urgent freight to/from the activity
vessels. They may also be used as a means of evacuating personnel in the event of an emergency.
Helicopter support is principally supplied from Karratha Airport. Helicopter use for the activity is
limited to occasional periods of short duration when vessels are present within the Operational Area.

3.8 Chemical Usage

Production chemicals are utilised for purposes such as scale inhibition and prevention of bacterial
growth. These may originate from the Wheatstone platform or from a chemical package on a support
vessel.

Continuous use chemicals are those that are typically supplied to the Brunello and Julimar fields via
Mono Ethylene Glycol (MEG) flowline and umbilicals from the Wheatstone platform and continuously
added into the process. These may include:

e MEG - MEG is used as a hydrate inhibitor
e Scale Inhibitor — manages and prevents scale build-up within subsea equipment

e The subsea control fluid, Castrol Transaqua HT2, is used in the subsea control system. The
subsea control system is an open-loop system that releases hydraulic fluid by design during
valve functioning under steady state operations (about 6 L released per valve actuation)

o Subsea Control Modules (SCM), Control Distribution Units (CDU) and Electrical Flying Leads
(EFL) have dielectric fluid to compensate for hydrostatic pressure and protect the electrical
components in the subsea control system.

Chemicals that may be used intermittently during subsea IMMR activities are outlined in Section
3.9.5.
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3.8.1 Environmental Considerations during Chemical Selection, Assessment and
Approval

Operational chemicals required by the Petroleum Activities Program are selected and approved in
accordance with Woodside’s process for selecting and assessing chemicals. This process is used
to reduce potential impacts and risks associated with chemical use to ALARP by selecting chemicals
with the lowest practicable environmental impacts and risks, subject to technical constraints.

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

Environmental Selection Criteria

Woodside’s process for selecting and assessing chemicals follows the principles outlined in the
Offshore Chemical Notification Scheme (OCNS) which manages chemical use and discharge in the
United Kingdom (UK) and the Netherlands (background on the OCNS scheme is provided below).

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

¢ Where operational chemicals with an OCNS rating of Gold/Silver/E/D and no OCNS substitution
or product warning are selected, or a substance is considered to pose little or no risk to the
environment, no further control is required. Such chemicals do not represent a significant impact
on the environment under standard use scenarios and therefore are considered ALARP and
acceptable.

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

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

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

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

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

e environmental data for analogous products can be referred to where chemical ingredients and
composition are largely identical, or

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

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

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

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

The OCNS applies the requirements of the Oslo—Paris Convention for the Protection of the Marine
Environment of the North East Atlantic (OSPAR Convention). The OSPAR Convention is widely
accepted as best practice for chemical management.

All chemical substances listed on the OCNS list of registered products have an assigned ranking
based on toxicity and other relevant parameters (e.g. biodegradation, bioaccumulation), in
accordance one of two schemes (as shown in Figure 3-4):

e HQ Colour Band: Gold, Silver, White, Blue, Orange, and Purple (listed in order of increasing
environmental hazard); or

e OCNS Grouping: E, D, C, B, or A (listed in order of increasing environmental hazard). Applied
to inorganic substances, hydraulic fluids, and pipeline chemicals only.

Gold Silver White Blue

E D Cc B A

Figure 3-4: Offshore Chemical Notification Scheme Ranking

3.9 Subsea Inspection, Monitoring, Maintenance, and Repair Activities

Subsea infrastructure is designed not to require significant intervention. Inspection and maintenance
are undertaken to ensure the integrity of the infrastructure and identify problems before they present
a risk of loss of containment. Intervention may be required to repair identified problems.

Subsea activities are typically undertaken from an IMMR support vessel (ISV) and may use ROV
with transponders or autonomous underwater vehicles (AUV). Subsea activities can be broadly
categorised into Inspection, Monitoring, Maintenance and Repair activities.

Maintenance and repair activities may require the deployment of frames/baskets which are
temporarily placed on the seabed. These typically have a perforated base with a seabed footprint of
about 15 m? and are recovered to the vessel at the end of activity. Typical IMMR activities are
described below.

3.9.1Inspections

Inspection of subsea infrastructure is the process of physical verification and assessment of
components in order to detect changes to the as-installed location and condition by comparison to
initial state following installation and previous inspections. Scope and frequency of subsea and
pipeline inspections are determined using a Risk Based Inspection (RBI) methodology and
associated plans. Details of typical subsea infrastructure inspections/surveys are provided in Table
3-4.

Table 3-4: Typical Subsea Infrastructure Inspections/Surveys

Type of Inspection/Survey Purpose

General Visual Inspection (GVI) Check general infrastructure integrity.

Close Visual Inspections (CVI) Investigate certain subsea infrastructure components.

Cathodic Protection (CP) Check for corrosion and renew sacrificial anodes, if required.

Wall Thickness Surveys Mor_1ito)r the condition of subsea infrastructure. (i.e. ultrasonic
testing).
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Acoustic survey including Side Scan Sonar
(SSS) and Multibeam Sonar (MBES)

Identify buckling, movement, scour and seabed features. Low
frequency/ intensity signals undertaken on the flowlines.

Non-Destructive Testing (NDT)

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

Seabed sampling surveys including minor
grabs/cores

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

Water sampling surveys

Determine water quality around the pipeline.

Anode sampling

Samples taken of anode materials for testing.

Marine growth sampling

Samples taken of marine growth for testing.

Sub bottom profiling

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

Laser surveys

Used to conduct dimensional checks on spools etc. and measure

proximity.

3.9.2Monitoring

Monitoring of subsea infrastructure refers to the process of surveillance of the physical and chemical
environment that a subsea system or component is exposed to, to determine if and when damage
may occur, and (where relevant) predict the rate or extent of that damage.

Monitoring activities may include process composition testing, acoustic sand detectors, erosion
probes, metocean and geological seismic monitoring, and cathodic protection testing.
3.9.3 Maintenance

Maintenance activities on subsea infrastructure are those required at regular or planned intervals to
prevent deterioration or integrity failure of infrastructure. Maintenance activities may include cycling
of valves, flushing of chemical/hydraulic fluid lines and leak and pressure testing.

3.9.4Repair

Repair activities are those required when a subsea system or component is degraded, damaged or
has deteriorated to a level outside of acceptance limits. Damage sustained may not necessarily pose
an immediate threat to continued system integrity but may present an elevated level of risk to
environment or production reliability. Typical subsea repair activities include but are not limited to:

e subsea choke replacement

e chemical injection metering valve insert replacement

e subsea control module (SCM) or Control Distribution Unit (CDU) replacement
e hydraulic flying lead (HFL) replacement

o electrical flying lead (EFL) replacement

e pipeline or spool support with grout bag or mattress

e spool disconnection and/or replacement

e umbilical jumper replacement and/or relocation

o flowline/pipeline replacement

e scour prevention installation

e cathodic Protection System replenishment/repair.
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3.9.5Chemical Usage During IMMR Activities

IMMR chemicals for intermittent use typically originate from a chemical package located onboard a
support vessel during specific activities, and may typically include:

e dye - chemical dyes incorporated in the subsea control fluid used to identify the source of a leak
e acid — acetic or sulfamic acid (or equivalent) which removes calcium deposits
e grout - the material used in grout, mattresses, and rock is typically concrete-based

e preservation fluids — chemicals used to preserve subsea infrastructure if scope requires subsea
infrastructure replacement. Chemicals typically used may include MEG, corrosion inhibitor,
oxygen scavenger and biocide.

Typical Discharges During IMMR Activities

Minor environmental discharges are expected during subsea IMMR activities (e.g. during
pressure/leak testing or flushing). Where practicable, flushing is performed before a subsea
component is disconnected to reduce residual hydrocarbon or chemical releases to the environment
upon disconnection; instead returning fluids to the Wheatstone platform. Flushing may be supplied
from either the Wheatstone platform or via a support vessel. Table 3-5 lists typical discharge
volumes during different IMMR activities.

Table 3-5: Typical Discharge Volumes During Different IMMR and Subsea Activities

Activity Typical Discharge

Pressure/leak testing and investigation | Chemical dye <10 L

Flushing Residual hydrocarbon or chemical release (corrosion inhibitor and oxygen
scavenger) volume depends on injection port size, component geometry,
and pumping rates

Hot stab change-out Hydrocarbons or subsea control fluid <10 L.
SCM changeout Typical releases: acid about 400 L; subsea control fluid about 10 L.
Umbilical replacement Typical releases of hydraulic fluid, MEG and scale inhibitor are estimated to
be <10 L each
Choke change out Eelggg?—of hydrocarbons <10 L and a typical release of MEG is estimated to
e

Flowline or spools repair, replacement, | Typical release of hydrocarbon or other chemicals depends on equipment
and recovery configuration and flushing ability. This will be subject to an ALARP
determination for the activity, as per normal practice

3.9.6 Marine Growth Removal

Due to the relatively high rate of marine growth in the Julimar and Brunello fields, excess growth
may need to be removed before undertaking many subsea IMMR activities. Table 3-6 lists the
different techniques used.

Table 3-6: Marine Growth Removal Methods

Activity/Equipment Description
Water jetting Uses high pressure water stream to remove marine growth
Brush systems Uses brushes attached to an ROV or AUV to physically remove marine growth
Acid (typically sulfamic or acetic Chemically dissolves calcium deposits. Volume used is dependent on the
acid) amount of marine growth to remove.
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3.9.7 Sediment Relocation and Disturbance

If sediment builds up around subsea infrastructure, an ROV-mounted suction pump/dredging unit
may be used to relocate the sediment to allow inspection/works to be undertaken. This activity is
limited to relocating small amounts of sediment material in the immediate vicinity of the subsea
infrastructure (i.e. within the existing footprint). Sediment relocation typically results in minor seabed
disturbance and some localised turbidity.

If it is determined that anode skids are required for corrosion protection, they are placed on the
seabed using a support vessel crane. A typical anode skid has a seabed footprint of about 8 m2.

3.9.8 Pressure and Leak Testing

Pressure testing is undertaken to test the integrity of subsea infrastructure, test isolations and identify
any leaks. Pressure testing is typically done after construction and prior to normal operation. In the
operation phase, there are no planned pressure tests for the Julimar subsea system. If required,
pressure is usually applied to the component from the production system but can also be applied via
a downline from a support vessel.

Pressure in the isolated section of pipeline or subsea component is monitored to check for any drop-
in pressure and review of locations of leaks detected by visual inspection. This is undertaken by
flushing the line with a small volume of a chemical dye and an ROV or AUV will be used to locate
and observe the leak. A typical release of chemical dye during leak testing is estimated to be between
2Land 10 L.

3.10 Redundant Subsea Equipment

To meet the requirements of the OPGGS Act (Section 1.10.1) the ongoing preservation and
maintenance of any redundant subsea infrastructure to enable removal or other satisfactory
arrangement at the end of production, is described below.

If equipment is degraded, damaged, or has deteriorated to a level outside acceptance limits for use
to the point where replacement is required, the redundant equipment may be wet stored on the sea
floor (e.g. if removal involves work over live infrastructure) or removed from the field. Woodside
maintains a database of the location of all wet stored, redundant subsea infrastructure items.
Currently, there is no redundant equipment wet stored in the Operational Area.

The Julimar and Brunello fields are predicted to remain active during the life of this EP.
Decommissioning activities will be defined about 2 to 5 years prior to end of field life (EOFL), in line
with Woodside’s Decommissioning Management Procedure. Further detail on decommissioning
activities will be provided in future EPs.
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4 DESCRIPTION OF THE ENVIRONMENT

4.1 Overview

In accordance with Regulation 13(2) and 13(3) of the Environment Regulations, a description of the
EMBA by the activity (both planned and unplanned activities) as defined in Section 2.4.2 and
described in Section 3, including details of the particular relevant values and sensitivities of the
environment, is provided in this section and has been used to inform the impact and risk
assessments (Section 6).

The EMBA is the largest spatial extent where unplanned events could have an environmental
consequence. For this EP the EMBA is the potential spatial extent of surface and in-water (dissolved
and entrained) hydrocarbons at concentrations above ecological impact thresholds and in the event
of the worst-case credible spill scenario; a loss or well containment. The ecological impact thresholds
used to delineate the EMBA are defined in Table 4-1 and Section 6.7.1. The EMBA also includes
any areas predicted to experience shoreline accumulation of hydrocarbons at or above the threshold
concentration defined in Table 4-1, however; there is no shoreline accumulation at or above this
concentration for this worst-case credible spill scenario.

Woodside recognises that surface hydrocarbons may be visible beyond the EMBA at lower
concentrations than the ecological impact thresholds. Hydrocarbons visible at these thresholds are
not expected to cause ecological impacts. In respect of this, an additional socio-cultural EMBA is
defined as the potential spatial extent within which socio-cultural impacts may occur from changes
to the visual amenity of the marine environment. Receptors relevant to the socio-cultural EMBA
include Commonwealth and State marine protected areas, National and Commonwealth heritage
listed places, areas of tourism and recreation and commercial and traditional fisheries. The EMBA
and socio-cultural EMBA are shown on Figure 4-1 and detailed in Table 4-1. It is noted that the
socio-cultural EMBA is fully within the boundaries of the EMBA for ecological impacts (see Figure
4-1). As such, no additional values and sensitivities have been described in this EP specific to the
socio-cultural EMBA.

It should be noted that the hydrocarbon fates presented in Figure 4-1 do not represent the predicted
coverage of any one hydrocarbon spill or a depiction of a surface slick or in-water plume at any
particular instant in time. Rather, the contours are a composite of a large number of theoretical
trajectories for the three hydrocarbon fates, integrated over the full duration of simulations run under
various metocean conditions.
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Table 4-1: Hydrocarbon Spill Thresholds used to Define the Ecological EMBA, Socio-cultural EMBA
and Planning Area for Scientific Monitoring

accumulation

This represents the threshold
that could impact the survival
and reproductive capacity of
benthic epifaunal invertebrates
living in intertidal habitat.

Hydrocarbon EMBA Socio-cultural EMBA Planning Area for
Type Scientific Monitoring
Surface 10 g/m? 1 g/m?
This represents the minimum This represents the area where a visible sheen may be present
oil thickness (0.01 mm) at on the surface and, therefore, the concentration at which socio-
which ecological impacts (e.g. cultural impacts to the visual amenity of the marine environment
impacts to flora and fauna) are | may occur. However, is below concentrations at which ecological
expected to occur. impacts are expected to occur. This area is fully within the EMBA.
This low exposure value also establishes planning area for
scientific monitoring (NOPSEMA guidance note: A652993, April
2019).
Dissolved 50 ppb 10 ppb
This represents potential toxic effects, particularly sublethal This low exposure value
effects to highly sensitive species. establishes planning area for
As entrained and dissolved hydrocarbons are within the water scientific monitoring (based on
column and not visible, impacts to socio-cultural receptors are potential for exceedance of
associated with ecological impacts. Therefore, dissolved and water quality triggers) .
entrained at this threshold also represents the level at which (NOPSEMA guidance note:
sociocultural impacts may occur. A652993, April 2019). This
area is described further in
Entrained 100 ppb Appendix D: Figure 5-1.
This represents potential toxic effects, particularly sublethal In the event of a spill, DNP will
effects to sensitive species. be notified of AMPs which may
As entrained and dissolved hydrocarbons are within the water be contacted by hydrocarbons
column and not visible, impacts to socio-cultural receptors are at this threshold.
associated with ecological impacts. Therefore, dissolved and
entrained at this threshold also represents the level at which
sociocultural impacts may occur.
Shoreline 100 g/m? 10 g/m? N/A

This represents the volume
where hydrocarbons may be
visible on the shoreline but is
below concentrations at which
ecological impacts are
expected to occur. This area is
shown and considered in the
EMBA.
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Figure 4-1: The Ecological and Socio-Cultural EMBAs for Each of the Relevant Hydrocarbon Fates According to the Adopted Thresholds for the
Worst-case Scenario; a Loss of Well Containment
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4.2 Summary of Key Existing Environment Characteristics

A summary of the key existing environment characteristics, consistent with the process of identifying
and describing the existing environment in relation to the ‘nature and scale’ of the activity (refer
Section 2.4.2), is provided in Table 4-2. The key existing environment characteristics in Table 4-2
are described with regard to both the Operational Area (defined in Section 3.3) and the EMBA (as
defined above in Section 4.1).
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Table 4-2: Summary of the Key Environment Characteristics of the Operational Area and EMBA

Sensitive Receptor

EP

: Description
Section p
Meteorology 451 Operational Area and EMBA
e Tropical monsoon climate with distinct dry (winter) and wet (summer) season, with rainfall occurring during the late summer
months.
e Tropical cyclones are common during the wet (summer) season.
e Winds in the North-west Marine Region (NWMR) vary seasonally with summer south-westerly winds and winter south-easterly
winds.
Oceanography 452 Operational Area and EMBA
- e The NWMR experiences large-scale ocean circulation influenced by the Indonesian Through Flow (ITF) current, Leeuwin
5 Current, Holloway Current, Ningaloo Current, internal tides and cyclones.
g e Semi-diurnal tides with large tidal variations occur within the NWMR.
o
S Seawater 453 Operational Area
i characteristics :
— e Seawater temperatures are relatively warm and range seasonally from an average of 24.3°C to 28.5°C near the Pluto Platform
5 (4 km from the Operational Area).
@2 EMBA
<
o e  Currents within the NWMR contribute to the seawater temperature and salinity variability.
e There is a greater stratification of water column characteristics during summer.
Bathymetry 454 Operational Area

e The Operational Area is located in depths between about 71 and 174 m.
e The seabed is primarily smooth and regular substrate with an incline of 0.5°
EMBA

e Bathymetry of the wider NWMR is characterised by four distinct zones; the inner continental shelf, the middle continental shelf,
the outer shelf/continental slope and the abyssal plain.
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Sensitive Receptor EP .
. Description
Section
Marine 455 Operational Area
sediment . S ' . . . L .
e Sediments are primarily silty, fine to medium grain calcareous sands that increase in size as depth increases.
EMBA
e Sediments within the NWMR are comprised of bioclastic (i.e. derived from skeletal fossil fragments), calcareous (i.e. derived
from calcium carbonate) and organogenic (i.e. derived from living organisms) sediments.
Air quality 45.6 Operational Area and EMBA
e The ambient air quality of the Operational Area and wider offshore region is expected to be of high quality.
Plankton 4.6.1.1 | Operational Area
@ e Plankton abundance and diversity within the Operational Area is generally expected to reflect that of the NWMR.
= EMBA
=
g ¢ Notable location of seasonal plankton abundance within the EMBA is at Ningaloo Reef, peak primary productivity occurring in
= late summer/early autumn along the shelf edge.
o
O Benthic infauna | 4.6.1.2 | Operational Area and EMBA
2 and epifauna - . . . - . . . . .
< e Benthic epifauna associated with soft sediment within the Operational Area include sparsely distributed filter and deposit
12 feeding invertebrates. These numbers increase where the seabed includes hard substrate as recorded for the east and north
g east of the Operational Area.
o)
g e The Operational Area overlaps with the Ancient Coastline at the 125 m depth contour Key Ecological Feature (KEF). This KEF
is a unigue seafloor feature with ecological properties of regional significance.
e The benthic infauna and epifauna found within the Operational Area are representative of the wider NWMR (and EMBA).
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Sensitive Receptor EP .
. Description
Section
Benthic primary | 4.6.1.3 | Operational Area
producers . . . . . .
e  Given the water depth of the Operational Area and seabed habitat depth is beyond the phototrophic zone, ecologically
sensitive primary producers (seagrasses, macroalgae, reef-building corals) do not occur.
EMBA
e  Coral reef habitats within the EMBA include the submerged shoal feature Rankin Bank, shallow fringing reefs surrounding the
Montebello Islands and Barrow Island protected areas, Muiron Islands and the Ningaloo Coast.
e Seagrass beds and macroalgae habitats occur in the shallow waters surrounding the Montebello Islands and Barrow Island,
Pilbara Island Groups, Muiron Islands and along the Ningaloo Coast.
e The closest mangrove habitats to the Operational Area (within the EMBA) are located along the coastline of the Montebello
Islands and Barrow Island and the two locations of the Ningaloo Coast.
Pelagic and 4.6.1.4 | Operational Area
demersal fish . . ) . . . ) .
e e Benthic habitats of the Operational Area are not expected to support a high diversity of demersal fish species. Surveys have
found some demersal fish are present at the hard substrate outcrops and associated with existing petroleum infrastructure.
EMBA
e Rankin Bank is the nearest location to the Operational Area identified as supporting high demersal fish richness and
abundance. Additionally, the EMBA overlaps with the Continental slope demersal fish communities KEF which features high
levels of demersal fish endemism.
< Biologically 4.6.2.2 Operational Area
= Important . . . .
(@) Areas e Biologically Important Areas (BIAs) that overlap the Operational Area include those for the pygmy blue whale, whale shark,
g wedge-tailed shearwater and flatback turtle.
2 EMBA
g8 e There are BIAs for a number of species within the EMBA, including marine turtles, dugong, whales (the pygmy blue whale and
w c . . .
= 8 humpback whale), the whale shark and seabirds and migratory shorebirds.
S "E Habitat Critical 4.6.2.3 | Operational Area
= D| to the Survival . " . . . _ .
Z | ofa Species e There are no habitats critical to the survival of marine turtle species within the Operational Area.
© EMBA
g e Within the EMBA there are a number of habitats critical to the survival of marine turtles.
g Critical Habitat 46.25 Operational Area and EMBA

— EPBC Act
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Sensitive Receptor EP .
. Description
Section
Listed There are no Critical Habitats listed under the EPBC Act within the Operational Area or EMBA.
Key Ecological 4.6.2.6 | Operational Area
Features . . ) . .
e There is one KEF mapped as overlapping the Operational Area; the Ancient coastline at the 125 m depth contour.
EMBA
e The EMBA overlaps with five additional KEFs; the Continental slope demersal fish communities, Exmouth plateau, Canyons
linking the Cuvier abyssal plain with the Cape Range Peninsula, Glomar Shoal and Commonwealth waters adjacent to
Ningaloo Reef.
Threatened 4.6.2.7 | Operational Area and EMBA
Ecological . - - .
Communities There are no Threatened Ecological Communities (TECs) within the Operational Area or EMBA.
Ramsar 4.6.2.8 | Operational Area and EMBA
Wetlands - .
There are no Ramsar Wetlands within the Operational Area or EMBA.
Marine 4.6.2.9 | Operational Area and EMBA
mammals . . . . o .
There are a number of EPBC Act Listed Threatened, Migratory and/or Marine mammal species that may occur within the Operational
Area and/or EMBA, including the humpback whale and pygmy blue whale.
Marine turtles 4.6.2.9 | Operational Area and EMBA
Five EPBC Act listed Threatened and migratory marine turtle species may occur within the Operational Area and/or EMBA,; the
hawksbill turtle, loggerhead turtle, green turtle, leatherback turtle and 