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1 INTRODUCTION

1.1 Overview

Woodside Burrup Pty Ltd (Woodside), as Titleholder under the Offshore Petroleum and Greenhouse
Gas Storage (Environment) Regulations 2009 (Cth) (referred to as the Environment Regulations),
proposes to undertake the following activities within Permit Area WA-34-L:

e drilling and development of two Pyxis Hub production wells
e drilling and development of two Xena infill production wells

¢ installation and pre-commissioning of flowlines, production manifolds, umbilical termination
assemblies (UTAs), subsea distribution units (SDUs), hydraulic flying leads (HFLs),
electrical flying leads (EFLs) and monoethylene glycol (MEG) jumpers

e tie-in to existing subsea infrastructure
e pre-commissioning of the new subsea infrastructure
e contingent workover activities for Pyxis, Xena and Pluto wells.

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. Hydrocarbons from the Pyxis
Hub and Xena wells will be produced through the existing Pluto platform.

This EP has been prepared as part of the requirements under the Environment Regulations, as
administered by the National Offshore Petroleum Safety and Environmental Management Authority
(NOPSEMA).

1.2 Defining the Petroleum Activity

The Petroleum Activities Program to be undertaken in Permit Area WA-34-L comprises drilling and
installing related subsea infrastructure, which are petroleum activities as defined in Regulation 4 of
the Environment Regulations. As such an EP is required.

1.3 Purpose of the Environment Plan

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

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

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

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

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

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

1.4 Scope of the Environment Plan

The scope of this EP covers the activities that define the Petroleum Activities Program, as described
in Section 3. The spatial boundary of the Petroleum Activities Program has been described and
assessed using two ‘areas’, the Operational Area and the Permit Area. The combination of the
Operational Area and Permit Area defines the spatial boundary of the Petroleum Activities Program,
as described, risk-assessed and managed by this EP. For a dynamically positioned MODU/drillship,
the Operational Area encompasses a radius of 500 m from each well centre, while for a moored
MODU, the Operational Area encompasses a radius of 4000 m from each well centre. For the
installation activities, the Operational Area encompasses a radius of 1500 m around subsea
locations.

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

1.5 Environment Plan Summary

This WA-34-L Pyxis Drilling and Subsea Installation EP summary has been prepared based on the
material provided in this EP. This summarises the items listed in Table 1-1 as required by
Regulation 11(4).

Table 1-1: EP summary

EP Summary material requirement

Relevant section of EP containing EP
Summary material

The location of the activity

Section 3.3, pages 42-45

A description of the receiving environment

Section 4, pages 66-146

A description of the activity

Section 3, pages 40-66

Details of the environmental impacts and risks

Section 6, pages 159-322

The control measures for the activity

Section 6, pages 159-322

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

Section 7.5, pages 329-334

Response arrangements in the oil pollution emergency plan

Section 7.9, pages 339-351, and Appendix D

Consultation already undertaken and plans for ongoing consultation

Section 5, pages 146-159

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

Section 1.8, page 17
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1.6 Structure of the Environment Plan

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

as outlined in Table 1-2.

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

Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 10A(a): Regulation 13: The principle of ‘nature and | Section 1
Is appropriate for the nature | Environmental assessment tsrfale’ h tlti EPappllcabIe Section 3
and scale of the activit roughout the . ;
My Regulation 14: Section 4
Implementation  strategy  for  the Section 5
environment plan Section 6
Regulation 16: Section 7
Other information in the environment
plan
Regulation 10A(b): Regulation 13(1)-13(7): Set the context (activity and | Section 1
Demonstrates  that  the | 13(1) Description of the activity existing environment). Section 3
environmental impacts and 13(2)(3) Description of the environment Define ‘acceptable’ (the | gection 4
risks of the activity will be 13(4) Reaui ¢ requirements, the corporate Section 5
reduced to as low as (4) eqwreme/? S _ policy, relevant persons). ec !on
reasonably practicable _13(5)(6) Eva(uat/on of environmental Detail the impacts and risks. Section 6
impacts and risks Section 7
Regulation 10A(c): . Evaluate the nature and
13(7)  Environmental  performance |
Demonstrates  that  the | oytcomes and standards scale.
environmental impacts and Reaulation 16(a) to 16(c)- Detail the control
risks of the activity will be of egulation 16(a) to 16(c): measures — ALARP and
an acceptable level A statement of the titleholder’s corporate | acceptable.
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 appropriate | Environmental performance outcomes | ©utcomes.
environmental performance | and standards Environmental performance
outcomes, environmental standards.
performance standards and Measurement criteria.
measurement criteria
Regulation 10A(e): Regulation 14: Implementation strategy, | Section 7
Includes an appropriate | Implementation ~ strategy  for  the | including: Appendix D
implementation strategy and | environment plan e  Environmental
monitoring, recording and Management  System
reporting arrangements (EMS)

e performance monitoring

¢ Oil Pollution Emergency
Plan (OPEP) and
scientific monitoring

e ongoing consultation.
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Criteria for acceptance Content requirements/relevant Elements Section of
regulations EP
Regulation 10A(f): Regulation 13(1)-13(3): No activity, or part of the | Section 3
Does not involve the activity | 73(1) Description of the activity activity, undertaken in any | gection 4
or part of the activity, other | 13:2) pescription of the environment part of a declared World
than  arrangements  for . " . Heritage property.
: - 13(3) Without limiting [Regulation
environmental monitoring or ;
: 13(2)(b)], particular relevant values and
for responding to an it nelud ‘ th
emergency, being ?91731 ivi /'es may include any of the
undertaken in any part of a oflowing:
declared World Heritage (a) the world heritage values of a
property within the meaning declared World Heritage property
of the Environment within the meaning of the EPBC Act;
Protection and Biodiversity |  (b) the national heritage values of a
Conservation ~ Act 1999 |  National Heritage place within the
(EPBC Act) meaning of that Act;
(c) the ecological character of a
declared Ramsar wetland within the
meaning of that Act;
(d) the presence of a listed threatened
species or listed threatened ecological
community within the meaning of that
Act;
(e) the presence of a listed migratory
species within the meaning of that Act;
(f) any values and sensitivities that
exist in, or in relation to, part or all of:
(i) a Commonwealth marine area
within the meaning of that Act; or
(i) Commonwealth land within the
meaning of that Act.
Regulation 10A(g): Regulation 11A: Consultation undertaken in | Section 5
(i) the titleholder has carried | Consultation with relevant authorities, | the preparation of this EP.
out the consultations | persons and organisations, efc.
required by Division 2.2A Regulation 16(b):
(ii) the measures (if any) that | A report on all consultations between the
the titleholder has adopted, | titiehoider and any relevant person
or proposes to adopt,
because of the consultations
are appropriate
Regulation 10A(h): Regulation 13(4)a: All contents of the EP must | Section 1
complies with the Act and the | Describe the requirements, including | COMPly with the Offshore | gection 5
regulations legislative requirements, that apply to | Petroleum and Greenhouse | o .. = &
activity and are relevant to the | Gas Storage Act 2006 and A dix A
environmental management of the | the Environment | Appendix
activity Regulations. Appendix B

Regulation 15:

Details of the Titleholder and liaison
person

Regulation 16(a):

A statement of the titleholder’s corporate
environmental policy

Regulation 16(c):

Details of all reportable incidents in
relation to the proposed activity
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1.7 Description of the Titleholder

The nominated Titleholder for this activity is Woodside Burrup Pty Ltd, on behalf of its Pluto LNG
joint venture partners, Tokyo Gas Pluto Pty Ltd and Kansai Electric Power Australia Pty Ltd.

Woodside’s mission is to deliver superior shareholder returns through realising its vision of becoming
a global leader in upstream oil and gas. Wherever Woodside works, it is committed to living its values
of integrity, respect, working sustainably, discipline, excellence and working together.

Woodside’s operations are characterised by strong safety and environmental performance in remote
and challenging locations.

Through collaboration, Woodside leverages its capabilities to progress its growth strategy. Since
1984, the company has been operating the landmark Australian project, the North West Shelf, and
it remains 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 to ensure they are a partner of
choice. Further information about Woodside can be found at http://www.woodside.com.au.

1.8 Details of Titleholder, Liaison Person and Public Affairs Contact

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

1.8.1 Titleholder

Woodside Burrup Pty Ltd

11 Mount Street, Perth, Western Australia
Telephone: 08 9348 4000

Fax Number: 08 9214 2777

ABN: 63 005 482 986

1.8.2 Activity Contact

Warren Wyld

Project Manager, Australia

11 Mount Street, Perth, Western Australia
Phone: 08 9348 4000

Fax Number: 08 9214 2777
warren.wyld@woodside.com.au

1.8.3 Nominated Liaison Person

Daniel Clery

Corporate Affairs Manager

11 Mount Street, Perth, Western Australia
Phone: 08 9348 4000

Fax Number: 08 9214 2777
feedback@woodside.com.au
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1.8.4 Arrangements for Notifying of Change

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

1.9 Woodside Management System

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

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

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

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

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 considered, or how to use tools and systems.

Figure 1-1: The four major elements of the WMS Seed
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The WMS is organised within a business process hierarchy based upon key business activities to
ensure the system remains independent of organisation structure, is globally applicable and scalable
wherever required. These business activities are grouped into management, support and value
stream activities as shown in Figure 1-2. The value stream activities capture, generate and deliver
value-through the exploration and production lifecycle. The management activities influence all
areas of the business, while support activities may influence one or more value stream activities.

TECHMOLOGY
SERVICES

DRILLIMG AND EFMGINEE Rifoli
WELL SERVICES SERVICES

LOGISTICS SUBSEA AND
SERVCES PIPELINE SERVICES

COAMERCIAL
AMALYSES AND
AGREEMENTS

Figure 1-2: The WMS business process hierarchy

1.9.1 Health, Safety, Environment and Quality Policy

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

1.10 Description of Relevant Requirements

In accordance with Regulation 13(4) of the Environment Regulations, a description of requirements,
including legislative requirements, that apply to the activity and are relevant to managing risks and
impacts of the Petroleum Activities Program are detailed in Appendix B.

1.10.1 Applicable Environmental Legislation

The Commonwealth Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act)
controls exploration and production activities beyond three nautical miles to the outer extent of the
Australian Exclusive Economic Zone at 200 nautical miles, also known as Commonwealth waters.

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

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

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

1.10.1.1 Environmental Protection and Biodiversity Conservation Act 1999

The Petroleum Activities Program described is governed by the primary approvals for the Pluto LNG
Project.

The Pluto LNG Project (including both offshore and onshore infrastructure) was referred for
assessment under the Environmental Protection and Biodiversity Conservation Act 1999
(EPBC 2006/2968) and the level of assessment was set as Public Environment Report. The action
was approved 12 October 2007 with conditions.

It should be noted that a Consolidated Approval Notice for EPBC 2006/2968 dated 14 June 2015
was issued to consolidate the approval conditions, and the approval conditions were subject to
variation on the date of the notice. A key element to the variation relates to conditions requiring a
plan for managing impacts of the action. The previous conditions required the Minister’s approval of
such plans, with the variation now automatically deeming the plan to have been approved by the
Minister if the measures are included in an environment plan related to the action that was submitted
to NOPSEMA after 27 February 2014 and is in force under the Environment Regulations.

Conditions relating to the EPBC Act approval that are considered relevant to the scope of this EP
are provided in Table 1-3.

Table 1-3: Conditions from Pluto condensate field (EPBC 2006/2968 relevant to the Petroleum
Activities Program

Condition Condition Relevant Section of EP
Number
11 The person taking the action must submit, for the Minister’s approval, | i. This EP (design and
a plan (or plans) for managing the offshore impacts of the action. The installation) including
plan (or plans) must include measures for: Section 3.11.8 and a future
b) Construction and installation: decommissioning EP;
i. design and construction that allow for the decommissioning of all | il Not applicable - only
structures and components on the sea floor applicable to Pluto project

L . near shore trunkline
ii. impacts and management measures for reuse of any spoil dredging scope;
ground material ’

iii. details of the final selection of wells, anchor type and placements !”' Sectllons 3.8and 3.9
and flowline paths iv Sections 3.9.11, 3.10.1 and

iv. hydrotest fluid type, handling and risk assessment of disposal 6'6.'7;
impacts v. Section 6.7.8

v. interaction procedures for supply vessels and aircraft that are | Vi Section 7.8.5
consistent with Part8 of the Environment Protection and
Biodiversity Conservation Regulations 2000

vi. cetacean and whale shark sightings reporting.

" Conditions 1a), 2 and 3 (not shown) have been met through previous plans.
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Condition Condition Relevant Section of EP
Number
1 c) Operations: i. Not applicable — applies to
i. trading tanker vetting procedures IISII\ICt; L(l;\la(rS”SIrS t.attendlng the
ii. the monitoring and disposal of produced water (PW), including | _. uto . ant, .
the analysis of expected PW chemistry, baseline biological and | ii- Not applicable — applies to
physical information at the PW outfall site, toxic impacts of Pw | operation of P_'“"° A and
on marine flora and fauna based on ecotoxicological, onshore facilities;
bioaccumulation and biodegradation studies, industry best | iii. Not applicable — applies to
practice disposal of PW, monitoring and reporting of biological | operation of the Pluto A and
and physical indicators and contingency measures if adverse | onshore facilities;
impacts are indicated iv. Section 6.7.8
iii. mpnitoring and managemgnt of.the 'collectior], handling and |  section 7.8.5
disposal of naturally occurring radioactive materials
iv. interaction procedures for supply vessels and aircraft that are
consistent with Part 8 of the Environment Protection and
Biodiversity Conservation Regulations 2000
v. cetacean and whale shark sightings reporting.
Individual offshore activities may not commence until the plan (or
plans) for that specific activity has been approved. The approved plan
(or plans) must be implemented.
4 The person taking the action must submit for the Minister’'s approval | Woodside’s Emergency
an oil spill contingency plan to mitigate the environmental effects of | Preparedness and Response
any hydrocarbon spills. The oil spill contingency plan must include: arrangements (refer to
a) the types of dispersants, protective booms, clean up gear, and | Section 7.9, Emergency
related equipment to be used in the event of an oil spill and the | Reésponse preparation,
storage arrangements Appendix D Oil Spill
b) traini f staff in oil soill preparedness and response
) training of staff in oil spill response measures strategy selection and
c) identification of sensitive areas, and specific response measures | evaluation and associated
for these areas documents).
d) details of the insurance arrangements that have been made in
respect of the costs associated with repairing any environmental
damage arising from potential oil spills
e) the reporting of oil spill incidents.
Offshore construction may not commence until the plan is approved.
The approved plan must be implemented.
8 At least twelve months before the expiry of the period for which this | Decommissioning is outside the
approval has effect, the person taking the action Limited must submit | scope of this EP.
a decommissioning plan for approval by the Minister that considers the
removal of all structures and components above the sea floor,
including subsea wells, manifolds and flowlines and any other
associated infrastructure and the disposal and management of any
naturally occurring radioactive materials. Decommissioning may not
commence until the plan is approved. The approved plan must be
implemented.
11 If the person taking the action proposes to undertake any subsea tie-in | The submission and

not included in approved plans pursuant to condition 1, the person
taking the action must revise such plans or submit a new plan or plans
to address the activities associated with, and potential environmental
impacts of, the subsea tie-in. Activities associated with subsea tie-ins
may not be commenced until each such plan or revised plan has been
approved by the Minister. Each plan or revised plan that has been
approved by the Minister must be implemented.

subsequent implementation of
this EP is considered to meet
this condition (i.e. this EP is
submitted as the ‘revised plan’
to address aspects of
condition 1 applicable to the
Xena and Pyxis subsea tie-in).
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Condition
Number

Condition

Relevant Section of EP

13

If the Minister believes that it is necessary or desirable for the better
protection of the environment to do so, the Minister may request the
person taking the action to make specified revisions to a plan approved
pursuant to conditions 1,3,4,5,6 and 8 and to submit the revised plan
for the Minister’s approval. The person taking the action must comply
with any such request. If the Minister approves a revised plan pursuant
to this condition, the person taking the action must implement that plan
instead of the plan as originally approved.

The Minister retains this ability

15

A plan required by conditions 1, 4, 8, 11 or 12 is automatically deemed
to have been submitted to, and approved by, the Minister if the
measures (as specified in the relevant condition) are included in an
environment plan (or environment plans) relating to the taking of the
action that:

a) was submitted to NOPSEMA after 27 February 2014, and
b) either:
a. is in force under the OPGGS Environment Regulations, or

b. has ended in accordance with Regulation 25A of the OPGGS
Environment Regulations.

The implementation of this EP
is considered to meet this
condition.

15A

Where a plan required by conditions 1, 4, 11 or 12 has been approved
by the Minister and the measures (as specified in the relevant
condition) are included in an environment plan (or environment plans)
that:

a) was submitted to NOPSEMA after 27 February 2014, and
b) either:
a. is in force under the OPGGS Environment Regulations, or

b. has ended in accordance with Regulation 25A of the OPGGS
Environment Regulations,

the plan approved by the Minister no longer needs to be implemented.

The implementation of this EP
is considered to meet this
condition, and supersedes
previously approved plans.

15B

Where an environment plan, which includes measures specified in the
conditions referred to in conditions 15 and 15A above, is in force under
the OPGGS Environment Regulations that relates to the taking of the

The implementation of this EP
is considered to meet this
condition.

action, the person taking the action must comply with those measures
as specified in that environment plan.

1.10.2 Australian Marine Parks

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

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

2000.

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

o 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.

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

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

2.1 Overview

This section outlines the process that Woodside follows to prepare the EP once an activity has been
defined as a petroleum activity (refer Section 1.2). The process (Section 2.3) describes the
environmental risk management methodology that is used to identify, analyse and evaluate risks to
meet ALARP and acceptability requirements and to develop EPOs and EPSs. This section also
describes Woodside’s risk management methodologies applicable to implementation strategies
applied during the activity.

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

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

¢ Planned activities (routine and non-routine) have the potential for inherent environmental
impacts.

e An environmental risk is an unplanned event with the potential for impact (termed risk
‘consequence’).

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

2.2 Environmental Risk Management Methodology

2.2.1 Woodside Risk Management Processes

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

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

1. Health Safety and Environment Management Procedure
2. Impact Assessment Procedure
3. Process Safety Management Procedure.

The risk management methodology provides a framework to demonstrate that the risks and impacts
are continually identified, reduced to ALARP and assessed to be at an acceptable level, as required
by the Environment Regulations. The key steps of Woodside’s Risk Management Process are shown
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in Figure 2-1. A description of each step and how it is applied to the scopes of this activity is provided
in Sections 2.1 to 2.10.

\

R Establish the context B

Risk assessment

e Risk identification e
4—P Risk analysis -
Risk treatment - —

A

Risk Management Information System
Assessments | Risk registers | Reporting

Figure 2-1: Woodside’s risk management process

2.2.2 Health, Safety and Environment Management Procedure

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

2.2.3 Impact Assessment Procedure

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

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

2.4.1 Define the Activity

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

The activity is then described in relation to:
o the location
o 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 1 and referred to as the Petroleum Activities Program.

2.4.2 Defining the Existing Environment

The existing environment that may be impacted by the Petroleum Activities Program (as described
in Section 4) is defined by considering the nature and scale of the activities (i.e. size, type, timing,
duration, complexity and intensity of the activities). The existing environment may potentially be
impacted directly or indirectly by planned and unplanned? events.

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

o the environmental values potentially impacted by the Petroleum Activities Program, which
include key physical and biological attributes of the existing environment (as defined by
Woodside in Table 2-1 and Section 2.4.2)

e EPBC Act Matters of National Environmental Significance (MNES) including listed
threatened species and ecological communities, and listed migratory species. Defining the
spatial extent of the existing environment is guided by the nature and scale of the
Petroleum Activities Program within the Permit Area (planned activities) and the
Environment that May Be Affected (EMBA) of unplanned events. Potential impacts to
MNES as defined within the EPBC Act are addressed through Woodside’s impact and risk
assessment process (Section 2.7).

¢ Relevant values and sensitivities, which may include world or national heritage listed areas,
Ramsar wetlands, listed threatened species or ecological communities, listed migratory
species, and sensitive values that exist in or in relation to commonwealth marine area or
land.

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

3 The worst-case unplanned event is considered to be an unplanned hydrocarbon release, further defined for each activity through the
risk assessment process. Interpretation of stochastic oil spill modelling determines the EMBA for the release, which defines the spatial
scale of the environment that may be potentially impacted by the Petroleum Activities Program, which provides context to the ‘nature and
scale’ of the existing environment.
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e |n categorising the environmental values potentially impacted by the Petroleum Activities
Program (as presented in Table 2-1), there is standardisation of information relevant to
understanding the receiving environment. Potential impacts to these environmental values
are evaluated in the risk analysis (refer Section 2.6), and risk-rated for all planned and
unplanned activities. This provides a robust approach to the overall environmental risk
evaluation and its documentation in the EP.

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

Environmental Value Potentially Impacted
Regulations 13(2)(3)
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The existing environment is described in Section 4

2.4.3 Relevant Requirements

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

Relevant requirements are presented in Appendix B.

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

2.5 Impact and Risk Identification

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

The environmental impact and risk assessment presented in this EP has been informed by recent
and historic hazard identification studies (e.g. HAZID/ENVID) for similar activities (e.g. drilling,
subsea installation) and identified project specific risks, Process Safety Risk Assessment processes,
reviews and associated desktop studies associated with the Petroleum Activities Program. Impacts
and Risks are 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 impact and
risk workshops and associated studies are referred to as ‘ENVID’ thereafter in this EP.

The WA-34-L specific ENVID workshop was conducted on 12 February 2019. Participants included
Project Environmental Advisors, Environmental Engineers, Project Manager, Subsea Installation

Engineer, Subsea Engineer Drilling Engineers, Corporate Affairs and Security and Emergency
Management.

The workshop was specific to the Pyxis/Xena, Petroleum Activities Program and included both
members of the project team and environmental advisers along with other relevant disciplines.
The participants’ breadth of knowledge, training and experience was sufficient to reasonably
assure that the hazards that may arise in connection with the petroleum activity in this EP were
identified.
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Impacts and risks were identified during the ENVID for both planned (routine and non-routine)
activities and unplanned (accidents/incidents/emergency conditions) events. During this process,
risks that are identified as not applicable (not credible) are removed from the assessment. This is
done by defining the activity and identifying that an aspect is not applicable.

Where required to confirm the extent of impact or consequence, environmental studies are also
used. Where existing studies are relevant to the proposed activity these have been used to assess
impacts (e.g. Drill cutting modelling). Where impacts and risks are project specific, additional project
specific studies have been undertaken (e.g. Project specific well blowout scenario and dispersion
modelling.

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

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

Impacts and Risks Evaluation Summary
Source of Risk Environmental Value Potentially Impacted Evaluation
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2.6 Impact and Risk Analysis

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

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

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

3. Assess the risk rating.

2.6.1 Decision Support Framework

To support the risk assessment process and Woodside’s determination of acceptability
(Section 2.7.2), Woodside’'s HSE risk management procedures include using a decision support
framework based on principles set out in the Guidance on Risk Related Decision Making (QOil and
Gas UK, 2014). This concept has been applied during the ENVID, or equivalent preceding processes
during historical design decisions, to determine the level of supporting evidence that may be required
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to draw sound conclusions about risk level and whether the risk is ALARP and acceptable
(Table 2-4). This is to confirm:

e activities do not pose an unacceptable environmental risk

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

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

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

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

2.6.1.1 Decision Type A

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

2.6.1.2 Decision Type B

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

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

e company values.

2.6.1.3 Decision Type C

Risks classified as a Decision Type C typically have significant risks related to environmental
performance. Such risks typically involve greater complexity and uncertainty; therefore, requiring
adoption of a precautionary approach. The risks may result in significant environmental impact,
significant project risk/exposure, or may elicit negative stakeholder concerns. For these risks, 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

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

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

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

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

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

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

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

2.6.1.5 Decision Calibration

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

Legislation, Codes and Standards/Verification of Predictions — verification of
compliance with applicable legislation, codes and standards and/or good industry practice.
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o Peer Review — independent peer review of professional judgements, supported by
risk-based analysis, where appropriate.

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

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

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

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

2.6.2 Control Measures (Hierarchy of Controls)

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

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

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

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

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

- Mitigation: Design measures that protect the environment should a hazardous event
occur.

- Response Equipment: Design measures or safeguards that enable
clean-up/response following the realisation of a hazardous event.

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

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

2.6.3 Impact and Risk Classification

Environmental impacts and risks are assessed to determine the potential impact
significance/consequence. The impact significance/consequence considers the magnitude of the
impact or risk and the sensitivity of the potentially impacted receptor (represented by Figure 2-5).
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(i) Characterise potential impacts
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(i) Define the predicted magnitude of the
impact
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(vi) Assess and assign residual significance
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Figure 2-5: Environmental impact and risk analysis

Impacts are classified in accordance with the consequence (Section 2.3) outlined in the Woodside
Risk Management Procedure and Risk Matrix.

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

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

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

Environment Social & Cultural Consequence Level

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

Major, long term impact (10-50 years) on
highly valued ecosystems, species, habitat
or physical or biological attributes

Moderate, medium-term impact (2—
10 years) on ecosystems, species, habitat
or physical or biological attributes

Minor, short-term impact (1-2 years) on
species, habitat (but not affecting
ecosystems function), physical or biological
attributes

Slight, short-term impact (<1 year) on
species, habitat (but not affecting
ecosystems function), physical or biological
attributes

No lasting effect (<1 month); localised
impact not significant to environmental
receptors

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

Major, long-term impact (5—20 years) to a
community, social infrastructure or highly
valued areas/items of national cultural
significance

Moderate, medium term Impact (2-5 years)
to a community, social infrastructure or
highly valued areas/items of national cultural
significance

Minor, short-term impact (1-2 years) to a
community or highly valued areas/items of
cultural significance

Slight, short-term impact (<1 year) to a
community or areas/items of cultural
significance

No lasting effect (<1 month); localised
impact not significant to areas/items of
cultural significance
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2.6.3.1 Risk Rating Process

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

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

The risk rating process is performed using the following steps:

Select the Consequence Level

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

Select the Likelihood Level

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

Table 2-4: Woodside risk matrix likelihood levels

Likelihood Description

Frequenc 1in 100,000— 1in 10,000— 1in 1000— 1in 100— 1in 10— >1in 10 vears
CELLEA 1,000,000 years 100,000 years 10,000 years 1,000 years 100 years y

Highly Unlikely: Possible: Likely: Highly Likely:

Remote: Unlikely: Has occurred Has occurred Has occurred Has occurred

(SN Unheard of in Has occurred

many times in

once or twice

frequently at

frequently at

. . the industry in Woodside Woodside or the location or
the industry once or twice . . .
. . but not at or may is likely to is expected to
in the industry . .
Woodside possibly occur  occur occur

Likelihood
Level

Calculate the Risk Rating

The risk level is derived from the consequence and likelihood levels determined above in accordance
with the risk matrix shown in Figure 2-6. A likelihood and risk rating is only applied to environmental
risks using the Woodside risk matrix.

This risk level is used as an input into the risk evaluation process and ultimately for prioritising further
risk reduction measures. Once each risk is treated to ALARP, the risk rating articulates the ALARP
baseline risk as an output of the ENVID studies.
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Figure 2-6: Woodside risk matrix: risk level

In support of ongoing risk management (a key component of Woodside’s Process Safety
Management Framework — refer to Implementation Strategy (Section 7)), Woodside uses the
concept of ‘current risk’ and applies a current risk rating to indicate the current or ‘live’ level of risk,
considering the controls that are currently in place and regularly effective. Current risk rating is
effective in articulating potential divergence from baseline risk, such as if certain controls fail or could
potentially be compromised. Current risk ratings aid in the communication and visibility of the risk
events, and ensures risk is continually managed to ALARP by identifying risk reduction measures
and assessing acceptability.

2.7 Impact and Risk Evaluation

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

o the Decision Type
¢ the Principles of Ecologically Sustainable Development as defined under the EPBC Act

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

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

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

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

2.7.1 Demonstration of ALARP

Descriptions have been provided in Table 2-5 to articulate how Woodside demonstrates different
risks, impacts and Decision Types identified within the EP are ALARP.
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Table 2-5: Summary of Woodside’s criteria for ALARP demonstration

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

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

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

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

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

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

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

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

2.7.2 Demonstration of Acceptability

Descriptions have been provided in Table 2-6 to articulate how Woodside demonstrates that
different risks, impacts and Decision Types identified within the EP are Acceptable. (Please also
refer to Figure 2-7 for a visual representation against Woodside’s risk matrix).

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

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

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 employing opportunistic measures) is not reasonably practicable without sacrifices
grossly disproportionate to the benefit gained.

High, Very High or Severe Moderate and above (A, B or C) Band 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 current risks, Woodside evaluates:
e the Principles of Ecological Sustainable Development as defined under the EPBC Act

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

¢ the external context — 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.

Additionally, Very High and Severe risks require ‘Escalated Investigation’ and mitigation to reduce the risk to a lower
and more acceptable level. If after further investigation the risk remains in the Very High or Severe category, the risk
requires appropriate business engagement in accordance with Woodside’s Risk Management Procedure to accept the
risk. This includes due consideration of regulatory requirements.
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Figure 2-7: Environmental risk evaluation

2.8 Environmental Performance Objectives/Outcomes, Standards and
Measurement Criteria

EPOs/EPSs and measurement criteria have been defined to address the potential environmental
impacts and risks and are presented in Section 6.

2.9 Implementation, Monitoring, Review and Reporting

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

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

e environmental performance outcomes and standards set out in the EP are met, through
monitoring, recording, audit, management of non-conformance and review

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, including ‘reportable incidents’, are met
e appropriate stakeholder consultation is undertaken throughout the activity.

The implementation strategy is presented in Section 7.

2.10 Stakeholder Consultation

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

The stakeholder consultation, along with the process for ongoing engagement and consultation
throughout the activity, is presented in Section 5.
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3 DESCRIPTION OF THE ACTIVITY

3.1 Overview

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

3.2 Project Overview

Woodside proposes to develop and produce hydrocarbons from the Pyxis field, and further develop
the Pluto and the Xena fields in Permit Area WA-34-L.

The Petroleum Activities Program will involve drilling and developing one Pyxis production well
(PYAO1), one Pluto infill production well (PL-PYAO02) and two Xena infill production wells (XNA02
and XNAOQ3), and performing subsea installation and pre-commissioning to enable hydrocarbons
from these wells to be produced through the existing nearby Pluto field flowlines. If required,
Woodside may also need to intervene, workover or re-drill the existing Pluto and Xena production
wells (PLAO1 to PLAO7 and XNAO1) and proposed production wells within Permit Area WA-34-L to
monitor and maintain their integrity, and/or mechanically alter them as required.

An overview of the Petroleum Activities Program is provided in Table 3-1, with a generalised
schematic of the Pyxis Hub development provided in Figure 3-1.
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Table 3-1: Petroleum Activities Program overview

Item

Description

Permit Area

WA-34-L

Location

North West Shelf

Water depth

About 170 m to 990 m

Number of
wells

Pyxis Hub wells: one production well (PYAQ1); one infill production well (PL-PYA02)
Xena wells: two infill production wells (XNA02 and XNAOQ3)

existing or approved wells: eight existing wells (PLAO1, PLAO2, PLAO3, PLAO4, PLAO5,
PLA06, PLAO7 and XNAO1)

Subsea
infrastructure

Pyxis Hub development

two production manifolds (PYA and XNA)

two subsea xmas trees

an approximately 14 km long, 12” flexible flowline
an approximately 10 km long, 10” flexible flowline

tie-in of flexible flowlines/jumpers between trees, production manifold and the Pluto flowline A
tie-in point

approximately 24 km of control umbilical sections and associated subsea distribution units
(SDUs) termination assemblies

interconnecting MEG supply jumpers
interconnecting HFLs and EFLs to provide hydraulic and electrical controls to the xmas trees.

Xena Phase 2 and Phase 3 development

two subsea xmas trees

tie-in of flexible flowlines/jumpers between trees, production manifold and the Pluto flowline
tie-in point

incremental control umbilical sections and associated SDUs complete with UTAs to support
infill xmas trees

interconnecting HFLs and EFLs, to provide hydraulic and electrical controls to the xmas trees.

MODU

Options include a semi-submersible moored MODU, dynamically positioned (DP) drillship or DP MODU,
depending on availability and suitability for the well locations.

Vessels

installation vessels for installing the subsea infrastructure

light well intervention vessel as an option for well intervention, subsea installation or contingent
activities

support vessels including barge(s), heavy lift vessel(s), multi-service construction vessel(s),
anchor handling vessel(s) and general supply/support vessels.

Key activities

development drilling, completions and unloading

installation and pre-commissioning of flowlines, production manifolds, UTAs, SDUs, HFLs,
EFLs and MEG jumpers

tie-in to existing subsea infrastructure
pre-commissioning of the new subsea infrastructure
contingent intervention, workover, or re-drill for existing wells and new wells.
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Figure 3-1: Generalised schematic of Pyxis Hub development (noting XNAO3 not illustrated)

3.3 Location

The Petroleum Activities Program is located in Permit Area WA-34-L in Commonwealth waters about
175 km north-west of Dampier. The closest landfall to the Petroleum Activities Program is the
Montebello Islands, about 50 km south-east at their closest point (Figure 3-2). Approximate location
details for the Petroleum Activities Program are provided in Table 3-2 with connections via subsea
infrastructure (e.g. flowlines, umbilicals etc.). Proposed infrastructure locations are subject to
refinement during detailed engineering but will be within defined Operational Area (Section 3.3.1).
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Table 3-2: Approximate location for the Petroleum Activities Program

Activity Water Depth Latitude Longitude
(Approx. m LAT)
New wells
PYAO1 well 985 m 19°49'40.371”S 115°10'34.956"E
PL-PYAOQ2 well 862 m 19°52'34.908”S 115°09'00.666"E
XNAO2 well* 178 m 19°57'38.1659"S 115°13'10.1676"E
XNAO3 well* 189 m 19°56'48.80"S 115°13'32.39"E
Subsea infrastructure
PYA manifold** 844 m 19°52'46.2896"S 115°09°00.0179"E
XNA manifold** 182 m 19°57'52.6141"S 115°12'54.6816"E
Existing or approved wells
PLAO1 well 830 m 19°54'49.220”S 115°07'54.497"E
PLAO2 well 830 m 19°54'48.226"S 115°07'54.151"E
PLAO3 well 830 m 19°54'48.200"S 115°07'54.765"E
PLAO4 well 830 m 19°54'48.566"S 115°07'55.798"E
PLAOQS well 830 m 19°54'48.694"S 115°7'56.3530"E
PLAOG well 830 m 19°54'48.686"S 115°07'55.577"E
PLAQ7 well 830 m 19°564°47.584”S 115°07°55.000"E
XNAO1 well 180 m 19°58'13.579”S 115°12'46.195"E

*The exact location of XNA02 and XNAO3 infill wells are to be determined, although assumed to be within 2 km of the coordinates provided.

** The locations of the PYA and XNA Manifolds are approximate and subject to construction related optimisations.
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Figure 3-2: Location of Petroleum Activities Program

3.3.1 Permit Area and Operational Area

7

The spatial boundary of the Petroleum Activities Program has been described and assessed using
two ‘areas’, the Operational Area and the Permit Area. The combination of the Operational Area and

Permit

Area defines the spatial boundary of the Petroleum Activities Program, as described,

risk-assessed and managed by this EP, including vessel-related petroleum activities 4

For the purposes of this EP, the following operational areas apply, which are referred to as a single
Operational Area:

For a dynamically positioned MODU/drillship, the Operational Area encompasses a radius
of 500 m from each well centre, in which drilling-related petroleum activities will take place
and will be managed under this EP.

For a moored MODU, the Operational Area encompasses a radius of 4000 m from each
well centre, in which drilling related petroleum activities will take place and will be managed
under this EP. This increased Operational Area allows for temporary installation of
moorings. An additional radius of 2000 m has been included around the proposed Xena
well locations to allow for potential refinement of locations following detailed engineering
design and optimisation of tophole locations.

For the installation activities, the Operational Area encompasses a radius of 1500 m
around subsea locations, in which subsea installation and pre-commissioning petroleum

4 Vessels supporting the Petroleum Activities Program operating outside of the Operational Area (e.g. transiting to and from port) are
subject to all applicable maritime regulations and other requirements, which are not managed under this EP
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activities will take place and will be managed under this EP. The proposed route is subject
to refinement following detailed engineering design but will be managed within the defined
Operational Area.

The Operational Area for drilling activities includes a 500 m petroleum safety zone around the MODU
to manage vessel movements. The 500 m petroleum safety zone is under the control of the MODU
Person in Charge. The 1500 m (radius) Operational Area around subsea installation allows for the
movement and positioning of large vessels.

The Permit Area for the purposes of this EP comprises the WA-34-L Permit Area plus a buffer of 4
km to incorporate the portion of the Operational Area that extends beyond the south east boundary
of the Permit Area (Figure 3-2). The existing environment of the entire Permit Area plus the defined
buffer is considered to provide context for the risk assessment. This approach facilitates assessing
environmental risks and impacts for the entire scope, including development drilling, subsea
installation and contingent activities on existing wells.

Although the maximum extent of the XNAO2/XNAO3 Operational Area (Figure 3-2) overlaps the
north western corner of the Montebello Marine Park no petroleum activities will be undertaken within
Australian Marine Parks.

3.4 Timing

The Petroleum Activities Program is planned to commence in Q1 2020 with the drilling of the Pyxis
well (PYAO1) and Pluto well (PL-PYAO2) and related subsea installation. Drilling operations for the
four production wells are expected to take about 70 days per well to complete, including mobilisation,
demobilisation and contingency. Installation of subsea infrastructure and pre-commissioning is
anticipated to commence when the relevant Pyxis Hub wells have been drilled, and is expected to
have a cumulative duration of about 240 days (including mobilisation, demobilisation and
contingency), and may be performed over multiple campaigns.

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

The EP has risk-assessed drilling activities, subsea infrastructure installation, pre-commissioning
activities and intervention, workover, or re-drilling activities throughout the year (all seasons) to
provide operational flexibility for requirements and schedule changes and vessel/MODU availability.

3.5 Project Vessels

Several vessel types will be required to complete the activities associated with the Petroleum
Activities Program. These are discussed in further detail in the following section and will include:

e MODU - In this EP, the term MODU refers to any mobile offshore drilling unit; options
include a semi-submersible moored MODU, DP drillship or DP MODU, depending on
availability and suitability for the well location (e.g. water depth). All MODU options are
risk-assessed and managed under this EP.

¢ installation vessels for installing and pre-commissioning the flowlines, umbilical, MEG lines
and other subsea infrastructure and hardware

e subsea support vessel for light well intervention (LWI) operations associated with
contingent well intervention, subsea installation and other activities

e support vessels including:

- Anchor Handling Vessels (AHVs) required to set anchors and support the MODU and
the installation vessels during operations
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- Heavy Lift Vessels (HLVs) for providing floating storage facilities to the installation
vessels

- Activity Support Vessels for transporting hardware from port/staging area to the
Operational Area and installation vessels, and for general re-supply and support for
the MODU, HLV and installation vessels.

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

A description and assessment of support vessel environmental impacts and risks, credible spill
scenarios and environmental sensitivities for the activities within the scope of this EP are included
in Section 4. Some support vessels may be required ad hoc to support periods of high activity and
will be subject to the above processes.

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

3.5.1 MODU

The Petroleum Activities Program will be drilled by a MODU. This may be a moored or DP
semi-submersible MODU. Typical specifications for these MODU types are provided in Table 3-3
and Table 3-4 respectively. These are collectively referred to as MODU for the remainder of the
document, unless specific risks for different MODU types have been identified. Due to variabilities
such as contractual and operational matters, the MODU used may be subject to change.

Table 3-3: Typical DP MODU specifications ranges for Ensco DPS-1

Component

Specification Range

Rig Type/Design/Class

Ultra deepwater semi-submersible MODU

Accommodation

200 persons (maximum persons on board)

Station Keeping

Dynamically positioned

Bulk Mud and Cement Storage Capacity 1000 m®
Liquid Mud Storage Capacity 2663 m?®
Fuel Oil Storage Capacity 3640 m?
Drill Water Storage Capacity 3482 m?
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Table 3-4: Typical moored MODU specifications ranges for Ocean Apex

Component Specification Range
Rig Type/Design/Class Semi-submersible MODU
Accommodation 120 to 200 persons (maximum persons on board)
Station Keeping Minimum eight-point mooring system
Bulk Mud and Cement Storage Capacity 283 to 770 m®
Liquid Mud Storage Capacity 576 to 2500 m?®
Fuel Oil Storage Capacity 966 to 1400 m?
Drill Water Storage Capacity 3500 m?

3.5.2 Installation Vessels

The Petroleum Activities Program subsea and flowline installation scopes of work may require
various installation vessels, with sufficient capacity to accommodate hardware and equipment such
as flowlines, flexible jumpers, umbilicals and the pre-commissioning/dewatering spreads.

A typical installation vessel for subsea and flowline installation would be a DP vessel (usually DP2
Class) equipped with a primary differential global surface positioning system (DGPS) and an
independent secondary DGPS backup. The specification of a typical subsea installation vessel is
provided in Table 3-5.

Installation vessels are typically equipped with various material handling equipment, which includes
cranes, winches, remotely operated vehicles (ROVs) and ROV launch and recovery systems, vertical
lay system (VLS) with either vertical reel drive or horizontal reel drive (carousel) and
pre-commissioning spread.

Lifting operations may involve loading and unloading equipment from support and supply vessels
onto the installation vessel and subsequently onto the seabed. Cranes are typically equipped with
active heave compensation and auto tension, modes and have lifting capacities in excess of lifting
loads expected to be encountered during operations.

Table 3-5: Typical DP2 Class subsea installation vessel for Deep Orient

Component Specification Range
Vessel Type DP2 Class as a minimum
Crane Capacity 250 T active heave compensation crane as minimum
ROVs Two Work Class ROVs
Deck Space Approximately 1900 m?
Deck Strength Approximately 15 T/m?
Accommodation Approximately 120 people
Fuel Oil Approximately 2200 m?
Potable Water Approximately 800 m?

3.5.3 Subsea Support Vessel for LWI Activities

During the Petroleum Activities Program, a subsea support vessel for LWI operations may be used
as an option for contingent well intervention, subsea installation and other activities. An example of
this vessel type is the Sapura Constructor, which is a 117 m long subsea support vessel equipped
with a saturation dive system, two Work Class ROVs, well intervention equipment, a helideck, moon
pool and accommodation for 120 persons. The final vessel selection, if required, will be subject to
commercial and/or operational considerations.
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3.5.4 Support and Other Vessels

During the Petroleum Activities Program, the MODU and installation vessel will be supported by
other vessels, such as general support vessel(s), cargo vessel(s), anchor handling vessel(s), barges,
multiservice construction and heavy lift vessel(s). During the installation campaign, there may
potentially be two HLVs and two platform supply vessels for field support and floating storage
facilities.

Support vessels are used to transport equipment and materials between the MODU/installation
vessel and port (e.g. Dampier, Onslow, Exmouth). If required, one of the vessels may be at the
MODU to perform standby duties, and others will make regular trips between the Operational Area
to port for routine, non-routine and emergency operations.

Support vessels do not anchor within the Operational Area during the activities due to water depth;
therefore, vessels will use DP.

The support vessels are also available to assist in implementing the Oil Pollution First Strike Plan,
should an environmental incident occur (e.g. spills).
3.5.5 Vessel Mobilisation

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

3.6 Other Support

3.6.1 Remotely Operated Vehicles

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

e anchor holding testing

e pre-drill seabed and hazard survey

¢ blowout preventer (BOP) land-out and recovery

o BOP well control contingency

e visual observations at seabed during riserless drilling operation

e pre and post installation survey

e horizontal subsea xmas tree control systems hook-up and contingency control
¢ installation, testing and pre-commissioning of subsea infrastructure.

An ROV can be fitted with various tools and camera systems that can be used to capture permanent
records (both still images and video) of the operations and immediate surrounding environment.
Specifically, during installation, the ROV will be fitted with hydraulically driven tools to facilitate
flowline tie-in.

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

During the Petroleum Activities Program, crew changes will be performed using helicopters as
required. Helicopter operations within the Operational Area are limited to helicopter take-off and
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landing on the helideck. Helicopters may be refuelled on the helideck. This activity will take place
within the Operational Area and has been included in the risk assessment for this EP.

3.7 Project Vessel-based Activities

3.7.1 Holding Station: Mooring Installation and Anchor Hold Testing/Soil Analysis

Mooring uses a system of chains/wires and anchors, which may be pre-laid before the MODU arrives
at the location, to maintain position when drilling. A mooring analysis will be performed to determine
the appropriate mooring system for the Petroleum Activities Program. The mooring analysis will
identify whether the mooring system will be pre-laid or set by the MODU, define proof tension values,
and evaluate whether synthetic fibre mooring ropes are required. A pre-laid system can generally
withstand higher sea states compared to a system that only uses the MODU’s mooring
chain/equipment and can also save the time in establishing anchors.

Installation and proof tensioning of anchors involves some disturbance to the seabed. Anchor
handling vessels are used to deploy and recover the mooring system.

As part of mooring preparations, anchor hold testing may be conducted at the well locations. Anchor
hold testing would be performed if Woodside determines that further assurance is required to ensure
a robust mooring design.

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

Soil analysis may also be necessary to provide data on composition and rock/substrate strength as
input into the mooring design and verify seabed conditions for anchor holding. Soil analysis could
include taking a physical sample of the seabed using ROV or other tools or using measuring devices
such as a cone penetrometer. These tests would be performed up to several months before the
MODU arrives on location and may occur from a support vessel or AHV.

Suction piling may be required as a contingent activity, and will be reviewed with the MODU
contractor.

3.7.2 Holding Station: Dynamic Positioning (DP MODU only)

DP uses satellite navigation and radio transponders in conjunction with thrusters to maintain the
position of the MODU at the required location. Information about the position of the MODU is
provided via a number of seabed transponders, which emit signals that are detected by receivers on
the MODU and used to calculate position. The transponders are typically deployed in an array on
the seabed, using clump weights comprising concrete, for the duration of the drilling at each well,
and are recovered at the end, generally by ROV. Clump weights are recovered if practicable to do
so or may be left in-situ.

3.7.3 MODU and Support Vessel Activities

A variety of materials are routinely bulk transferred from support vessels to the MODU including
drilling fluids (e.g. muds), base fluids, cements and drill water. A range of dedicated bulk transfer
stations and equipment are in place to accommodate the bulk transfer of each type of material. There
is also a capacity to bulk transfer waste oil from the MODU to the support vessel, for back-loading
and disposal on shore.

The loading and back-loading of equipment, materials and wastes is one of the most common
supporting activities conducted during drilling programs. Loading and back-loading is performed

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:  X0005GD1401162507 Revision: 2 Native file DRIMS No: 1401162507 Page 49 of 417

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




WA-34-L Pyxis Drilling and Subsea Installation Environment Plan

using cranes on the MODU to lift materials in appropriate offshore rated containers (e.g. ISO tanks,
skip bins, containers) between the MODU and support vessel.

Seawater is pumped on board and used as a heat exchange medium for cooling machinery engines
and high temperature drilling fluid on the MODU. It is subsequently discharged from the MODU at
the sea surface at potentially a higher temperature. Alternately, MODUs may use closed loop cooling
systems.

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

The MODU and support vessels will also discharge deck drainage from open drainage areas, bilge
water from closed drainage areas, putrescible waste and treated sewage and grey water. Solid
hazardous and non-hazardous wastes generated during the Petroleum Activities Program are
disposed of onshore by support vessels.

3.7.4 Subsea Installation and Support Vessel Activities

An installation vessel may be used for various activities such as pre and post installation survey,
installation of subsea structures, installation of main and in-field flowline and electro-hydraulic
umbilical (EHU), installation of interconnecting HFL, EFL and MEG jumper, tie-in to existing
infrastructure, and pre-commissioning activities.

To support the installation vessel activities, HLVs may store equipment and hardware for direct
loading/offloading to the installation vessel. Other support vessels may also be used to transport
equipment, hardware and MEG from shore or HLV to the installation vessel.

3.7.5 Refuelling

The MODU will be refuelled via support vessels approximately once a month, or as required.
Refuelling will occur within the Operational Area of t