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1 INTRODUCTION

1.1 Overview

Woodside Energy Ltd (Woodside), under the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 (Cth) (referred to as the Environment Regulations), proposes to
conduct a series of monitoring seismic surveys as part of a reservoir management and surveillance
program. This project is known as the North-west Australia Four-Dimensional Marine Seismic Survey
Campaign (4D MSS); hereafter referred to as the Petroleum Activities Program.

The proposed Petroleum Activities Program comprises six 4D seismic surveys that will be acquired
in different areas of the Northern Carnarvon Basin, ranging from:

« a pre-development high definition 4D Baseline survey — Scarborough 4D B1
e First Monitor (M1) surveys — Harmony 4D M1, Cimatti 4D M1 and Laverda 4D M1
e Second Monitor (M2) surveys — Pluto 4D M2 and Vincent 4D M2.

All surveys except for Pluto 4D M2 have not yet been confirmed and are potential future acquisitions
that require joint venture approval to commence. However, as it is considered within the scope of
this Environment Plan (EP), all risks and impacts have been considered. 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 Activity Program to be undertaken comprises seismic surveys using a source array
and set of towed streamers, with supporting vessel(s) as required to execute the seismic campaign.
These activities are defined as petroleum activities within Regulation 4 of the Environment
Regulations, so 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:

« 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 executed 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 (EPOSs), environmental
performance standards (EPSs) and measurement criteria (MCs). These form the basis for
monitoring, auditing and managing the Petroleum Activities Program to be executed by Woodside
and its contractors. The implementation strategy (derived from the decision support framework tools)
specified within this EP provides Woodside and NOPSEMA with the required level of assurance that
impacts and risks associated with the activity are reduced to ALARP and are acceptable.
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North-west Australia 4D Marine Seismic Survey Environment Plan

1.4  Scope of the Environment Plan

The scope of this EP covers six seismic surveys, to be acquired within three separate geographical
locations: Area A: Pluto/Brunello (Harmony 4D M1); Area B: Scarborough; and AreaC:
Vincent/Laverda/Cimatti. The Petroleum Activities Program is described further in Section 3.

This EP addresses potential environmental impacts from planned and potential unplanned activities
within the Operational Area that could originate from the Petroleum Activities Program.

Transit to and from the Operational Area by survey and support vessels, as well as port activities
associated with these vessels, are not within the scope of this EP. In addition, 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

The North-west Australia 4D MSS EP summary shown in Table 1-1 has been prepared from the
material provided in this EP and as required by Regulation 11(4).

Table 1-1: EP summary table

EP Summary material requirement Relevant section of EP containing EP
Summary material
The location of the activity Section 3.3, pages 37 to 39
A description of the receiving environment Section 4, pages 49 to 140
A description of the activity Section 3, pages 37 to 49
Details of the environmental impacts and risks Section 6, pages 159 to 284
The control measures for the activity Section 6, pages 159 to 284

The arrangements for ongoing monitoring of the titleholder's | Section 7.5, pages 288 to 291
environmental performance

Response arrangements in the oil pollution emergency plan Section 7.9, pages 297 to 300, Appendix D
Consultation already undertaken and plans for ongoing consultation Section 5, pages 140 to 159
Details of the titleholder’'s nominated liaison person for the activity Section 1.8, page 17

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: X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 13 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

1.6

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

Environment Plan Structure

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

Criteria for Content Requirements/Relevant Applicable Elements | Section of
acceptance Regulations of the EP EP
Regulation 10A(a): Regulation 13: The principle of ‘nature | Section 3
is appropriate for the | Environmental assessment and scale’ is applicable | section 4
nature and scale of the _ throughout the EP Section 5
activity Regulation 14: _
Implementation strategy for the environment Section 6
plan Section 7
Regulation 16:
Other information in the environment plan
Regulation 10A(b): Regulation 13(1) to 13(7): Set the context (activity | Section 1
demonstrates that the | 13(1) Description of the activity and X existing | section 2
; i o ; environmen .
environmental  impacts | 13(2)(3) Description of the environment _ ) Section 3
and risks of the activity will 13(4) Requi N Define ‘acceptable’ (the Section 4
be reduced to as low as (4) Requirements requirements, the ection
reasonably practicable 13(5)(6) Evaluation of environmental impacts corporate policy, Section 5
and risks relevant persons i
Regulation 10A(c): . ) P ) ) Section 6
13(7) Environmental performance outcomes | Detail the impacts and
and risks of the activity will Regulation 16(a) to 16(c): Evaluate the nature and
be of an acceptable level | A statement of the titleholder’s corporate scale
environmental policy Detail the control
A report on all consultations between the | measures — ALARP and
titleholder and any relevant person acceptable
Regulation 10A(d): Regulation 13(7): Environmental Section 6
provides for appropriate | Environmental performance outcomes and | Performance outcomes
environmental standards Environmental
performance  outcomes, performance standards
environmental Measurement criteria
performance  standards
and measurement criteria
Regulation 10A(e): Regulation 14: Implementation strategy, | Section 7
includes an appropriate | Implementation strategy for the environment | including: Appendix D
implementation  strategy | plan e  Environmental
and monitoring, recording Management
and reporting System (EMS)
arrangements « performance
monitoring
o Ol Pollution
Emergency
Plan (OPEP)
and scientific
monitoring
e ongoing
consultation.
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Criteria for Content Requirements/Relevant Applicable Elements | Section of
acceptance Regulations of the EP EP
Regulation 10A(f): Regulation 13(1) to 13(3): No activity, or part of the | Section 3
does not involve the | 13(1) Description of the activity act|V|ty,tur]1dertgkelr1 '3 Section 4
Vi . . any part of a declare
activity or part of the | 13(2) Description of the environment WyI(I;)H -
activity, other  than . . ) orld Heritage property
13(3) Without limiting [Regulation 13(2)(b)],
arrangements for icul | tval f itiviti
environmental monitoring !oarI |((:ju arre efvte;]n ]:/elllueg a|.1 sensitivities may
or for responding to an Include any of the tollowing:
emergency, being (a) the world heritage values of a declared
undertaken in any part of a World Heritage property within the meaning
declared World Heritage | of the EPBC Act;
property  within  the | (b) the national heritage values of a National
meaning of the EPBC Act |  Heritage place within the meaning of that Act;
(c) the ecological character of a declared
Ramsar wetland within the meaning of that
Act;
(d) the presence of a listed threatened
species or listed threatened ecological
community within the meaning of that Act;
(e) the presence of a listed migratory species
within the meaning of that Act;
(f) any values and sensitivities that exist in, or
in relation to, part or all of:
(i) a Commonwealth marine area within
the meaning of that Act; or
(i) Commonwealth land within the
meaning of that Act.
Regulation 10A(Q): Regulation 11A: Consultation undertaken | Section 5
(i) the titleholder has | Consultation with relevant authorities, persons | When preparing the EP
carried out the | and organisations, etc.
consultations required by Regulation 16(b):
Division 2.2A .
5 . A report on all consultations between the
(ii) the measures (if any) | titieholder and any relevant person
that the titleholder has
adopted, or proposes to
adopt, because of the
consultations are
appropriate
Regulation 10A(h): Regulation 13(4)a: All contents of the EP | Section 1
complies with the Act and | Describe  the  requirements, including | Must comply with the | gection 6
the regulations legislative requirements, that apply to activity gffshor:e Petroleum gnd Appendix A
and are relevant to the environmental | Sreenhouse as .
Storage Act 2006 and | Appendix B

management of the activity

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

the
Regulations

Environment

1.7

Description of the Titleholder

Woodside will be conducting the petroleum activities program on behalf of the Woodside titleholders
and joint venture participants in respect to each joint venture outlined in Table 1-3. Petroleum titles
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relevant to this EP are listed in Table 3-1. In addition further titles where the petroleum activities
program will take place will have Ingress Agreements or Access Authorities in place as required.
Access Authorities are required from the National Offshore Petroleum Titles Administrator
(NOPTA).

Table 1-3: Operator and joint ventures for the Petroleum Activities Program

Seismic survey Operator/Woodside Titleholder Joint Venture
Scarborough 4D B1 Woodside Energy Ltd Woodside Energy Ltd, BHP Billiton
Petroleum (North West Shelf) Pty Ltd
Pluto 4D M2 Woodside Burrup Pty Ltd Woodside Burrup Pty Ltd, Tokyo Gas

Pluto Pty Ltd, Kansai Electric Power
Australia Pty Ltd

Harmony 4D M1 Woodside Energy Julimar Pty Ltd Woodside Energy Julimar Pty Ltd,

KUFPEC Australia (Julimar) Pty Ltd
Laverda 4D M1, Cimatti 4D M1 and | Woodside Energy Ltd Woodside Energy Ltd, Mitsui E&P
Vincent 4D M2 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 operates floating production, storage and offloading vessels (FPSOs), and 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 we 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 the notification of changes are described below.

1.8.1 Titleholder

Woodside Energy Ltd

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

Fax Number: 08 9214 2777

ABN: 63 005 482 986
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1.8.2 Activity Contact

Mike Price

Vice President of Pluto, Floating Production Storage Offtake Vessels and Wheatstone
11 Mount Street, Perth, Western Australia

Phone: 08 9348 4000

Fax Number: 08 9214 2777

mike.price@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

1.8.4 Arrangements for Notifying of Change

Should the titleholder, titleholder's nominated liaison person or the contact details for either the
titleholder or the liaison person change, NOPSEMA is to be notified of the change in writing 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 2.2 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):

« 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.

« 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 required 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.

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: X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 17 of 338

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



mailto:mike.price@woodside.com.au
mailto:feedback@woodside.com.au

North-west Australia 4D Marine Seismic Survey Environment Plan

Figure 1-1: The four major elements of the WMS System

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 (E&P) lifecycle. The Management activities influence
all areas of the business, while Support activities may influence one or more Value Stream activities.
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Figure 1-2: The WMS business process hierarchy
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1.9.1 Environment 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 the risks
and impacts of the Petroleum Activities Program is provided in Appendix B.

1.10.1 Applicable Environmental Legislation

The Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) (Cth) 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.

The objectives of the Environment Regulations include provisions to ensure petroleum activities are
performed in a manner:

« 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 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.
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e Special Purpose Zone (IJUCN 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.

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 I)—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.

« 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.

« 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.

o 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.

Acquisition and Operational Area A overlap a small portion of the Montebello Marine Park Multiple
Use Zone (IUCN category VI). Operational Area C overlaps the Gascoyne Marine park Multiple Use
Zone. There is potential for;

e seismic activities (Section 3.6.1) to be undertaken in very small portion of the
Montebello Marine Park; and

« for run-ins, run-outs, source testing and soft starts to be undertaken in the Gascoyne
Marine Park (Section 3.4.4).

The principles for each zone determine what activities are acceptable within a protected area under
the EPBC Act . The Australian IUCN Reserve Management Principles for Multiple Use Zone (IUCN
category VI) are considered relevant to the scope of this EP and are provided in Table 1-4. Further
assessment of the impacts of the activity on the values of the marine park values is provided in
Section 6.6.3.

Table 1-4: The Australian IUCN Reserve Management Principles for Multiple Use Zone (IUCN
category VI)

Condition Number Principle

7.01 The reserve or zone should be managed mainly for the sustainable use of natural ecosystems
based on the following principles.

7.02 The biological diversity and other natural values of the reserve or zone should be protected
and maintained in the long term.

7.03 Management practices should be applied to ensure ecologically sustainable use of the
reserve or zone.

7.04 Management of the reserve or zone should contribute to regional and national development
to the extent that this is consistent with these principles.

For the North West Marine Parks Network Management Plan (2018) Mining (petroleum activities
including seismic), and oil spill response are permittable subject to approval in Multiple Use Zone
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(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 occurring within these zones are approved by a class approval (Director of
National Parks 2018a). Conditions of the Class Approval that are considered relevant to the scope
of this EP are provided in Table 1-5.

Table 1-5:Conditions of Class Approval relevant to the Petroleum Activities Program

Condition Condition Relevant Section of the EP
Number
1 The Approved Actions must be conducted in accordance with: Conditions 1a, b, c, f are met by
. the submitted EP (Section
(a) an Environment Plan accepted under the Offshore Petroleum 1.10.11)

and Greenhouse Gas Storage (Environment) Regulations 2009; -
) 1d The impacts on the marine
(b) the EPBC Act; park values have been

(c) the EPBC Regulations considered in Section 6.6.3.

le Consultation has been
undertaken with the Director of
(e) any prohibitions, restrictions or determinations made under the National Parks and no
EPBC Regulations by the Director of National Parks; and prohibitions,  restrictions  or

] determinations have been made
(f) all other applicable Commonwealth and state laws (to | (Section 5)

the extent those laws are capable of operating
concurrently with the laws and instruments described in
paragraphs (a) to (e)).

(d) the North-west Network Management Plan;

2 If requested by the Director of National Parks, an Approved Person | Section 7 describes
must notify the Director prior to conducting Approved Actions within | requirements to notify the DNP
Approved Zones. prior to activities within the

Montebello or Gascoyne Multiple
Use Zone.
3 If requested by the Director of National Parks, an Approved Person | If requested by the Director of

must provide the Director with information relating to undertaking the | National  Parks, information
Approved Actions (or gathered while undertaking the Approved | relating to undertaking the
Actions), that is relevant to the Director's management of the | Approved Actions (or gathered
Approved Zones. while undertaking the Approved
Actions), that is relevant to the
Director's management of the
Approved Zones will be provided.
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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 to 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 develop environmental performance outcomes and
standards. This section also describes Woodside's risk management methodologies applicable to
implementation strategies applied during the activity.

Regulation 13(5) of the Environment Regulations requires environmental impacts and risks to be
detailed and evaluated 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
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 includes potential emergency and accidental events.

« Planned activities have the potential for inherent environmental impacts.

« 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 effectively managing those 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 procedures, guidelines and tools provide guidance on
specific techniques for managing risk applying the Risk Management Procedure, tailored for
particular areas of risk within certain business processes. Three such procedures applied for
managing environmental risk include Woodside's:

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

The risk management methodology provides a framework to demonstrate that the identified 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
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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 2.1 to Section 2.10.

\

et Establish the contexl B

Risk assessment

Hpfie Risk identification S

<P Risk analysis <

Risk treatment

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 a 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 impact assessments are performed 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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J\ 2
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- Interaction with Project Design

Figure 2-2: Woodside's impact assessment process

2.3 Environment Plan Process

Figure 2-3 illustrates the EP development process. Each element of this process is discussed 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:
« the location
« what is to be undertaken

« 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 referred to as the Petroleum Activities Program.

2.4.2 Define 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). The existing environment may potentially be impacted directly or
indirectly by planned and unplanned? events.

The existing environment section is structured into sub-sections 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 sub-sections make
particular reference to the following:

« 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 4).

« 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 Operational Area (planned
activities) and the environment that may be affected (EMBA) by unplanned events.
Potential impacts to MNES as defined within the EPBC Act are addressed through
Woodside’s impact and risk assessment process (Section 2.2).

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

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

2 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 for the Petroleum Activities Program, which provides context to the ‘nature and
scale’ of the existing environment.
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In categorising the environmental values potentially impacted by the Petroleum Activities Program
(as presented in Table 2-1), information is standardised relevant to the understanding of 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 are 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), process safety risk assessment
processes, reviews and associated desktop studies associated with the Petroleum Activities
Program. Risks are identified based on planned and potential interaction with the activity (based on
the description in Section 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 hereafter in this EP.

The ENVID has been undertaken by multidisciplinary teams consisting of relevant engineering and
environmental personnel with sufficient breadth of knowledge, training and experience to reasonably
assure that risks were identified and their potential environmental impacts assessed. 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 performed by
defining the activity and identifying that an aspect is not applicable.

The impact and risk information is 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 5), using the format presented in Table 2-2.
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Table 2-2: Example of layout of identification of risks and impacts in relation to risk sources

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 review of the existing environment.

The key steps undertaken for each identified risk during the risk analysis were to:
« identify the decision type in accordance with the decision support framework

« identify appropriate control measures (preventative and mitagative) aligned with the
decision type

e assess the risk rating.

2.6.1 Decision Support Framework

To support the risk assessment process, and Woodside's determination of acceptability
(Section 2.8), Woodside's HSE risk management procedures include using a decision support
framework based on principles set out in the Guidance on Risk Related Decision Making (Oil and
Gas UK, 2014). 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
to draw sound conclusions abut risk level and whether the risk is acceptable and ALARP (Table 2-4).
This is to confirm:

« activities do not pose an unacceptable environmental risk

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

« 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 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 worksheets.

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

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

2.6.1.2 Decision Type B

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

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

e company values.

2.6.1.3 Decision Type C

Risks classified as Decision Type C typically have significant risks related to environmental
performance. Such risks typically involve greater complexity and uncertainty; therefore, requiring 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.

Factor A B C
Mothing rew or unusual Naw ::;: i}ie‘::'ir;'salion ar l;:::land ungr:rven ini:aeﬁn‘i;i:n. design,
Type of Represents normal business e i ¥ P
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Figure 2-4: Risk-related decision-making framework (Oil and Gas UK, 2014)
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2.6.1.4 Decision Support Framework Tools

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 those 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) cites values detailed in Woodside’'s code of conduct and
policies. Views, concerns and perceptions are to be considered from internal
Woodside stakeholders directly affected by the planned impact or potential risk.

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

2.6.1.5 Decision Calibration

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

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

« Peer Review — independent peer review of professional judgements, supported by
risk based analysis, where appropriate.

« Benchmarking — where appropriate, benchmarking 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.

« 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:

e Elimination of the risk by removing the hazard.

« Substitution of a hazard with a less hazardous one.
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« 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
after a hazardous event occurs.

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

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

2.6.3 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).

(i) Characterise potential impacts

L (if) Define the predicted magnitude of the ]

impact

(iii) Define the sensitivity of the receptor

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

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

L[ (vi) Assess and assign residual significance]

of the impact

Figure 2-5: Environmental impact analysis

Impacts are classified in accordance with the consequence (Section 2.3) outlined in 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 (Table 2-2) for each planned activity and unplanned event evaluated.
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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 (<1year) on
species, habitat (but not affecting ecosystems
function), physical or biological attributes

No lasting effect (<1 month). Localised impact

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 (<1lyear) to a
community or areas/items of cultural
significance

No lasting effect (<1 month). Localised
impact not significant to areasl/items of

not significant to environmental receptors

cultural significance

2.6.3.1 Risk Rating Process

The risk rating process is undertaken 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 (refer to 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, the highest severity consequence level is selected.

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

Likelihood Description
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Likelihood 1 2 3 4 5
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.

Likelihood Level
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Figure 2-6: Woodside risk matrix: risk level

In support of ongoing risk management (as 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 controls that are currently in place and regularly effective. Risk classification is effective
in articulating potential divergence from baseline risk, such as if certain controls fail or could
potentially be compromised. Current risk ratings aid 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

Environmental impacts and risks cover a wider 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 a risk/impact has been

Impact and Risk Evaluation
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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:

« the Decision Type

« the Principles of Ecologically Sustainable Development as defined under the EPBC
Act

« the internal context— the proposed controls and risk level are consistent with
Woodside policies, procedures and standards (Section 5 and Appendix A)

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

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

In accordance with Regulation 10A(a), 10A(b) and 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 that
different risks, impacts and Decision Types identified within the EP are ALARP.

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

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) if:

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).
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Table 2-6: Summary of Woodside's criteria for Acceptability

Risk Impact Decision Type

Low and Moderate Negligible, Slight or Minor (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 reducing risk (beyond employing opportunistic measures) is not reasonably practicable without sacrifices
grossly disproportionate to the benefit gained.

High, Very High or Severe Moderate and above (A, B or C) 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 current risks, Woodside evaluates:
e the Principles of Ecological Sustainable Development 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 — 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

Environmental performance objectives/outcomes, standards, and measurement criteria are defined
to address the potential environmental impacts and risks and are explored in Section 5.

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
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implementation strategy is based on the principles of AS/NZS ISO 14001: Environmental
Management Systems, and demonstrates:

« 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

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

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

« arrangements are in place for oil pollution emergencies to respond to, and monitor
impacts

e environmental reporting requirements, including ‘reportable incidents’
o 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) to whom an activity update is issued electronically
to provide a reasonable consultation period. Further details and information are provided to any
stakeholder if requested.

A summary and assessment of each stakeholder response is performed 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

The proposed Petroleum Activities Program comprises six 4D seismic surveys that will be acquired
in different areas of the Northern Carnarvon Basin, ranging from:

« a pre-development high definition 4D Baseline survey — Scarborough 4D B1
e First Monitor surveys — Harmony 4D M1, Cimatti 4D M1 and Laverda 4D M1
e Second Monitor surveys — Pluto 4D M2 and Vincent 4D M2.

Table 3-1 provides an overview of the key characteristics for all six surveys. The commencement of
the activities is subject to internal approvals, vessel availability and weather constraints.

3.3  Purpose of the Activity

The objective for the Petroleum Activities Program is to conduct a series of marine seismic surveys
as part of a reservoir management and surveillance program. The surveys will acquire time lapse
data that will be used to review subtle changes of fluid movement and gas pressure saturation in the
various oil and gas reservoirs, caused by hydrocarbon being depleted through production. To obtain
these time lapse images, the seismic surveys will follow as accurately as possible the sail lines
acquired by previous surveys:

e Pluto 4D M2 — Pluto 4D M1/B1 MSS, acquired in 2015

« Harmony 4D M1 (Brunello field) — Harmony 3D MSS, acquired in 2014

e Scarborough 4D B1 — HEX-003 3D MSS (WA-1-R and WA-346-P), acquired in 2004
e Laverda 4D M1 - Laverda 4D MSS, acquired in 2010

« Cimatti 4D M1 — Cimatti/Enfield 4D MSS, acquired in 2010

« Vincent 4D M2 - Vincent 3D MSS, acquired in 2010.

The objective of the Scarborough 4D B1 survey is to provide an uplift in seismic imaging for the
Scarborough field from the 2004 vintage seismic data.
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Table 3-1: Petroleum Activities Program overview

WA-28-L, WA-59-L

WA-28-L, WA-59-L

Description
Item Area A Area B Area C
Pluto 4D M2 Vol <10 b SEEMTEMEE 50 Laverda 4D M1 Cimatti 4D M1 Vincent 4D M2
(Brunello Field) Baseline B1
Petroleum Titles WA-34-L WA-49-L W-1-R, WA-61-R

WA-28-L, WA-59-L

Location

North Carnarvon Basin, | North Carnarvon Basin, | North Carnarvon Basin | North Carnarvon | North Carnarvon North Carnarvon Basin,
Exmouth Plateau Exmouth Plateau Basin, Exmouth | Basin, Exmouth Exmouth Sub-basin
Sub-basin Sub-basin
Acquisition Area 780 km? 469 kmz 2,059 km? 144 km?2 87 km? 82 km?2
Operational Area 3710 km? 2419 km? 5597 km? 1758 km? 1553 km? 1655 km?
Water Depths in 73-1185m 73-475m 806-1113 m 653-895 m 483-687 m 299-558 m
Acquisition Area

Vessels

Three — one seismic acquisition vessel, one support vessel and one chase vessel.

Four — two seismic acquisition vessels (one source, one
streamer), one support vessel and one chase vessel.
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3.4 Location

The six proposed surveys will be performed within three separate geographical areas, which are
located in Commonwealth waters in North West Australia (denoted as polygons in Figure 3-1).
Table 3-2 provides the boundary coordinates for the three polygons (Areas A, B and C).

Table 3-2: Boundary coordinates for Areas A, B and C

(GDA94 DeLgOr‘éigohﬂiESt'Qé Seconds) S =Bl

Area A
1 19°34'12.462"S 114°56'01.581"E
2 20°00'11.867"S 114°51'27.323"E
3 20°18'50.759"S 114°51'27.693"E
4 20°19'02.669"S 115°08'49.012"E
5 20°15'53.34"S 115°15'55.885"E
6 20°02'46.041"S 115°26'26.19"E
7 19°34'30.004"S 115°24'54.989"E

Area B
1 19°23'08.078"S 113°10'55.817"E
2 19°31'10.437"S 112°58'49.251"E
3 20°04'07.021"S 112°41'50.389"E
4 20°14'43.528"S 113°05'50.122"E
5 20°06'02.861"S 113°23'11.159"E
6 19°35'25.579"S 113°39'22.485"E

Area C
1 21°12'56.728"S 113°53'22.29"E
2 21°14'36.163"S 113°50'07.552"E
3 21°34'15.565"S 113°34'45.669"E
4 21°45'48.511"S 113°51'38.324"E
5 21°39'48.312"S 114°00'06.655"E
6 21°39'49.318"S 114°03'34.487"E
7 21°36'39.407"S 114°10'00.881"E
8 21°16'24.45"S 114°20'31.463"E
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3.4.1 Area A

Area A, which encompasses the Operational Areas for the Pluto 4D M2 and Harmony 4D M1
(Brunello field) surveys, is located in the North Carnarvon Basin, Exmouth Plateau, about: 28 km
north-west of the Montebello Islands; 17 km west of Rankin Bank; 148 km north-west of Dampier;
and 150 km north-northeast of the Ningaloo Coast World Heritage Area (WHA). The south-east
portion of Area A extends into the Montebello Marine Park Multiple Use Zone (Figure 4-22). The
Montebello Marine Park is described in Section 4.7.1.

3.4.2 AreaB

Area B, which encompasses the Operational Area for the Scarborough 4D B1 survey, is located in
the North Carnarvon Basin, about: 217 km west-northwest of the Montebello Islands and Barrow
Island; 204 km north-west of North West Cape; 248 km north-west of Onslow; and 185 km
north-northeast of the Ningaloo Coast WHP. The southern corner of Area B is located about 50 km
from the boundary of the Gascoyne Marine Park (Figure 4-22), described in Section 4.7.2.

3.4.3 AreaC

Area C, which encompasses the Operational Areas for the Laverda 4D M1, Cimatti 4D M1 and
Vincent 4D M2 surveys, is located in the North Carnarvon Basin, Exmouth Sub-basin, about: 110 km
west-southwest of Barrow Island; 17 km north-west of North West Cape; 90 km west-northwest of
Onslow; and adjacent to the boundary of the Ningaloo Coast WHP. Part of the south-east boundary
of Area C is contiguous with the boundary of the Recreational Use Zone of the Ningaloo Marine Park
and the south-western portion of Area C extends into the Gascoyne Marine Park Multiple Use Zone
(Figure 4-22). These are described in Section 4.7.2.

3.4.4 Operational Areas

The Operational Areas for the six seismic surveys define the spatial boundaries of the Petroleum
Activities Program, as described, risk-assessed and managed by this EP.

For the purposes of this EP, the following polygons will apply:

e Acquisition Areas for each survey (i.e. the area within which seismic acoustic
emissions will occur for the purposes of acquiring data). The extent of the Acquisition
Area for each survey is described in Table 3-1.

« Operational Areas for each survey, including the Acquisition Area and a buffer area
(about 15 km wide) surrounding the Acquisition Area in which the seismic source may
be discharged at or below full capacity (power) for the purpose of run-ins, run-outs,
source testing and soft starts.

The seismic vessel will be surrounded by a Safe Navigation Area (SNA). The SNA will extend to a
radius of 500 m around the seismic vessel and towed equipment. The support and chase vessels
will be used to ensure third party vessels are prevented from approaching or entering the SNA.

Boundary coordinates for the proposed Acquisition and Operational Areas are presented in
Table 3-3 and Figure 3-1.
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Table 3-3: Boundary coordinates for the Petroleum Activities Program Acquisition and Operational

Areas

Location Point

(GDA94 Degrees Minutes Seconds)

Latitude

Longitude

Pluto 4D M2

Acquisition Areal

19°44'02.451"S

115°04'37.853"E

T |9

20°04'37.104"S

115°04'37.946"E

(9]

20°04'39.019"S

115°16'23.684"E

o

19°44°11.842"S

115°16'28.804"E

Operational Area

19°34'12.462"S

114°56'01.581"E

20°15'52.579"S

114°55'47.206"E

20°15'53.34"S

115°15'55.885"E

olOo|(w|>

20°04'49.005"S

115°24'48.265"E

E

19°34’30.004"S

115°24'54.989"E

Harmony 4D M1 (Brunello field)

Acquisition Areal

20°10'49.14"S

115°00'04.08"E

T | o

20°10'53.22"S

115°06'11.94"E

20°02'52.542"S

115°18'35.669"E

o | o

19°58'18.234"S

115°15'08.425"E

19°58'17.94"S

115°09'38.28"E

20°04'29.34"S

115°00'03.6"E

Operational Area

20°18'50.759"S

114°51'27.693"E

20°19'02.669"S

115°08'49.012"E

20°12'54.185"S

115°18'19.64"E

20°02'46.041"S

115°26'26.19’E

19°50'10.497"S

115°17'11.51"E

19°50'09.988"S

115°06'59.017"E

O|mm|o|lo|m|>

20°00'11.867"S

114°51'27.323"E

Scarborough 4D B1

Acquisition Areal

19°32'26.998"S

113°11'49.708"E

—

19°36'37.046"S

113°05'32.964"E

20°00'16.217"S

112°53'23.022"E

|0

20°05'39.844"S

113°05'35.852"E

(9]

20°00'05.432"S

113°16'44.265"E

19°39'19.852"S

113°27'44.143"E

Native file DRIMS No: 1401138300

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:  X0000GF1401138300

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

Page 42 of 338




North-west Australia 4D Marine Seismic Survey Environment Plan

(GDA94 Degrees Minutes Seconds)

Location Point

Latitude

Longitude

Operational Area

19°23'08.078"S

113°10'55.817"E

19°31'10.437"S

112°58'49.251"E

20°04'07.021"S

112°41'50.389"E

20°14'43.528"S

113°05'50.122"E

20°06'02.861"S

113°23'11.159"E

w|O([o|m|T|>

19°35'25.579"S

113°39'22.485"E

Laverda 4D M1

Acquisition Areal

21°29'00.941"S

113°56'29.805"E

T | o

21°35'34.453"S

113°51'22.652"E

(9]

21°32'30.412"S

113°46'53.538"E

o

21°25'57.047"S

113°52'00.747°E

Operational Area

21°27'14.119"S

114°08'37.184"E

21°41'53.675"S

113°57'11.251"E

21°45'48.511"S

113°51'38.324"E

21°34'15.565"S

113°34'45.669"E

m|OfO|®w|>

21°14’36.163"S

113°50'07.552"E

Cimatti 4D M1

Acquisition Areal

21°31'33.609"S

113°54'25.865"E

T | o

21°23'39.518"S

113°58'00.971"E

(9]

21°24°50.059"S

114°00'56.251"E

o

21°32'45.166"S

113°57'20.863"E

Operational Ar

ea

21°20'30.219"S

114°12'10.456"E

21°39'49.261"S

114°03'21.931"E

21°39'46.487"S

113°52'57.722"E

21°35'49.141"S

113°43'11.334°E

m(oOolO|®|>

21°12'56.728"S

113°53'22.290"E

Vincent 4D M2

Acquisition Areal

21°24'12.065"S

114°00'45.066"E

T | o

21°28'19.742"S

113°58'24.633"E

(9]

21°28'26.392"S

114°04'38.121"E

21°24'18.387"S

114°06’47.17"E
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Location_Point Latitude Longitude
(GDA94 Degrees Minutes Seconds)
Operational Area
A 21°15'59.104"S 113°55'35.534"E
B 21°36'10.9"S 113°44°06.738"E
C 21°36°39.407"S 114°10'00.881"E
D 21°16'24.45”"S 114°20'31.463"E

1 The final acquisition areas may be subject to slight modifications as the survey scopes become better defined; however, no changes
will exceed the Operational Areas as defined in this EP.

3.5 Timing

The first survey (Pluto 4D M2) is planned to commence in late 2019 (Q4), notionally followed by
Harmony 4D M1 (Brunello field), Scarborough 4D B1, Laverda 4D M1, Cimatti 4D M1 and Vincent
4D M2 (Table 3-4). The planned duration of each survey is:

e Pluto 4D M2 — 28 days

« Harmony 4D M1 — 20 to 28 days
e Scarborough 4D B1 — 45 days

« Laverda 4D M1 - 23 days

e Cimatti 4D M1 — 11 days

e Vincent 4D M2 — 12 to 13 days.

It is anticipated that acquisition will start in late 2019 (Quarter 4) or early 2020 (Quarter 1) and be
concluded in Areas A and C by May 2020 and Area B by July 2020. This is subject to the EP
acceptance timeline, vessel availability, operational constraints and prevailing weather conditions.
Hence, the overall campaign is expected to have a duration of six to seven months.

3.6 Activity Components

3.6.1 Survey Method

The marine seismic surveys proposed are typical seismic surveys similar to most others conducted
in Australian marine waters (in terms of technical methods and procedures). No unique or unusual
equipment or operations are proposed. The surveys will be conducted using purpose-built seismic
vessels.

During the proposed activities, the survey vessel will traverse a series of pre-determined sail lines
within each survey Acquisition Area at a speed of about 7-9 km/hr. The survey lines have been
defined based on the lines acquired during past surveys over each field, and survey optimisation
considerations. As the vessel travels along the survey lines, a series of noise pulses (approximately
every six to ten seconds depending on shot point interval) will be directed down through the water
column and seabed. The released sound is attenuated and reflected at geological boundaries and
the reflected signals are detected using sensitive microphones, arranged along a number of
hydrophone cables (streamers) towed behind the survey vessel. The reflected sound is then
processed to provide information about the structure and composition of geological formations below
the seabed. A summary of the seismic survey parameters is provided in Table 3-4.
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3.6.2 Seismic Source

As with conventional marine seismic surveys, the proposed Petroleum Activities Program plans to
use a seismic source array within the Acquisition Area for each survey, consisting of several
air-powered sources to generate acoustic pulses by periodically discharging compressed air into the
water column. Energy from these pulses reflects from the boundaries between geological layers in
the sub-surface; the reflected energy of seismic traces is recorded by a series of receivers located
in the towed streamers.

The seismic source will comprise an airgun array with a volume ranging from 2650 cubic inches (in®)
to 3150 in3 (refer Table 3-4) with an operating pressure of about 13,800 kPa (2000 psi). The array
configuration and capacity that will be used for each survey is determined by the characteristics of
the arrays previously used for either 4D or 3D data acquisition over each field. In other words, the
survey parameters have to match those previously used as closely as possible, to provide for time
lapse images that are comparable with each other.

To obtain accurate time lapse data, sail lines will follow as accurately as possible the sail lines
acquired during the previous 4D surveys over the Pluto, Brunello (Harmony 4D M1), Laverda, Cimatti
and Vincent fields. The proposed Scarborough survey will be a new 4D baseline, acquired based on
a new sail line plan (refer to Section 3.3). Measuring subtle changes in the 4D signals requires very
accurate positioning of the acoustic source (shot point) and streamers (receiver points). To allow
increased accuracy in future 4D seismic analysis, additional lines may also be executed within the
Operation Areas for each survey. These additional lines will be acquired in exactly the same way as
the current 4D requirements.

The source array will be towed at a depth of 6-8 m (1 m). The source arrays will be fired alternately
with a shot point interval ranging between 12.5 to 18.75 m horizontal distance (refer Table 3-4). Five
of the six surveys will use a dual source configuration (‘flip-flop’ discharge), while the Scarborough
4D B1 survey will use a triple source configuration (‘flip-flop-flap’ discharge).

The 3150 in® and 2650 in® seismic sources produce far-field source levels up to a maximum of
255dB re 1 yPa?m2 (PK) and per-pulse source sound exposure levels (SEL) of 229-
230 dB re 1 yPa?mz (at 0-2000 Hz) directly beneath the array.
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Table 3-4: Survey acquisition parameters

Harmony 4D M1

Parameter Pluto 4D M2 X Scarborough 4D B1 Laverda 4D M1 Cimatti 4D M1 Vincent 4D M2
(Brunello field)
Acquisition Area 780 km2 469 km2 2059 km? 144 km? 87 km? 82 km2
o | Operational Area 3710 km? 2419 km? 5597 km? 1758 km?2 1564 km?2 1655 km?
Q
g Max. sail line length ~38 km ~35 km ~60 km ~15 km ~16 km ~11 km
% Line separation (nominal) 300 m 250 m 450 m 150 m 200 m 200 m
o
g | e depths in Acquistion 73-1185 m 73-475m 806-1113 m 653-895 m 483-687m 299-558 m
c
Q
O | Acquisition period? Q4 2019 to Q1 2020 | Q4 2019 to Q1 2020 Q1 2020 to Q3 2020 Q1 2020 to Q2 2020 | Q1 2020 to Q2 2020 | Q1 2020 to Q2 2020
Planned survey duration® 28 days 20-28 days 45 days 23 days 11 days 12-13 days
Source confiquration Dual source Dual source Triple source Dual source Dual source Dual source
@ 9 (flip/flop) (flip/flop) (flip/flop/flap) (flip/flop) (flip/flop) (flip/flop)
=
o f .
@ [Argun aray - capacity 3150 in? 3090 in? 3150 in? 2650 cui 3150 in? 3150 in?
E (approximate)
3 Operating pressure 2000 psi 2000 psi 2000 psi 2000 psi 2000 psi 2000 psi
§ Airgun array tow depth 6-8 m (x1 m) 6-8 m (x1 m) 6-8 m (x1 m) 6-8 m (x1 m) 6-8 m (x1 m) 6-8 m (x1 m)
o
& | Shot point interval 18.75m 18.75m 125m 125m 125m 125m
Peak frequency range 2-200 Hz 2-200 Hz 2-200 Hz 2-200 Hz 2-200 Hz 2-200 Hz
s |MNo. ~ of ~ streamers 12 12 12 6-12 10-12 10-12
= | (approximate)
o
%’ Streamer length +7000 m 7000 m 8000 m 6000 m 6000 m 5000 m
o Streamer spacing 100 m 50 m 75 m 50 m 100 m 100 m
n
=
g | Streamer depth 18'm 15m 15m 15-18 m 15-18 m 15-18m
2 (approximate)

1 The acquisition period and duration for the Petroleum Activities Program is subject to EP acceptance, business approval to commence, vessel availability, operational constraints and prevailing weather
conditions.
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3.6.3 Receiver Technology

The proposed Petroleum Activities Program will use a seismic vessel to tow 10 to 12 solid streamers.
The streamers will be towed at a depth of about 15-18 m, with streamer spacing (separation) of 50—
100 m (Table 3-4). Recent advances in cable technology have led to a new generation of seismic
streamers, moving away from the traditional fluid-filled cable to a solid cable, constructed from
extruded foam or gel where the requirement for fluid has been reduced. This move to solid streamers
subsequently reduces the risk of streamers releasing fluid to the environment.

The streamers contain steering devices in the form of remote controlled wings, which enable both
precise depth control and haorizontal steering. Horizontal streamer steering reduces feather (where
the streamer tends to veer offline due to wind and currents) correction and enables safe streamer
separation control and active steering. Streamer recovery devices (SRDs) will be fitted to the
streamers. If the streamers go below about 50 m depth, the SRDs automatically deploy inflatable air
bags to raise the streamer to the surface for retrieval.

3.6.4 Project Vessels
Table 3-5 outlines typical parameters of the vessels that will be used during each 4D survey.

Vessels are also required to operate in accordance with the seismic contractor's HSE policies,
reviewed as part of Woodside’s assurance process.

The seismic vessel and towed array, comprising the airgun array and streamer array which includes
header buoys, starboard and port spreaders or vanes, streamers and tail buoys, are surrounded by
an SNA. The SNA will extend to a radius of 500 m around the seismic vessel and towed equipment.
The support and chase vessels will be used to ensure third party vessels are prevented from
approaching or entering the SNA.

Table 3-5: Typical vessel specifications

Specification Seismic Vessel Support Vessel Chase Vessel
Registered tonnage ~13,000-15,000 ~3000 <400
Length overall ~110 m ~65m ~22m
Breadth ~40 m ~20m ~6m
Draft (max) 8m 7m ~2m
Persons on board 80 50 4-12
Fuel type Marine diesel oil (MDO) MDO MDO

Three project vessels (seismic, support and chase vessels) are expected to be required for the Pluto
4D M2, Harmony 4D M1 (Brunello field), Scarborough 4D B1 and Laverda 4D M1 surveys. For the
Cimatti 4D M1 and Vincent 4D M2 surveys, an additional seismic vessel may be required, as these
two surveys may be acquired using a ‘push reverse’ acquisition technique. Push reverse acquisition
involves using separate seismic source and streamer vessels, with the vessel towing the streamer
spread positioned in front of the source vessel. Two-vessel push reverse acquisition maximises 4D
repeatability and minimises 4D infill in a survey area known for strong currents.

The support vessel will accompany the seismic vessel to re-supply it with fuel and other logistical
and operational supplies (including taking the seismic vessel under tow if required). An additional
chase vessel will be used during each survey to manage interactions with shipping and fishing
activities, if required.

Potable water, primarily for accommodation and associated domestic areas, will be generated on
the seismic and support vessels using a reverse osmosis system. This process will produce brine,
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which is diluted and discharged at the sea surface in accordance with the controls detailed in
Section 6.6.6.

The project vessels will also discharge deck drainage from open drainage areas, bilge water from
closed drainage areas, putrescible waste and treated sewage and grey water. Any hazardous and
non-hazardous waste will be appropriately stored and transported to shore for disposal.
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Figure 3-2: Seismic array SNA

3.6.5 Helicopters

Crew changes, if required during the 4D campaign, will be conducted (depending on timing) either
via a combination of a helicopter operating out of the Karratha heliport or Exmouth Aerodrome linking
up with the seismic vessel, or potentially via support or chase vessel port(s) of call.

3.6.6 Refuelling

At-sea refuelling (bunkering) of the seismic vessel may occur, depending on fuel consumption during
each survey and transits between each Operational Area.
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 Overview

In accordance with Regulations 13(2) and 13(3) of the Environment Regulations, this section
describes the existing environment that may be affected by the activity (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. These have been used for the risk assessment.
The existing environment is described in terms of the three Areas (A, B and C), as well as the
environment that may be affected by the activity (EMBA). The EMBA boundary is a conservative
100 km perimeter around each Operational Area based on a diesel spill resulting from a vessel
collision. It also encompasses the seismic noise emissions from Areas A, B and C (identified as the
largest potential ‘footprint’ for the Petroleum Activities Program).

4.2  Summary of Key Existing Environment Characteristics

Table 4-1 summarises the key existing environment characteristics, in line with the process of
identifying and describing the existing environment relating to the ‘nature and scale’ of the activity
(refer Section 2.4.2). The key existing environment characteristics in Table 4-1 are described for
Area A, B and C, and the waters surrounding these areas that may be directly impacted by the
activities.
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Table 4-1: Summary of key existing environment characteristics for Areas A, B and C

Sensitive EP Section Description
Receptor
P Area A Area B Area C
Climate and 44.1 e  Dry tropical climate with hot summers and mild winters.
Meteorology e Rainfall typically occurs during the wet season, with highest falls observed during late summer.

e Winds vary seasonally, with a tendency for winds from the south-west during summer months (September to March) and the south-east in autumn and winter months (April to August).

e Tropical cyclone activity can occur between November and April and is most frequent during December to March.

_ | Oceanography 4.4.2 e  Primarily influenced by the Indonesian Throughflow (ITF) e Primarily influenced by the ITF and Holloway Current. e  Primarily influenced by the Leeuwin Current, Leeuwin
= and Holloway Current. e The Area lies within the Exmouth Plateau Key Ecological Undercurrent and Ningaloo Current.
é Feature (KEF) and is a region of upwelling. e Canyons in Area C are an area of upwelling.
o
S Bathymetry 4.4.2 e Located on the middle of the continental shelf in depths e Located entirely on the Exmouth Plateau KEF in depths e Located in water depths ranging from 150 m—1200 m.
= . .
w ranging from 40 m-1390 m. ranging from 960 m-1240 m. e Canyons linking the Cuvier Abyssal Plain and Cape Range
5 e Bisected by a steep slope separating the upper and lower e The Exmouth Plateau KEF may consist of hard substrate, Peninsula KEF are located in the Area and it is a region of
U; continental slope. including pinnacles and canyons. However, this is more upwelling.
£ o Seabed generally comprises a relatively flat and characteristic of the northern region of the KEF, which is
featureless habitat either side of the steep slope. outside of Area C.

Marine Sediment 443 e Dominated by soft sediment (fine to coarse sands). e  Mostly fine grained sediments with a lack of hard substrate. e Upper slope habitat in the Area is generally composed of

e Hard substrate may occur in association with the Ancient e Some geomorphic features (pinnacles and canyons) may coarser and/or more consolidated sediments as compared
Coastline at 125 m Depth Contour KEF. provide hard substrate. to the mid-slope.

Air Quality 4.4.4 There is limited air quality data for the Northwest Province and North West Marine Region (NWMR). However, ambient air quality within Areas A, B and C is expected to be of high quality.

Critical Habitat — 45.1 No Critical Habitats or Threatened Ecological Communities, as listed under the EPBC Act, are known to occur within Areas A, B or C.

EPBC Listed

Marine Primary 45.1 Given the depth of water within Area A (40 m—1380 m), Area B (960 m—1240 m) and Area C (150 m—1200 m), benthic primary producer groups are not expected to occur.

Producers

Lifecycle Stages 451 Refer to biologically important areas (BIAs) and species descriptions for details of lifecycle stages ‘critical’ habitats.

‘Critical’ Habitats

Other 451 Benthic Communities Benthic Communities Benthic Communities

Communltles/ e Low density communities of bryozoans, molluscs and e Mainly echinoderms (e.g. sea cucumbers and sea stars), e Generally low density communities of bryozoans, molluscs
Habitats echinoids. with infaunal bioturbators likely present; however, and echinoids.

o Deep water areas of soft substrate typically support a low abundance is generally low. e Surveys within the Area indicate benthic communities
abundance, low richness and low diversity of burrowing | Plankton (including in the canyons) are similar to those in the wider
organisms, such as polychaete worms and smaller e Productivity is generally considered to be low due to NWMR.
crustaceans. overriding low-nutrient tropical waters. e Diverse sponge communities may be found adjacent to the

a Plankton o Upwelling associated with the boundaries of the Exmouth Area in the Commonwealth waters of the Ningaloo Marine
E e Phytoplankton within the Area are expected to reflect the Plateau is thought to periodically increase productivity. Park.
§ conditions of the NWMR;_ Fhere_is a tendency for offshore Pelagic and Demersal Fish Populations Plankton
pEytopItaqktodnb comrnun;tles n bthet .NWMR to be e  Fish fauna are not expected to be abundant and diversity e Biological productivity occurs in the Area due to upwelling of
characterised by smaller taxa (e.g. bacteria). is expected to be limited due to depth and the expected deeper nutrient-rich waters through canyon systems at the

e Zooplankton within the Area is expected to be similar to lack of hard substrate/habitat complexity. head of the Cape Range Canyon.
offshore waters in the Northwest Province and may include e Increased productivity associated with upwelling at the Peak primary productivity occurs along the shelf edge of the
organisms that complete their lifecycle as plankton (e.g. i - Ningaloo Reef in late summer/early autumn.
copepods, euphausiids) as well as larval stages of other poundarles of the Exm.outh.PIateag may resulyn |ncrea§ed _ _ _
taxa such as fishes, corals and molluscs. fish abundance and diversity, particularly during upwelling e Pelagic and demersal fish populations.

Pelagic and Demersal Fish Populations events. e Seasonal aggregations of pelagic species such as whale
. Lo . . sharks and large billfish.

e Fish assemblage species richness in the region has been ) ) )
shown to decrease with depth as well as positively ¢ The merging of northward and southward flowing currents is
correlate with habitat complexity, with more complex thought to be responsible for the representation of both
abundance than bare areas.

e Fish fauna are not expected to be abundant in the Area,
and diversity is expected to be limited due to depth and the
lack of hard substrate/habitat complexity.
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Sensitive EP Section

Description

Receptor

Area A

Area B

Area C

BIAs 45.2 .

Pygmy blue whale migration — annual seasonal migration
with peak past Exmouth towards Indonesia (April to
August), returning southerly following the WA coastline
(October to late January).

Flatback turtle internesting — turtle internesting buffer zone
BIA at Montebello/Browse Island (peak period in December
and January).

Whale shark foraging — foraging occurs northward from the
Ningaloo Marine Park along the 200 m isobath (July to
November).

Wedge-tailed shearwater breeding (August to April).

e No overlapping BIAs. The closest BIA is the pygmy blue
whale migration BIA, located about 27 km south-east from
the Area.

e Pygmy blue whale foraging — a BIA for pygmy blue whale
foraging occurs off the coast of Exmouth and lies within the
migration BIA.

e Humpback whale migration — annual seasonal migration
along the WA coastline with peak past Exmouth travelling
northward (June — July), returning southerly along the same
route (August to November). The BIA transects the
south-eastern side of Area C.

e Flatback turtle internesting — internesting BIA occurs at
Muiron Islands and the Ningaloo coast, where nesting
occurs from October to March each year with a peak in
December and January. Area C overlaps a portion of the
outer region of the BIA.

e Loggerhead turtle internesting — internesting BIA at the
Muiron Islands and the Ningaloo coast, where nesting
occurs from November to May each year with no defined
peak (Department of Environment and Energy (DoEE),
2017). Area C overlaps with a portion of the outer region of
the BIA.

e Green turtle internesting — internesting BIAs occur at the
Muiron Islands and North West Cape where nesting peaks
from November to March each year (DoEE, 2017). Area C
overlaps a minor portion of the outer region of both BIAs.

e Hawksbill turtle internesting — internesting BIA occurs along
the Ningaloo coast and Jurabi coast where nesting peaks
from October to February each year (DoEE, 2017). Area C
overlaps a minor portion (~4%) of the outer region of the
BIA.

Marine Mammals 45.2

Protected Species

Species overlapping the Area:
Sei whale

May infrequently occur within the Area, mainly during
winter months when the species may move away from
Antarctic feeding areas.

Pygmy blue whale

Likely to occasionally occur within the Area, particularly
during their annual migrations. When individuals do occur
in the Area, it is likely there will be only one or a few
individuals and their time in the area will be brief.

Pygmy blue whale migration BIA overlaps the Area.

Humpback whale

May occur in the southern portion of the Area during the
annual migration period (northerly migration May to
November, with a peak in June and July; southern
migration from August to November). Unlikely to occur in
the Area outside of the migration period.

Bryde’'s whale

Presence in the Area is likely to be a remote occurrence
and limited to a few individuals.

Killer whale

Given the wide distribution of killer whales and their
preference for colder waters, the Area is unlikely to
represent an important habitat for this species.

Sperm whale

Presence in the Area is likely to be a rare occurrence and
limited to a few individuals infrequently transiting the area.

Species overlapping the Area:
Sei whale

e May infrequently occur within the Area, mainly during
winter months when the species may move away from
Antarctic feeding areas.

Pygmy blue whale

e Likely to occasionally occur within the Area, particularly
during their annual migrations. When individuals do occur
in the Area, it is likely there will be only one or a few
individuals and their time in the area will be brief.

Humpback whale

e Unlikely to occur within the Area due to their preference for
more shallow coastal water.

Bryde’'s whale

e Presence in the Area is likely to be a remote occurrence
and limited to a few individuals.

Killer whale

e Given the wide distribution of killer whales and their
preference for colder waters, the Area is unlikely to
represent an important habitat for this species.

Sperm whale

e Presence in the Area is likely to be a rare occurrence and
limited to a few individuals infrequently transiting the area.

Species overlapping the Area:
Sei whale
e May infrequently occur within the Area, mainly during winter

months when the species may move away from Antarctic
feeding areas.

Pygmy blue whale
e Likely to occur within the Area, particularly during their
annual migrations. When individuals do occur in the Area, it

is likely there will be only one or a few individuals and their
time in the area will be brief.

Humpback whale

e Likely to occur in the southern portion of the Area during the
annual migration period (northerly migration May to
November, with a peak in June and July; southern migration
from August to November). Unlikely to occur in the Area
outside of the migratory period.

Antarctic minke whale
e Presence in the Area is unlikely.
Fin whale

e Likely to infrequently occur within the Area, mainly during
winter months when the species may move away from
Antarctic feeding areas.

Killer whale

e Given the wide distribution of killer whales and their
preference for colder waters, the Area is unlikely to
represent an important habitat for this species.
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Sensitive EP Section Description
Receptor
P Area A Area B Area C
Indo-Pacific humpback dolphin Sperm whale

e Unlikely to occur due to preference for shallow (<20 m) e Presence in the Area is likely to be a rare occurrence and

coastal habitats. limited to a few individuals infrequently transiting the area.
Spotted bottlenose dolphin Spotted bottlenose dolphin

e Unlikely to occur due to preference for shallow (<10 m) e Unlikely to occur due to preference for shallow (<10 m)
coastal habitats. coastal habitats.

Marine Turtles 452 e Five species of threatened marine turtles (loggerhead, Five species of threatened marine turtles (loggerhead, e Five species of threatened marine turtles (loggerhead,
green, leatherback, hawksbill and flatback) may occur in green, leatherback, hawksbill and flatback) may occur in green, leatherback, hawksbill and flatback) may occur in the
the Area. the Area. Area.

e The Area does not contain any known critical habitat for The Area does not contain any known critical habitat for e The Area does not contain any known critical habitat for any
any species of marine turtle. any species of marine turtle. species of marine turtle.

e The Area partially overlaps an internesting buffer (40 km) The Area is not within or adjacent to any marine turtle BIAs e The Area partially overlaps an internesting buffer (40 km) for
for flatback turtles around Montebello Islands, listed as or habitat critical to the survival of a marine turtle species. flatback turtles around the Muiron Islands, listed as critical
critical to the survival of a marine turtle species. Presence of marine turtles within the Area is likely to be to the survival of a marine turtle species.

e The Area partially overlaps an internesting buffer (60 km) rare and limited to small numbers transiting through the e The Area partially overlaps an internesting buffer (20 km) for
BIA for flatback turtles around Montebello Islands. area. loggerhead turtles around the Ningaloo coastline, listed as

e Presence of marine turtles within the Area is likely to be critical to the survival of a marine turtle species.
infrequent and limited to individuals or small numbers e The Area partially overlaps an internesting buffer (60 km)
transiting through the area. BIA for flatback turtles around Muiron Islands.

e  Marine turtles may be present as transitory individuals within
the Area, but are unlikely to be frequent due to depths and
absence of foraging habitat.

Sea snakes 45.2 e The short-nosed sea snake (critically endangered) was No threatened or migratory sea snake species were e The short-nosed sea snake (critically endangered) was
identified as potentially occurring within the Area. identified as occurring within the Area identified as potentially occurring within the Area.

e Given the offshore location and water depths, sea snakes Given the offshore location and deeper water depths of the e Given the offshore location and deeper water depths of the
may be present in the Area in low numbers. Area, sea snake sightings are likely to be infrequent and to Area, sea snake sightings are likely to be infrequent and to

comprise of only small numbers of individuals comprise of only small numbers of individuals.

Seahorses and 452 e Uncommon in deeper continental shelf waters (50-200 m) and therefore unlikely to occur within Areas A, B or C.

Pipefish

Sharks, Sawfish 452 e The Area does not contain any known critical habitat for The Area does not contain any known critical habitat for e The Area does not contain any known critical habitat for any

and Rays any species of shark or ray. any species of shark or ray. species of shark or ray.

e The presence of EPBC listed sharks and rays is likely to be The presence of EPBC listed sharks and rays is likely to be e The presence of EPBC listed sharks is likely to be infrequent
infrequent and limited to individuals or small numbers infrequent and limited to individuals or small numbers and limited to individuals or small numbers transiting
transiting through the Area. transiting through the Area. through the Area.

e Giant and reef manta rays (listed as Migratory under the
EPBC Act) are known to be both resident and seasonal
visitors to Ningaloo Reef and therefore may be present
within the Area, particularly during periods of increased
productivity (March to August).

Oceanic Seabirds 452 e Thirteen seabird or migratory shorebird species protected Seven seabird or migratory shorebird species protected e Fourteen seabird or migratory shorebird species protected

and/or  Migratory under the EPBC Act were identified as potentially occurring under the EPBC Act were identified as potentially occurring under the EPBC Act were identified as potentially occurring

Shorebirds within the Area (red knot, common sandpiper, common within the Area (red knot, common sandpiper, common within the Area (red knot, common sandpiper, common
noddy, sharp-tailed sandpiper, pectoral sandpiper, lesser, noddy, sharp-tailed sandpiper, pectoral sandpiper, lesser noddy, sharp-tailed sandpiper, pectoral sandpiper, lesser,
frigatebird, great frigatebird, curlew sandpiper, southern frigatebird, southern giant-petrel). frigatebird, great frigatebird, curlew sandpiper, southern
giant-petrel, eastern curlew, Australian fairy tern, streaked giant-petrel, eastern curlew, soft-plumaged petrel,
shearwater, osprey). Australian fairy tern, streaked shearwater, osprey).

e No critical habitat associated with these species has been e No critical habitat associated with these species has been
identified for the Area. identified for the Area.

é Cultural Heritage 4.6.1 e There are no known sites of Indigenous or European There are no known sites of Indigenous or European e There are no known sites of Indigenous or European cultural
o cultural or heritage significance within or immediately cultural or heritage significance within or immediately or heritage significance within the Area.

= - .

S adjacent to the Area. adjacent to the Area. o Adjacentto the Area is the Ningaloo Coast National Heritage
o Area and Ningaloo Marine Area (Commonwealth waters)
-8 Commonwealth Heritage Place.

3 e Adjacent to the Ningaloo Coast World Heritage Area.
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Sensitive EP Section Description
Receptor
P Area A Area B Area C
e  Occurrence of terrestrial Indigenous heritage sites along the
Cape Range Peninsula, 16 km south of Area C.
Ramsar Wetlands 4.6.2 There are no Ramsar wetlands within or adjacent to the Areas.
Fisheries — 4.6.3 Commonwealth fisheries Commonwealth fisheries Commonwealth fisheries
Commercial e Southern Bluefin Tuna Fishery ¢ Southern Bluefin Tuna Fishery e Southern Bluefin Tuna Fishery
e  Western Skipjack Fishery e  Western Skipjack Fishery e Western Skipjack Fishery
e  Western Tuna and Billfish Fishery e Western Tuna and Billfish Fishery. e  Western Tuna and Billfish Fishery
e  North West Slope Trawl Fishery. State fisheries e  North West Slope Trawl Fishery.
State fisheries o Mackerel Managed Fishery State fisheries
e  Mackerel Managed Fishery e  South West Coast Salmon Managed Fishery e  Mackerel Managed Fishery
e  South West Coast Salmon Managed Fishery e West Coast Deep Sea Crustacean Managed Fishery e  South West Coast Salmon Managed Fishery
e West Coast Deep Sea Crustacean Managed Fishery e Marine Aquarium Managed Fishery. e West Coast Deep Sea Crustacean Managed Fishery
e Pearl Oyster Managed Fishery There are no aquaculture leases within or adjacent to the Area. e Pearl Oyster Managed Fishery
e  Marine Aquarium Managed Fishery e Marine Aquarium Managed Fishery
e Specimen Shell Managed Fishery e  Specimen Shell Managed Fishery
e Onslow Prawn Managed Fishery e Western Coast Rock Lobster Managed Fishery
e Pilbara Demersal Scalefish Managed Fisheries. e Pilbara Demersal Scalefish Managed Fisheries.
There are no aquaculture leases within or adjacent to the Area. There are no aquaculture leases within or adjacent to the Area.
Fisheries — 4.6.4 There are no traditional or customary fisheries within or adjacent to the offshore Areas.
Traditional
Tourism and 4.6.5 e No tourism or recreation activities are known to take place e No tourism or recreation activities are known to take place e No tourism activities are known to take place specifically
Recreation within the Area due to water depths and distance offshore. within the Area due to water depths and distance offshore. within the Area.
e Annual local billfish tournaments are known to occur in
January and March that may occur within the Area.
Shipping 4.6.6 e No AMSA marine fairways pass through the Area; e Light to moderate shipping activity in the eastern portion of e Light to moderate shipping activity in the eastern portion of
however, Australian Maritime Safety Authority (AMSA) the Area. the Area.
data indicates moderate to heavy traffic occurs in the e Located about 8 km west of an AMSA marine fairway. e Overlap with an AMSA marine fairway at the north-west
central-eastern region of the Area. corner of the Area, with relatively light shipping traffic within
the corridor.
Oil and Gas 4.6.7 e Located within an area of established oil and gas e No commissioned oil and gas infrastructure occurs within e Located within an area of established oil and gas operations
Infrastructure operations in the broader NWMR. the Area. in the broader NWMR.
e The Pluto Platform and associated infrastructure is located e The Ngujima-Yin FPSO and associated infrastructure is
within the Area. located within the Area.
e The Wheatstone Platform and associated infrastructure is e The Ningaloo Vision FPSO and associated infrastructure is
located within the Area. located within the Area.
Defence 4.6.8 e Partial overlap with the Learmonth Military Flying Training e Overlaps with the Learmonth Military Flying Training e Partially overlaps with the Learmonth Military Flying Training
practice area at the south-west portion of the Area. practice area. practice area.
e  Overlaps with the Learmonth Military Flying Training/Firing e Partially overlaps with the Learmonth Military Flying
practice area. Training/Firing practice area.
Values and 4.7 Area overlaps with the: e Area overlaps with the Exmouth Plateau KEF. Area overlaps with the:
Sensitivities + Montebello Islands Australian Marine Park e Gascoyne Australian Marine Park
e Continental Slope Demersal Fish Communities KEF e Continental Slope Demersal Fish Communities KEF
e Ancient Coastline at 125 m Depth Contour KEF. e Ancient Coastline at 125 m Depth Contour KEF
+ Exmouth Plateau KEF e Commonwealth Waters Adjacent to Ningaloo Reef KEF
e Canyons Linking the Cuvier Abyssal Plain and Cape Range
Peninsula KEF.
e  Exmouth Plateau KEF
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4.3 Regional Context

Areas A, B and C are located in Commonwealth waters and lie within three provincial bioregions in
the NWMR, as defined in the Integrated Marine and Coastal Regionalisation of Australia (IMCRA
v4.0) (Department of Environment and Heritage (DEH), 2006). Area A is located on both the upper
and lower continental slope within the Northwest Province (62%) and the Northwest Shelf Province
(38%). Area B is located entirely within the Northwest Province. Area C overlaps three bioregions:
the Northwest Province (91%), Central Western Shelf Transition (6%) and Northwest Shelf Province
(3%).

The Northwest Province is part of the wider NWMR (Figure 4-1) as defined under the IMCRA v4.0
(DEH, 2006). The Northwest Province is located offshore (beyond the continental shelf break)
between Exmouth and Port Hedland and covers a total area of 188,730 km? (Department of
Environment, Water, Heritage and the Arts (DEWHA), 2008; Heap et al., 2005).

The Northwest Province is characterised by the following biophysical features (DEWHA, 2008):

« Climatic conditions are transitional between dry tropics to the south and humid tropics
to the north.

« There are strong seasonal winds and moderate tropical cyclone activity.

« The Province is entirely on the continental slope, between the shallower continental
shelf and the Abyssal Plain.

« Several topographic features exist such as the Exmouth Plateau, Montebello Trough
and other terraces and canyons (several of which are associated with KEFs; refer to
Section 4.7.4). Area C partially overlaps the Montebello Trough.

« Surface ocean circulation is strongly influenced by the ITF via the Eastern Gyre and
the Leeuwin Current (and associated undercurrent). During summer when the ITF is
weaker, south-west winds cause intermittent reversals in currents. These events may
be associated with occasional weak shelf upwellings.

« Deeper surface waters are tropical year-round and highly stratified during summer
months (thermocline occurring at water depths between 30 and 60 m). In winter,
surface waters are well mixed with thermoclines occurring deeper around 120 m
depth.

e There is a transitional boundary between tropical and temperate marine biological
communities.

« There is a relatively high endemism of demersal fish species associated with the
continental slope.

o Pelagic food webs, potentially enhanced by upwelling associated with seabed
features, support larger fauna such as fishes, sharks and dolphins.

« Soft sediment seabeds dominate benthic habitats, with associated epifauna
communities such as filter and deposit feeders.

« Significant migratory routes, resident populations, breeding and/or feeding grounds
are present for a number of EPBC Act listed Threatened and Migratory marine
species, including humpback whales, pygmy blue whales, marine turtles, whale
sharks and seabirds.

The Northwest Shelf Province is characterised by the following biophysical features (DEWHA, 2008):

« Climatic conditions are transitional between dry tropics to the south and humid tropics
to the north.
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There are strong seasonal winds and moderate tropical cyclone activity.

Deeper surface waters are tropical year-round and highly stratified during summer
months (thermocline occurring at water depths between 30 and 60 m). In winter,
surface waters are well mixed with thermoclines occurring deeper around 120 m
depth.

Surface ocean circulation is strongly influenced by the ITF via the Eastern Gyre.
During summer when the ITF is weaker, south-west winds cause intermittent
reversals in currents. These events may be associated with occasional weak shelf
upwellings.

The seabed in the region consists of sediments that generally become finer with
increasing water depth, ranging from sand and gravels on the continental shelf to
mud on the slope and Abyssal Plain. About 60-90% of the sediments in the region
are carbonate derived (Brewer et al., 2007). The distribution and resuspension of
sediments on the inner shelf is strongly influenced by the strength of tides across the
continental shelf as well as episodic cyclones. Further offshore, on the mid to outer
shelf and on the slope, sediment movement is primarily influenced by ocean currents
and internal tides, the latter causing resuspension and net downslope deposition of
sediments (Department of Sustainability, Environment, Water, Population and
Communities (DSEWPaC), 2012a).

The region has high species richness but a relatively low level of endemism, i.e.
species particular to the region in comparison to other areas of Australian waters.
Furthermore, most of the region’s species are tropical and are recorded in other areas
of the Indian Ocean and Western Pacific Ocean.

Benthic communities within the region range from nearshore benthic primary
producer habitats such as seagrass beds, coral communities and mangrove forests
to offshore soft sediment seabed habitats associated with low density sessile and
mobile benthos such as sponges, molluscs and echinoids (with noted areas of
sponge hotspot diversity).

Internationally significant migratory routes, resident populations, breeding and/or
feeding grounds are present for a number of EPBC Act listed Threatened and
Migratory marine species, including humpback whales, pygmy blue whales, marine
turtles, whale sharks and seabirds.

The Central Western Shelf Transition is characterised by the following biophysical features (DEWHA,

2008):

There is a dry tropical climate with high seasonal cyclone frequency (December to
April).

It is located on the continental shelf from the North West Cape to Coral Bay, and
includes both State and Commonwealth waters from 0—-80 m.

It is strongly influenced by the interactions between the Leeuwin Current, Leeuwin
Undercurrent and Ningaloo Current.

Southward flowing surface currents and northward flowing undercurrents converge,
resulting in a representation of both tropical and temperate species within the
bioregion.

The proximity of the shelf break to the coast is a significant feature, driving upwelling
and productivity.

Canyons in the slope, including the Cape Range Canyon, channel upwellings toward
Ningaloo Reef.
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« The Ningaloo Reef comprises a significant portion of the bioregion, and stretches
over 260 km from Red BIuff to the North West Cape.

« Seasonal and resident iconic species associated with Ningaloo Reef are present,
including marine turtles, dugongs, whale sharks, manta rays and humpback whales.

« Sponge and filter-feeding communities in deeper waters around Ningaloo Reef are
thought to be significantly different to adjacent marine regions. Therefore, the
bioregion may contain areas of high and unique sponge biodiversity.
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Figure 4-1: Provincial scale marine regions within Area A, B and C, and the location of the Areas (IMCRA Version 4.0, DEH, 2006)
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4.4  Physical Environment

4.4.1 Climate and Meteorology

4.4.1.1 Seasonal Patterns

The climate of the NWMR is dry tropical, exhibiting a hot summer season from October to April and
a milder winter season between May and September (Figure 4-2) (Bureau of Meteorology (BoM),
2017). There are often distinct transition periods between the summer and winter regimes, which are
characterised by periods of relatively low winds (Pearce et al., 2003).

The region experiences a tropical monsoon climate, with distinct wet (January to July) and dry
(August to November) seasons. Rainfall in the region typically occurs during the wet season, with
highest falls observed during late summer, often associated with the passage of tropical low pressure
systems and cyclones (Pearce et al., 2003).

Air temperatures in the region, as measured at the Barrow Island meteorological station (about
48 km south-east from Area A) and Exmouth meteorological station (Learmonth airport, about
233 km south-east from Area B and 63 km south-east from Area C) follow similar seasonal trends,
shown in Figure 4-2 and Figure 4-3.

At Barrow Island, average monthly maximum temperatures during summer reach 34 °C in February,
falling to an average maximum of 24 °C in July (BoM, 2019). Average minimum temperatures range
from 27 °C in March to 18 °C in July (BoM, 2019).

At Exmouth, average monthly maximum temperatures during summer reach 38 °C in January, falling
to an average maximum of 24 °C in July (BoM, 2019). Average minimum temperatures range from
24 °C in February to 11 °C in July (BoM, 2019).
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Figure 4-2: Mean monthly average maximum and minimum temperature and mean rainfall from 1999
to 2019 at Barrow Island (BoM, 2019)
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Figure 4-3: Mean monthly average maximum and minimum temperature and mean rainfall from 1999
to 2019 at Exmouth (Learmonth Airport) (BoM, 2019)

4.4.1.2 Wind

Winds vary seasonally, with a tendency for winds from the south-west during summer months
(September to March) and the south-east in autumn and winter months (April to August). The
summer south-westerly winds are driven by high pressure cells that pass from west to east over the
Australian continent. During winter months, the relative position of the high pressure cells moves
further north, leading to prevailing south-easterly winds blowing from the mainland (Pearce et al.,
2003). Winds typically weaken and are more variable during the transitional period between the
summer and winter regimes, generally in April and August.

4.4.1.3 Tropical Cyclones

Tropical cyclones are relatively frequent for the NWMR, with the Pilbara coast experiencing more
cyclonic activity than any other region of the Australian mainland coast (BoM n.d.) (Figure 4-4).
Tropical cyclone activity can occur between November and April and is most frequent during
December to March (i.e. considered the peak period), with an annual average of about one storm
per month. Cyclones are less frequent in November and April.
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Figure 4-4: Cyclone tracks within the NWMR
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4.4.2 Oceanography

4.4.2.1 Currents and Tides

The large-scale ocean circulation of the NWMR is primarily influenced by the ITF (Meyers et al.,
1995; Potemra et al., 2003), and the Leeuwin Current (Batteen et al., 1992; Godfrey and Ridgway,
1985; Holloway and Nye, 1985; James et al., 2004; Potemra et al., 2003) (Figure 4-5). Both of these
currents are significant drivers of the NWMR ecosystems. The currents are driven by pressure
differences between the equator and the higher density cooler and more saline waters of the
Southern Ocean, strongly influenced by seasonal change and El Nifio and La Nifia episodes
(DSEWPaC, 2012a). The ITF and Leeuwin Current are strongest during late summer and winter
(Holloway and Nye, 1985; James et al., 2004). Flow reversals to the north-east associated with
strong south-westerly winds are typically weak and short lived but can generate upwelling of cold,
deep water onto the shelf (Condie et al., 2006; Holloway and Nye, 1985; James et al., 2004).

The Leeuwin Current flows southward along the edge of the continental shelf and is primarily a
surface flow (up to 150 m deep). It is strongest during winter (Cresswell, 1991). The Ningaloo Current
flows in the opposite direction to the Leeuwin Current, running northward along the outside of
Ningaloo Reef and across the inner shelf from September to mid-April (Figure 4-5). When the
Northwest Monsoon terminates in March, an ‘extended Leeuwin Current’, currently known as the
Holloway Current, develops, flowing south-east along the Northwest Shelf (DSEWPaC, 2012a).

In addition to the synoptic-scale current dynamics, tidally-driven currents are a significant component
of water movement in the NWMR. Wind-driven currents become dominant during the neap tide
(Pearce et al., 2003). In summer, the stratified water column and large tides can generate internal
waves over the upper slope of the NWMR (Craig, 1988). As these waves pass the shelf break at
about 125 m depth, the thermocline may rise and fall by up to 100 m in the water column (Holloway,
1983; Holloway & Nye, 1985). Internal waves of the NWMR are confined to water depths between
70 m and 1000 m; the dissipation energy from such waves can enhance mixing in the water column
(Holloway et al., 2001).

Tides in the NWMR are semi-diurnal and have a pronounced spring-neap cycle, with tidal currents
flooding towards the south-east and ebbing towards the north-west (Pearce et al., 2003). The NWMR
exhibits a considerable range in tidal height, from microtidal (<2 m) south-west of Barrow Island to
macrotidal (>6 m) north of Broome (Brewer et al., 2007; Holloway, 1983). Storm surges and cyclonic
events can also significantly raise sea levels above predicted tidal heights (Pearce et al., 2003).
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Figure 4-5: Generalised schematic of ocean circulation for wider marine region (DEWHA, 2008)

4.4.2.2 Wave Height

Datawell waverider buoys measured wave height from 1993 to 2005 near the Pluto Platform (within
Area A), recording a maximum measured non-cyclonic significant wave height of 6.2 m and a
combined non-cyclonic and cyclonic maximum wave height of 11.4 m.

4.4.2.3 Seawater Characteristics

The offshore, oceanic seawater characteristics of Areas A, B and C exhibit seasonal and water depth
variation in temperature and salinity, which are greatly influenced by major currents in the region
(Figure 4-5). Surface waters are relatively warm year-round, with temperatures reaching 30 °C in
summer and dropping to 22 °C in winter (Pearce et al.,, 2003). Below the thermocline, water
temperature will typically continue to decrease; depth and near-seabed temperatures are expected
to be very low (<6 °C). Water quality in the NWMR is regulated by the ITF, a low-salinity water mass
that plays a key role in initiating the Leeuwin Current (DSEWPaC, 2012a). It brings warm,
low-nutrient, low-salinity water from the western Pacific Ocean through the Indonesian archipelago
to the Indian Ocean. It is the primary driver of the oceanographic and ecological processes in the
region (DEWHA, 2008). South of the NWMR, the Leeuwin Current continues to bring warm,
low-nutrient, low-salinity water further south. Eddies formed by the Leeuwin Current transport
nutrients and plankton communities offshore (DEWHA, 2008). During summer, the Leeuwin Current
typically weakens and the Ningaloo Current develops, facilitating upwellings of cold, nutrient-rich
waters onto the Northwest Province (DSEWPaC, 2012a). The bathypelagic zone is characterised by
cold, oxygen and nutrient-rich water that receives very little (<1%) sunlight. Below the thermocline,
water temperature typically continues to decrease with depth; near-seabed temperatures are
expected to be very low (<6 °C).
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4.4.2.4 Bathymetry

The bathymetry of the NWMR is characterised by four distinct zones: the inner continental shelf, the
middle continental shelf, the outer shelf/continental slope and the Abyssal Plain. These divisions are
made based on water depth and geomorphic features in the region (Heap and Harris, 2008). The
inner continental shelf is the area from the coast to about 30 m water depth. The middle continental
shelf is the area between 30 and 120 m water depth. Several deep-sea geomorphic features in the
form of Abyssal Plains, marginal plateaus and sub-marine canyons provide broad-scale, biologically
important seabed habitat. These have been defined as KEFs by the Commonwealth Government
and are described in Section 4.7.4.

The North West Shelf (NWS), containing about half of Area A and a small easterly section of Area C,
encompasses more than 60% of the continental shelf in the NWMR (Baker et al., 2008), gradually
sloping from the coastline to the shelf break at the edge of the region. It includes water depths of 0—
200 m. About half the NWS is in water depths of 50-100 m (DEWHA, 2008). The NWS includes a
number of seafloor features such as submerged banks and shoals, and valley features that are
thought to be morphologically distinct from other features of these types in different regions of the
NWMR (DEWHA, 2008).

Area A

Area A is located on the middle of the continental shelf in depths ranging between about 40 and
1400 m. Area A is bisected (south-west to north-east) by a steep slope separating the upper and
lower continental slope. Beyond this steep slope at the north-west portion of Area A, the seabed is
relatively flat and featureless. High resolution bathymetric data indicates an undulating cemented
surface, expressed at the seabed as a series of ridges (Figure 4-6).

Several steps and terraces caused by Holocene sea level changes are present in the NWMR. The
most prominent of these features occurs as an escarpment along the NWS and Sahul Shelf at a
depth of 125 m. This escarpment is related to an ancient sub-aerially exposed land surface and
coastline (beach and dune deposits), known as the ancient coastline. A description of the Ancient
Coastline KEF is provided in Section 4.7.4.

Area B

Area B is located entirely on the Exmouth Plateau, in water depths ranging from about 800 to
1200 m. The Exmouth Plateau is a distinctive geomorphic feature containing topographic features
including terraces, canyons and pinnacles (DEWHA, 2008). The topography of the Exmouth Plateau
is thought to modify deep water flow and contribute to upwelling of deep nutrient-rich waters, as well
as provide conduits for moving sediment from the plateau surface to the abyss (DoEE n.d.). The
Exmouth Plateau is a listed KEF and is described in Section 4.7.4.

Area C

Area C is located in water depths of about 150 to 1100 m. Geophysical surveying of permit area
WA-28-L, located in Area C, indicates that the area consists of a relatively flat and featureless
seabed at a depth of about 390 m. This contrasts with the area to the south of WA-28-L where
seabed topography includes an extensive area of mega ripples and canyon features, such as the
east/west oriented Enfield Canyon and the generally north/south running Enfield Escarpment
(Woodside, 2014). The canyons linking the Cuvier Abyssal Plain and Cape Range Peninsula KEF is
located partially within Area C and is described in Section 4.7.4.
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Figure 4-6: Bathymetry and seabed features of Area A (includes data from Pluto Deep Bathymetry Model AUV 3D)
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Figure 4-7: Bathymetry and seabed features of Area B (includes data from Scarborough Deep Bathymetry Model AUV 3D)
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Figure 4-8: Bathymetry and seabed features of Area C (includes data from Exmouth Deep Bathymetry Model AUV 3D)
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4.4.3 Marine Sediment

Beyond the shelf break of the NWMR, the proportion of fine sediments increases along the
continental slope towards the Exmouth Plateau and the Abyssal Plain (Baker et al., 2008).
Deepwater sediments in the Northwest Province largely comprise fine carbonate sands and silts
derived from marine detritus from the water column above (Brewer et al., 2007; DEWHA, 2008).
Areas along the edge of the Exmouth Plateau likely consist of deep, soft sediments travelling down
the slope from shallower waters which have accumulated over the years. Sediment differentiation
within the NWS occurs on a north-south gradient. Within the southern area of the NWS, sediment
texture is relatively homogenous and dominated by sands, with a small proportion of gravels. Seabed
sediments of the continental slope in the NWS are generally dominated by carbonate silts and muds.

Area A is dominated by soft sediment (fine to coarse sands) (Neptune Geomatics, 2010; RPS,
2010a, 2011a), similar to previous surveys within the Northwest Shelf Province and nearby fields at
similar water depths (RPS Bowman Bishaw Gorham, 2004; Chevron, 2005, 2010; RPS, 2010b,
2011b). Seabed relief in areas of bare sediment consists mainly of ‘small ripples’ less than 0.1 m
high, which is consistent with tidally-driven bottom currents. Sediments at Woodside’s nearby
Balnaves Development field, in 135 m water depth, are fine silt and mud (RPS, 2011b). Sediments
in the nearby area of the Wheatstone Platform, in 70—-250 m water depths, are fine to medium sands
with shell and coral fragments (Chevron, 2010).

A survey for Permit Area WA-1-R, located within Area B, found the seabed to be relatively uniform
and smooth and indicative of the wider area. Deepwater areas of soft substrate typically support a
low abundance, richness and diversity of benthic communities. Areas of hard substrate typically
support more diverse epibenthic communities (Heyward et al., 2001). The deep water and the
presence of mostly fine grained sediments with a lack of hard substrate suggests abundances and
diversity will be low.

A sediment classification scheme of the Vincent Development area (based on acoustic data), located
in Area C, indicated that the upper slope habitat (in depths of about 200 to 500 m) were generally
composed of coarser and/or more consolidated sediments as compared to the mid-slope (500 to
1000 m). Sediments within the Enfield Canyons were found to comprise sand, silt, clays and fines.

4.4.4 Air Quality

There is a lack of air quality data for the Northwest Province and greater offshore NWMR air shed.
Due to the extent of the open ocean area and the activities that are currently conducted within the
Northwest Province, it is considered the ambient air quality in Areas A, B and C, and wider offshore
NWMR, will be of high quality.

4.5 Biological Environment

451 Habitats

45.1.1 Critical Habitat — EPBC Listed

No Critical Habitats or Threatened Ecological Communities as listed under the EPBC Act are known
to occur within Areas A, B or C, as indicated by the EPBC Act Protected Matters Report extracted
on 17 July 2019 (Appendix C).
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Marine Primary Producers

Seabed communities in deeper shelf waters receive insufficient light to sustain ecologically-sensitive
primary producers, such as seagrasses, macroalgae or reef-building corals. Given the water depths
in Area A (41 m—1390 m), Area B (884 m-1233 m) and Area C (166 m—1182 m), these benthic
primary producer habitats will not occur, but are present in the wider region in locations such as
Ningaloo Reef, Exmouth Gulf, the Muiron Islands, sections of the Pilbara coastline, the Browse and
Montebello Island group and other islands along the Pilbara coastline.

Coral Reef

Coral reef habitats have a high diversity of corals and associated fish and other species of both
commercial and conservation importance. Given the water depth range over Area A (41-1390 m),
Area B (884-1233 m) and Area C (166 m—1182 m), coral reefs are not expected within Areas A, B
or C. Itis acknowledged that coral reef habitats are an integral part of the marine environment nearby
Areas A, B or C, including:

e Ningaloo Marine Park (adjacent to Area C)

e Rankin Bank (16 km east of Area A)

e Muiron Islands (18 km south-east of Area C)

« Montebello Islands (27 km south-east of Area A)
o Barrow Island (48 km south of Area A).

Hard corals in the region typically have a distinct spawning season, with most species spawning
during autumn (March/April) (Rosser and Gilmour, 2008; Simpson et al., 1993a). Further information
about locations with coral reef habitats is provided in Section 4.7.

Seagrass Beds/Macroalgae

Seagrass beds and benthic macroalgae reefs are a main food source for many marine species and
also provide key habitats and nursery grounds (Heck et al., 2003; Wilson et al., 2010). In the northern
half of Western Australia, these habitats are restricted to sheltered and shallow waters due to large
tidal movement, high turbidity, large seasonal freshwater run-off and cyclones (Department of
Fisheries (DoF), 2011). No seagrass beds or macroalgae occur in Areas A, B or C as the seabed
receives insufficient photosynthetically active radiation to support such communities. However,
seagrass beds and macroalgae habitats are present along nearby islands and the mainland, and
are widely distributed in shallow coastal waters that receive sufficient light to support them. The
nearest suitable seagrass/macroalgae habitat from Area A is about 13 km to the south-east at the
Montebello Islands. The nearest suitable seagrass/macroalgae habitat from Area B occurs about
14 km to the south in the Exmouth Gulf. Area C is located at least 115 km from the nearest known
seagrass/macroalgae habitat (Montebello Islands). Further information about locations with
seagrass and macroalgae habitats is provided in Section 4.7.

Mangroves

Mangrove systems provide complex structural habitats that act as nurseries for many marine species
as well as nesting and feeding sites for many birds, reptiles and insects (Robertson and Duke, 1987).
Mangroves also maintain sediment, nutrient and water quality within habitats and minimise coastal
erosion. These coastal habitats are not found within or adjacent to Areas A, B or C, but can be found
in the wider region in locations such as Ningaloo Reef, Exmouth Gulf and the Pilbara shoreline.
Further information about locations with mangrove habitats is provided in Section 4.7.
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Lifecycle Stages ‘Critical’ Habitats

Spawning, Nursery, Resting and Feeding Areas

Critical habitats for species conservation include spawning, nursery, resting and feeding areas.
These critical habitats will vary for each species. Species-specific spawning timings and distribution
for a number of key fish species within Areas A, B and C, as provided by DoF, are outlined in
Table 4-2.

Figure 4-9 and Figure 4-10 demonstrate the species distribution (depth range) of the blue spotted
emperor, red emperor, ruby snapper, goldband snapper, Rankin cod and Spanish mackerel in the
Pilbara bioregion.

Any critical habitat for protected species within Areas A, B or C, as identified by the EPBC Protected
Matters Search (Appendix C), are outlined in Section 4.5.2 within the relevant species sections, or
within Section 4.7.

Table 4-2: Fish spawning timing in the North Coast bioregion

Key fish Spawning Distribution Likelihood of spawning
species within times
Zzone
Goldband September Adult goldband snapper occur in continental | Given the known depth range of
shapper to May | shelf waters at depths of 50—-200 m (Steve | goldband snapper, spawning may
(Pristipomoides (peaks Newman, personal communication, April | occur in the shallower portions of
multidens) January to | 2019), often forming large schools in | Areas A and C. Due to water depths
April) proximity to shoals, areas of hard flat bottom | outside the habitat range, spawning
and offshore reefs. Goldband snapper are | will not occur within Area B.
serial spawners and likely spawn every few | temporal overlap occurs between
days throughout the spawning period. peak spawning and the proposed
surveys in Area A, and general
spawning in Area C.
Rankin cod | June to | Rankin cod are a demersal species | Given the known depth range of
(Epinephelus December distributed along the warm coastal waters of | Rankin cod, spawning may occur in
multinotatus) North-west Western Australia from the | the shallower portions of Areas A
Abrolhos Islands to Cape Leveque. Adult | and C. Due to water depths outside
Rankin cod are found at depths of 10-150 m | the habitat range, spawning will not
(Steve Newman, personal communication, | occur within Area B.
April 2019), usually in association with | Temporal overlap occurs between
drop-offs and deep rocky reefs, while | Rankin cod spawning and the
juveniles are generally found in inshore | hroposed surveys, limited to the
coral reefs. month of December.
Red emperor | August to | Red emperor are widely distributed across | Given the known depth range of red
(Lutjanus sebae) | May (peaks | the continental shelf and found in depths of | emperor, spawning may occur in the
in  October | 10-180m (Steve Newman, personal | shallower portions of Areas A and C.
and March) | communication, April 2019). The species is | Due to water depths outside the
associated with reefs, lagoons, epibenthic | habitat range, spawning will not
communities, limestone sand flats and | occur within Area B.
gravel patches (Newman et al., 2018; DoF, Temporal overlap occurs between
2013). During the spawning period, females general and/or peak spawning and
release multiple batches of eggs overawide | proposed surveys in Areas A and C.
area.
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Key fish Spawning Distribution Likelihood of spawning
species within times
zone
Spanish September Spanish mackerel are a widely distributed | Given the known depth range of
mackerel to January pelagic species found throughout Indo-West | Spanish mackerel, spawning may
(Scomberomorus Pacific waters in depths of up to at least | occur in the shallower portions of
commerson) 50 m (Steve Newman, personal | Areas A and C. Due to water depths
communication, April 2019). outside the habitat range, spawning
Spanish mackerel spawning occurs in | Will not occur within Area B.
coastal waters. They are serial spawners. | Temporal overlap occurs between
Alongshore dispersal of eggs maintains | Spanish mackerel spawning and the
genetic homogeneity. Oil within the eggs | proposed surveys in Area A.
keeps them near the surface where water
temperatures are higher and where
hatchlings have greater access to plankton.
Eggs hatch 24 hours after fertilisation.
Blue-spotted June to April | The blue-spotted emperor is distributed | Given the known depth range of
emperor (two peak | primarily in WA waters from around | blue-spotted emperor, spawning
(Lethrinus periods July | Geraldton to Darwin. The species is found | may occur in the shallower portions
punctulatus) to October, | in depths from 5-110 m (Steve Newman, | of Area A. Due to water depths
March) personal communication, April 2019), often | outside the habitat range, spawning
in association with shallow reef, sand and | is unlikely to occur in Area C and will
mud areas. Low levels of heterogeneity | not occur within Area B.
indicate extensive connectivity between | Temporal overlap occurs between
populations over large distances (Johnson | area A and the 11-month spawning
etal.,, 1993; Moran et al., 1993). period of the blue spotted emperor.
No temporal overlap occurs between
Area A and the peak spawning
period of the blue-spotted emperor.
Ruby  snapper | December The ruby snapper is distributed in tropical
(Etelis to April | waters of the Indo-West and Central Pacific
carbunculus) (peak oceans. They are known to inhabit
January to | continental shelf and slope waters in depths
March) 0f150-480 m (Australian Museum, 2018;

Steve Newman personal communication,
April 2019).
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Figure 4-9: Species distribution (depth range) of blue spotted emperor, red emperor and ruby snapper in the Pilbara bioregion
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Fish Species Project Area | SeismicArea | Area(km2)
Goldband Snapper Area A Survey 380.1

Goldband Snapper Operational 259.1

Operational 1,627.10

.
N
Rankin Cod area survey 2131
A Operational 5
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Rankin Cod

Ar
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Spanish Mackerel Area Operational 110

Description depth

Area (km2)
contour range)

Goldband Snapper 50 -200m 68,748.40

Rankin Cod 10 -150m 42,574.50

Spanish Mackerel 1-150m 48,500.50

Spawning Contours

[ Goldband Snapper (50-200m Deplh)
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Figure 4-10: Species distribution (depth range) of goldband snapper, Rankin cod and Spanish mackerel in the Pilbara bioregion
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Migration Corridors

Many marine species including cetaceans, whale sharks and migratory seabirds and shorebirds
migrate seasonally between feeding, breeding and nursery habitats via migration corridors. Any
migration corridor for a protected species that passes through Areas A, B or C is outlined in
Section 4.5.2 within the relevant species section.

45.1.2 Other Communities/Habitats
Benthic Communities
Area A

Area A is located on both the upper and lower continental slope within the Northwest Province and
the Northwest Shelf Province. Benthic slope communities of the Northwest Province comprise both
tropical and temperate species with a north-south gradient (Brewer et al., 2007). In general, benthic
fauna are closely associated with substrate type, with deep water areas of soft substrate like those
found in Area A typically supporting a low abundance, richness and diversity of benthic communities,
and areas of hard substrate typically supporting more diverse epibenthic communities (Heyward et
al., 2001). Although little information exists on benthic communities over the Northwest Province, the
presence of soft sediments and limited hard substrate suggests the region may support some patchy
distributions of filter feeders and other epifauna, including mobile epibenthos (e.g. sea cucumbers,
ophiuroids, echinoderms, polychaetes and sea-pens (Brewer et al., 2007). The benthic communities
in the Northwest Shelf Province have been described as supporting low density communities of
bryozoans, molluscs and echinoids. Between Port Hedland and the North West Cape, a number of
high diversity fish communities have been identified (Fox and Beckley, 2005). Typical fish species
between depths of 100 and 200 m include goatfish, lizardfish, ponyfish and threadfin bream.

Area A overlaps with the Ancient Coastline at 125 m Depth Contour KEF, which is believed to be
characterised by rocky escarpments that provide biologically important habitat in areas otherwise
dominated by soft sediments (further detailed in Sections 4.7.1 and 4.7.4).

At Rankin Bank (about 16 km from Area A), filter feeders also make up about 3% of the benthic
cover, with sponges among the most abundant filter feeders (Australian Institute of Marine Science
(AIMS), 2014). Benthic communities at Rankin Bank are similar to those recorded at other shoals in
the NWMR (AIMS, 2014) and are considered to be representative of the broader benthic
communities within the region.

Area B

A deep water remotely operated vehicle (ROV) survey conducted by Woodside in waters between
821 and 2038 m depths off the coast of WA identified benthic associated species across four distinct
sites. At the survey location most consistent with the depths, sediment and geomorphology of
Area B, benthic fauna encountered were mainly echinoderms (e.g. sea cucumbers and sea stars)
(Bryce et al., 2015). Distinct signs of infaunal bioturbators and potential mounds created by
burrowing fish were also noted; however, abundance was found to be generally low (Bryce et al.,
2015). Benthic filter feeders and other epifauna and infauna are likely to inhabit Area B; however,
water depths and the presence of mostly fine grained sediments with a lack of hard substrate suggest
abundances and diversity will be low, and consistent with much of the broader Northwest Province.

Area B lies within the Exmouth Plateau KEF, an area that contributes to the productivity of the region
driven by upwelling of deep nutrient-rich waters. The plateau’s surface is rough and undulating at
900-1000 m depth (DoEE n.d.). The Exmouth Plateau is generally an area of low habitat
heterogeneity; however, it is likely to be an important area of biodiversity as it provides an extended
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area offshore for communities adapted to depths of around 1000 m (DoEE n.d.). The Exmouth
Plateau KEF is discussed in detail in Section 4.7.4.

Area B overlaps entirely with the Northwest Province. Benthic communities typically associated with
the Northwest Province are described above (Area A).

Area C

Area C overlaps three bioregions: the Northwest Province (91%), Central Western Shelf Transition
(6%) and Northwest Shelf Province (3%). Benthic communities typically associated with the
Northwest Province and Northwest Shelf Province have been described above (Area A).

Benthic fish communities typically associated with the Central Western Shelf Transition include both
tropical and temperate species, due to the southward-flowing surface currents bringing tropical
Indo-Pacific organisms into the bioregion. However, the presence of the northward-flowing Leeuwin
Undercurrent also transports temperate species from more southern areas (DEWHA, 2008; Brewer
et al., 2007). North West Cape has therefore been described as a boundary point for a transition in
demersal shelf and slope fish communities from tropical dominated communities to the north and
temperate communities to the south (DEWHA, 2008; Last et al., 2005).

The continental slope between North West Cape and the Montebello Trough has been identified as
one of the most diverse slope habitats of Australia, with over 508 fish species and the highest number
of endemic species (76) of any Australian slope habitat. However, the reasons for this high level of
endemism are not understood (DEWHA, 2008). The soft-bottom habitat of the canyons is also likely
to support important assemblages of epibenthic species (DEWHA, 2008).

Adjacent to Area C, the Commonwealth waters of Ningaloo Marine Park have been identified as an
area of high sponge diversity (Department of Conservation and Land Management (CALM), 2005;
Rees et al., 2004). Filter feeder communities in the wider region are primarily located in the deeper
waters of the Ningaloo Reef system as well as the Muiron Islands and nearshore waters of the
Pilbara Islands.

Plankton

Phytoplankton within Areas A, B and C are generally expected to reflect the conditions of the NWMR.
Primary productivity of the NWMR appears to be largely driven by offshore influences (as reported
by Brewer et al., 2007), with periodic upwelling events and cyclonic influences driving coastal
productivity with nutrient recycling and advection. There is a tendency for offshore phytoplankton
communities in the NWMR to be characterised by smaller taxa (e.g. bacteria), whereas shelf waters
are dominated by larger taxa such as diatoms (Hanson et al., 2007).

Area A

Zooplankton within Area A is expected to be similar to offshore waters in the Northwest Shelf
Province and may include organisms that complete their lifecycle as plankton (e.g. copepods,
euphausiids) as well as larval stages of other taxa such as fishes, corals and molluscs. Peaks in
zooplankton, such as mass coral spawning events (typically in March and April) (Rosser and
Gilmour, 2008; Simpson et al., 1993), and fish larvae abundance (CALM, 2005) can occur throughout
the year.

Area B

Overall biological productivity above the Exmouth Plateau is generally considered to be low, primarily
due to the overriding influence of low nutrient tropical waters (DEWHA, 2008). However, the plateau
can force upwelling of deeper nutrient-rich waters and result in periods of increased productivity.
Satellite imagery has identified the northern and southern, boundaries of the plateau as areas of
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increased productivity (DEWHA, 2008). However, these areas lie outside of Area B, which lies
towards the centre of the plateau.

Area C

Along the shelf edge of the Ningaloo Reef adjacent to Area C, peak primary productivity occurs in
late summer/early autumn. It also links to a larger biologically productive period in the area that
includes mass coral spawning events, and peaks in zooplankton and fish larvae abundance (CALM,
2005) with periodic upwelling throughout the year. The canyons linking the Cuvier Abyssal Plain and
Cape Range Peninsula KEF (see Section 4.7.4) are believed to support the productivity and species
richness of Ningaloo Reef through upwelling at the canyon heads creating conditions for enhanced
productivity (DSEWPaC, 2012a). The narrow shelf width near the canyons (about 10 km), combined
with the interaction of the Leeuwin Current, Leeuwin Undercurrent and the Ningaloo Current, also
facilitate upwelling of nutrient-rich waters and helps drive productivity in the region.

Pelagic and Demersal Fish Populations

Fish species in the NWMR comprise small and large pelagic fish as well as demersal species. Small
pelagic fish inhabit a range of marine habitats, including inshore and continental shelf waters. They
feed on pelagic phytoplankton and zooplankton and represent a food source for a wide variety of
predators including large pelagic fish, sharks, seabirds and marine mammals (Mackie et al., 2007).
Large pelagic fish in the NWMR include commercially targeted species such as mackerel, wahoo,
tuna, swordfish and marlin. Large pelagic fish are typically widespread, found mainly in offshore
waters and often travel extensively.

Area A

Two KEFs have been identified within Area A: the Continental Slope Demersal Fish Communities
and the Ancient Coastline at 125 m Depth Contour. The continental slope demersal fish communities
are a listed KEF due to notable diversity of the demersal fish assemblages and high levels of
endemism (DSEWPaC, 2012a). The Ancient Coastline at the 125 m Depth Contour KEF provides a
hard substrate in an otherwise soft sediment environment and therefore may provide sites for sessile
organisms such as sponges corals, crinoids, molluscs, echinoderms (DoEE n.d). Both the
continental slope and ancient coastline KEFs are discussed in detail in Section 4.7.4.

The Montebello Australian Marine Park (overlapping Area A) and Rankin Bank (16 km east of
Area A) have also been identified as supporting high demersal fish richness and abundance, despite
their isolated locations. Further information about the fish communities of the Montebello Australian
Marine Park (AMP) and Rankin Bank and other areas supporting diverse fish assemblages within
the waters surrounding Area A is provided in Section 4.7.

Pelagic fish occurrence within Area A is generally expected to reflect the conditions of the wider
offshore NWMR.

Area B

Fish assemblage species richness in the NWMR has been shown to decrease with depth (Last et
al., 2005) and positively correlate with habitat complexity, with more complex habitat supporting
greater species richness and abundance than bare areas (Gratwicke and Speight, 2005). Area B
comprises predominantly featureless, flat, soft sediment seabed that may have hard substrates
associated with the Exmouth Plateau KEF. Consequently, the fish fauna are not expected to be
abundant and diversity is expected to be limited due to depth and the expected lack of hard
substrate/habitat complexity.

At the northern and southern shelf breakk regions of the Exmouth Plateau, outside of Area B, strong
tidal activity and internal waves cause upwellings of deep water and increased productivity, as
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observed from satellite images of chlorophyll concentrations (Brewer et al., 2007). As a result, these
areas have been shown to support high catch rates of commercial fish, although evidence suggests
these high productivity events are sporadic (Brewer et al.,, 2007). These events may result in
increased fish abundance and diversity inside Area B. However, overall pelagic and demersal fish
populations within Area B are still expected to be of low abundance and diversity.

Area C

Area C contains known locations associated with high levels of fish abundance, including diverse
demersal communities occurring within KEFs (Continental Slope Demersal Fish Communities, the
Ancient Coastline at 125 m Depth Contour, and Canyons Linking the Cuvier Abyssal Plain and the
Cape Range Peninsula), as well as large pelagic species occurring in association with Ningaloo
Reef. Section 4.7.4 describes demersal fish communities associated with these KEFs.

Diversity of demersal fish assemblages on the continental slope is among the highest in Australia
(>500 species; up to 76 of these are endemic), with the North West Cape region cited as a transition
between tropical and temperate demersal and continental slope fish assemblages (Last et al., 2005).
The canyons on the slope of this bioregion act as conduits for transporting sediment and channelling
deeper waters up onto the slope and towards the adjacent shelf (DEWHA, 2008). In particular,
biological productivity at the head of the Cape Range Canyon is thought to support aggregations of
pelagic species such as whale sharks, and is thought to be a significant contributor to the biodiversity
of the adjacent Ningaloo Reef (DEWHA, 2008). Pelagic species in Area C may also include billfish
species that are important recreational game fishing targets, including blue marlin and sailfish (see
Section 4.6.5 for information about tourism and recreation).

45.2 Species

4.5.2.1 Protected Species

The EPBC Act Protected Matters Search Tool has been used to identify listed species that may
occur within and within 100 km of Areas A, B and C. It should be noted that the EPBC Act Protected
Matters Search Tool is a general database that conservatively identifies areas in which protected
species have the potential to occur. Information about species in the wider region is included in
Section 4.7. The species described in both this section and Section 4.7 inform the assessment of
unplanned events in Section 6.7 that are not confined to the three Areas (i.e. hydrocarbon spills).

A total of 42 EPBC Act listed species considered to be MNES (i.e. listed as Threatened or Migratory)
were identified as potentially occurring within Areas A, B and C (Table 4-3). The full list of marine
species identified from the Protected Matters Search is provided in the EPBC Protected Matters
Search Report (Appendix C).

An additional bird species, the wedge-tailed shearwater, was found to have overlapping BIAs with
Areas A and B; however, it is not considered an MNES. The wedge-tailed shearwater is considered
a species of conservation value, but is not currently listed as a threatened or migratory species. BIAs
overlapping Areas A, B and C for this species are described in Section 4.5.2, but the species was
excluded from further consideration.
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Table 4-3: EPBC Act listed threatened and migratory marine species potentially occurring within Area A, B or C

Species Name Common Name Threatened Status Migratory Status Area A | AreaB | AreaC
Mammals

Balaenoptera borealis Sei Whale Vulnerable Migratory Y Y Y
Balaenoptera musculus Blue Whale Endangered Migratory Y Y Y
Balaenoptera physalus Fin Whale Vulnerable Migratory Y Y Y
Megaptera novaeangliae Humpback Whale Vulnerable Migratory Y Y Y
Balaenoptera bonaerensis Antarctic Minke Whale N/A Migratory Y Y
Balaenoptera edeni Bryde's Whale N/A Migratory Y Y
Orcinus orca Killer Whale N/A Migratory Y Y
Physeter macrocephalus Sperm Whale N/A Migratory Y Y Y
Balaena glacialis australis Southern Right Whale Endangered Migratory Y
Sousa chinensis Indo-Pacific Humpback Dolphin N/A Migratory Y

Tursiops aduncus (Arafura/Timor Sea Spotted Bottlenose Dolphin (Arafura/Timor Sea N/A Migratory Y Y
populations) populations)

Dugong dugon Dugong N/A Migratory Y Y
Reptiles

Caretta caretta Loggerhead Turtle Endangered Migratory Y Y Y
Chelonia mydas Green Turtle Vulnerable Migratory Y Y Y
Dermochelys coriacea Leatherback Turtle Endangered Migratory Y Y Y
Eretmochelys imbricata Hawksbill Turtle Vulnerable Migratory Y Y Y
Natator depressus Flatback Turtle Vulnerable Migratory Y Y Y
Aipysurus apraefrontalis Short-nosed Sea snake Critically endangered N/A Y Y
Sharks and Rays

Carcharodon carcharias White Shark, Great White Shark Vulnerable Migratory Y

Isurus oxyrinchus Shortfin Mako N/A Migratory Y
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Species Name Common Name Threatened Status Migratory Status Area A | AreaB | AreaC
Isurus paucus Longfin Mako N/A Migratory Y Y Y
Anoxypristis cuspidata Narrow Sawfish N/A Migratory

Manta alfredi Reef Manta Ray N/A Migratory Y Y
Manta birostris Giant Manta Ray N/A Migratory Y Y Y
Pristis clavata Dwarf Sawfish Vulnerable Migratory Y Y
Pristis zijsron Green Sawfish Vulnerable Migratory Y Y
Rhincodon typus Whale Shark Vulnerable Migratory Y Y
Carcharias taurus Grey Nurse Shark (west coast population) Vulnerable N/A Y Y
Lamna nasus Porbeagle Mackerel Shark N/A Migratory Y
Avifauna

Calidris canutus Red Knot, Knot Endangered Migratory Y Y Y
Actitis hypoleucos Common Sandpiper N/A Migratory Y Y Y
Anous stolidus Common Noddy N/A Migratory Y Y Y
Calidris acuminata Sharp-tailed Sandpiper N/A Migratory Y Y Y
Calidris melanotos Pectoral Sandpiper N/A Migratory Y Y Y
Fregata ariel Lesser Frigatebird N/A Migratory Y Y Y
Fregata minor Great Frigatebird N/A Migratory Y

Calidris ferruginea Curlew Sandpiper Critically endangered Migratory Y Y
Macronectes giganteus Southern Giant-Petrel Endangered Migratory Y Y Y
Numenius madagascariensis Eastern Curlew Critically endangered Migratory Y Y
Pterodroma mollis Soft-plumaged Petrel Vulnerable N/A Y
Sternula nereis Australian Fairy Tern Vulnerable N/A Y Y
Ardenna carneipes Flesh-footed Shearwater N/A Migratory Y
Calonectris leucomelas Streaked Shearwater N/A Migratory Y Y
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Species Name Common Name Threatened Status Migratory Status Area A | AreaB | AreaC
Pandion haliaetus Osprey N/A Migratory Y Y
Limosa lapponica Bar-tailed Godwit Vulnerable N/A Y

Apus pacificus Fork-tailed swift N/A Migratory Y

Arfenna pacifica Wedge-tailed Shearwater N/A Migratory Y

Thallasarche impavida Campbell Albatross Vulnerable N/A Y
Hydroprogne caspia Caspian Tern N/A Migratory Y
Onychoprion anaethetus Bridled Tern N/A Migratory Y
Sterna dougalii Rosete Tern N/A Migratory Y
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4.5.2.2 Listed Threatened Species Recovery Plans

The requirements of the species recovery plans and conservation advices (Table 4-4) will be
considered to identify any requirements that may apply to the risk assessment (Section 5). Recovery
plans are enacted under the EPBC Act and remain in force until the species is removed from the
threatened list. Conservation advice provides guidance on immediate recovery and threat abatement
activities that can be performed to facilitate the conservation of a listed species or ecological
community.

Table 4-4 outlines the recovery plans and conservation advices relevant to those species identified
by the EPBC Protected Matters Search (Table 4-3) as potentially occurring within or using habitat in

Areas A, B or C and summarises the key threats to those species.

Table 4-4: Conservation advice for EPBC Act listed species considered during environmental risk
assessment and their relevance to Areas A, B and C

Species/ Recovery plan/ Key threats Relevant conservation Relevant

sensitivity conservation advice identified in the actions Area(s)
(date issued) recovery plan/

conservation
advice

All vertebrate fauna

All vertebrate | Threat abatement plan for the | Marine debris Identify offshore installations | A, B

fauna impacts of marine debris on such as oil rigs as a potential | and C
the vertebrate wildlife of source of marine debris.

Australia’s coasts and oceans
(Department of Environment
(DOEE), 2018)

Marine Mammals

Sei Whale Conservation advice Noise interference Assess and manage acoustic | A, B
Balaenoptera borealis sei disturbance. and C
whale (Threatened Species - -

Scientific Committee, 2015a) Vessel disturbance A_ssess and manage physical | A, B
disturbance and | and C
development activities.

Blue Whale Conservation management Noise interference Assess and address | Aand C
plan for the blue whale: A anthropogenic noise.
recovery plan under the - o .

Environment Protection and Vessel disturbance Minimise vessel collision.
Biodiversity Conservation Act

1999 2015-2025

(Commonwealth of Australia,

2015a)

Fin Whale Conservation advice Noise interference Once the spatial and | A, B
Balaenoptera physalus fin temporal distribution | and C
whale (Threatened Species (including BIAS) of fin whales
Scientific Committee, 2015b) is further defined, assess the

impacts of increasing
anthropogenic noise
(including seismic surveys,
port expansion, and coastal
development) on this
species.
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Species/
sensitivity

Recovery plan/
conservation advice
(date issued)

Key threats
identified in the
recovery plan/
conservation
advice

Relevant conservation
actions

Relevant
Area(s)

Vessel disturbance

Develop a national vessel
strike strategy that
investigates the risk of vessel
strikes on fin whales and also
identifies potential mitigation
measures.

Ensure all vessel strike
incidents are reported in the
National Vessel Strike
Database.

a|;1d C

Humpback
Whale

Approved Conservation
Advice for Megaptera
novaeangliae (humpback
whale) (Threatened Species
Scientific Committee, 2015c)

Noise interference

For actions involving acoustic
impacts (such as pile driving,
explosives) on humpback
whale calving, resting,
feeding areas, or confined
migratory  pathways site,
conduct specific acoustic
modelling (including
cumulative noise impacts).

a|:1d C

Vessel disturbance

Ensure the risk of vessel
strike on humpback whales is
considered when assessing
actions that increase vessel
traffic  in areas where
humpback whales occur and,
if  required, appropriate
mitigation measures are
implemented to reduce the
risk of vessel strike.

Southern
Right Whale

Conservation management
plan for the southern right
whale: a recovery plan under
the Environment Protection
and Biodiversity Conservation
Act 1999 2011-2021
(DSEWPaC, 2012b)

Noise interference

Assess and address
anthropogenic noise:
shipping, industrial  and
seismic surveys.

Vessel disturbance

Address vessel collisions.

Reptiles

Loggerhead
Turtle,
Hawksbill
Turtle, Green
Turtle and
Flatback
Turtle

Recovery plan for marine
turtles in Australia (DoEE,
2017)

Vessel disturbance

Vessel interactions identified
as a threat; no specific
management actions relating
to vessels prescribed in the
plan.

Light pollution

Minimise light pollution.

Identify  the  cumulative
impact on turtles from
multiple sources of onshore
and offshore light pollution.

Acute chemical
discharge (oil
pollution)

Ensure spill risk strategies
and response programs
include management for
turtles and their habitats.

and C
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Species/ Recovery plan/ Key threats Relevant conservation Relevant
sensitivity conservation advice identified in the actions Area(s)
(date issued) recovery plan/
conservation
advice
Noise interference, Seismic noise identified as a
identified as: threat; no specific
¢ moderate management  actions in
consequence relation to vessels prescribed
and unknown | N the plans.
likelihood of
occurrence
for green
turtle  NWS
stock
e minor
consequence
and possible
likelihood of
occurrence
for hawksbill
turtle WA
stock
e minor
consequence
and likely
likelihood of
occurrence
for
loggerhead
turtle WA
stock and
flatback turtle
Pilbara stock.
Leatherback Approved conservation advice | Vessel disturbance No explicit relevant | A, B
Turtle, for Dermochelys coriacea management actions; vessel | and C
Leathery (Leatherback Turtle) strikes identified as a threat.
Turtle (Threatened Species
Scientific Committee, 2008a)
Recovery plan for marine
turtles in Australia (DoEE,
2017)
Short-nosed Approved Conservation Habitat degradation/ None applicable. AandC
Sea snake Advice for Aipysurus modification
apraefrontalis (Short-nosed
Sea Snake) (DSEWPaC,
2011)
Sharks and Rays
Great White Recovery plan for the white No additional threats None applicable. A, B
Shark shark (Carcharodon identified (ex. marine and C
carcharias) (DSEWPaC, debris)
2013)
Dwarf Approved conservation advice | Habitat degradation/ No explicit relevant | Aand C
Sawfish, for Pristis clavata (dwarf modification management actions; habitat
Green sawfish) (Threatened Species loss, disturbance and
Sawfish Scientific Committee, 2009) modification identified as
threats.
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Species/ Recovery plan/ Key threats Relevant conservation Relevant
sensitivity conservation advice identified in the actions Area(s)
(date issued) recovery plan/
conservation
advice
Approved Conservation No explicit relevant
Advice for Green Sawfish management actions; habitat
(Threatened Species loss, disturbance and
Scientific Committee, 2008b) modification identified as
threats.
Sawfish and river shark Identify risks to important
multispecies recovery plan sawfish and river shark
(Commonwealth of Australia, habitat and  measures | AandC
2015b) needed to reduce those risks.
Whale Shark | Conservation advice Vessel disturbance Minimise offshore | Aand C
Rhincodon typus whale shark developments and transit
(Threatened Species time of large vessels in areas
Scientific Committee, 2015d) close to marine features likely
to correlate with whales shark
aggregations and along the
northward migration route
that follows the northern
Western Australian coastline
along the 200 m isobath.
Whale shark (Rhincodon Habitat degradation/ No explicit relevant
typus) recovery plan 2005— modification management actions;
20103 (DEH, 2005a) seasonal aggregations of
Ningaloo recognised as
important habitat.
Grey Nurse Recovery Plan for the Grey No additional threats None applicable. AandC
Shark (west Nurse Shark (Carcharias identified (ex. marine
coast taurus) (DoEE, 2014) debris)
population)
Seabirds
Red Knot Conservation advice Calidris Habitat degradation/ No explicit relevant | A, B
canutus red knot (Threatened | modification management actions; oil [ and C
Species Scientific Committee, pollution recognised as a
2016a) threat.
Curlew Conservation advice Calidris Habitat degradation/ No explicit relevant | Aand C
Sandpiper ferruginea curlew sandpiper modification (oil management actions; oil
(DoE, 2015a) pollution) pollution recognised as a
Eastern Conservation advice threat. Aand C
Curlew Numenius madagascariensis
eastern curlew (DoE, 2015b)
Southern National recovery plan for | No additional threats No explicit relevant | A, B
Giant-Petrel threatened albatrosses and | identified (ex. marine management actions; oil [ and C
giant  petrels 2011-2016 | debris) pollution recognised as a
(DSEWPaC, 2011a) threat.

8 While the whale shark (Rhincodon typus) recovery plan ceased to be in effect on 1 October 2015, the conservation advice in this plan
was considered to inform the context of the environmental risk assessment for the Petroleum Activities Program.
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Species/ Recovery plan/ Key threats Relevant conservation Relevant
sensitivity conservation advice identified in the actions Area(s)

(date issued) recovery plan/

conservation
advice

Soft- Conservation advice | Habitat degradation No explicit relevant | Area C
plumaged Pterodroma mollis soft- | and modifications management actions.
Petrel plumage petrel (Threatened

Species Scientific Committee,

2015e)
Australian Conservation advice for Sterna | Habitat degradation/ Ensure appropriate oil-spill | Aand C
Fairy Tern nereis (Fairy tern) (Threatened | modification (olil contingency plans are in

Species Scientific Committee, | pollution) place for the subspecies’

2011) breeding sites which are

vulnerable to oil spills.

Common Wildlife conservation plan for | Habitat degradation/ No explicit relevant | A, B
Sandpiper, migratory shorebirds | modification (oil management actions; oil | and C
Red Knot, (Commonwealth of Australia, | pollution) spills recognised as a threat.
Pectoral 2015c)
Sandpiper,
Sharp-tailed
Sandpiper

4.5.2.3 Biologically Important Areas

A review of the Conservation Values Atlas identified BIAs for several species that spatially overlap
Areas A and/or C. No BIAs were identified within Area B. The closest BIA to Area B is the pygmy
blue whale migration BIA, located about 27 km to the east (Figure 4-11). BlIAs are further detailed
within relevant species descriptions below.

Area A

Area A overlaps the following BIAs:

« Pygmy blue whale migration — annual seasonal migration with peak past Exmouth
towards Indonesia (April to August), southerly return following the WA coastline
(October to late January) (Figure 4-11).

« Flatback turtle internesting — turtle internesting buffer zone BIA at Montebello/Browse
Island (peak period in December and January) (Figure 4-13).

« Whale shark foraging — foraging occurs northward from the Ningaloo Marine Park
along the 200 m isobath (July to November) (Figure 4-15).

« Wedge-tailed shearwater breeding (August to April).

Area C

Area C overlaps the same BIAs identified as occurring in Area A (excluding the flatback turtle
internesting buffer at Montebello/Browse islands). In addition to these, Area C also overlaps with the
following BIAs:

« Pygmy blue whale foraging — a BIA for pygmy blue whale foraging occurs off the
coast of Exmouth and lies within the migration BIA (Figure 4-11).

« Humpback whale migration — annual seasonal migration along the WA coastline with
peak past Exmouth travelling northward (June to July), southerly return along the
same route (August to November). The BIA transects the south-eastern side of
Area C (Figure 4-12).
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o Flatback turtle internesting — internesting BIA occurs at Muiron Islands and the
Ningaloo coast, where nesting occurs from October to March each year with a peak
in December and January. Area C overlaps a portion of the outer region of the BIA.

e Loggerhead turtle internesting — interesting BIA at the Muiron Islands and the
Ningaloo coast, where nesting occurs from November to May each year with no
defined peak (DoEE, 2017). Area C overlaps a portion of the outer region of the BIA
(Figure 4-14).

e Green turtle internesting — internesting BIAs occur at the Muiron Islands and North
West Cape where nesting peaks from November to March each year (DoEE, 2017).
Area C overlaps a minor portion of the outer region of both BIAs (Figure 4-14).

« Hawksbill turtle internesting — internesting BIA occurs along the Ningaloo coast and
Jurabi coast where nesting peaks from October to February each year (DoEE, 2017).
Area C overlaps a minor portion (~4%) of the outer region of the BIA (Figure 4-14).

A number of BIAs occur adjacent to Area A and/or C, including:
« Humpback whale resting BIA at Exmouth Gulf, located 18 km south-east of Area C
(Figure 4-12).

« Flatback multi-use (foraging/mating/nesting) BIA at the Montebello Islands and
Browse Island located 25 and 44 km from Area A, respectively, and a nesting BIA
along the Pilbara coast located 46 km from Area C (Figure 4-13).

« Hawksbill turtle mating, nesting, foraging and migration BIAs (Figure 4-14).

e Loggerhead turtle nesting BIAs during summer nesting period (Figure 4-14).

o Green turtle multi-use (foraging/internesting/mating/nesting) and basking BIAs
(Figure 4-14).

« Whale shark foraging at Ningaloo Reef (high density prey, used April to May), 8 km
south of Area C (Figure 4-15).

« Dugong multi-use (breeding/calving/foraging/nursing) BIA at Exmouth Gulf, located
21 km from Area C.

e BIAsfor:
- Australian fairy tern breeding (July to October) and foraging, located 17 km and 5 km
from Areas A and C respectively

- roseate tern breeding (mid-March to July) and foraging, located 23 and 57 km from
Areas A and C respectively

- wedge-tailed shearwater foraging (in association with nesting BIAs August to April),
located 21 and 10 km from Areas A and C respectively.

4.5.2.4 Seasonal Sensitivities of Protected Species

Periods of the year coinciding with key environmental sensitivities, including EPBC Act listed
Threatened and/or Migratory species potentially occurring within Areas A, B and C are presented in
Table 4-5. These relate to breeding, foraging or migration of the indicated fauna. Please note
Table 4-5 is broadly applicable to Areas A and C.

The following species were listed in the EPBC Act Protected Matters Search (see Table 4-3 and
Appendix C) but have been excluded from Table 4-5:

« Sei, fin and sperm whales may transit the area during mainly winter months. However,
definitive seasonality for these species is not available.
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e Southern right whales may uncommonly transit the area during winter months.
However, a definitive seasonality for the species is not available and sightings in the
region are rare.

« Indo-Pacific humpback and spotted bottlenose dolphins have not been included, as
information is not available to support a definitive seasonality in the NWMR.

« Leatherback turtles are excluded, as there are no known nesting or foraging sites.

e Short-nosed sea snakes are excluded, as no known seasonality exists for this
species.

« White sharks have not been included, as information is not available to support a
definitive seasonality in the NWMR. Seasonal presence of white sharks is generally
associated with high density of a prey population (e.g. pinniped colonies). The
nearest significant pinniped colony is the Abrolhos Islands (Commonwealth Marine
Reserve over 700 km south of Area A), where Australian sea lions are present
year-round.

« Short and long fin mako sharks have not been included as seasonality is not defined,
as they are highly mobile pelagic species and can be present at any time, but are not
known to have significant populations with regular migratory routes or
breeding/foraging aggregations within Areas A, B or C.

« Grey nurse sharks have not been included, given they are not considered migratory
and no clear aggregation sites have been identified off WA.

e Narrow, dwarf and green sawfishes are not included, given their preference for
nearshore, shallow water habitats. They are not expected to be present within Area A,
B orC.

« Various shore and seabird species are excluded as no seasonality has been defined
within Areas A, B or C or surrounds.
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Table 4-5: Key environmental sensitivities and timings for fauna potentially occurring in Areas A, B
or C as identified in the EPBC Protected Matters Search (indicative)

Species
>

©
L =

Acquisition in Areas A and C &\\\\\\j&\\\\\\j&\\\\\j&\\\\\\i | |
Acquisition in Area B &\\\&&\\\&&\\%&\\\&&\\N&\\\&&\\\&

Blue whale—- northern  migration
(Exmouth, Montebello, Scott Reef)!

Blue whale— southern  migration
(Exmouth, Montebello, Scott Reef)?

Humpback whale — northern migration
(Jurien Bay to Montebello)3

June

July
August
September
October

Humpback whale — southern migration
(Jurien Bay to Montebello)*

Green turtle — various nesting areas®

Flatback turtle — various nesting areas®

Loggerhead turtle — various nesting
areas®

Hawkshbill turtles — various nesting areas®

Manta rays— presence/aggregation/
breeding (Ningaloo)”

Whale shark*— foraging/aggregation
near Ningaloo®

Caspian tern — breeding (Ningaloo)?®

Crested tern — breeding (Ningaloo)®

Fairy tern — breeding (Ningaloo)®

Osprey — breeding (Ningaloo)®

Roseate tern — breeding (Ningaloo)®

Wedge-tailed  shearwater—  various
breeding sites®

Species may be present in the region.

Peak period. Presence of animals reliable and predictable each year.
References for species seasonal sensitivities:

1. DSEWPaC, 2012a; McCauley and Jenner, 2010; McCauley, 2011

DSEWPaC, 2012a; McCauley and Jenner, 2010
CALM, 2005; Environment Australia, 2002; Jenner et al., 2001a; McCauley and Jenner, 2001
McCauley and Jenner, 2001
DoEE, 2017; Chevron, 2015; CALM, 2005; DSEWPaC, 2012a
DoEE, 2017; Chevron, 2015
Environment Australia, 2002
CALM, 2005; Environment Australia, 2002
9. DSEWPaC, 2012c; Environment Australia, 2002.

*Periods of sensitivity include whale shark foraging off the Ningaloo Coast and foraging northward from the Ningaloo Marine Park along
the 200 m isobath.
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45.2.5 Marine Mammals
Cetaceans — Whales
Blue Whale

The EPBC Protected Matters Search identified the blue whale as potentially occurring within all three
Areas. There are two recognised subspecies of blue whale in the Southern Hemisphere, which are
both recorded in Australian waters. These are the southern (or 'true') blue whale (Balaenoptera
musculus) and the ‘pygmy' blue whale (Balaenoptera musculus brevicauda) (DoEE n.d). In general,
southern blue whales occur in waters south of 60°S and pygmy blue whales occur in waters north of
55°S (i.e. not in the Antarctic) (DEH, 2005b). On this basis, nearly all blue whales sighted in the
NWMR are likely to be pygmy blue whales. The 2015 Conservation Management Plan for the Blue
Whale (Commonwealth of Australia, 2015a) has delineated the distribution area of blue whales in
Australian waters and identified a number of BIAs for WA waters (migratory corridor and foraging
areas).

Pygmy blue whale migration is thought to follow deep oceanic routes (DEWHA, 2008). In the NWMR,
pygmy blue whales migrate along the 500-1000 m depth contour on the edge of the slope, where
they are likely to feed opportunistically on ephemeral krill aggregations (DEWHA, 2008). This area
has been defined by the DoEE as a BIA for the species and spatially overlaps the south-west portion
of Areas A and C (Figure 4-11). Sea noise loggers at various locations along the WA coast have
detected an annual northbound migration past Exmouth and the Montebello Islands between April
and August, and southbound migration from October to the end of December, peaking in later
November to early December north of the Montebello Islands (McCauley and Jenner, 2010;
McCauley and Duncan, 2011; Double et al., 2012).

Recent satellite tagging (2009-2012) of pygmy blue whales in the Rottnest Trough during March and
April confirmed whales generally travel within the migration BIA, often travelling relatively close to
the coastline through Area C, before continuing into depths over 200 m (and commonly over
1000 m), west of Area A and east of Area B (Double et al., 2012) (Figure 4-11). This data was
revisited in 2014 and showed that tagged whales migrated northwards post-tag deployment. The
tagged whales travelled relatively near to the Australian coastline (100.0 + 1.7 km) in water depths
of 1369.5 +47.4 m, until reaching the North West Cape, after which they travelled offshore
(238.0 + 13.9 km) into progressively deeper water (2617.0 + 143.5 m). Whales reached the northern
terminus of their migration and potential breeding grounds in Indonesian waters by June (Double et
al., 2014). Although the BIA for this species has been defined as the migration corridor centred
between the 500 m and 1000 m depth contours, this data suggests individuals transit the deeper
waters to the west of Area A and east of Area B between mid-April to early August (Figure 4-11)
during the northern migration.

An additional pygmy blue whale BIA for foraging occurs at Ningaloo Reef/North West Cape. The
Blue Whale Conservation Management Plan 2015-2025 (Commonwealth of Australia, 2015a)
describes this BIA as a possible foraging area, where evidence for feeding is based on limited or
direct observations or indirect evidence, such as prey occurring close to the whale or satellite tracks
showing circling tracks. This foraging BIA partially overlaps the southern extent of Area C, with an
overlap of about 18 km2, or less than 1% of the foraging BIA. Satellite tracks of the pygmy blue
whale’s northern migration (Double et al., 2012a, 2014) indicate most tagged whales (n=3) continue
past the North West Cape with little directional variation, while one tagged whale showed circling
tracks (Figure 4-11). As such, it is likely that pygmy blue whales feed opportunistically while
transiting the region.

Based on acoustic data, pygmy blue whales are likely to travel alone or in small groups. Typically,
solitary whales have been recorded calling on noise loggers, although larger groups of calling
animals were occasionally detected. For example, 78% of pygmy blue whale calls recorded around
Scott Reef between 2006 and 2009 were from lone whales, 18% were from two whales and 4% were

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: X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 88 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

from three or more whales (McCauley and Duncan, 2011). The maximum number of individuals
calling at one time was five.

In summary, pygmy blue whales are likely to occur within Areas A and C, particularly during their
defined annual migrations. Area B lies 13 km north-east of the migration BIA; however, species
presence within Area B is possible, albeit in relatively lower numbers. When individuals do occur in
Areas A, B or C, it is likely there will be only one or a few individuals and their time in the area will
be brief.
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Figure 4-11: Pygmy blue whale satellite tracks and BIAs (after Double et al., 2012b, 2014)
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Humpback Whale

The EPBC Protected Matters Search identified the humpback whale as potentially occurring within
all three Areas. Humpback whales are moderately large baleen whales, with a maximum recorded
length of 17.4 m and an average weight of 25 to 30 tonnes (DoE, 2013). They occur throughout
Australian waters, as two genetically distinct, east and west populations; both populations’
distributions are influenced by migratory pathways and aggregation areas for resting, breeding and
calving. In the west, humpback whales migrate north to breeding grounds in Camden Sound of the
west Kimberley, between May and November, after feeding in Antarctic waters during the summer
months (Jenner et al., 2001b). Calving typically occurs between mid-August and early September,
within nearer shelf waters of Camden Sound (about 850 km from Area A). The whales’ southern
migration runs between August and November, with females and calves being the last to leave the
breeding grounds.

From North West Cape, north bound humpback whales travel along the edge of the continental shelf
passing to the west of the Muiron, Barrow and Montebello islands (Figure 4-12). The southern
migratory route follows a relatively narrow track between the Dampier Archipelago and Montebello
Islands. The humpback migration BIA overlaps with the south-east portion of Area C and comes
within 2 km of Area A. The migration BIA is located about 140 km from Area B. Exmouth Gulf and
Shark Bay are known resting/aggregation areas for southbound humpback whales. In particular,
Exmouth Gulf is where cow/calf pairs may stay for up to two weeks. The Exmouth Gulf and the
resting BIA is located about 18 km from Area C, 167 km from Area A and 203 km from Area B.

Woodside has conducted marine megafauna aerial surveys that have confirmed that the temporal
distribution of migrating humpback whales off North West Cape has remained consistent since
baseline surveys were first conducted in 2000 to 2001. Most of the whales occurred in depths less
than 500 m, with the greatest density of whales concentrated in water depths of 200 to 300 m. Only
small numbers of whales were observed to occur in the deeper offshore waters. These survey results
are consistent with satellite tagging studies (Double et al., 2010, 2012b) (Figure 4-12). The
humpback whale population that migrates along the WA coast was been estimated to be as large as
33,300 in 2008 (Salgado-Kent et al., 2012). Humpback whales are likely to occur within Area C,
particularly during their northern and southern migrations past Exmouth. The northern migration
between Jurien Bay to Montebello Islands occurs from May to November, and peaks in June and
July. The southern migration occurs from August to November (note proposed survey dates are
between November and May and do not overlap with peak migration times). Whales may also occur
in Area A, particularly during their northern and southern migrations, albeit in relatively lower
numbers (Figure 4-12).
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Figure 4-12: Humpback whale satellite tracks and BIA (Double et al., 2010, after 2012a)
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Sei Whale

The EPBC Protected Matters Search identified the sei whale as potentially occurring within all three
Areas. The sei whale is a baleen whale which, like many species of baleen whales, was significantly
reduced in numbers by commercial whaling operations. The species has a worldwide oceanic
distribution, and is expected to migrate seasonally between low latitude wintering areas and high
latitude summer feeding grounds (Bannister et al., 1996a; Prieto et al., 2012). Sei whales have been
infrequently recorded in Australian waters (Bannister et al., 1996b), which could be due to the
similarity in appearance of sei whales and Bryde’s whales leading to incorrect recordings.

There are no known mating or calving areas, or other BlIAs for sei whales in Australian waters (DoE,
2016a). The species prefers deep waters, and typically occurs in oceanic basins and continental
slopes (Prieto et al., 2012); records of the species occurring on the continental shelf (<200 m water
depth) are uncommon in Australian waters (Bannister et al., 1996a). Given Areas A, B and C are
located in deeper waters on the continental slope, sei whales are likely to infrequently occur within
these Areas, mainly during winter months when the species may move away from Antarctic feeding
areas.

Fin Whale

The EPBC Protected Matters Search identified the fin whale as potentially occurring within all three
Areas. The fin whale is a large baleen whale with a cosmopolitan distribution in all ocean basins
between 20°S and 75°S (DEH, 2005b). The global population of fin whales was reduced significantly
by commercial whaling, with the species being targeted due to its large size and broad distribution.
Like other baleen whales, fin whales migrate annually between high latitude summer feeding
grounds and lower latitude over-wintering areas (Bannister et al., 1996a).

Fin whales are thought to follow oceanic migration paths, and are uncommonly encountered in
coastal or continental shelf waters. The Australian Antarctic waters are important feeding grounds
for fin whales but there are no known mating or calving areas in Australian waters (Morrice et al.,
2004). There are no known BIAs for fin whales in NWMR. As such, the species is likely to infrequently
occur within Areas A, B and C, mainly during winter months when the species may move away from
Antarctic feeding areas.

Antarctic Minke Whale

The EPBC Protected Matters Search identified the Antarctic minke whale as potentially occurring
within Areas B and C, but not within Area A. Antarctic minke whales inhabit all oceans in the
Southern Hemisphere. Their summer range is close to Antarctica, but they move further north in
winter, including along the Australian east and west coasts (Bannister et al., 1996a). Antarctic minke
whales have only been observed as far north as 21°S along the east coast of Australia (equivalent
to Karratha on the west coast) and it is thought the species follows a similar migration on the WA
coast, migrating to about 20°S to feed and possibly breed (Bannister et al., 1996a). However,
detailed information about timing and location of migrations and breeding grounds in WA is not well
known. There are no known BIAs for Antarctic minke whales in the NWMR.

Given the wide distribution of Antarctic minke whales, Areas A, B or C are not likely to represent
important habitat for this species. Their presence is likely to be a remote occurrence and limited to
a few individuals infrequently transiting the area.
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Bryde's Whale

The EPBC Protected Matters Search identified the Bryde's whale as potentially occurring within all
three Areas. Bryde's whales are distributed widely throughout tropical and sub-tropical waters.
Bryde’s whales have been identified as occurring in both oceanic and inshore waters, with the only
key localities recognised in WA being in the Abrolhos Islands and north of Shark Bay (Bannister et
al., 1996a). Two movement behaviours are recognised for Bryde’'s whales: inshore and offshore.
Data suggests offshore whales may migrate seasonally, heading towards warmer tropical waters
during the winter; however, information about migration is not well known (McCauley and Duncan,
2011). There are no known BIAs for Bryde’s whales in the NWMR.

Bryde’s whales tend to transit seasonally through a broad area of the continental shelf, including
Areas A, B and C and surrounding waters (McCauley and Duncan, 2011; RPS, 2012b). This species
has been detected within the Northwest Shelf Province from mid-December to mid-June, peaking in
late February to mid-April (RPS, 2012b). Given the known distribution of the Bryde’s whales, it is
likely that transitory individuals may occur within Areas A, B and C. However, these areas are
unlikely to represent important habitat for this species.

Sperm Whale

The EPBC Protected Matters Search identified the sperm whale as potentially occurring within all
three Areas. The sperm whale has a worldwide distribution in deep waters (greater than 200 m) off
continental shelves and sometimes near shelf edges, averaging 20—30 nautical miles offshore
(Bannister et al., 1996a). Although both sexes range through temperate and tropical waters, only
adult males occur in the higher latitudes. There is limited information about sperm whale distribution
in Australian waters; however, they are usually found in deep offshore waters, with more dense
populations close to continental shelves and canyons (DoE, 2013b). There are no known BIAs for
sperm whales in the NWMR.

Sperm whales have been recorded in deep waters off North West Cape (Jenner et al., 2010) and
appear to occasionally venture into shallower waters in other areas. Surveys conducted within the
Browse Floating LNG Development area recorded no sperm whales during aerial and vessel surveys
in 2008 or 2009 (Jenner et al., 2009; Jenner and Jenner, 2009a, 2009b; Woodside, 2014) or from
sea noise logger recordings within the Scott Reef area from 2006 to 2009 (McCauley, 2009). The
only key locality recognised in WA waters for sperm whales is along the southern coastline between
Cape Leeuwin and Esperance (Bannister et al., 1996a).

The species is known to migrate northwards in winter and southwards in summer but detailed
information about the distribution and migration patterns of sperm whales off the WA coast is not
available. Given the wide distribution of sperm whales, Areas A, B and C are unlikely to represent
important habitat for this species. Their presence is likely to be a rare occurrence and limited to a
few individuals infrequently transiting the area.

Southern Right Whale

The EPBC Protected Matters Search identified the southern right whale as potentially occurring
within all three Areas. The southern right whale occurs primarily in waters between about 20°S and
60°S and moves from high latitude feeding grounds in summer to warmer, low latitude, coastal
locations in winter (Bannister et al., 1999). Southern right whales aggregate in calving areas along
the south coast of WA, such as Doubtful Island Bay, east of Israelite Bay and to a lesser extent
Twilight Cove (DSEWPaC, 2012e). During the calving season between May and November, female
southern right whales that are either pregnant or with calf can be present in shallow protected waters
along the entire southern WA coast and west up to about Two Rocks, north of Perth. Sightings in
more northern waters are relatively rare; however, they have been recorded as far north as Exmouth
(Bannister et al., 1996a).
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Southern right whales were identified as potentially occurring within Area C. However, given the
species prefers temperate waters and has rarely been recorded north of Exmouth, southern right
wales are highly unlikely to occur in Areas A, B or C during the surveys.

Cetaceans — Dolphins and Porpoises
Killer Whale

The EPBC Protected Matters Search identified the killer whale as potentially occurring within all three
Areas. Killer whales are found in all of the world’s oceans, from the Arctic and Antarctic regions to
tropical seas (DoE, 2013c; Ford et al., 2005), and have been recorded off all states of Australia
(Bannister et al., 1996a). Killer whales appear to be more common in cold, deep waters; however,
they have been observed along the continental slope and shelf, particularly near seal colonies, as
well as in shallow coastal areas of WA (Bannister et al., 1996b; Thiele and Gill, 1999). Killer whales
were observed in waters offshore of the Dampier Peninsula on two occasions in 2009 and one
occasion in 2010 (over 750 km north east of Area A) (Woodside, 2014), but have not been observed
during surveys in deeper offshore waters (Jenner et al.,, 2010; Woodside, 2014). There are no
recognised key localities or important habitats for killer whales within Areas A, B or C. Given the
wide distribution of killer whales and their preference for colder waters, Areas A, B or C are unlikely
to represent an important habitat for this species. Their presence is likely to be a rare occurrence
and limited to a few individuals infrequently transiting the surrounding waters.

Indo-Pacific Humpback Dolphin

The Indo-Pacific humpback dolphin was identified as potentially occurring within Area A, but not
within Areas B or C. The Indo-Pacific humpback dolphin is now recognised as two distinct species:
the Indo-Pacific humpback dolphin (Sousa chinensis) and the Australian humpback dolphin (S.
sahulensis) (Jefferson and Rosenbaum, 2014). This EP will herein refer to the Australian humpback
dolphin (S. sahulensis) that is known to occur in waters of the Sahul Shelf from northern Australia to
New Guinea. Distribution of the humpback dolphin in Australia is linked to the warm eastern
boundary current, with resident groups within Ningaloo Reef (Bannister et al., 1996a). Humpback
dolphins inhabit shallow coastal, estuarine habitats in tropical and subtropical regions generally in
depths of less than 20 m (Corkeron et al., 1997, Jefferson, 2000; Jefferson and Rosenbaum, 2014).
Given their preference for shallow coastal habitats, the species may occur in coastal waters but is
unlikely to occur within any of the Areas.

Spotted Bottlenose Dolphin (Arafura/Timor Sea populations)

The spotted bottlenose dolphin was identified as potentially occurring within Areas A and C, but not
within Area B. The spotted bottlenose dolphin is generally considered to be a warm water subspecies
of the common bottlenose dolphin. Their distribution is primarily within inshore waters, often in depths
of less than 10 m (Bannister et al., 1996a). They are known to occur from Shark Bay, north to the
western edge of the Gulf of Carpentaria. Given the distribution of spotted bottlenose dolphins and
their preference for shallow coastal waters, they may be present within the coastal regions of Areas A
and C; however, due to water depths they are expected to be uncommon.
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Dugong

Dugong are large herbivorous marine mammals. Although dugong were not identified as occurring
within Areas A, B or C, they may be present in inshore and coastal waters near Areas A and C. The
species is distributed along the WA coast throughout the Gascoyne, Pilbara and Kimberley regions,
with notable populations in (DSEWPaC, 2012a; Marsh et al., 2002; Preen et al., 1997):

« Ningaloo Marine Park (State waters) (about 9 km south east of Area C)

e Exmouth Gulf (about 21 km south-east of Area C), which forms a listed
foraging/breeding/ nursing/calving BIA with the Ningaloo Marine Park (BIA is about
6 km from Area C)

« Shark Bay (about 429 km south of Area C), hosting the largest resident population in
Australia.

Dugong distribution is correlated with seagrass habitats that dugong feed on, although water
temperature has also been correlated with dugong movements and distribution (Preen et al., 1997,
Preen, 2004). Dugong are known to migrate (up to hundreds of kilometres) between seagrass
habitats (Sheppard et al., 2006). Given the distribution of dugong and their preference for shallow
coastal waters, their presence is highly unlikely within Areas A, B or C due to the lack of suitable
habitat (seagrass and macroalgae beds). However, they may be present in the nearby coastal waters
where their habitat occurs.

4.5.2.6 Marine Reptiles

Marine Turtles

Five of the six marine turtle species recorded for the NWMR have the potential to occur within
Areas A, B and C (Appendix C): the loggerhead, green, leatherback, hawksbill and flatback turtles.

The Recovery Plan for Marine Turtles in Australia (DoEE, 2017) has established a ‘Habitat Critical
to the Survival of a Species’ that identifies critical habitats for the survival for marine turtle stocks
under the EPBC Act. Habitat critical to the survival of a species is defined by the EPBC Act Significant
Impact Guidelines 1.1 — Matters of National Environmental Significance as areas necessary:

o for activities such as foraging, breeding or dispersal

o for the long-term maintenance of the species (including the maintenance of species essential
to the survival of the species)

¢ to maintain genetic diversity and long term evolutionary development
e for the reintroduction of populations or recovery of the species.

Nesting and internesting habitats have been identified, described and mapped for the green turtle,
loggerhead turtle, flatback turtle, hawksbill turtle, Olive Ridley turtle and the leatherback turtle (DoEE,
2017).

The areas of ‘habitat critical to the survival of a species’ that overlap with the Areas and nearby
waters are shown in Figure 4-14 and described in Table 4-6. It is noted that ‘habitat critical to the
survival of a species’ differs from ‘Critical Habitat’ as defined under Section 207A of the EPBC Act
(Register of Critical Habitat). No ‘Critical Habitat’ has been identified and listed for marine turtles.

There is no emergent habitat within any of the Areas; therefore, nesting aggregations of marine
turtles would not be expected. Area A partially overlaps a flatback turtle internesting BIA surrounding
Montebello and Barrow islands. Area C partially overlaps with a flatback turtle internesting BIA
surrounding the Muiron Islands. Nesting occurs from October to March each year (DoEE, 2017), with
a peak period occurring from December to January. The BIA is considered very conservative as it is
based on the maximum range of the internesting females. However, many turtles are likely to remain
near their nesting beaches, and as they leave beaches they typically spread out. Consequently,
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density decreases rapidly with increasing distance from a nesting beach (Waayers et al., 2011;
Whittock et al., 2014). It is also possible that marine turtles forage in shallow waters along the
mainland coastline, as well as around offshore islands and shoals.

Additional nearby BIAs for green, loggerhead, flatback and hawksbill turtles include significant
nesting rookeries on beaches along the mainland coast and islands, including the
Montebello/Barrow/Lowendal islands, Muiron Islands, North West Cape, Ningaloo Reef and the
Dampier Archipelago (DoEE, 2017; Limpus, 2007, 2008a, 2008b, 2009). Leatherback turtles are not
confirmed as a nesting species within WA (Limpus, 2009), nor have any other BIAs been identified
for them in the region. Additional BIAs adjacent to the Areas are detailed in Section 4.5.2. Table 4-6
provides additional details of the marine turtle species identified, including breeding and nesting
seasons, diet and key habitats.

Table 4-6: Key information about marine turtles in the NWMR

Turtle
species

Key seasons
within the NWMR

Diet

Key Habitats within the NWMR

Loggerhead
Turtle

Breeding:
Approximately
September to April.

Nesting: November
to late May. Peak
period from late
December to early
January.

Carnivorous —
feeding mainly
on molluscs
and
crustaceans

Preferred habitat: Nearshore and island coral reefs, bays and
estuaries in tropical and warm temperate latitudes.

Distribution: Shark Bay to North West Cape and as far north
as Muiron Islands and Dampier Archipelago.

Major nesting sites: principally from Dirk Hartog Island, along
the Gnarloo and Ningaloo coast to North West Cape and the
Muiron Islands. There have been occasional records from
Varanus and Rosemary islands in the Pilbara. Late summer
nesting recorded for Barrow Island, Lowendal Islands and
Dampier Archipelago.

Internesting habitat: Limited data on Australian loggerhead
turtles; however, literature indicates internesting habitat for this
species is generally within 20 km of nesting beaches
(DSEWPaC, 2012a; DoEE, 2017).

Nearest BIA: Internesting BIA at Muiron Islands and the
Ningaloo Coast partially overlaps Area C. Internesting BIA at
Montebello Islands is located about 14 km from Area A.

Nearest habitat critical to the survival of the species
(DoEE, 2017): Area C partially overlaps the 20 km nesting
buffer around Exmouth Gulf and the Ningaloo Coast.

Hawksbill
Turtle

Breeding:
Approximately
October to January.

Nesting: October to
February.

Mainly
sponges —
also
seagrasses,
algae, soft
corals and
shellfish

Preferred Habitat: Nearshore and offshore reef habitats.
Distribution: Shark Bay north to Dampier Archipelago.

Major nesting sites: The most significant rookery in WA is at
Rosemary Island. Other rookeries include Delambre Island,
also in the Dampier Archipelago, Lowendal Islands, some
islands in the Montebello group, Sholl Island, and along the
Ningaloo Coast (DoEE, 2017; Limpus, 2009b).

Internesting habitat: Limited data on Australian hawksbill
turtles; however, literature indicates internesting habitat for this
species is generally within 20 km of nesting beaches
(DSEWPaC, 2012a).

Nearest BIA: Internesting BIA at the Muiron Islands and Jurabi
coast (peak October to February) partially overlaps Area C.
Nesting on the Montebello Islands during summer, with a
20 km internesting buffer.

Nearest habitat critical to the survival of the species
(DoEE, 2017): 20 km nesting buffer around Montebello Islands
lies about 8 km from Area A.
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Turtle Key seasons . : _
species within the NWMR Diet Key Habitats within the NWMR
Green Breeding: Mostly Preferred habitat: Nearshore reef habitats in the photic zone.
Turtle Approximately herbivorous — | pjstribution: Ningaloo Coast to Lacepede Islands.
September to feeding mainly . . .
Major nesting sites: Montebello Islands, Barrow Island,
March. on seagrass : . . .
o and algae Muiron Islands, some islands of the Dampier Archipelago, and
Nesting: November North West Cape, Ningaloo Coast, Scott, Ashmore and Cartier
to Mad“;h- P%ak Reefs, and Browse Island (DoEE, 2017).
eriod from Januar . . L .
pen uary Internesting habitat: Generally within 10 km of nesting
to February.
Not wrl beaches (Waayers et al., 2011).
ote: green turtles . .
are Iikgly to olécur Nearest BIA: Internesting BIA at the Muiron Islands and North
year-round within West Cape (peak November to March) partially overlaps
: Area C. Nesting on the Montebello Islands during summer,
inshore and coastal ith & 20 km int tinal buff
waters. with a m internesting buffer.
Nearest habitat critical to the survival of the species
(DoEE, 2017): Area C partially overlaps the 20 km nesting
buffer around Exmouth Gulf and the Ningaloo Coast. 20 km
nesting buffer around Montebello Islands lies about 8 km from
Area A.
Leatherback | No confirmed Carnivorous — | Preferred Habitat: Nearshore, coastal tropical and temperate
Turtle nesting activity in feeding mainly | waters.
Western Australia. | in the open Distribution: May be encountered within the NWMR, but are
'Oﬁle?nhon g more commonly found in Australian east coast waters.
ellyfish an . . . . . .
Joth)(/e: Major nesting sites: N/A within NWMR. Closest nesting site
. is on the Cobourg Peninsula; however, nesting only occurs in
soft-bodied Il numbers (DoEE, 2017
invertebrates small numbers (DoEE, )-
Internesting habitat: N/A.
Nearest BIA: N/A.
Nearest habitat critical to the survival of the species
(DoEE, 2017): N/A.
Flatback Breeding: Peak Carnivorous — | Preferred Habitat: Nearshore and offshore sub-tidal and soft
Turtle between December | feeding mainly | bottomed habitats of offshore islands.

and February.

Nesting: October to
March with peak
period in December
and January.

on soft bodied
prey such as
sea
cucumbers,
soft corals and
jellyfish

Distribution: Shark Bay north to Dampier Archipelago.

Major nesting sites: The largest nesting sites of the Pilbara
region are Barrow Island and the mainland coast
(Mundabullangana Station near Cape Thouin and smaller
nesting sites at Cemetery Beach in Port Hedland and Bell's
Beach near Wickham).

Other significant rookeries include the Montebello island in the
Dampier Archipelago, coastal islands from Cape Preston to
Locker Island, and various islands as well as coastal areas
throughout the Kimberley (Eighty Mile Beach, Eco Beach,
Lacepede Islands) (DoEE, 2017).

Internesting habitat: Up to 70 km from nesting beaches
(Waayers et al., 2011; Whittock et al., 2014). Satellite tracking
of flatback turtle nesting populations at Barrow Island indicates
this species travels to the east of Barrow Island, towards WA
mainland coastal waters, between nesting events (Chevron,
2015).

Nearest BIA: Internesting BIA at the Montebello Islands (peak
late December to January) partially overlaps Area A.
Internesting BIA buffering the Pilbara Southern Island Group
peak late December to January partially overlaps Area C.

Nearest habitat critical to the survival of the species
(DoEE, 2017): A 40 km internesting buffer surrounding nesting
locations at Barrow Island, Montebello Islands, coastal islands
from Cape Preston to Locker Island partially overlaps with
Areas A and C.
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Post-nesting migratory routes for green, hawksbill and flatback turtles recorded for the NWMR
(Barrow lIsland and mainland sites) (Chevron, 2015) and green turtle tracking for post-nesting
individuals from Scott Reef (Guinea, 2009), indicated no overlap with Areas A, B or C. Green and
flatback turtles travelling from nesting sites to foraging grounds generally travelled east or south of
Barrow Island and around or through the Dampier Archipelago, and along the coast towards foraging
grounds to the north (north of Broome). Hawksbill turtles tend to travel south to the coastal island
chain south of Barrow Island (Chevron, 2015). Tracking data indicates that three of the marine turtle
species recorded for the NWMR travel and forage in coastal waters that are relatively shallow
(Chevron, 2015):

« hawksbill turtles — less than 10 m deep
e green turtles — less than 25 m deep
« flatback turtles — less than 70 m deep.

Leatherback turtles foraging off WA are thought to have come from nesting areas in the Andaman
Sea and/or Java (DoEE, 2017). General migration pathways identified for this species do not overlap
Areas A, B or C. These pathways are based on tag recovery data and satellite telemetry (DoEE,
2017), but do not represent a defined track used by most of the population.

In summary, all five marine turtle species identified will occur within Areas A, B and C, However, due
to water depths, absence of known foraging habitat and lack of emergent land (nesting), occurrence
within Areas A and C is likely to be uncommon and restricted to transitory individuals. Occurrence of
any of these four turtle species within Area B is likely to be rare.

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: X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 99 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

1FE 14E 1EE HEE 1938 1eE HgE HEE

Legend
[ Acquisition Areas
Legend o722 Operalional Arsas

[ Acquisition Areas Green Turtle BlAs.

oo o1 Operational Areas X o Nesting
Loggerhead Turtle BlAs 5 o Internesting
[~ Nesfing § 8 f Foraging
777 Intemesting / ’ o Mating
Flatback Turtle BIAs Hawksbill Turtle BlAs
o Nesting . 27 Nesting

o Intemesting 7 Internesting
f Foraging k) Foraging

hating

HIE 14E 15E HOE HIE 1EE HIE HOE

Figure 4-13: Marine turtle BIAs

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:  X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 100 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

75
LSS
S

1 Acquisition Areas
o> Operational Areas

Habitat critical to the survival
of a marine turtle species

.~ Flathack Turtle

= Green Turtle
Hawksbill Turtle
Loggerhead Turtle

7
AT Ay
oo
-

1IE

Figure 4-14: Habitat critical to the survival of a marine turtle species

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:  X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 101 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

Sea snakes

Sea snakes occur in the NWMR and are reported to occur in offshore and nearshore waters. They
occupy diverse habitats including coral reefs, turbid water habitats and deeper water (Guinea et al.,
2004). Species exhibit habitat preferences depending on water depth, benthic habitat, turbidity and
season (Heatwole and Cogger, 1993).

The short-nosed sea snake, listed as Critically Endangered under the EPBC Act, was identified as
occurring within Areas A and C. It was the only threatened sea snake species to be identified within
the Protected Matters Search reports. Twelve other species, not currently listed as Migratory or
Threatened, were identified as potentially occurring within Area A (the horned, Dubois’, spine-tailed,
olive, Stokes’, spectacled, olive-headed, turtle-headed, fine-spined, elegant, spotted and
yellow-bellied sea snakes) (Appendix C). Eleven sea snake species were identified as potentially
occurring within Area C (the horned, Dubois’, spine-tailed, olive, Stokes’, spectacled, olive-headed,
north-western mangrove, elegant, spotted and yellow-bellied sea snakes). In alignment with greater
water depths, only three sea snake species were identified as potentially occurring within Area B
(olive, spectacled and yellow-bellied sea snakes).

45.2.7 Fishes and Elasmobranchs

Seahorses and Pipefish

The EPBC Protected Matters Search identified 29 pipefish and six seahorse species within Area A,
and 26 pipefish and five seahorse species within Area C. These species are not considered
Threatened or Migratory under the EPBC Act. No pipefish or seahorses were identified as potentially
occurring within Area B, largely due to the water depths in Area B (>900 m). By-catch data indicates
seahorses and pipefish are uncommon in deeper continental shelf waters (>50 m) (DoF, 2010).
Recent data collected using Baited Remote Underwater Video Stations (BRUVS) at offshore areas
near Area A, including Rankin Bank and Glomar Shoals (16 and 120 km from Area A, respectively)
did not record any seahorses or pipefish (AIMS, 2014). Seahorses and pipefish occur in nearshore
and coastal waters comprising suitable habitat, such as seagrass, mangrove, coral reef and sandy
habitats around coastal islands and shallow reef areas. Due to water depths and absence of known
habitat, seahorses and pipefish are unlikely to occur within Areas A, B or C.

Sharks and Rays

Great White Shark

The great white shark is listed as Vulnerable and Migratory under the EPBC Act and typically occurs
in temperate coastal waters between the shore and the 100 m depth contour; however, adults and
juveniles have been recorded diving to depths of 1000 m (Bruce et al., 2006; Bruce, 2008). They are
also known to make open ocean excursions of several hundred kilometres and can cross ocean
basins (Weng et al., 2007a, 2007b). Along the WA coastline, white sharks move up the coast as far
as North West Cape during spring and appear to return during summer. Although white sharks are
not known to form and defend territories, they are known to return to (on a seasonal/regular basis)
regions with high prey density, such as pinniped colonies (Bruce, 2008).

A recovery plan for the great white shark has been developed (DSEWPaC, 2013), which describes
mortality from fishing (both commercial and recreational) and shark mitigation devices (nets and
baited lines) as the key threats, with illegal trade of white shark products, ecosystem effects from
habitat modification and climate change, and ecotourism as potential threats.

Great white sharks were identified by the EPBC Protected Matters Search as occurring within
Areas A, B and C. However, given the migratory nature of the species, its low abundance, broad
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distribution in temperate waters across southern Australia and absence of preferred prey (pinnipeds),
great white sharks are likely to be uncommon within the Areas.

Shortfin Mako

The shortfin mako shark is a pelagic species with a circumglobal, wide-ranging oceanic distribution
in tropical and temperate seas (Mollet et al., 2000). It is listed as Migratory under the EPBC Act.
Probably the fastest of all shark species, the shortfin mako is commonly found in water with
temperatures greater than 16 °C and can grow to almost 4 m. Females mature later (19 to 21 years)
than males (seven to nine years) and adults have moderate longevity estimates of 28 to 29 years
(Bishop et al., 2006).

The shortfin mako shark is an apex and generalist predator that feeds on a variety of prey, such as
teleost fish, other sharks, marine mammals and marine turtles (Campana et al., 2005). Tagging
studies indicate shortfin makos spend most of their time in the top 50 m of the water column, with
occasional dives up to 880 m (Abascal et al., 2011; Stevens et al., 2010). Little is known about the
population size and distribution of shortfin mako sharks in WA; however, they were identified as
occurring within Area A, B and C. It is possible they may infrequently transit the Areas.

Longfin Mako

The longfin mako is a widely distributed, but rarely encountered, oceanic shark species. The species
can grow to just over 4 m long and is found in northern Australian waters, from Geraldton in WA to
at least Port Stephens in New South Wales, and is uncommon in Australian waters relative to the
shortfin mako (Bruce, 2013; DEWHA, 2010). There is very little information about these sharks in
Australia, with no available population estimates or distribution trends. A study from southern
California documented juvenile longfin mako sharks remaining near surface waters, while larger
adults were frequently observed at greater maximum depths of about 200 m (Sepulveda et al., 2004).
Longfin mako sharks may occur in Areas A, B and C, but given their widespread and highly
dispersed distribution they are likely to be uncommon.

Giant Manta Ray

The giant manta ray is listed as Migratory under the EPBC Act and is broadly distributed in tropical
waters of Australia. The species primarily inhabits near-shore environments along productive
coastlines with regular upwelling, but they appear to be seasonal visitors to coastal or offshore sites
including offshore island groups, offshore pinnacles and seamounts (Marshall et al., 2011). Areas A
and B are not located in or adjacent to any known key aggregation areas for the species (e.g. feeding
or breeding). However, Ningaloo Reef (adjacent to Area C) is an important area for giant manta rays
between March and August (Environment Australia, 2002; Preen et al., 1997). Occurrence of giant
manta rays within Area C is likely, particularly during this aggregation period as individuals transit
the area. In Area A giant manta rays will potentially occur as transitory individuals within the upper
slope portion of Area A. Due to the lack of suitable feeding opportunities, the giant manta ray is
unlikely to occur within Area B.

Reef Manta Ray

The reef manta ray was redescribed relatively recently (Marshall et al., 2009), and is listed as
Migratory under the EPBC Act. The species is commonly sighted inshore, but is also found around
offshore coral reefs, rocky reefs and seamounts (Marshall et al., 2009). In contrast to the giant manta
ray, long-term sighting records of the reef manta ray at established aggregation sites suggest this
species is more resident in tropical waters and may exhibit smaller home ranges, philopatric
movement patterns and shorter seasonal migrations than the giant manta ray (Deakos et al., 2011;
Marshall et al., 2009). A resident population of reef manta rays has been recorded at Ningaloo Reef,
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and the species has been shown to have both resident and migratory tendencies in eastern Australia
(Couturier et al., 2011). The reef manta ray was identified as occurring within Areas A and C, but
was not identified as occurring within Area B. The reef manta ray is likely to occur within the upper
slope portion of Area A and the southern portion of Area C, particularly near suitable habitat such
as Ningaloo Reef.

Narrow Sawfish

The narrow sawfish occurs from the northern Arabian Gulf to Australia and north to Japan. The
species inhabits inshore and estuarine waters and offshore waters up to depths of 100 m
(D’Anastasi, 2015), and are most commonly found in sheltered bays with sandy bottoms. They are
not currently listed as threatened but are commonly caught as bycatch, and constituted over half of
sawfish by-catch in the Northern Prawn Fishery in 2013 (Morgan et al., 2010a). The species was
identified as potentially occurring within Areas A and C; but not Area B. Due to the species’ habitat
preference for nearshore estuarine environments within the northern regions of WA, the narrow
sawfish is likely to be uncommon within Areas A and C.

Dwarf Sawfish

Dwarf sawfish are found in Australian coastal waters extending north from Cairns around the Cape
York Peninsula in Queensland to the Pilbara coast (DoE, 2013d). Dwarf sawfish typically inhabit
shallow (2 to 3 m) silty coastal waters and estuarine habitats, occupying relatively restricted areas
and moving only small distances (Stevens et al., 2008). Juvenile dwarf sawfish use estuarine
habitats in north-western WA as nursery areas (Thorburn et al., 2008; Threatened Species Scientific
Committee, 2009), and migrate to deeper waters as adults. Most capture locations for the species
in WA waters have occurred within King Sound and the lower reaches of the major rivers that enter
the sound, including the Fitzroy, Mary and Robinson rivers (Morgan et al., 2010). King Sound lies in
the Kimberley region, about 930 km north-east of Area A. Individuals have also been recorded from
Eighty Mile Beach, and occasionally have also been taken as by-catch from considerably deeper
water from trawl fishing (Morgan et al., 2010). Dwarf sawfish were identified as potentially occurring
within Areas A and C; however, were not identified as occurring in Area B. Due to depths within the
Areas and known habitat preference, the dwarf sawfish is unlikely to occur within any of the Areas,
but may occur in nearby coastal waters.

Green Sawfish

Green sawfish were identified as occurring within Areas A and C, but not within Area B. Green
sawfish were once widely distributed in coastal waters along the northern Indian Ocean, although it
is believed that northern Australia may be the last region where significant populations exist (Stevens
et al., 2005). Within Australia, green sawfish are currently distributed from about the Whitsundays in
Queensland across northern Australian waters to Shark Bay in WA (Commonwealth of Australia,
2015hb). Green sawfish are present in coastal waters, tidal creeks, the north-eastern parts of the
Ashburton Lagoon (Chevron, 2014). Despite records of the species in deeper offshore waters, green
sawfish typically occur in the inshore fringe strongly associated with mangroves and adjacent mudflat
habitats (Commonwealth of Australia, 2015b; Stevens et al., 2005). Movements within these
preferred habitats are correlated with tidal movements (Stevens et al., 2008).

The Multi-species Recovery Plan for Sawfish and River Sharks indicates ‘known to occur’ distribution
includes offshore waters of the NWS, with ‘known’ pupping areas in coastal waters north of Port
Hedland to Roebuck Bay and pupping ‘likely to occur’ south of Port Hedland, Exmouth Gulf and
North West Cape (Commonwealth of Australia, 2015b). The species is unlikely to occur within
Areas A, B or C; however, may be found within nearby coastal waters, particularly mangroves and
tidal creeks.
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Whale Shark

Whale sharks aggregate annually to feed in the waters around Ningaloo Reef (this feeding BIA lies
about 8 km south of Area C) from March to November. The largest numbers are recorded in April
and May (CALM, 2005; DSEWPaC, 2012a; Environment Australia, 2002; Sleeman et al., 2010).
However, seasonal aggregation can be variable, with individual whale sharks recorded at other times
of the year. The super-population (comprising individuals that visit the reef at some point during their
lifetime) has been estimated to range between 300 and 500 individuals and it is expected that the
number visiting Ningaloo Reef in any given year will be somewhat smaller (Meekan et al., 2006).
Timing of the whale shark migration to and from Ningaloo coincides with the coral mass spawning
period when there is an abundance of food (krill, planktonic larvae and schools of small fish) in the
waters adjacent to Ningaloo Reef. At Ningaloo Reef, whale sharks stay within a few kilometres of
the shore and in waters about 30-50 m deep (Wilson et al., 2006).

The DoEE has defined an additional BIA for foraging whale sharks (post aggregation at Ningaloo)
centred on the 200 m isobath from July to November. This area extends northward from the Ningaloo
aggregation area to near Troughton Island in the east Kimberley. The foraging BIA originates in the
eastern portion of Area C, and transects the south-eastern side of Area A (note Area B does not
overlap this BIA). Anecdotal evidence from sightings data collected from the Woodside offshore
facilities in this area support the temporal limits of this BIA, and correspond with the whale shark’s
seasonal migration to and from Ningaloo Reef. Though the post aggregation BIA has been defined
as foraging for whale sharks, based on the literature, it is more likely to be a migration pathway with
whale sharks foraging opportunistically.

Aside from these aggregation periods, the distribution of the whale sharks is largely unknown.
Tagging, aerial and vessel surveys suggest that the group disperses widely, up to 1800 km away
into Indonesian waters, Christmas Island and the Coral Sea. Satellite tracking data indicates that the
population has levels of behavioural polymorphism and may follow three migration routes from
Ningaloo (Meekan and Radford 2010; Wilson et al., 2006):

« north-west, into the Indian Ocean
o directly north, towards Sumatra and Java
« north-east, travelling along the shelf break and continental slope (Figure 4-15).

While whale sharks were not identified as occurring within Area B in the Protected Matters Search,
satellite tracks of whale sharks moving in a north-east direction show individuals do transit Areas A,
B and C. It is possible that whale sharks may occur in all three Areas, particularly before and during
these aggregation periods and within known foraging areas or migration pathways (Figure 4-15).
Due to proximity to Ningaloo Reef and overlap with the whale shark foraging BIA, Area C is expected
to be more frequently visited by whale sharks relative to Areas A and B.
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Figure 4-15: Satellite tracks of whale sharks tagged between 2005 and 2008 (after Meekan and Radford, 2010)
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Grey Nurse Shark

The grey nurse shark is listed as Vulnerable under the EPBC Act and has a broad distribution in
inner continental shelf waters, primarily in sub-tropical to cool temperate waters. The species occurs
primarily in south-west coastal waters between 20 and 140 m depth off WA (Chidlow et al., 2006).
Grey nurse sharks have been documented as aggregating in specific areas (typically reefs);
however, no clear aggregation sites have been identified off Western Australia (Chidlow et al., 2006).
A species recovery plan has been developed for the grey nurse shark, which describes mortality
from fishing (both commercial and recreational) and shark mitigation devices (nets and baited lines)
as the key threats, with ecotourism, collection for aquaria, pollution, disease and ecosystem effects
of habitat modification and climate change as potential threats (DoE, 2014a).

Grey nurse sharks were identified as potentially occurring within Area A and C, but not occurring
within Area B. Due to the grey nurse shark habitat preference and wide distribution, is likely to be
uncommon within Area A and C.

4.5.2.8 Birds

Oceanic Seabirds and/or Migratory Shorebirds

Areas A, B and C may be occasionally visited by migratory and oceanic birds but do not contain any
emergent land that could be used as roosting or nesting habitat, and contain no known critical
habitats (including feeding) for any species. Fifteen species of listed birds were identified by the
EPBC Act Protected Matters Search (Appendix C) as potentially occurring within Areas A, B or C,
of which six are listed as Threatened (Table 4-3). Thirteen of these were identified within Area A
(five listed as Threatened), seven within Area B (two listed as Threatened), and fourteen within
Area C (six listed as Threatened). Seven species were identified as occurring within all three Areas,
including the:

« red knot, listed as Endangered and Migratory

« common sandpiper, listed as Migratory

« common noddy, listed as Migratory

e sharp-tailed sandpiper, listed as Migratory

e pectoral sandpiper, listed as Migratory

« lesser frigatebird, listed as Migratory

e southern giant petrel, listed as Endangered and Migratory.

There are several important habitats for seabirds and migratory shorebirds within inshore and coastal
waters of the Pilbara coast, including key breeding/nesting areas, roosting areas and surrounding
waters with important foraging and resting areas. These include:

e Muiron Islands
« Montebello Islands
« Barrow Island
o Pilbara Islands — Southern Island Group.
These habitats are discussed further in Section 4.7 as key environmental sensitivities.

Seabird surveys over the Northwest Shelf Province have noted that seabird distributions in tropical
waters were generally patchy, except near islands (Dunlop et al., 1988). Given the nearest landfall
occurs 27 km from Area A and 16 km from Area C, seabirds are likely to occur in the southern portion
of these two Areas. Migratory shorebirds may also be present in or fly through the region between
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July and December and again between March and April as they complete migrations between
Australia and offshore locations (Commonwealth of Australia. 2015c). Seabirds are unlikely to occur
within Area B due to a lack of nearby emergent habitat, but may transit the area during seasonal
migrations.

46 Socio-economic and Cultural

4.6.1 Cultural Heritage

4.6.1.1 European and/or Indigenous Sites of Significance

There are no known sites of Indigenous or European cultural heritage significance within Areas A, B
or C. Exmouth and the adjacent foreshores along North West Cape (about 16 km from Area C) have
a long history of occupancy by Aboriginal communities. Indigenous heritage places are protected
under the Aboriginal Heritage Act 1972 (WA) or EPBC Act.

4.6.1.2 Historic shipwrecks

A search of the National Shipwreck Database (DoEE n.d.) identified four known historic shipwrecks
within Area A (Table 4-7). There are no known historic shipwrecks within Area B or Area C.

Table 4-7: Recorded historical shipwrecks in the vicinity of the Areas (DoEE n.d.)

Vessel name Wl‘Yei?(Ld Wreck location* I(‘%“gjg; L(()orggls(;e
Curlew 1911 WA — North West (Montebello Area) 20°S 115.17°E
Marietta 1905 WA — North West (Montebello Area) 20°S 115.17°E
Vianen 1628 WA — North West (Montebello Area) 20°S 115.17°E
Wild Wave (China) 1873 WA — North West (Montebello Area) 20°S 115.17°E

** Considered an unreliable generic location — refer to stated wreck location.

4.6.1.3 National and Commonwealth Heritage Listed Places*

There are no heritage listed sites within Areas A, B or C. However, there are a number of gazetted
and proposed National and Commonwealth heritage places surrounding Areas A, B and C,
including:

« National Heritage places:

- the proposed Barrow Island and the Montebello-Barrow Islands Marine Conservation
Reserves National Heritage Place (about 20 km south-east of Area A)

- the Ningaloo Coast National Heritage Area (adjacent to Area C).
« Commonwealth Heritage places:

- Ningaloo Marine Area (Commonwealth Waters) Commonwealth Heritage Place
(adjacent to Area C).

4.6.2 Ramsar Wetlands

No Ramsar wetlands overlap Areas A, B or C. The nearest Ramsar wetland is Eighty Mile Beach,
located over 500 km east of Area A.

4World Heritage designations are addressed in Section 4.7.
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4.6.3 Fisheries — Commercial

4.6.3.1 Commonwealth and State Fisheries

A number of Commonwealth and State fisheries are located within, adjacent to or in the region of
the Areas. Table 4-8 provides further detail on the fisheries that have been identified through
desk-based assessment and stakeholder consultation (Section 5). Figure 4-16 and Figure 4-17
provide the designated fisheries management areas in relation to the location of Areas A, B and C.
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Table 4-8: Commonwealth and State fisheries of relevance to the Petroleum Activities Program

Catch and
Fishing effort
boundary potentially
Fishery overlap Management boundaries | Fishing season Description of the fishery LEEIIG Description of catch and effort within respective Areas
with Areas within the
Areas
A|B|C A|B|C
Commonwealth Managed Fisheries
North West Slope The NWSTF extends from 12 month season The NWSTF targets scampi and deep water prawns using benthic trawl Area A
Trawl Fishery 114°E to 125°E, from the gear. Fishing occurs over soft, muddy sediments or sandy habitats, NWSTF effort is concentrated along the southern portion of the fishery
(NWSTF) 200 m isobath to the outer limit typically at depths of 350-600 m using demersal trawl gear on the boundary between the Montebello Islands and Scott Reef. Australian
of the Australian Fishing Zone. continental slope (Patterson at al., 2018). Bureau of Agricultural and Resource Economics and Sciences (ABARES)
Two vessels were active in the 2016-2017 season (Patterson at al., 2018). Fishery Status Reports (Patterson et al., 2018, 2017, 2016, 2015,
The most recent publicly available fisheries data indicates that fishing Woodhams et al., 2014, 2012) indicate the NWSTF potentially trawl within
V| x|V effort in 2016—17 was about 2869 hours, an increase from the 2241 hours v' | x | % | ornearby Area A.
in 2015-16 (Patterson at al. 2018). Total scampi catch in the fishery was Area B
slightly higher in the 2016—-2017 than in the previous year, 54.8 t up to . .
57.8 t (Patterson at al., 2018). N/A (Area B is located outside of the NWSTF management boundary).
AreaC
No fishing effort occurs within or nearby Area C (Patterson et al., 2018,
2017, 2016, 2015; Woodhams et al., 2014, 2012).
Southern Bluefin Tuna The SBTF spans the Australian | 12 month season The SBTF targets southern bluefin tuna (Thunnus maccoyii) using purse No fishing effort occurs within or nearby Areas A, B or C (Patterson at al.
Fishery (SBTF) Fishing Zone. seine and some longline fishing. The majority of the fishing effort for the 2018, 2017, 2016, 2015; Woodhams et al., 2014, 2012).
v | vV |V SBTF occurs in the Great Australian Bight and north-east of Eden in New X | X | x
South Wales (Patterson at al., 2018; Australian Fisheries Management
Authority (AFMA), 2013; Georgeson et al., 2014).
(Western) Skipjack The WSTF spans the The WSTF is not No fishing activity for the WSTF has been recorded since the 2008-2009 N/A (no fishing activity).
Tuna Fishery (WSTF) Australian Fishing Zone. currently active and fishing season as a result of the natural variability of skipjack tuna stocks
v I vV |V the management in Australian waters and low unit price for this species of tuna (Pattersonet | X | X | X
arrangements are al., 2018; Georgeson et al., 2014).
under review
Western Tuna and The WTBF spans the western 12 month season The WTBF targets bigeye tuna (Thunnus obesus), yellowfin tuna (T. No fishing effort occurs within or nearby Areas A, B or C (Patterson et al.,
Billfish Fishery majority of the Australian albacares), striped marlin (Kajikia audax) and swordfish (Xiphias gladius) 2018, 2017, 2016, 2015; Woodhams et al., 2014, 2012).
(WTBF) vViviv Fishing Zone from the using pelagic longline and some minor-line fishing. Since 2005, fewer than v | s |l
SA/Victoria Border to the Cape five vessels have been active in the fishery each year (Patterson et al.,
York Peninsula. 2018). Effort is concentrated off south-west Western Australia and South
Australia.
Western Deepwater The WDTF is located in deep 12 month season Most of the fishing effort is south and offshore of North West Cape, with No fishing effort occurs within or nearby Areas A, B or C (Patterson et al.,
Trawl Fishery (WDTF) water off Western Australia, areas of medium and high density fishing activity located to the south of 2018, 2017, 2016, 2015; Woodhams et al., 2014, 2012).
x | v/ | v/ | from the line approximating the Ningaloo Reef and west of Shark Bay, beyond the 200 m isobath X | X | x
200 m isobath to the edge of (Patterson et al., 2018; Georgeson et al., 2014).
the Australian Fishing Zone.
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Catch and
Fishing effort
boundary potentially
Fishery overlap Management boundaries | Fishing season Description of the fishery LEEIIG Description of catch and effort within respective Areas
with Areas within the
Areas
A|B|C A|B|C
State Managed Fisheries
Mackerel Managed The commercial fishery Fishing takes place The fishery targets Spanish mackerel using near-surface trawling gear Area A
Fishery (MMF) extends from Geraldton to the | over about six from small vessels in coastal areas around reefs, shoals and headlands. In 2017, three vessels from the MMF were active for 41 days in the waters
Northern Territory border. months (May to Jig fishing is also used to capture grey mackerel (S. semifasciatus), with surrounding Montebello Islands, catching 19 tonnes of fish. Current catch
There are three managed November), when other species from the genus Scomberomorus (Lewis and Jones, 2018). and effort data indicates less than three vessels regularly fish nearby, and
fishing areas: Kimberley Spanish mackerel | The majority of the catch is taken in the Kimberley region, reflecting the potentially within, the south-east boundary of Area A (Department of
(Area 1), Pilbara (Area 2), and | are abundantin tropical distribution of mackerel species (Molony et al., 2014). The Primary Industries and Regional Development (DPIRD), 2019a).
coastal areas seasonal appearance of mackerel in shallower coastal waters is mos
Gascoyne and West Coast tal _ l'ap ice of mackerel in shall tal wat t Area B
(Area 3). (Molony et al., 2014) | likely associated with feeding and gonad development prior to spawning
VIV |V (Molony et al., 2014). vV |Ix| Y INo fishing occurs in Area B due to water depths and distance from shore.
: ; Current catch and effort data confirms the MMF fishes at least 160 km
Iznoig)m the MMF landed 267 t of Spanish mackerel (Lewis and Jones, from Area B (DPIRD, 2019a).
Area C
Current catch and effort data indicates no fishing from the MMF occurs
within Area C. The closest fishing effort relative to Area C occurs east of
the Muiron Islands in the waters surrounding Serrurier and Thevenard
Islands, at least 25 km from Area C.
Pilbara Fish The Pilbara Fish  Trawl | Year-round, with the | The Pilbara Trawl Fishery targets both small, low value fish such as Area A
Trawl (Interim) Managed Fishery covers the | highest fishing effort | spangled emperor (Lethrinus nebulosus) flagfish and threadfin bream Area A is partially located within the PDSMF management boundary,
Managed area from Exmouth northwards | occurring between | (family Nemipteridae) as well as larger and more valuable fish such as red however no trawl fishing is permitted within Area A. The closest zone
Fishery and eastwards to the 120° line | September and May | emperor (Lutjanus sebae), jobfish (Aprion virescens) and Rankin cod whee trawl fishing is permitted occurs about 58 km east of Area C.
of longitude, and offshore as far | (Newman et al., | (Epinephelus multinotatus). The fishery uses benthic trawl gear in waters Current catch and effort data (2013-2017) confirms no catch or effort
as the 200 m isobath. 2014b) between 50 and 200 m water depth. (Newman et al., 2014a). within Area A (DPIRD, 2019b).
g The Pilbara Fish  Trawl In 2016, two vessels in the Pilbara Trawl Fishery landed 1529 t of demersal Area B
8 {\/Ianaged Flshery |s_d|V|Ided (ljnto scalefish (Newman et al., 2018a). Area B is located over 150 km from the fishing management boundary,
v | x | v | two zones: Zone 1 is closed to % | x| % - .
a ; : and about 245 km east of a zone where trawl fishing is permitted. Current
trawling and Zone 2 comprises . L
0 ; : catch and effort data (2013-2017) confirms no catch or effort within
2 six management areas, with Area B (DPIRD. 2019b
2 Areas 3 and 6 closed to trawling rea B ( ' )-
2 (DoF, 2010) (Figure 4-18). Area C
- Area C is partially located within the PDSMF management boundary,
> however no trawl fishing is permitted within Area C. The closest zone
g where trawl fishing is permitted occurs about 245 km north-east of
g Area C. Current catch and effort data (2013—2017) confirms no catch or
< effort within Area C (DPIRD, 2019b).
% Pilbara Trap The Pilbara Trap Managed | Year-round This Pilbara Trap Managed Fishery targets high value species such as red Area A
& | Managed Fishery covers the area from emperor and goldband snapper using fish traps, generally in waters less Area A is partially located within the PDSMF management boundary
Ei Fishery Exmouth — northwards  and than 50 m depth. where trap fishing is permitted. Current catch and effort data indicates the
5 eastwards to the 120° line of In 2016, three vessels in the Pilbara Trap Managed Fishery landed 495 t of Pilbara Trap Managed Fishery regularly fishes in the waters surrounding,
IS longitude, and offshore as far as demersal scalefish (Newman et al., 2018a). and potentially within Area A (DPIRD, 2019b).
8 the 200 m isobath Area B
© (Figure 4-18). rea
8 vVix|v v | x | v | AreaBiis located over 150 km from the fishing management boundary.
5 Current catch and effort data (2013-2017) confirms no catch or effort
within Area B (DPIRD, 2019b).
Area C
Area C is partially located within the PDSMF management boundary
where trap fishing is permitted. Current catch and effort data indicates the
Pilbara Trap Managed Fishery regularly fishes in the waters surrounding,
and potentially within Area C (DPIRD, 2019b).
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Catch and
Fishing effort
boundary potentially
Fishery overlap Management boundaries | Fishing season Description of the fishery LEEIIG Description of catch and effort within respective Areas
with Areas within the
Areas
A|B|C A|B|C
Pilbara Line The Pilbara Line Managed | Year-round (fishers | The Pilbara Line Managed Fishery targets similar demersal species to the Area A
Managed Fishery covers the area from | nominate a five | Pilbara Trap and Trawl fisheries, as well as some deeper offshore species Current catch and effort data indicates the Pilbara Line Managed Fishery
Fishery Exmouth ~ northwards  and | month period to fish). | such as ruby snapper (Eteliscarbunculus) and eightbar grouper regularly fishes in the waters surrounding, and potentially within Area A
eastwards to the 120° line of (Hyporthodus octofasciatus). The Pilbara Line Managed Fishery operates (DPIRD, 2019b).
longitude, and offshore as far as on an exemption basis and is comprised of operators with a fishing boat A B
v slv the 200 m isobath licence entitling them to unrestricted access to the fishery. Vi lv reé ] _ )
(Figure 4-18). In 2016, five vessels in the Pilbara Line Managed Fishery landed 126 t of No fishing occurs in Area B due to water depths and distance from shore.
demersal scalefish (Newman et al., 2018a). Current ca}tch qnq effort data confirmed the Pilbara Line Managed Fishery
’ does not fish within Area B (DPIRD, 2019b).
Area C
Current FishCube data indicates the Pilbara Line Managed Fishery
regularly fishes in the waters surrounding, and potentially within Area C.
West Coast Deep Sea The WCDSCMF extends north | Year-round The WCDSCMF targets crystal (snow) crabs, giant (king) crabs and Fishing effort is concentrated between Fremantle and Carnarvon, over
Crustacean Managed from Cape Leeuwin to the champagne (spiny) crabs using baited pots operated in a longline 350 km south of Area C. Current catch and effort data (2013—-2017)
Fishery (WCDSCMF) O gt WA/NT border in water depths formation in the shelf edge waters, mostly in depths between 500 and x | x | x confirms no catch or effort within Areas A, B or C for the WCDSCMF
greater than 150 m within the 800 m. (DPIRD, 2019b).
Australian Fishing Zone. In 2016, two vessels in the WCDSCMF landed 153.3 t of crabs (How and
Yerman, 2018).
Pearl Oyster The fishery is separated into | Year-round The Pearl Oyster Managed Fishery collects Indo-Pacific silver-lipped pearl Due to water depth, fishing method limitations, distance offshore, and
Managed Fishery four zones. Area A and part of oysters (Pinctada maxima) which are harvested in shallow coastal waters distance from popular fishing spots, the Pearl Oyster Managed Fishery is
Area C overlap with the Pearl along the NWS using divers, and are mainly used to culture pearls. not expected to fish within Areas A, B or C. Current catch and effort data
Oyster Zone 1, which extends In 2016, six vessels in the Pearl Oyster Managed Fishery collected (2013-2017) confirms no catch or effort within, or nearby Areas A, B or C
from North West Cape 541,260 shells (Hart et al., 2018a). (DPIRD, 2019b).
v | x| vV | i ' ' x | x| x
(including Exmouth Gulf) o . . .
0’ ; Within the Gascoyne region, hatchery production of oysters is conducted.
(119°30°E) to Cape Thouin o L e
(118°20°E). Hatcheries in Carnarvon and Exmouth supply significant quantities of P.
maxima spat to pearl farms in Exmouth Gulf and the Montebello Islands,
while several hatcheries supply juveniles of the blacklip pearl oyster (P.
margaritifera) to the region’s developing black pearl farms.
Abalone Managed The WA Abalone Managed | Year-round The Abalone Managed Fishery targets the greenlip abalone (Haliotis Due to water depth, fishing method limitations and distance offshore, the
Fishery Fishery includes all coastal | (commercial fishery | laevigata), brownlip abalone (H. conicopora) and Roe’s abalone (H. roei) Abalone Managed Fishery is not expected to fish within Areas A, B or C.
waters from the WA and SA | only) (Strain et al., 2018). The fishers in the north coast bioregion target Roe’s
border to the WA and NT abalone. Abalone is harvested by hand using an abalone iron from reefs
v' | v | v | border. and rock shelves within Western Australian waters, limiting the fishery to | x | x | x
shallow waters. Shark Bay is considered the northern range limit for the
commercial abalone species (DoF, 2004).
In 2016, 22 vessels operating in the Abalone Managed Fishery landed 49 t
of Roe’s abalone (Strain et al., 2018).
Marine Aquarium The MAMF licence area | Year-round The MAMF is primarily a dive-based fishery that uses hand-held nets to Due to water depth, distance offshore, and distance from popular fishing
Managed Fishery extends into Commonwealth capture target species operating from boats up to 8 m in length. The fishery spots, the MAMF is not expected to fish within Areas A, B or C. Current
(MAMF) waters, spanning the coastline is typically active from Esperance to Broome, with popular areas including catch and effort data (2013-2017) confirms no catch or effort within, or
from the Northern Territory the coastal waters of the Capes region, Dampier and Exmouth. Licencees nearby Areas A, B or C (DPIRD, 2019c).
vixlv border to the South Australian are not permitted to operate within the Ningaloo Marine Park, however, are < | x | x
border (Smith et al., 2010). permitted to operate in the general purpose zone of Montebello Islands
Marine Park.
In 2016, eleven licences operated in the MAMF, predominantly collecting
ornamental fish but also included hermit crabs, seahorses, invertebrates,
corals and live rock (Newman et al., 2018b).
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Catch and
effort
boundary potentially
Fishery overlap Management boundaries | Fishing season Description of the fishery LEEIIG Description of catch and effort within respective Areas
with Areas within the
Areas
A C A|B|C
Specimen Shell The SSMF fishing area includes | Year-round The SSMF targets the collection of specimen shells for display, collection, Current catch and effort data (2013—2017) indicates the SSMF is active in
Managed Fishery all Western Australian waters cataloguing and sale. Collection is predominantly by hand when diving or waters near Montebello Islands, Muiron Island and Pilbara Southern Island
(SSMF) v v between the high water mark wading in shallow coastal waters. deeper water collection has recently x | x | x Group (DPIRD, 2019c). However, due to water depth, distance offshore,
and the 200 m isobath. commenced with the employment of ROVs at water depths up to 300 m. and distance from popular fishing spots, the SSMF is not expected to fish
In 2016, seven licence holders recorded consistent activity (and within Areas A, B or C.
17 occasional operators) to collect a total of 8531 shells (Hart et al., 2018b).
West Coast Rock The WCRLF fishing area | Year-round The WCRLF targets the western rock lobster (Panulirus cygnus) from Shark The WCRLF targets rock lobster from south of Shark Bay, over 400 km
Lobster Managed stretches between Shark Bay Bay south to Cape Leeuwin using baited traps (pots) (DPIRD, 2017). In from Area C. Therefore the WCRLF is not expected to fish within Areas A,
Fishery (WCRLF) and Cape Leeuwin. The 2008, it was determined that the allocated shares of the West Coast Rock BorC.
x v' | WCRLF is divided into three Lobster resource would be 95% for the commercial sector, 5% to the | % x x
zones: (A) Abrolhos Islands; recreational sector, and one tonne to customary fishers.
(B) north of latitude 30°S; and In 2016, 226 commercial vessels landed 6095 t of rock lobster (de Lestang
(C) south of latitude 30°S. etal., 2018).
Beche-de-Mer Fishery The sea cucumber or ‘trepang’ | Year-round The sea cucumber or ‘trepang’ fishery is a hand-harvested fishery (methods Current catch and effort data (2013-2017) indicates the fishery is active in
fishery can operate within all principally by diving or wading), primarily targeting a single species with 99% waters near Montebello Islands, Muiron Island and Pilbara Southern Island
v v’ | WA waters. of the catch being sandfish (Holothuria scabra). x | x | x | Group (DPIRD, 2019a). However, due to water depth, distance offshore,
In 2016, the Beche-de-Mer fishery landed 93 t of sea cucumber (Hart et al., and distance from popular fishing spots, fishers do not collect sea
2018c). cucumber within Areas A, B or C.
Onslow Prawn The OPMF management | The season extends | The OPMF targets western king prawns (Penaeus latisulcatus), brown tiger Although the OBPMF management boundary overlaps with Area A, effort
Managed Fishery boundary extends east from the | from March to | prawns (Penaeus esculentus) and endeavour prawns (Metapenaeus spp.) is concentrated in coastal waters, about 10 km south-east of Area A
(OPMF) Dampier Archipelago to the | November, with | using low opening otter prawn trawl systems. (Sporer et al., 2014).
southern extent of Eighty Mile | several —  specific | | 2016, the OPMF landed a total of 3 t of prawns (Kangas el al., 2018a).
v X | Beach, and offshore as far as | areas restricted to X | x | x
the 200 m isobath. May to September to
protect nursery
areas (Sporer et al.,
2014)
Exmouth Gulf Prawn The EGPMF management | Year-round, with the | The EGPMF primarily targets western king, brown, endeavour and banana The EGPMF managemenent boundary does not overlap with Areas A, B
Managed Fishery boundary includes the waters of | highest effort | prawns using low opening, otter prawn trawl systems within the Exmouth or C. The closest catch and effort for the EGPMF occurs at least 19 km
(EGPMF) the Exmouth Gulf. Muiron and | occurring from | Gulf. east of Area C.
Serrurier islands comprise the | September 10| 1n 2016, the EGPMF landed a total of 822 t of prawns (Kangas el al., 2018b).
x X | northern extent of the | mid-May.  Monthly X | x | x
management boundary. moon closures of at
least four days
around each full
moon.
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Figure 4-16: Location of Commonwealth fisheries in relation to the Areas (Geoscience Australia, 2018)

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:  X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 114 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

NIE NEE NFE 14E 115°E TEE
L L L 1 L 1
u S p=19"3
15 [
iy )_
o
S ,/ ’
y v 7
-
Area B AreaB /7 / 7
0°5 s
2054
o, 7
s 7 i .
2rsed o
; 7 BaLMORALY
7 °
e
e
b~ 7 o g::/
o y ) :’j o EXMOUTH
Aﬁ’/ﬁq*’/ﬁ(‘q_’ s 9 Legend s
i PP AP S, .
et - ,;’ - Legend Aeguisition Areas
[ “i.;ff ‘:i.-,f/ ‘.l::‘: 771 Operaional Aveas
A ttion Al
:S Ve Ié Ve -:S 7 g “auisten Aress \WA State Fisheriss
- _.pl ,‘ 1 Operalional Avez Exmotdh Guif Fraun
‘:‘.‘L.,pf‘:‘ﬂ.‘c_p‘/&‘;: J _A Gascoyne Demersal Scalefish
| R Y /4 Specimen Shell, Abalone NINGALOO 7 Piluara Fish Trawi Pibara Trap
[—"" prd — f", — s » i
L TR S 7, Vo Coast Rock Lobster Wos! Goas! Denp Sea Crusacean
e v —’f,‘c‘-vl- ,{“"L - Mackerel Fishery, South West Cosst
> > Marine Aquanum Salmon
|~ SN L~ S - 1 Souree Fos
R i J} "‘_),_ -\} "'y; Hase aa - Gaosoene Auckala 208 v H Baso Data - Geesciens Austai 2018 0
‘L,"{/ ‘g:’__rf/ mg;.m;“‘,Opermﬁ:gﬁuﬂ\?mmmFeb?m a % St o ‘Aquisition and Cperation Areas - Client Provided Feb 2018 25 S0em “
< Fisherss - — | _ e = - -
—(‘ 3 A i’ A‘fy ] YNy /\-:' o y WA Stale Fisheries.- VA DPIRD 2078
e e e e nie e wie whe

Figure 4-17: Location of State fisheries in relation to the Areas (Geoscience Australia, 2018)
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Figure 4-18: Pilbara Demersal Scalefish Managed Fishery zoning (Geoscience Australia, 2018)

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:  X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 116 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

4.6.3.2 Aquaculture

There are no aquaculture leases within or adjacent to Area A, B or C. Aquaculture in the NWMR is
typically restricted to shallow coastal waters and consists primarily of culturing hatchery, reared and
wild caught oysters (Pinctada maxima) for pearl production (Note: the Pearl Oyster Managed
Fishery, which targets P. maxima for aquaculture farming is included in Table 4-8). Leases typically
occur in shallow coastal waters at depths of less than 20 m (Fletcher and Santoro, 2011). Currently,
there are three aquaculture leases and 404 licences, contributing to a total production volume of
20,814 tonnes in the 2015/2016 season (DoF, 2016a).

A large number of pearl oysters for seeding is obtained from wild stocks and supplemented by
hatchery-produced oysters, with major hatcheries operating at Broome and the Dampier Peninsula.
Pearl farm sites are located mainly along the Kimberley coast, particularly in the Buccaneer
Archipelago, in Roebuck Bay and at the Montebello Islands (which is located about 20 km from
Area A) (Gaughan and Santoro, 2018).

Along the Gascoyne Coast, aquaculture focuses on the blacklip oyster P. margitifera. The local
aguaculture sector is also focusing on producing aquarium species, including coral and live rock
(Gaughan and Santoro, 2018).

4.6.4 Fisheries — Traditional

There are no traditional, or customary, fisheries within Areas A, B or C, as these are typically
restricted to shallow coastal waters and/or areas with structures such as reefs. However, it is
recognised that Barrow Island (about 50 km from Area A), the Montebello Islands (about 30 km from
Area A) and Ningaloo Reef (adjacent to Area C) have a known history of fishing from when areas
were occupied (as from historical records).

4.6.5 Tourism and Recreation

No tourism activities take place specifically within Areas A, B or C, but it is acknowledged that there
are growing tourism and recreational sectors in WA and these sectors have expanded in area over
the last couple of decades. Potential for growth and further expansion in tourism and recreational
activities in the Pilbara and Gascoyne regions is recognised, particularly with the development of
regional centres and a workforce associated with the resources sector (Gascoyne Development
Commission, 2012).

Due to water depths (greater than 40 m) and distance offshore, recreational fishing is unlikely to
occur in Areas A, B or C. However, an estimated third of the WA population participate in recreational
fishing each year (about 640,000 fishers) (DPIRD, 2018). Recreational fishing in the Northwest Shelf
Province is mainly concentrated around the coastal waters and islands (including Dampier
Archipelago, Ningaloo Marine Park, North West Cape area, the Montebello Islands, and other islands
and reefs in the region) (DEWHA, 2008) and has grown exponentially with the expanding regional
centres and increasing residential and fly in/fly out work force, particularly in the Pilbara region.

4651 AreaA

Occasional recreational fishing occurs at Rankin Bank, located about 15 km east of Area A. The
Montebello Islands (about 30 km from Area A) are the next closest location for tourism, with some
charter boat operators taking visitors to these remote islands (Australia’s Northwest, 2018). Along
the Pilbara Coast, the Dampier Archipelago (about 145 km from Area A) is a popular location for
tourist activities including recreational fishing, diving, surface water-sports and wildlife viewing
(Karratha Visitor Centre, 2019). In particular, the waters of the Archipelago are extensively used by
local people from surrounding towns (Department of Environment and Conservation (DEC), 2002).
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DPIRD uses a spatial grid known as Catch and Effort System (CAES) blocks to record catch and
effort for fishing activity in WA waters (DPIRD, 2019). Each block measures 60 nm2. The south-east
portion of Area A is located within a block that has high effort from tour operators relative to adjacent
blocks, with ten licenced vessels making 298 fishing trips to the block in 2017. The block contains
the Montebello Islands, Browse Island and some nearshore islands off the Pilbara coast, which are
popular locations visited by charter boats (DEC, 2013). It is unlikely that tour operators will make
trips within Area A, but will operate in the coastal waters around the Montebello/Barrow islands.

4.6.5.2 AreaB

Current FishCube data (2013—-2017) indicates no tour operators use the waters within or surrounding
Area B (DPIRD, 2019). Area B is considered too far offshore for recreational fishing or tourism
activities to occur.

4653 AreaC

Tourism is one of the major industries of the Gascoyne region and contributes significantly to the
local economy in terms of both income and employment. The main marine nature-based tourist
activities are concentrated around and within the Ningaloo Marine Park, adjacent to Area C.

Recreational use of the Ningaloo Marine Park varies in intensity throughout the year, depending on
school holidays and seasonal peaks of marine fauna being observed. Coral Bay is documented as
one of the most heavily used areas (Marine Parks and Reserves Authority (MPRA), 2005). Marine
nature-based tourism attracts about 102,000 annual visitors to the Exmouth region, with an
estimated $151 million spent per year by visitors (Tourism Research Australia, 2017).

Area C is located within two CAES blocks that contain the North West Cape and Pilbara Southern
Island Group. These two blocks report consistent moderate intensity recreational fishing in the
region, with 11-12 licence holders making an average of 123 fishing trips within the waters directly
west of North West Cape between 2014 and 2017 (DPIRD, 2019). Tour operators have also been
active in the waters surrounding the Pilbara Southern Island Group, with four to seven licence
holders making an average of 147 fishing trips in the region between 2013 and 2017.

In addition to these activities, the Exmouth Game Fishing Club runs annual fishing competitions that
may overlap with Area C. In 2020, these events are scheduled as follows:

« Heavy Tackle Tournament — 25 to 27 January (three days of fishing)
« Billfish Bash — held just prior to GAMEX (three days of fishing)
e GAMEX 2020 — 13 to 21 March (six days of fishing).

4.6.6 Shipping

The region supports significant commercial shipping activity, mostly associated with the mining, oil
and gas industries (Figure 4-19). Major shipping routes in the area are associated with entering the
ports of Dampier and Barrow Island. Shipping activities in the region include:

« international bulk freighters/tankers arriving and departing from Dampier, including
mineral ore, hydrocarbons (LNG, liquefied petroleum gas, condensate) and salt
carriers

« domestic support/supply vessels servicing offshore facilities and Barrow Island
development

e construction vessels/barges/dredges

« offshore survey vessels.
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AMSA has introduced a network of marine fairways on the NWS of WA to reduce the risk of vessels
colliding with offshore infrastructure. The fairways are not mandatory but AMSA strongly
recommends commercial vessels remain within the fairways when transiting the region. It is noted

that Area A partially overlaps the fairway in the north (Figure 4-19). Areas B and C do not overlap
any of the fairways.

[0 senpuisition Arsas. 3 25,000 - 50,000

271 Opersional Areas 1 50,000- 75,000

Shipping density 3 75,000 100,000
[ 100,000 - 500,008
I 200,000 300,000
[ 300,00 - 400,008

Figure 4-19: Vessel density map for Areas A, B and C from 2019, derived from AMSA satellite
tracking system data

4.6.7 Oil and Gas Activities

4.6.7.1 Existing Oil and Gas Infrastructure

The Petroleum Activities Program is located within an area of established oil and gas operations in

the broader NWMR. Table 4-9 provides further detail on the oil and gas activities that have been
identified.
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Table 4-9: Other oil and gas facilities in the vicinity of Areas A, B and C

Facility name and operator Area Approximate Direction
distance from Area
Pluto Platform (Woodside) Area A Within N/A
Wheatstone Platform (Chevron) Area A Within N/A
Ngujima-Yin FPSO (Woodside) Area C Within N/A
Ningaloo Vision FPSO (Quadrant Energy, now Santos) Area C Within N/A
John Brookes Platform (Santos) Area A 14 km South
East Spar (Quadrant, now Santos) Area A 45 km South
Goodwyn Platform (Woodside) Area A 53 km East
North Rankin Platform (Woodside) Area A 75 km East

4.6.7.2 Seismic Survey Activities

To inform the consideration of the cumulative impacts from concurrent activities, Woodside engaged
with other proponents to identify marine seismic surveys that have the potential to occur concurrently
within about 100 km of the Petroleum Activities Program (Table 4-10). Previous activities have also
been identified (Table 4-10).

The locations of the potential concurrent surveys, relative to Areas A, B and C, are shown in
Figure 4-20. As outlined in Section 6.6.1 only four surveys have the potential to be concurrent with
the Petroleum Activities Program.

Table 4-10: Potential concurrent and past marine seismic surveys within 100 km of Areas A, B and C

Survey Name Proponent Status

Concurrent Activities

Davros Extension CGG Services The EP was accepted by NOPSEMA on 21/02/2018.

Multi-client 3D MSS (Australia) Pty Ltd The survey could occur at any time between November 2018
and end of June 2020, with avoidance of the period from
beginning of July to end of September, in both years.

Rollo Multi-client MSSs PGS Australia Pty The EP was accepted by NOPSEMA on 04/10/2018.

Ltd Surveys could occur within a period of five years, from the date
of acceptance of the EP.
TGS North West Shelf TGS-NOPEC The EP was accepted by NOPSEMA on 13/06/2018.
Renaissance North Geophysical Surveys could occur within two years. No start or end date was
Multi-Client MSSs Company Pty Ltd stated in the EP Summary.
Outer Exmouth Petroleum The EP was accepted by NOPSEMA on 08/08/2014.
Multi-client 3D MSS Geo-Services Surveys could occur within five years. No start date or end date

was stated in the EP Summary.

Past Activities

Hockey and Bianchi 3D Quadrant Northwest | The EP was accepted by NOPSEMA on 22/12/2016.

MSS Pty Ltd The earliest date for starting the MSS was December 2016, with
all activity completed on or before 31 December 2018. The
survey did not occur between 1 May and 31 December.

Capreolus Phase Il 3D Polarcus Seismic Ltd | The EP was accepted by NOPSEMA on 26/07/2016.

MSS The survey started in the second half of 2016 and was
completed by 30 June 2018.
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Survey Name

Proponent

Status

Exmouth SLB15
Multi-client 3D MSS

Schlumberger
Australia Pty Ltd
(SLB)

The EP was accepted by NOPSEMA on 09/08/2016.

The survey period was between September 2016 and
September 2018.

Davros MC3D MSS

CGG Multiclient and
New Ventures

The EP was accepted by NOPSEMA on 27/06/2014.

The survey started in the second quarter of 2014 and lasted for
nine months.

Bianchi Seismic Survey
Environment

Apache Northwest
Pty Ltd

The EP was accepted by NOPSEMA on 21/10/2014.
The survey started in 2015 and lasted for about 30 days.

Pluto 4D MSS

Woodside Energy Ltd

The EP was accepted by NOPSEMA on 08/01/2016.

The survey period was between November 2015 and February
2016 and was expected to be completed in about 55 days.

Capreolus 3D Multi-client
MSS, 2014-2015
Revision No. 3

Polarcus Seismic
Limited

The EP was accepted by NOPSEMA on 22/06/2015.
The survey period was between January and November 2015.

Dunnart 2D MSS

Searcher Seismic Pty
Ltd

The EP was accepted by NOPSEMA on 22/04/2015.

The survey period was between April and May 2015 and
expected to last five days.

Canning-Northern
Carnarvon Multi-client
MSS

TGS-NOPEC
Geophysical
Company Pty Ltd

The EP was accepted by NOPSEMA on 09/02/2015 and was
expected to last 18 months. No start or end date was stated in
the EP Summary.

Bilby 2D Multi-client MSS
2015

Searcher Seismic Pty
Ltd

The EP was accepted by NOPSEMA on 05/03/2015.
The survey period was between March and June 2015.

Titan Multi-client 3D MSS
Environment Plan

PGS Australia Pty
Ltd

The EP was accepted by NOPSEMA on 21/11/2014.
The survey started in December 2014 and lasted 24 months.

Rosemary 3D Multi-client
MSS 2014

Polarcus Seismic
Limited

The EP was accepted by NOPSEMA on 20/10/2014.
The survey period was between October 2014 and March 2015.

CGG Dirk Multi-client 3D
MSS

CGG Multi-client and
New Ventures

The EP was accepted by NOPSEMA on 14/11/2013.

The survey lasted nine months. No start date or end date was
stated in the EP Summary.
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Figure 4-20: Location of potential concurrent seismic surveys in proximity to Areas A, B and C
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4.6.8 Defence

There are designated defence practice areas in the offshore marine waters off Ningaloo Reef and
the North West Cape.

Area C and some of Area A overlap designated defence practice areas. Consultation with
Department of Defence confirmed there is no objection to the proposed seismic survey activities
(Section 7). Area B does not overlap any designated defence practice areas.

A search for unexploded ordnance (UXO) was conducted using the Department of Defence’s UXO
database. The search did not identify any known occurring UXO areas within any of the Areas.
Substantial occurrence of UXO occurs 18 km east of Trimouille Island, about 41 km south-east of
Area A. Substantial occurrence of UXO also occurs in two areas just north of Serrurier Island, the
closest of which is 33 km east of Area C. Slight occurrence of UXO is recorded around the North
West Cape, 6 km south of Area C.

4.7 Values and Sensitivities

The values and sensitivities within the Areas and wider regional perspective are presented in this
sub-section. The offshore environment of the NWMR contains environmental assets (such as habitat
and species) of high value or sensitivity, including Commonwealth offshore waters, as well as the
wider regional context including coastal waters and habitats such as the Montebello Islands, Barrow
Island, and the Ningaloo Coast World Heritage Area, and the associated resident, temporary or
migratory marine life including species such as marine mammals, turtles and birds (Section 4.5.2).

Many sensitive receptor locations are protected as part of Commonwealth and State managed areas
and have been allocated conservation objectives (International Union for Conservation of Nature
(IUCN) Protected Area Category), based on the Australian IUCN reserve management principles in
Schedule 8 of the EPBC Regulations 2000. These principles determine what activities are
acceptable within a protected area under the EPBC Act. Activities associated with the Petroleum
Activities Program will be conducted consistent with the Australian IUCN reserve management
principles for the IUCN categories which have been identified in Table 4-11.

The following section outlines the values and sensitivities of the established and proposed Marine
Protected Areas (MPAS) and other sensitive areas (listed in Table 4-11, shown in Figure 4-22) that
occur in waters that may be impacted by the Petroleum Activities Program (planned and unplanned).
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Table 4-11: Summary of established and proposed MPAs and other sensitive locations within and
nearby Areas A, B and C

Distance from Area (km) IUCN Protected
Area A Area B Area C Area Category

Australian Marine Parks

Montebello Overlaps 175 107 VI
Gascoyne 122 51 Overlaps \i
Ningaloo 163 183 Adjacent \%

State Marine Parks and Reserves

Marine Parks

Montebello Islands 18 206 148 IA, Il and IV
Barrow Island 211 46 114 IA and VI
Ningaloo 148 183 10 IA, Il and IV
Marine Management Areas

Muiron Islands 148 195 12 1A and VI
Barrow Island 26 208 102 1A and VI

World Heritage Properties

Ningaloo Coast 148 183 Adjacent N/A

Key Ecological Features

Continental Slope Demersal Fish Communities Overlaps 103 Overlaps N/A
Ancient Coastline at 125 m Depth Contour Overlaps 162 Adjacent N/A
Canyons Linking the Cuvier Abyssal Plain and the 123 106 Overlaps N/A
Cape Range Peninsula

Commonwealth Waters Adjacent to Ningaloo Reef 164 183 Adjacent N/A
Exmouth Plateau 56 Overlaps 44 N/A

Other Sensitive Areas

Rankin Bank 16 205 212 N/A

*Conservation objectives for [IUCN categories in Table 4-11 include:

IA: Strict nature reserve — Area of land and/or sea possessing some outstanding or representative ecosystems, geological or
physiological features and/or species, available primarily for scientific research and/or environmental monitoring.

II: National park — Natural area of land and/or sea, designated to: (a) protect the ecological integrity of one or more ecosystems for
this and future generations; (b) exclude exploitation or occupation inimical to the purposes of designation of the area; and (c) provide
a foundation for spiritual, scientific, educational, recreational and visitor opportunities, all of which must be environmentally and
culturally compatible.

1V: Habitat/species management area — Area of land and/or sea subject to active intervention for management purposes so as to
ensure the maintenance of habitats and/or to meet the requirements of specific species.

VI: Protected area with sustainable use of natural resources — Area containing predominantly unmodified natural systems, managed
to ensure long term protection and maintenance of biological diversity, while providing a sustainable flow of natural products and
services to meet community needs.
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Figure 4-22: Established Australian and State Marine parks in relation to Areas A, B and C
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4.7.1 Montebello Islands Marine Park/Barrow Island Marine Park/Barrow Island
Marine Management Area

The marine and coastal environments of the Montebello/Barrow Islands region represent a unique
combination of offshore islands, intertidal and subtidal coral reefs, mangroves, macroalgal
communities and sheltered lagoons, and are considered a distinct coastal type with very significant
conservation values (DEC, 2007).

The Montebello Islands Marine Park, Barrow Island Marine Park and Barrow Island Marine
Management Area (MMA) are jointly managed and cover a combined area of 1770 kmz2, located
about 19 km south-east of Area A at the closest point. A sanctuary zone covers the entire 4100 ha
Barrow Island Marine Park. The Barrow Island MMA covers 114,500 ha and includes most of the
waters surrounding Barrow Island and Lowendal Islands, except for the port areas around Barrow
and Varanus islands. Key conservation and environmental values within the reserves include (DEC,
2007):

« a complex seabed and island topography consisting of subtidal and intertidal reefs,
sheltered lagoons, channels, beaches, cliffs and rocky shores

e pristine sediment and water quality, supporting a healthy marine ecosystem

« undisturbed intertidal and subtidal coral reefs and bommies with a high diversity of
hard corals

e important mangrove communities, particularly along the Montebello Islands, which
are considered globally unique as they occur in offshore lagoons

« extensive subtidal macroalgal and seagrass communities

« important habitat for cetaceans and dugongs

e nesting habitat for marine turtles

« important feeding, staging and nesting areas for seabirds and migratory shorebirds
« rich finfish fauna with at least 456 species

o culture of the pearl oyster (Pinctada maxima) in the reserves, producing some of the
highest quality pearls in the world.

These islands support significant colonies of wedge-tailed shearwaters and bridled terns. The
Montebello Islands support the biggest breeding population of roseate terns in WA. Ospreys,
white-bellied sea-eagles, eastern reef egrets, Caspian terns, and lesser crested terns also breed in
this area. Barrow, Lowendal and Montebello islands are internationally significant sites for six
species of migratory shorebirds, supporting more than 1% of the East Asian-Australasian Flyway
population of these species (DSEWPaC, 2012a).

The Montebello Islands Marine Park/Barrow Island Marine Park/Barrow Island MMA are contiguous
with the Montebello AMP. The intertidal habitats of the Montebello/Barrow/Lowendal Islands region
are influenced by the passage of tropical cyclones that shape sandy beaches (RPS Bowman Bishaw
Gorham, 2007). The dominant habitats on the exposed west coasts of islands in the area are sandy
beaches, rocky shores and cliffs. The predominant physical habitats of the sheltered east coasts of
islands are sand flats, mud flats, rocky pavements and platforms (RPS Bowman Bishaw Gorham,
2007).

4.7.1.1 Barrow Island Nature Reserve

The Barrow Island Nature Reserve is a Class A Nature Reserve covering about 235 km2 and extends
to the low water mark adjacent to the Montebello Islands/Barrow Island Marine Parks. It is about
154 km from Area A at the closest point. The islands surrounding Barrow Island including Boodie,
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Double, and Middle islands make up the Boodie, Double and Middle Islands Nature Reserve,
covering 587 ha (Department of Parks and Wildlife (DPaw), 2015). Together, these two nature
reserves are commonly referred to as the Barrow Group Nature Reserves (DPawW, 2015).

The Barrow Island coastline consists of dry creek beds, beaches, clay and salt flats, mangroves,
intertidal flats and reefs and is bordered by high cliffs on the western side. Key conservation values
within the reserves include (DPaw, 2015):

« the second largest island off the WA coast

e important biological refuge site because of isolation from certain threatening
processes on the mainland

« flora that are restricted in distribution and at or near the limit of their range
« high number of fauna species with high conservation value

« extensive hydrogeological karst system that supports a subterranean community of
high conservation significance

« regionally and nationally significant rookeries for green and flatback turtles

e important habitat for migratory shorebirds and also used by these species as a
staging and destination terminus

« significant habitat values, such as intertidal mudflats, rock platforms, mangroves, rock
piles and cliffs, clay pans and caves

« a significant fossil record that indicates local historical biodiversity and evolution

« a history of Aboriginal and other Australian use including 13 registered Aboriginal
cultural heritage sites.

4.7.1.2 Montebello Australian Marine Park

The Montebello AMP covers an area of 3413 km2 adjacent to the Montebello Islands Marine
Park/Barrow Island Marine Park/Barrow Island MMA, providing a contiguous marine reserve
covering both State and Commonwealth waters. The Montebello AMP is managed under the North
West Marine Park Management Plan (2018). Area A partially overlaps about 350 kmz2, or 10%, of the
Marine Park. The entire Montebello AMP is designated a multiple use zone (IUCN Category 1V),
allowing for long-term protection and maintenance of the AMP in conjunction with sustainable use,
including oil and gas exploration activities.

The Montebello AMP contains habitats, species and ecological communities associated with the
Northwest Shelf Province, including species listed as threatened, migratory, marine or cetacean
under the EPBC Act 1999. The AMP is thought to provide connectivity between the coastal waters
of Barrow and Montebello islands and the deeper waters of the shelf and slope (Director of National
Parks, 2018):

Major conservation values within the Montebello AMP include (Director of National Parks, 2018):
« foraging areas adjacent to important breeding areas for migratory seabirds
- foraging areas for vulnerable and migratory whale sharks
« foraging areas adjacent to important nesting sites for marine turtles
« part of the migratory pathway of the protected humpback whale

« shallow shelf environments with depths ranging from 15 to 150 m providing protection
for shelf and slope habitats, as well as pinnacle and terrace seafloor features

« one KEF for the region, the Ancient Coastline at 125 m Depth Contour
(Section 4.7.4).
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The Ancient Coastline at 125 m Depth Contour KEF is thought to contain rocky escarpments that
provide biologically important habitat in areas otherwise dominated by soft sediments (Director of
National Parks, 2018). Recent ROV transect surveys have been conducted within the Montebello
AMP, including over the Ancient Coastline KEF occurring within the AMP (Advisian, 2019). The
survey transect was fully comprised of soft sediment habitat and did not identify hard substrate or
other values commonly associated with the KEF. The survey identified a flat fine sandy seabed, with
small isolated sand waves and sparse benthic sand-dwelling habitat. Ripples containing
organic/algae covering were observed, particularly in the troughs; however, no macroalgae or
seagrass was present. Benthic epifauna were uncommon and generally occurred as individuals.
Benthic epifauna included echinoderms (e.g. brittle stars and feather stars), and cnidarians (whip
corals and quill corals (seapens). Isolated corals also occurred on the sand. The percentage cover
of benthic organisms ranged from 0% to ~5%. The survey found no significant high relief habitat
features in the KEF.

The Montebello AMP is not included on any national, Commonwealth or international Heritage lists.
The adjacent Western Australia Barrow Island and the Montebello—-Barrow Island Marine
Conservation Reserves which have been nominated for national heritage listing (Director of National
Parks, 2018). Two shipwrecks listed under the Historic Shipwrecks Act 1976 occur within the
Montebello AMP (but not within Area A). These are the Trial, the earliest known shipwreck in
Australian waters (wrecked in 1622), and Tanami (unknown date).

Important socioeconomic activities within the marine park include tourism and recreation
(Section 4.6.5), commercial fishing (Section 4.6.3) and mining (Director of National Parks, 2018).
There is limited information about the cultural significance of the Montebello Marine Park to
Aboriginal communities. It is acknowledged that sea country is valued for Abaoriginal cultural identity,
health and wellbeing.

4.7.2 Ningaloo Coast and Gascoyne

4.7.2.1 Ningaloo Coast World Heritage Area

The Ningaloo Coast WHP abuts Area C along the south-east border of the Area. The WHP includes
North West Cape and the Muiron Islands, and was inscribed under criteria (vii) and criteria (X) by the
World Heritage Committee onto the World Heritage Register in June 2011. The statement of
Outstanding Universal Value for the Ningaloo Coast was based on the natural criteria and recognised
the following (United Nations Educational, Scientific and Cultural Organization, 2011):

« Criterion (vii): The landscapes and seascapes of the property are comprised of
mostly intact and large-scale marine, coastal and terrestrial environments. The lush
and colourful underwater scenery provides a stark and spectacular contrast with the
arid and rugged land. The property supports rare and large aggregations of whale
sharks (Rhincodon typus) along with important aggregations of other fish species and
marine mammals. The aggregations in Ningaloo following the mass coral spawning
and seasonal nutrient upwelling cause a peak in productivity that leads about 300—
500 whale sharks to gather, making this the largest documented aggregation in the
world.

« Criterion (x): In addition to the remarkable aggregations of whale sharks, the
Ningaloo Reef harbours a high marine diversity of more than 300 documented coral
species, over 700 reef fish species, roughly 650 mollusc species, as well as around
600 crustacean species and more than 1000 species of marine algae. The high
numbers of 155 sponge species and 25 new species of echinoderms add to the
significance of the area. On the ecotone, between tropical and temperate waters, the
Ningaloo coast hosts an unusual diversity of marine turtle species with an estimated
10,000 nests deposited along the coast annually.
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The Ningaloo Coast WHP is recognised as being of outstanding conservation value, supporting a
rich array of habitats and a diverse and abundant marine life (DoEE n.d.). The region has a high
diversity of marine habitats including coastal mangrove systems, lagoons, coral reef, open ocean,
continental slope and the continental shelf (CALM, 2005). The dominant feature of the Ningaloo
Coast WHP is Ningaloo Reef, the largest fringing reef in Australia. Ningaloo Reef supports both
tropical and temperate species of marine fauna and flora and more than 300 species of coral (CALM,
2005).

The Ningaloo Coast WHP provides important nesting habitat for four species of marine turtle found
in WA. The North West Cape and Muiron Islands are major nesting sites for loggerhead turtles, with
about 400 to 600 females nesting annually on the Ningaloo coast (particularly, North West Cape
area) and Muiron Islands, respectively (Department of Environmental Protection, 2001). The North
West Cape is also a major nesting habitat for hawksbill and green turtles, with an estimated 1000—
1500 green turtles nesting in the area annually (DEC, 2008). The Muiron Islands are minor nesting
sites for flatback and hawksbill turtles (DEC, 2008).

Each year, the largest congregation of whale sharks anywhere in the world takes place off the coast
of the Ningaloo WHP. It is estimated that between 300 and 500 whale sharks visit each year between
March and July, coinciding with the annual mass coral spawning events.

It is these natural heritage values, iconic wilderness, seascapes, wildlife and biodiversity which are
major attractions of the WHP and therefore the main driver for tourism on the North West Cape. All
properties inscribed on the World Heritage List must have adequate management to ensure their
protection, thus the Ningaloo Coast WHP is managed via the Australian Marine Park and State
marine park (see subsections below).

4.7.2.2 Ningaloo Australian Marine Park

The Ningaloo AMP covers 2326 km?. It is contiguous with the WA Ningaloo Marine Park and abuts
Area C along the south-east border of the Area. The Ningaloo Reef, which lies in State waters within
the State managed Marine Park, is further protected by the Ningaloo AMP. Water depths range from
shallow water of 30 m depth to oceanic waters at 1000 m depth. Major conservation values of the
AMP include (Director of National Parks, 2018):

« foraging areas adjacent to important breeding areas for migratory seabirds, whale
sharks and marine turtles

e important nesting sites for marine turtles
« part of the migratory pathway of the humpback whale

« shallow shelf environments with depths ranging from 15to 150 m, providing
protection for the shelf and slope habitats, as well as pinnacle and terrace sea-floor
features

« examples of the seafloor habitats and communities of the Central Western Shelf
Transition.

The AMP has international and national significance due to its diverse range of marine species and
unique geomorphic features. The AMP provides essential biological and ecological links that sustain
the biodiversity and ecological processes, including the supply of nutrients to reef communities from
deeper waters further offshore, to the Ningaloo Reef ecosystem.

The Ningaloo Marine Park (Commonwealth Waters) Management Plan outlines objectives for
retaining the values of this protected area and any potential or confirmed threats that could impact
these values. Values which could be impacted from the Petroleum Activities Program include high
water quality, marine mammals and fish, marine reptiles, seabirds, recreational fishing and boating,
and nature-based tourism. Relevant management strategies in the Management Plan include
preventing petroleum and mineral exploration and production from Commonwealth waters. Note
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each management objective in the plan relates only to a source of risk, rather than the value
potentially impacted, and are, therefore, generic for all Petroleum Activities.

4.7.2.3 Ningaloo Marine Park and Muiron Islands Marine Management Area

The Ningaloo Marine Park (State waters) was established in 1987 and stretches 300 km from the
North West Cape to Red Bluff. It encompasses the State waters covering the Ningaloo Reef system
and a 40 m strip along the upper shore. At its closest point (near the North West Cape) the Marine
Park lies about 9 km from Area C. The Muiron Islands MMA is managed under the same
management plan as the Ningaloo State Marine Park (CALM, 2005). The Ningaloo Marine Park is
part of the Ningaloo Coast WHP.

Ecological and conservation values of the Ningaloo Marine Park and Muiron Islands are summarised
below. Generally, all ecological values are presumed to be in an undisturbed condition except for
some localised high use areas (CALM, 2005). The ecological and conservation values include:

« The unique geomorphology has resulted in a high habitat and species diversity.
e There is high sediment and water quality.

« Subtidal and intertidal coral reef communities provide food, settlement substrate and
shelter for marine flora and fauna.

o Filter feeding communities (sponge gardens) are in the northern part of the North
West Cape and the Muiron and Sunday islands.

« Shoreline intertidal reef communities provide feeding habitat for larger fish and other
marine animals during high tide.

« Soft sediment communities are found in deeper waters, characterised by a surface
film of microorganisms that provide a rich source of food for invertebrates.

« Macroalgae and seagrass communities are an important primary producer providing
habitat for vertebrate and invertebrate fauna.

« Mangrove communities occur only in the northern part of the Ningaloo Marine Park
and are important for reef fish communities (Cassata and Collins, 2008) and support
a high diversity of infauna, particularly, molluscs (600 mollusc species).

e There is diverse fish fauna (about 460 species).

« Foreshores and nearshore reefs of the Ningaloo coast and Muiron/Sunday islands
provide internesting, nesting and hatchling habitat for several species of marine
turtles including the loggerhead, green, flatback and hawksbill turtles.

« Whale sharks aggregate annually to feed in the waters around Ningaloo Reef, from
March to July, with the largest numbers being recorded around April and May
(Sleeman et al., 2010). The season can be variable, with individual whale sharks
being recorded at other times of the year. Timing of the whale sharks’ migration to
and from Ningaloo coincides with the mass coral spawning period when there is an
abundance of food (krill, planktonic larvae and schools of small fish) in the waters
adjacent to Ningaloo Reef.

« Seasonal shark aggregations and manta rays are commonly found in the area with a
permanent population of manta rays (Manta alfredi) inhabiting the Ningaloo Reef.
Numbers are boosted periodically by roaming and seasonal animals. Small
aggregations coincide with small pulses of target prey and the spawning events of
many reef inhabitants, while larger aggregations coincide with major seasonal
spawning events. The number of species in the Ningaloo Reef area peaks during
autumn, which corresponds to coral spawning, and during spring which corresponds
with the crab spawning event (McGregor n.d.).
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e There is annual mass coral spawning on Ningaloo Reef. Synchronous, multi-specific
spawning of tropical reef corals occurs during a brief predictable period in late
summer/early autumn generally seven to nine nights after a full moon on neap,
nocturnal ebb tides March/April each year (Rosser and Gilmour, 2008; Taylor and
Pearce, 1999).

« Large coral slicks generally form over shallow reef areas in calm conditions. It is noted
that there are minor spawning activities on the same nights after the February and
April full moons. In some years the mass spawning event occurs after the April full
moon (Simpson et al., 1993).

« Marine mammals such as dugong and small cetacean populations frequent or reside
in nearshore waters. Dugong numbers in Ningaloo Marine Park are considered to be
in the order of around 1000 individuals, with a similar number in Exmouth Gulf (CALM,
2005). The Ningaloo/Exmouth Gulf region supports a significant population of
dugongs which is interconnected with the Shark Bay resident population (which
represents less than 10% of the world’s dugongs).

« Nesting and foraging habitat for seabirds and shorebirds. About 33 species of
seabirds are recorded in the Ningaloo Marine Park (13 resident and 20 migratory)
and there are five known rookeries as well as isolated rookeries on the Muiron and
Sunday islands.

In addition to the ecological and conservation values, the Ningaloo Marine Park has a humber of
social values including culture heritage (both Indigenous and maritime; Section 4.6.1) and marine
based tourism and recreation (water-sports and fishing) (Section 4.6.5). The Ningaloo Marine Park
(State waters) is contiguous with the Ningaloo Commonwealth Marine Reserve (Figure 4-22).

The Management Plan for the Ningaloo Marine Park and Muiron Islands MMA outlines objectives
for retaining the values of this protected area and any potential or existing threats which could impact
these values.

4.7.2.4 Ningaloo Shoreline, Shallow Subtidal Reef and Intertidal Habitats

The Ningaloo Marine Park reef and lagoonal systems comprise a variety of shallow subtidal and
intertidal communities that comprise shallow outer reef slope (spur and groove habitat), reef crest
(emergent at low tide), reef flat (coralline algae and high cover tabular Acropora spp. coral
communities), back reef lagoon (coral, soft sediment and macro-algal communities), sublittoral
limestone platform (turf algae/molluscs/echinoderm community), and intertidal mangrove, mud flat
and salt marsh communities (Cassata and Collins, 2008).

The area seaward of the reef crest is characterised by a coralline algae/coral community (spur and
groove reef slope). The area has a series of perpendicular spurs and grooves from 5 to 40 m depth
range consisting of narrow, deep channels filled with sand and coral rubble, and rock spurs with
diverse hard coral communities (with dominant tabular Acropora spp. growing in small, compact
colonies), together with soft corals, Millepora (fire coral), sponges and macroalgae. Coralline algae
encrusts dead corals, rocks and coral rubble. Coral growth is most prolific between 5 and 10 m depth.

On the landward side of the reef crest is a reef flat habitat and back reef lagoon with a number of
subtidal and intertidal habitats (Cassata and Collins, 2008) as follows:

e Outer reef flat (very shallow, <1 m depth) at the back of the reef crest: Coralline
algae/coral community (spur and groove). Similar morphology to the reef slope.

« Rocky middle/inner reef flat (about 1 m depth): Tabular Acropora spp. Community.

e Back reef lagoon (>2 m depth): Patchy staghorn, massive and sub-massive coral
community.

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: X0000GF1401138300 Revision: 1 Native file DRIMS No: 1401138300 Page 132 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

o Lagoonal sand flat (1-2 m depth): Sparse corals and algae community. This habitat
is characterised by sheltered areas of limestone pavement with a veneer of sand and
small outcrops of corals (Porites spp., Acropora spp.) with scattered patches of
macroalgae (Sargassum spp., Halimeda spp., Caulerpa spp.) or seagrass (Halophila

spp.).

« Lagoonal and inter-reef sandy depressions (3—15 m depth): Coral ‘bommies’ and
algal patch community. A distinctive habitat type composed of sandy depressions
either found as large deep regions within the lagoon or small depressions/channels
inside the reef flat.

« Lagoon, shoreward reef channels (shallow): Macroalgal community. Fleshy algae
colonising subtidal limestone pavement that is covered in sand with Sargassum spp.
up to 0.5 m high and other red and green algal species. There are also small patches
of hard and soft corals, sponges and ascidians.

« Sublittoral limestone platform: Turf algae/mollusc/echinoderm community. This
habitat is composed of a flat limestone pavement often contiguous with the rocky
shoreline, and supports intertidal and subtidal fauna comprising molluscs (limpets,
chitons, small mussels, cowries and giant clams) and echinoderms (sea cucumbers,
starfish and sea urchins) with isolated hard and soft coral colonies. The limestone
pavement also has a ubiquitous coverage of turf algae.

« Mangrove coastal swamps: Although not a common habitat type within Ningaloo
Marine Park, there are mangrove stands in the upper intertidal zone on a muddy
substrate of carbonate silt and lay. The mangrove communities are located within the
Mangrove Sanctuary Zone (where they occupy a large section of coast between Low
Point and Mangrove Bay) and sporadically within the Osprey Sanctuary Zone on the
Yardie Creek banks. There are three species of mangrove: Avicennia marina,
Rhizophora stylosa and Bruguiera exaristata. Avicennia marina is most common and
widespread. This habitat supports a diverse community of invertebrate fauna
including gastropods, crabs and burrowing worms and is also a nursery area for the
juveniles of many species of reef fish.

« Intertidal mud flats: Mud flats occur in the lower intertidal zone of the lagoon, formed
by mud being deposited in the sheltered tidal waters.

o Salt marshes: The salt marsh habitat is seaward of the mangroves and is represented
by salt tolerant vegetation and sandy patches.

Muiron Islands: Shallow Subtidal, Intertidal and Shoreline Habitats

The Muiron Islands lie about 17 km east of Area C. Coastal sensitivity mapping identified the onshore
sensitivities to be turtle rookeries and turtle nesting occurring from October to April (Joint Carnarvon
Basin Operators, 2012). Most of the western coast consists of limestone coastal cliffs interspersed
with sandy beaches and intertidal rock platforms. The nearshore sensitivities include the
intertidal/nearshore reef (Joint Carnarvon Basin Operators, 2012). Soft coral communities dominate
the reefs on the western side of the Muiron Islands. Habitats on the eastern side of the Muiron Islands
are more sheltered, consisting of sandy beaches and shallow lagoons with diverse soft and hard
coral communities (Cassata and Collins, 2008; Kobryn et al., 2013).

4.7.2.5 Gascoyne Australian Marine Park

The Gascoyne AMP covers about 81,766 km2 and includes waters from less than 15 m depth to
6000 m depth. The south and south-west margins of Area C partially overlap with the Gascoyne
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AMP (Category VI Multiple Use Zone). The conservation values identified within the reserve include
(Director of National Parks, 2018):

« foraging areas for migratory seabirds (including the wedge-tailed shearwater),
hawksbill and flatback turtles and whale sharks

e a continuous connectivity corridor from 15 to over 5000 m

« seafloor features including canyon, terrace, ridge, knolls, deep hole/valley and
continental rise

e sponge gardens in the south of the reserve adjacent to Western Australian coastal
waters

« examples of the ecosystems of the Central Western Shelf Transition, the Central
Western Transition and the North West province provincial bioregions as well as the
Ningaloo mesoscale bioregion.

The AMP contains three key conservation values for the region:

e canyons on the slope between the Cuvier Abyssal Plain and the Cape Range
Peninsula (associated enhanced productivity, aggregations of marine life and unique
sea-floor feature)

« Exmouth Plateau (unique seafloor feature associated with internal wave generation)

« continental slope demersal fish communities (high species diversity and endemism
which is the most diverse slope bioregion in Australia with over 500 species recorded,
of which 76 are endemic to the area).

The reserve boundary is adjacent to the existing Commonwealth portion of the Ningaloo AMP.

4.7.3 Pilbara

4.7.3.1 Pilbara Islands (Southern Island Group)

Within the nearshore waters between the Muiron Islands and the Dampier Archipelago are a series
of islands collectively termed the Northern, Middle and Southern Island Groups. This area has been
defined as the Pilbara offshore region (greater than 10 m water depth) and includes islands, shoals
and rocky outcrops.

The Southern Island Group includes Serrurier, Bessieres and Thevenard Islands Nature Reserves,
the closest of which, Serruier Island, is located 45 km east of Area C. The nearshore habitats of
these islands generally consist of fringing reefs on the seaward side and wide intertidal sand flats on
the leeward side. Despite generally high turbidity in the area and relatively low abundance, hard
coral biodiversity is high (Chevron, 2010). The coral community structure within this area, and others
within the region, is highly temporally variable due to cyclonic activity.

The large islands of the groups provide important nesting habitat for seabirds and marine turtles
(Chevron, 2010). In the Southern Island Group, a number of seabirds, including Caspian terns, little
terns, wedge-tailed shearwaters and ospreys, breed on Serrurier Island and nearby Airlie Island.
Serrurier Island also is a major nesting area for green turtles and may also be a foraging area for
this species. Thevenard Island supports a significant flatback turtle rookery, along with small
numbers of green turtles, and is a known feeding area for green turtles.

Chevron (2010) documented the key subtidal habitats of the Pilbara offshore region as:
« limestone pavement supporting dense macroalgae
« biogenic fringing coral reefs
« coral communities associated with hard substrate (shoals and rocky outcrops)
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« filter feeding communities (sponges and ascidians) on sand veneered pavement
« sand/gravel plains and shoals supporting sparse foliose macroalgae.

4.7.4 Key Ecological Features

KEFs are the parts of the marine ecosystem that are considered to be important for a marine region's
biodiversity or ecosystem function and integrity. KEFs have been identified by the Australian

Government based on advice from scientists about the ecological processes and characteristics of
the area.

KEFs meet one or more of the following criteria:

e a species, group of species, or a community with a regionally important ecological

role (e.g. a predator, prey that affects a large biomass or number of other marine
species)

e a species, group of species or a community that is nationally or regionally important
for biodiversity

e an area or habitat that is nationally or regionally important for:

- enhanced or high productivity (such as predictable upwellings — an upwelling occurs
when cold nutrient-rich waters from the bottom of the ocean rise to the surface)

- aggregations of marine life (such as feeding, resting, breeding or nursery areas)

- biodiversity and endemism (species which only occur in a specific area).

« a unique seafloor feature, with known or presumed ecological properties of regional
significance.

Five KEFs have been identified as occurring within or adjacent to the Areas (Table 4-11,
Figure 4-23), and are described in relation to relevant Areas below.
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Figure 4-23: Key ecological features in relation to Areas A, B and C
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4.7.4.1 Area A

Two KEFs spatially overlap with Area A: the Continental Slope Demersal Fish Communities and the
Ancient Coastline at 125 m Depth Contour (Figure 4-23). Both KEFs overlap Area A as a relatively
narrow strip running in a south-west to north-east direction.

Continental Slope Demersal Fish Communities

The Continental Slope Demersal Fish Communities in the region have been identified as a KEF of
the NWMR (DSEWPaC, 2012a). The continental slope between North West Cape and the
Montebello Trough has been identified as one of the most diverse slope assemblages in Australian
waters, with over 508 fish species and the highest number of endemic species (76) of any Australian
slope habitat (DEWHA, 2008). Additional features relating to the fish populations of this area are as
follows:

« Continental slope demersal fish communities have been identified as a KEF of the
NWMR due to the notable diversity of the demersal fish assemblages and high levels
of endemism (DSEWPaC, 2012a).

« The North West Cape region is a transition area for demersal shelf and slope fish
communities between the tropical dominated communities to the north and temperate
communities to the south (Last et al., 2005). The benthic shelf and slope communities
offshore of the North West Cape comprise both tropical and temperate fish species
with a north—south gradient (DEWHA, 2008).

o The fish fauna of the North West Cape region, like the ichthyofauna of many regions,
exhibits decreasing species richness as depth increases (Last et al., 2005). Fish
species diversity has been shown to be positively correlated with habitat complexity,
with more complex habitats (e.g. coral reefs) typically hosting higher species richness
than simpler habitats such as bare, unconsolidated muddy sediments (Gratwicke and
Speight, 2005). A total of 500 finfish species from 234 genera and 86 families have
been recorded within the Ningaloo Marine Park, and 393 species were identified at
study sites of the Muiron Islands (CALM, 2005). The offshore sediment habitats of
Area A are expected to support lower fish species richness than other shallower,
more complex habitats in the coastal areas of the region.

Ancient Coastline at 125 m Depth Contour

Several steps and terraces as a result of Holocene sea level changes occur in the region. The most
prominent of these features occurs as an escarpment along the NWS and Sahul Shelf at a water
depth of 125 m, which forms the Ancient Coastline at 125 m Depth Contour KEF (the ancient
coastline). The ancient coastline is not continuous throughout the NWS, and coincides with a
well-documented eustatic stillstand at about 130 m worldwide (Falkner et al., 2009).

Where the ancient coastline provides areas of hard substrate, it may contribute to higher diversity
and enhanced species richness relative to soft sediment habitat (DSEWPaC, 2012a). Parts of the
ancient coastline, represented as rocky escarpment, are considered to provide biologically important
habitat in an area predominantly made up of soft sediment. As described in Section 4.7.1, recent
ROV transect surveys conducted over the Ancient Coastline KEF did not identify hard substrate or
other values commonly associated with the KEF, and found the transect was fully comprised of soft
sediment habitat (Advisian, 2019).

The escarpment type features may also potentially facilitate mixing within the water column due to
upwelling, providing a nutrient-rich environment. Although the ancient coastline adds additional
habitat types to a representative system, the habitat types are not unique to the coastline as they
are widespread on the upper shelf (Falkner et al., 2009).
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47.4.2 Area B

Area B is located entirely within the Exmouth Plateau KEF and spatially overlaps about 5580 kmz2,
or 11%, of the KEF (Figure 4-23).

Exmouth Plateau

The Exmouth Plateau is a large, mid-slope, continental margin plateau that lies off the north-west
coast of Australia. The full Exmouth Plateau ranges in depth from about 900 to 3500 m and is a
major structural element of the Carnarvon Basin (Miyazaki and Stagg, 2013). The plateau is
bordered by the Rankin Platform and the Exmouth sub-basin of the Northern Carnarvon Basin to the
east, the Argo Abyssal Plain to the north, and the Gascoyne and Cuvier Abyssal Plains to the
north-west and south-west.

The Exmouth Plateau is overlaid by an interface between the ITF and the Indian Ocean Central
Water. This interface constitutes a potential shear zone (with associated mixing) and may display
substantial temporal variability both seasonally and in response to longer term changes, such as ITF
variability (Brewer et al., 2007). Internal tides are strongest during January—March (Brewer et al.,
2007). Satellite observations suggest productivity is enhanced along the northern and southern
boundaries of the plateau and along the shelf edge, which in turn suggests that the plateau is a
significant contributor to the productivity of the region (Brewer et al., 2007). The seascape of the
Exmouth Plateau is not considered to be unique by Falkner et al. (2009) in their review of KEFs in
the NWMR; however, the geological origin (Exon and Willcox, 1980) and potential enhanced
upwelling due to the Exmouth Plateau (Brewer et al., 2007) may constitute unique environmental
values (DSEWPaC, 2012a). Fauna in the pelagic waters above the plateau are likely to include small
pelagic species and nekton (Brewer et al., 2007). Protected and migratory species are also known
to pass through the region, including whale sharks and cetaceans.

Only a portion of the full Exmouth Plateau geological feature is considered a KEF under Australian
legislation. The listed Exmouth Plateau KEF covers mainly the shallower region of the plateau (i.e.
the plateau’s surface). Most actions in or adjacent to the NWMR are considered unlikely to adversely
impact the integrity or ecosystem function of the Exmouth Plateau; ocean acidification resulting from
climate change is the only potential pressure identified in the relevant bioregional plan (DSEWPaC,
2012a). Further explanation on the bathymetry and expected habitat of the Exmouth KEF is included
in Section 4.4.

47.4.3 AreaC

Area C overlaps with three KEFs: the Continental Slope Demersal Fish Communities, Ancient
Coastline at 125 m Depth Contour (both described above in Area A), and the Canyons Linking the
Cuvier Abyssal Plain and the Cape Range Peninsula (described below) (Figure 4-23). Area C also
abuts the Commonwealth Waters Adjacent to Ningaloo Reef KEF, which is contiguous with the
Ningaloo AMP.

Canyons Linking the Cuvier Abyssal Plain and the Cape Range Peninsula

The canyons that link the Cuvier Abyssal Plain with the Cape Range Peninsula (the Canyons KEF)
is located off the north-west coast of Australia and partially overlaps Area C. The canyons are
believed to support the productivity and species richness of Ningaloo Reef (DSEWPaC, 2012a).
Interactions with the Leeuwin Current and strong internal tides are thought to result in upwelling at
the canyon heads, thus creating conditions for enhanced productivity in the region (Brewer et al.,
2007). As a result, aggregations of whale sharks, manta rays, humpback whales, sea snakes,
sharks, predatory fish and seabirds are known to occur in the area due to the enhanced productivity
(Sleeman et al., 2007).

The eastern extent of the Canyons KEF comprises ‘blind canyons’ (i.e. confined to the continental
slope with heads that terminate below the continental shelf). Such canyons are thought to have
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formed during slumping of deposited sediments downwards along the continental slope, rather than
as the result of drowned river valleys during Holocene sea level changes (BMT Oceanica, 2016).

Woodside commissioned a literature review of the Cape Range Canyon, supported by an
environmental survey of the Enfield Canyon (BMT Oceanica, 2016). This survey examined several
sections of the canyons (about 365-870 m water depth) and sampled a range of physical and
biological parameters, including water, sediments, epifauna and mobile invertebrates, infauna and
fish assemblages. Benthic habitats within and surrounding the canyons surveyed were similar in
nature to those observed elsewhere in the NWMR and were characterised by flat unconsolidated
sediments composed of sand- and mud-sized particles (BMT Oceanica, 2016; Falkner et al., 2009).
Epifauna and mobile invertebrate communities associated with these habitats were considered to
be similar to those observed elsewhere in the region, as well as other continental slopes in the
Indo-Pacific region (BMT Oceanica, 2016; Heyward et al., 2001). The fish assemblages associated
with the canyon observed during the survey were considered to be high, and consistent with data
recorded during other investigations (Last et al., 2005; Williams et al., 2001). The fish assemblage
at the foot of the canyon (the deepest area surveyed) was more diverse than those observed in
higher sections of the canyon, with Angulliform (eels) and Scorpaeniform (Paraliparis spp.) species
present that were not observed in the body of the canyon.

In reviewing KEFs in the NWMR, Falkner et al. (2009) concluded that the canyons examined in the
region exhibited habitat heterogeneity (although noted that such habitat was not restricted to canyon
features) and were representative of the region. These conclusions were based on a review of
existing physical and biological data from a range of sources. The observations made during the
survey of the Canyons KEF were not consistent with these conclusions, finding that the habitat at
different locations within the canyon comprised flat unconsolidated sediments composed of sand-
and mud-sized particles (BMT Oceanica, 2016).

Commonwealth Waters Adjacent to Ningaloo Reef

The Commonwealth Waters Adjacent to Ningaloo Reef KEF lies adjacent to the three nautical mile
State waters limit along Ningaloo Reef and includes the Ningaloo AMP. See Section 4.7.2 for further
information about the values and sensitivities associated with this KEF.

4.7.5 Other Sensitive Areas

4.75.1 Rankin Bank

Rankin Bank is on the continental shelf, about 16 km east of Area A. While Rankin Bank is not
protected and is not a KEF, it is the only large, complex bathymetrical feature on the outer western
shelf of the West Pilbara and represents habitats that are likely to play an important role in the
productivity of the Pilbara region (AIMS, 2014). Rankin Bank consists of three submerged shoals
delineated by the 50 m depth contour with water depths of about 18-30.5 m (AIMS, 2014).

Rankin Bank was surveyed by AIMS in 2013 as part of a co-investment project between Woodside
and AIMS to better understand the habitats and complexity of the submerged shoal ecosystems.
Rankin Bank represents a diverse marine environment, predominantly composed of consolidated
reef and algae habitat (~55% cover), followed by hard corals (~25% cover), unconsolidated sand/silt
habitat (~16% cover), and benthic communities composed of macroalgae, soft corals, sponges and
other invertebrates (~3% cover) (AIMS, 2014). Hard corals are a significant component of the benthic
community of some parts of the bank, with abundance in the upper end of the range observed
elsewhere on the submerged shoals and banks of north-west Australia (Heyward et al., 2012).

Rankin Bank has been shown to support a diverse fish assemblage (AIMS, 2014). This is consistent
with studies showing a strong correlation between habitat diversity and fish assemblage species
richness (Gratwicke and Speight, 2005; Last et al., 2005).
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5. STAKEHOLDER CONSULTATION

5.1 Summary

Woodside consults relevant stakeholders to ensure their interests or comments inform our
decision-making and planning for proposed petroleum activities.

Consultation for the proposed activity builds upon Woodside’s extensive and ongoing stakeholder
consultation for its offshore petroleum activities in the region.

This includes consultation for activities to support exploration, development and operation activities
from the Enfield and Vincent oil fields, which commenced production in 2006 and 2008 respectively.
Woodside has also undertaken consultation in the region to support decommissioning activities for
the Nganhurra production facilities and infrastructure at Enfield.

Woodside has also performed extensive consultation over many years for its Pluto LNG activities
that are nearby to the proposed Julimar development and more recently for the proposed
Scarborough LNG project.

5.2 Stakeholder Consultation Guidance

Woodside has followed the requirements of Subregulation 11A(1) of the Environment Regulations
to identify relevant stakeholders, these being:

o each Department or agency of the Commonwealth Government to which the activities
to be performed under the EP, or the revision of the EP, may be relevant

« each Department or agency of a State or the Northern Territory Government to which
the activities to be performed under the EP, or the revision of the EP, may be relevant

o the Department of the responsible State Minister, or the responsible Northern
Territory Minister

e a person or organisation whose functions, interests or activities may be affected by
the activities to be performed under the EP, or the revision of the EP

e any other person or organisation that the Titleholder considers relevant.

Woodside’s assessment of stakeholder relevance is outlined in Table 5-1.

5.3 Stakeholder Consultation Objectives
In support of this Environment Plan, Woodside has sought to:

« ensure all relevant stakeholders are identified and engaged in a timely and effective
manner

o develop, and make available to stakeholders, communications material that is
relevant to their interests and information needs

e incorporate stakeholder feedback into managing the proposed activity where
practicable

« provide feedback to stakeholders on Woodside's assessment of their feedback and
record all engagements

« make available opportunities to provide feedback during the life of this EP.
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5.4  Stakeholder Expectations for Consultation

Stakeholder consultation for this activity has also been guided by stakeholder organisation
expectations for consultation on planned activities. This guidance includes:

NOPSEMA

e GL1721 — Environment plan decision making — Rev 5 — June 2018

« GN1847 — Responding to public comment on environment plans — Rev 0 — April 2019

¢ GN1344 — Environment plan content requirements — Rev 4 — April 2019

« GN1488 — Qil pollution risk management — Rev 2 — February 2018.

Australian Government

« Offshore Petroleum and Greenhouse Gas Activities: Consultation with Australian
Government agencies with responsibilities in the Commonwealth Marine Area.

Australian Fisheries Management Authority

« Petroleum industry consultation with the commercial fishing industry.

Department of Agriculture and Water Resources

« Fisheries and the Environment — Offshore Petroleum and Greenhouse Gas Act 2006.

Department of Primary Industries and Regional Development

« Guidance statement for oil and gas industry consultation with the Department of
Fisheries.

WA Department of Transport

o Offshore Petroleum Industry Guidance Note.

Woodside acknowledges that additional relevant stakeholders may be identified before or during the
proposed activity. These stakeholders will be contacted, provided information relevant to their
interests and invited to provide feedback about the proposed activity. Woodside will assess their
feedback, respond to the stakeholder and incorporate feedback into the management of the
proposed activity where practicable.

Woodside consultation arrangements typically provide stakeholders up to 30 days (unless otherwise
agreed) to review and respond to proposed activities where stakeholders are potentially affected.
Woodside considers this consultation period an adequate timeframe in which stakeholders can
assess potential impacts of the proposed activity and provide feedback.
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Table 5-1: Assessment of relevant stakeholders for the proposed activity

Stakeholder Relevant to activity Reasoning
Area A | AreaB | AreaC
Australian Government department or agency
Australian Customs Service — Yes Yes Yes Responsible for coordinating maritime security.
Border Protection Command
Australian Fisheries Yes Yes Yes Responsible for managing Commonwealth fisheries. There has been recent effort by Commonwealth fishery
Management Authority licence holders in Areas A and C.
Australian Hydrographic Office Yes Yes Yes Maritime safety and responsible for Notice to Mariners (NTM).
(AHO)
Australian  Maritime  Safety Yes Yes Yes Statutory agency for vessel safety and navigation and legislated responsibility for oil pollution response in
Authority Commonwealth waters.
Department of Agriculture and Yes Yes Yes Responsible for implementing Commonwealth policies and programmes to support the agriculture, fisheries,
Water Resources (DAWR) food and forestry industries. The proposed activity has potential to impact Commonwealth fishers in Areas A
and C and, as a result, triggers the DAWR'’s functions and interests.
Department of Defence Yes Yes Yes Proposed Operational Areas overlap defence activity areas.
Department of the Environment No No No Responsible for designing and implementing Australian Government policy and programs to protect and
and Energy conserve the environment, water and heritage, promote climate action, and provide adequate, reliable and
affordable energy.
Director of National Parks Yes No Yes Responsible for managing Australian Marine Parks. Planned activities in Areas A and C affect the functions,
(DNP) part of DoEE interests or activities of the DNP, with seismic acquisition in or adjacent to Australian Marine Parks.
Department of Industry, Yes Yes Yes Department of relevant Commonwealth Minister and is required to be consulted under the Regulations.
Innovation and Science
Western Australian Government department or agency
Department of Biodiversity, No No Yes Responsible for managing Western Australia’s parks, forests and reserves. Planned activities in Area C affect
Conservation and Attractions the functions, interests or activities of the DBCA, with seismic data to be acquired adjacent to DBCA-managed
(DBCA), Parks and Wildlife areas.
Service
Department of Mines, Industry Yes Yes Yes Department of relevant State Minister and is required to be consulted under the Regulations.
Regulation and Safety
(DMIRS)
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Stakeholder Relevant to activity Reasoning
Area A | AreaB | AreaC

Department of Primary Yes Yes Yes Responsible for managing State fisheries.

Industries and Regional

Development (DPIRD)

Department of Transport (DoT) No No Yes Legislated responsibility for oil pollution response in State waters.

Commonwealth fisheries*

North-West Slope Trawl Yes No Yes The fishery overlaps Areas A and C. There has been recent fishing effort near Area A.

Fishery

Southern Bluefin Tuna Fishery No No No While the fishery overlaps Areas A, B and C, interactions with participants in the fishery are not expected as
fishing effort occurs outside of the Operational Areas.

Western Tuna and Billfish No No No While the fishery overlaps Areas A, B and C, interactions with participants in the fishery are not expected as

Fishery fishing effort occurs outside of the Operational Areas.

Western Deepwater  Trawl No Yes Yes While the fishery overlaps Areas B and C, fishing typically occurs south and offshore of North West Cape with

Fishery medium and high density fishing activity located to the south of Ningaloo Reef and west of Shark Bay.

State fisheries*

Abalone Managed Fishery No No No While the fishery overlaps Areas A, B and C, interactions with participants in the fishery are not expected as
fishing effort occurs outside of the Operational Areas.

Beche-de-Mer Fishery No No No While the fishery overlaps Areas A, B and C, interactions with participants in the fishery are not expected as
fishing effort occurs outside of the Operational Areas.

Exmouth Gulf Prawn Managed No No No While the fishery overlaps Areas A, B and C, interactions with participants in the fishery are not expected as

Fishery fishing effort occurs outside of the Operational Areas.

Marine Aquarium Managed No No No While the fishery overlaps Areas A and C, interactions with participants in the fishery are not expected as fishing

Fishery effort occurs outside of the Operational Areas.

Nickol Bay Prawn Managed No No No While the fishery overlaps Areas A, B and C, interactions with participants in the fishery are not expected as

Fishery fishing effort occurs outside of the Operational Areas.

Onslow Prawn Managed No No No While the fishery overlaps Area A, interactions with participants in the fishery are not expected as fishing effort

Fishery occurs outside of the Operational Area.

Pearl Oyster Managed Fishery Yes No Yes Zone 1 of the fishery overlaps Areas A and C. There has been recent fishing effort in this Zone.
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Stakeholder Relevant to activity Reasoning
Area A | AreaB | AreaC

Pilbara Demersal Scalefish
Managed Fisheries:

Pilbara Trawl No No No Fishing Area Zone 1 of the Pilbara Trawl Fishery overlaps Area A. The Zone is closed to trawl fishing.

Pilbara Trap Yes No Yes Fishery overlaps Areas A, B and C. There has been recent fishing effort in Areas A and C.

Pilbara Line Yes No Yes Fishery overlaps Areas A, B and C. There has been recent fishing effort in Areas A and C.
Specimen  Shell Managed | No No No While the fishery overlaps Areas A and C, interactions with participants in the fishery are not expected as fishing
Fishery effort occurs outside of the Operational Areas.
West Coast Deep Sea | No No No While the fishery overlaps Areas A, B and C, interactions with participants in the fishery are not expected as
Crustacean Managed Fishery fishing effort occurs outside of the Operational Areas.
West Coast Rock Lobster | No No No While the fishery overlaps Area C, interactions with participants in the fishery are not expected as fishing effort
Fishery occurs of the Operational Area.
West  Australian  Mackerel | Yes No Yes The Pilbara (Area 2) and Gascoyne and West Coast (Area 3) areas of the fishery overlap Areas A, B and C.
Managed Fishery There has been fishing effort in Areas A and C.
Industry
AWE No No Yes Adjacent titleholder.
BHP Billiton Petroleum No No Yes Adjacent titleholder.
Chevron Yes Yes No Adjacent titleholder.
Santos No No Yes Adjacent titleholder.
Western Gas No Yes No Adjacent titleholder.
Industry representative organisation
Australian Petroleum | Yes Yes Yes Represents the interests of oil and gas explorers and producers in Australia.
Production and Exploration
Association
Commonwealth Fisheries | Yes Yes Yes Represents the interests of commercial fishers with licences in Commonwealth waters. Potential for interaction
Association (CFA) with Commonwealth fishery licence holders in Areas A, B and C.
Pearl Producers Association | Yes No Yes Represents the interests of the Australian South Sea Pearling industry. Potential for interaction with pearl fishers
(PPA) in Areas A and C.

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: X0000GF1401138300

Revision: 1 Native file DRIMS No: 1401138300 Page 144 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

Stakeholder Relevant to activity Reasoning
Area A | AreaB | AreaC

Recfishwest Yes No Yes Represents the interests of recreational fishers in Western Australia. Potential for interaction with recreational
fishers in Areas A and C.

Western Australian Fishing | Yes Yes Yes Represents the interests of commercial fishers with licences in State waters. Potential for interaction with

Industry Council (WAFIC) commercial fishers in Areas A, B and C.

Other stakeholders

Cape Conservation Group No No Yes Volunteer not-for-profit organisation that is involved in protecting the terrestrial and marine environment of the
North West Cape.

Exmouth Community | No No Yes Group established in 2002 to provide a forum for local community, industry and government stakeholders to

Reference Group have a say about the development of the Enfield Oil Project. The group now embraces the petroleum activities
of BHP and Santos for respective petroleum activities.

Exmouth Game Fishing Club No No Yes Exmouth based game fishing club, which hosts a number of fishing tournaments, including GAMEX

(13 to 21 March 2020).

* Fisheries have been identified as being relevant based on fishing licence overlap with the proposed Operational Areas as well as consideration of fishing effort data, fishing methods and water depth.
Table 4-8 provides a detailed assessment of Commonwealth and State fisheries within or adjacent to the Operational Areas.

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: X0000GF1401138300

Revision: 1 Native file DRIMS No: 1401138300 Page 145 of 338

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




North-west Australia 4D Marine Seismic Survey Environment Plan

5.5

Consultation Engagement Plan

Consultation activities conducted for the proposed activity are outlined in Table 5-2.

Table 5-2: Stakeholder consultation plan activities

Activity

Stakeholder

Timing

Information Provided

Consultation —
Western
Australian
fisheries
management

DPIRD

19 February 2019

Email requesting meeting.

13 March 2019

Email confirming meeting.
Presentation slides.

20 March 2019

Meeting.

Consultation —
Exmouth
stakeholders

Exmouth Community Reference
Group

7 March 2019

Briefing and map for Area C.

2 April 2019

Email advising of proposed activity and opportunity to provide feedback.
Consultation Information Sheet.

Exmouth Game Fishing Club

8 March 2019

Briefing and map for Area C.

Shire of Exmouth

8 March 2019

Briefing.

Exmouth Chamber of
Commerce and Industry

8 March 2019

Briefing.

Consultation — all relevant stakeholders 1 April 2019 e Email advising of proposed activity and consultation Information Sheet.
o  Website publication of the consultation Information Sheet at
www.woodside.com.au/sustainability/transparency/consultation-activities.
e  Provision of toll free 1800 phone number.
Consultation — AFMA 1 April 2019 e Email advising of proposed activity, consultation Information Sheet and Commonwealth fisheries
stakeholders maps relevant to proposed activity.
requiring bespoke - i . . - - .
information AHO 1 April 2019 e Email advising of proposed activity, consultation Information Sheet and shipping lane map
relevant to proposed activity.
AMSA 1 April 2019 e Email advising of proposed activity, consultation Information Sheet and shipping lane map
relevant to proposed activity.
CFA 1 April 2019 e Email advising of proposed activity, consultation Information Sheet and Commonwealth fisheries

maps relevant to proposed activity.
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Activity Stakeholder Timing Information Provided
14 May 2019 e Follow-up phone call to assess need for additional consultation with Commonwealth fishers.

DAWR 10 May 2019 e Email advising of proposed activity, consultation Information Sheet and Commonwealth fisheries
maps relevant to proposed activity.

DBCA, Parks and Wildlife | 3 May 2019 e Email advising of proposed activity, potential impacts to the Commonwealth Ningaloo Marine

Service Park for noise emissions and in the unlikely event of a hydrocarbon release, and proposed
control measures.

9 May 2019 e Email providing additional information about potential impact of acoustic emissions on the
ecological and social values of the Ningaloo Marine Park and Muiron Islands Management Area.

21 May 2019 ¢ Email advising comments would be welcomed from the Ningaloo Coast World Heritage Advisory
Committee.

Department of Defence 1 April 2019 e Email advising of proposed activity, consultation Information Sheet and defence areas map
relevant to proposed activity.

DNP 2 May 2019 e Email advising of proposed activity, potential impacts to the Montebello and Gascoyne Marine
Parks for noise emissions and in the unlikely event of a hydrocarbon release, and proposed
control measures.

6 May 2019 e Email advising of proposed activity, potential impacts to the Commonwealth Ningaloo Marine
Park for noise emissions and in the unlikely event of a hydrocarbon release, and proposed
control measures.

22 May 2019 e Meeting with representatives of the DNP to discuss the proposed activity, potential impacts and
proposed control measures.

DPIRD 1 April 2019 e Email advising of proposed activity, consultation Information Sheet and State fisheries map
relevant to proposed activity.

4 April 2019 e Email seeking support to create a single point of reference for industry to understand habitat and
life history information for key commercial species.

18 May 2019 e Email with EP extract providing noise modelling and noise impact assessment on fishing related
aspects.

31 May 2019 e Phone call and voicemail left following up to see if there are further queries regarding the noise
modelling and noise impact assessment.

11 July 2019 e Email to DPIRD providing a respons to comments received 19 June 2019.
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Activity Stakeholder Timing Information Provided
AWE, BHP Billiton Petroleum, | 1 April 2019 e Email advising of proposed activity, consultation Information Sheet and titles map relevant to
Chevron, Western Gas proposed activity.
WAFIC 1 April 2019 e Email and phone call advising of proposed activity including potential impacts to commercial
fishers and proposed management/mitigation measures, consultation Information Sheet and
State fisheries map relevant to proposed activity.
2 April 2019 e Email with updated risk description for underwater noise emissions.
4 April 2019 e  Phone call and email offering meeting on 15 April 2019 to discuss survey activities and potential
impacts on fishers, as well as a commitment to provide presentation material before the meeting.
5 April 2019 e Phone call to discuss requirement for a meeting with WAFIC and relevant licence holders to
provide more detailed information. Agreed that information should first be provided by
email/letter, with a future meeting depending on feedback received.
18 April 2019 ¢ Email providing additional information about operational details, potential impacts and mitigation
measures.
22 May 2019 e  Email providing responses to WAFIC questions and welcoming continued input.
31 May 2019 e Email providing responses to WAFIC re-sent following advice from WAFIC it had had not
received email sent 22 May.
Consultation — Pearl Oyster Managed Fishery 1 April 2019 e Letter to licence holders providing information about potential impacts to fishers and Woodside’s
relevant State | pjlbara Demersal  Scalefish proposed management and mitigation measures.
fishery licence i ias _  Pi -
holders q_/lanageéj P'IFblshe:_l.es Pilbara | ;g April 2019 e Email/letter providing additional information about operational details, potential impacts and
rap and Filbara Line mitigation measures.
West  Australian ~ Mackerel -
Managed Fishery 4 April 2019 e Email offering meeting on 15 April 2019 to discuss survey activities and potential impacts on
fishers, as well as a commitment to provide presentation material before the meeting.
Consultation — North-West Slope Trawl Fishery | 1 April 2019 e Email to CFA in line with AFMA guidance to engage with CFA in the absence of regional fishing
relevant representative organisations.
Commonwealth - ) -
fishery licence | CFA 14 May 2019 e  Follow-up phone call to CFA on consultation materials sent on 1 April 2019.
holders Small Pelagic Fishery | 14 May 2019 e Email to Small Pelagic Fishery Association following CFA advice it wasn't the correct
Association representative organisation
AFMA 17 May 2019 e Phone call to AFMA following Small Pelagic Fishery Association advice it wasn’t the correct

representative organisation and seeking further guidance on consulting commercial fishers
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Activity Stakeholder Timing Information Provided
AFMA 21 May 2019 e Email to AFMA following Small Pelagic Fishery Association advice it wasn't the correct
representative organisation and seeking further guidance on consulting commercial fishers
e  Map of Commonwealth Fisheries and Information Sheet.
Consyltation — oil | DoT 3 May 2019 e Email advising of consultation approach for the Qil Pollution First Strike Plan.
pollution 8 May 2019 e Email and a copy of the Oil Pollution First Strike Plan.
AMSA 8 May 2019 e Email and a copy of the Oil Pollution First Strike Plan.

Copies of Woodside correspondence and consultation material outlined in Table 5-2 are included in Appendix F.

5.6

Consultation Feedback

A summary of stakeholder feedback and Woodside’s responses is outlined in Table 5-3.

Table 5-3: Stakeholder consultation feedback

Stakeholder

Stakeholder feedback

Woodside response

Cape
Conservation
Group (CCG)

On 2 April 2019 CCG emailed Woodside seeking more detail on potential
environmental impacts from the survey in Area C. It sought information about
timeframes, mitigation measures for whales, whale sharks and turtles, noise
modelling and levels within the Ningaloo World Heritage Area, subsea
features such as canyons and flow features, concurrent surveys by other
operators and AMSA Ningaloo shipping restrictions for support vessels.

On 15 April Woodside emailed CCG seeking clarification on its question regarding
AMSA Ningaloo shipping restrictions for support vessels.

On 15 May 2019 Woodside emailed the CCG responses to its questions,
including information about potential impacts of acoustic emissions on the
ecological and social values of the Ningaloo Marine Park.

CCG also asked for a copy of the draft EP for review.

On 31 May 2019 Woodside emailed the CCG advising it would not be providing
a draft version of the EP as the EP would be available for viewing and comment
under new transparency arrangements. Woodside offered to provide additional
information if there were areas of specific interest to the CCG.

create a single point of reference for industry to understand habitat and life
history information for key commercial species.

AMSA On 3 April 2019 AMSA emailed Woodside asking for Esri ArcGIS shapefiles | On 16 April 2019 Woodside provided copies of the requested files to AMSA.
for the three survey areas.
DPIRD On 5 April DPIRD emailed Woodside, providing feedback on availability to | On 8 April 2019 Woodside provided greater clarity on its request, seeking to focus

consultation on depth range for specific species, location of each species in the
Pilbara management area, spawning locations and seasons, and fisheries
targeting specific species.
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Stakeholder

Stakeholder feedback

Woodside response

On 9 April 2019 DPIRD emailed Woodside and provided data in response to
a request from Woodside for information about key species in the survey
areas on water depth, spawning and commercial fishing activities.

Woodside considered the information provided by DPIRD to inform planning for
the proposed activity as well as undertaking additional consultation with
commercial fishers.

On 23 April DPIRD emailed Woodside requesting a summary of the acoustic
propagation modelling relevant to fisheries. DPIRD advised it would formally
respond about the proposed activity after receiving the summary report and
clarification of data provided to the Department.

On 18 May 2019 Woodside emailed DPIRD providing an extract from the EP
including a noise impact assessment on fishing related aspects and data sourced
from the JASCO Applied Sciences noise modelling report.

On 19 June 2019 DPIRD emailed Woodside, requesting that Woodside
consult the following representative bodies as appropriate to the proposed
activities:

e  Western Australian Fishing Industry Council (WAFIC)
e Pearl Producers Association of WA (PPA)

e Recfishwest

e Relevant Traditional Owner groups

On 11 July 2019 Woodside emailed DPIRD advising that on 1 April 2019 we had
consulted WAFIC, the PPA and Recfishwest, providing advice about the activity,
an Information Sheet and a State fishery map relevant to the proposed activity.
Woodside noted that there was no known indigenous fishing at Areas A, B and
C.

DPIRD also requested that Woodside consult individual commercial fishers
and charter operators who fish in the affected area, providing advice on
Department resources to identify potentially affected fishers and understand
fish stock. The Department noted that Woodside had already obtained
Department data on fishing effort and to provide advice to relevant
stakeholders if assumptions had been made about that data.

Woodside advised it had used WA government data outlining the spatial
boundaries of each fishery to determine the commercial fisheries that overlap
Areas A, B and C. The Department’s Fishcube data was used to determine fishing
effort overlapping Areas A, B and C and consultation was undertaken with licence
holders of these fisheries.

Woodside advised it had requested and been provided with the contact details
from DPIRD of charter operators for the Gascoyne and Pilbara/Kimberley areas.
Woodside had sought advice on 10 July 2019 from Recfishwest to determine
which operators were relevant to Areas A, B and C. Consultation will be
undertaken with operators once relevant operators have been determined.

DPIRD noted its expectation that Woodside in its EP had considered and
incorporated the recommendations published by NOPSEMA on the Acoustic
Impact evaluation and management guidance to ensure environmental
impacts and detailing how those impacts will be managed to ensure they
are. The Department also expected that Woodside had incorporated the
outcomes of DPIRD’s Risk Assessment of the potential impacts of seismic air
gun surveys on marine finfish and invertebrates in Western Australia and
developed the appropriate controls to reduce the risk.

Woodside advised that it had considered, and incorporated recommendations
published by NOPSEMA on acoustic impact evaluation and management, as well
as the outcomes of the DPIRD risk assessment of potential impacts of seismic air
gun surveys on marine finfish and invertebrates in Western Australia. Woodside
advised it had used additional information to inform its risk/impact assessment,
including modelling DPIRD acoustic thresholds in a 3D propagation model to
provide an accurate representation of the potential impacts of the proposed
activity on the receiving environment. Based on the results of the impact
assessment and limited interaction with spawning areas and fisheries, the
proposed survey is considered as acceptable and ALARP.
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Stakeholder

Stakeholder feedback

Woodside response

DPIRD advised that it did not support any proposed seismic survey where
the risk is severe or high, in particular for immobile and mobile invertebrates
and demersal finfish, unless scientific peer reviewed literature (location and
species specific) demonstrates there is no impact. DPIRD noted that fish
stocks in the area were fully allocated from a sustainability perspective and
any addition risk could potentially impact long term sustainability for fish
stocks.

Woodside advised that none of the DPIRD scenarios that were considered severe
or high risks were relevant to Areas B and C, given that water depths were greater
than 250 m. Woodside also noted that 3% of Area C was in water depth of less
than 100 m. As a result, only a small percentage of the Area C interacted with the
DPIRD Risk Assessment shallow water scenarios identified for demersal finfish
and immobile invertebrates as high risk or severe risk.

DPIRD noted that spawning grounds and nursery areas for key fish species
were particularly vulnerable to the impacts of seismic surveys or sudden
changes to the marine environment. The Department requested that no
seismic survey acquisition occur during spawning periods for key species. It
requested that management controls to mitigate any risk to fish stock (if
spawning time can't be avoided) should be undertaken and provided to
relevant stakeholders for comment. DPIRD also requested greater clarity on
the timing of the surveys than quarters and years.

Woodside advised that on current planning, the survey activity may take place in
a period between November to May 2019 in Areas A and C, and January to July
2020 in Area B. Woodside provided a matrix showing possible temporal and
spatial spawning impacts to key indicator fish species within the Pilbara Line,
Pilbara Trap, and Mackerel fisheries during these times. Woodside confirmed that
the overlap — 1.6% for Red Emperor and 5.3% for Ruby Snapper — had been
conservatively calculated using the full extent of the proposed Operational Areas.
Woodside advised that given the very short ranges to conservatively assigned
thresholds, the small extent of spatial overlap with the identified depth ranges for
the key indicator species and the short duration of any potential impacts, it
considered it highly unlikely that the proposed activity would cause significant
impacts to spawning and recruitment in any key commercial fish species.
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Stakeholder

Stakeholder feedback

Woodside response

DPIRD sought clarification on how Woodside determined in the impact
assessment that, “None of the ranges for these key indicator species overlap
Area B”. DPIRD also sought clarification if cumulative impacts of recent or
other planned seismic surveys had been undertaken.

Woodside advised that DPIRD information on the depth contours for key
species was less than that for Area B, with had a depth range of 806 m — 1113
m. Woodside acknowledged that cumulative impacts from seismic could
potentially occur if activities took place concurrently or when the timing between
surveys was less that the recovery rate of potential impacts. Woodside noted
that four other planned seismic surveys had the potential to occur concurrently.
Woodside committed to engaging with survey proponents prior to commencing
the Petroleum Activities Program to develop a concurrent operations plan for
any concurrent surveys identified within 50 km of Areas A, B and C. Woodside
also advised that the most recent survey undertaken over or near Areas A, B
and C was undertaken in 2018 and overlapped most of Area C. Woodside noted
that the recovery periods for any impacts to sensitive receptors for its Petroleum
Activities Program were predicted to be:

¢ Immediately after completing seismic acquisition for migratory or transient
species that may avoid the area, e.g. whales, whale sharks, turtles and
pelagic fishes.

e Days or weeks after completing seismic acquisition for demersal fish
species, including key indicator commercial fish species that may show
avoidance or behavioural reactions during the surveys.

Days to months after completing seismic acquisition for plankton, based on a
CSIRO modelling study.

DPIRD provided updated finfish spawning information, based on the most
current science from relevant scientists, noting that the information was also
sent to WAFIC and relevant fishers.

Woodside noted DPIRD’s advice.

The Department advised that it reserved the right to update its advice to
ensure it reflects any significant management or environmental changes that
occurs.

Woodside noted DPIRD’s advice.

DMIRS

On 8 April 2019 DMIRS emailed Woodside thanking Woodside for keeping
the Department informed about its activities in Commonwealth waters,
acknowledging NOPSEMA jurisdiction for the proposed activity.

Woodside acknowledges DMIRS's feedback on being consulted for the proposed
activity.

DMIRS requested that the Operational Area for the Area C surveys (Laverda
4D M1, Cimatti 4D M1 and Vincent 4D M2 surveys) is set back from the
boundary of the Ningaloo Marine Park as far as possible.

Woodside notes DMIRS’s request, noting that the planned sail lines have been
planned to replicate those of a previous 4D survey.

Woodside has assessed potential impacts from planned activities to the Ningaloo
Marine Park and Muiron Islands Management Area (Section 6.6.3 and Section
6.7.2) and has adopted relevant management measures.
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Stakeholder

Stakeholder feedback

Woodside response

DMIRS sought commencement and cessation notifications for the activities.

Woodside will provide DMIRS with commencement and cessation notifications.

AMSA On 12 April 2019 AMSA emailed Woodside providing information about | Woodside acknowledges AMSA's provision of marine vessel traffic to assist with
marine vessel traffic in the three survey areas. activity planning.
AMSA requested that its Joint Rescue Coordination Centre (JRCC) be | Woodside will notify AMSA’'s JRCC 24-48 hours before operations commence
notified 24-48 hours before operations commence for each survey and | for each survey (Section 6.6.1).
provided details of information required by the Centre in that communication.
AMSA requested that AHO be contacted through datacentre@hydro.gov.au | Woodside will notify AHO no less than four working weeks before operations
no less than four working weeks before operations commence for the | commence (Section 6.6.1).
promulgation of related NTMs.
AMSA requested Woodside access its AMSA’s spatial data gateway and | On 16 April 2019 Woodside emailed AMSA noting AMSA'’s advice on spatial data
Spatial @AMSA portal for future activities, to download digital datasets and | for consideration for future activities.
maps to obtain vessel traffic showing vessel Automatic Identification System
(AIS) data for the area of interest.

DNP On 2 May 2019 DNP emailed Woodside requesting details of titles relevant | On 2 May 2019 Woodside emailed title maps of the three survey areas.

to the three survey areas.

On 22 May 2019 Woodside met with representatives from the DNP. DNP
advised they were preparing a response to the detailed consultation sent by
Woodside. During the meeting DNP raised queries regarding definitions of
Temporary Threshold Shift (TTS) and recovery timeframes. DNP also
queried whole ecosystem assessment with specific reference to zooplankton
and benthic invertebrates.

The meeting included representatives of Woodside’s Scientific and Environment
team and a bioacoustic subject matter expert (SME) who provided a detailed reply
to the position of these matters within the EP.

On 4 June 2019 DNP emailed Woodside, noting its advice that the proposed
activity was located in the Gascoyne and Montebello Marine Parks. It also
noted that the activity was located adjacent to Ningaloo Marine Park.

Woodside acknowledges DNP’s understanding of the proposed activity.

DNP requested Woodside observe approval obligations when undertaking
activities in the Multiple Use Zones of the Gascoyne and Montebello Marine
Parks.

Woodside will comply with its obligations under an accepted Environment Plan
(Section 1.10.1.1 and Section 6.6.3).
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Stakeholder

Stakeholder feedback

Woodside response

DNP advised It had worked with NOPSEMA to prepare a guidance note for
titteholders to consider in preparing an EP for petroleum activities that may
affect an Australian Marine Park, ensuring that the management plan:

e identifies and manages the impacts and risks on Australian Marine
Park values to an acceptable level and has considered all options
to avoid or reduce them to as low as reasonably practicable.

e clearly demonstrates that the activity will not be inconsistent with
the management plan.

Woodside acknowledges the feedback. The potential impacts and risks of seismic
activity on the values of the marine parks are assessed in Section 6.6.3
management controls to reduced impact levels to and acceptable level are also
outlined.

DNP provided advice on the categories of Marine Park values, noting some
specific values for the Gascoyne, Montebello and Ningaloo Marine Parks, as
well as the Ningaloo Marine Park’s World Heritage Listing status.

The specific values of the Gascoyne, Montebello and Ningaloo Marine Parks are
considered in Section 6.6.3.

DNP directed Woodside to the Recovery Plan for Marine Turtles in Australia
2017-2027 to determine where operations intercept critical turtle habitat and
overlap marine turtle nesting and hatchling emergence periods.

The Recovery Plan for Marine Turtles in Australia 2017-2027 including threats
and BIA locations is considered in Section 4.5.2.2 and Section 6.6.3.

DNP provided advice on emergency response arrangements, noting
Woodside’s commitment to inform DNP if an environmental incident occurs
that may impact on the values of an Australian Marine Park. DNP provided
contact details and expectations on content and timeliness of
communications in the event of such an incident.

Woodside acknowledges the feedback DNP notification requirements are
outlined in Section 7.8.4.3.

DoT

On 7 May 2019 DoT emailed Woodside to coordinate a meeting to discuss
oil pollution consultation for the proposed activity.

On 7 May 2019 Woodside emailed DoT, advising of timeframes for providing oil
pollution consultation and the First Strike Response Plan for the proposed activity.

On 10 May 2019 DoT emailed Woodside providing feedback on Woodside’s
proposed oil pollution arrangements for the proposed activity. DoT requested
accepted versions of its oil pollution documentation as well as tactical plans
for the activity.

Woodside notes DoT's feedback and will provide the Department accepted
versions of its oil pollution documentation as well as tactical plans for the activity.

DBCA, Parks and
Wildlife Service

On 10 May 2019 DBCA emailed Woodside advising it had no comments
about its responsibilities under the Biodiversity Conservation Act 2016 and
the Conservation and Land Management Act 1984 based on information
provided by Woodside.

No further action required for this EP.
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Stakeholder

Stakeholder feedback

Woodside response

On 21 May 2019 DBCA emailed Woodside on behalf of the Ningaloo Coast
World Heritage Advisory Committee asking if Woodside was seeking input
from the Committee on the proposed activity.

Woodside advised it would be happy to receive comments from the Committee
and provided information previously sent to DBCA on 3 May 2019.

Woodside notes previous advice from DBCA on 10 May 2019 that it had no
comments on the proposed actitvity.

On 5 June 2019 DBCA noting that Woodside’s consultation information had
not identified that the Quarter 2 activities will overlap humpback whale
migration. DBCA asked for this to be considered,

Woodside notes that the northern migration between Jurien Bay to Montebello
Islands occurs from May — November, and peaks in June and July, and the
southern migration occurs from August — November.

Woodside has controls in place to restrict the timing for Area A and C to
November 2019 — May 2020 and further controls to manage interactions with
whales outside of peak migration periods (Section 6.6.3).

CFA/Small
Pelagic Fishery
Association/
AFMA

On 14 May 2019 CFA advised that oil and gas industry consultation was
adequate in response to a Woodside phone call to assess Commonwealth
fishery satisfaction with consultation activities for the proposed activity. CFA
also advised Woodside it was not the representative organisation for the
North West Slope Trawl and Western Deepwater Trawl fisheries and referred
Woodside to the Small Pelagic Fishery Association.

Woodside on 14 May contacted the Small Pelagic Fishery Association seeking
guidance on consultation with the North West Slope Trawl and Western
Deepwater Trawl fisheries.

On 22 May the Small Pelagic Fishery Association advised Woodside it was
not the representative organisation for the North West Slope Trawl and
Western Deepwater Trawl fisheries.

Woodside on 17 May contacted AFMA with the North West Slope Trawl and
Western Deepwater Trawl fisheries.

On 22 May 2019 AFMA provided advice that direct contact details for the
rights holders in the North West Slope Trawl and Western Deepwater Trawl
fisheries can be obtained by contacting AFMA licencing.

Woodside on 31 May emailed fishing licence holders in the North West Slope
Trawl and Western Deepwater Trawl fisheries.

WAFIC

On 15 May WAFIC emailed Woodside and provided the following feedback
on a PowerPoint presentation emailed to WAFIC on 18 April 2019:

On 22 May Woodside emailed WAFIC providing responses to its feedback of
15 May 2019:

WAFIC drew Woodside’s attention to a possible typographical error in its slide
pack.

Woodside advised that the material presented was correct.
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Stakeholder

Stakeholder feedback

Woodside response

WAFIC expected Woodside to liaise with affected commercial fishers and
schedule seismic activities to ensure absolute minimal disruption to
commercial fishing activities and consideration of fish spawning and
aggregation.

Woodside confirmed that consultation with potentially affected fishers would
continue during planning for the activity, noting that there had been no
interactions with commercial fishers over the survey areas for previous surveys.
Woodside also acknowledged that final timing of the survey would take account
of stakeholder feedback, as well as other considerations including marine fauna
movements, vessel availability, weather and community impacts. Woodside also
advised that communication protocols will be in place, including a 24-hour
look-ahead of seismic vessel location, to further minimise disruption to
commercial fishing activities.

WAFIC noted the total survey time for Areas A and C being 98 days of
acquisition. WAFIC looked forward to seeing the schedule to ensure key
fishing activities across multiple sites and key spawning areas were not
impacted.

Woodside confirmed it would share details of the survey schedule with WAFIC
and relevant commercial fishers as it firmed up. Woodside also referred WAFIC
to Slide 10 of an attached presentation with reference to fish spawning.

WAFIC raised the following expectations:
e No recreational fishing from support or commercial vessels.

e  Support vessels to divert around active commercial fishing activity
and remain clear of underwater fishing gear.

e  Support vessels to avoid close and or disruptive engagement with
any commercial fishing activity.

e  Support vessels in the vicinity of a commercial fishing vessel to do
their utmost not to create an ocean disturbance, risking disruption to
schooling fish.

e Woodside has a clear communication policy and process with all
staff and vessel crew, contractors and subcontractors to ensure all
points raised and agreed to in the EP are communicated down the
line.

Woodside confirmed all of these policies for its seismic operations.

WAFIC indicated that most of the Mackerel Area 2, Pilbara Trap and Pilbara
Line fishers identified by Woodside as potentially affected were not Perth
based and suggested that personal meetings such as at the Whaleshark
Festival in Exmouth may be an opportunity to meet with local fishers. WAFIC
also indicated it offered a fee-for-service to facilitate direct fisher contact.

Woodside confirmed it would contact relevant Pilbara Trap and Pilbara Line
licence holders to see if they would like a personal meeting. For Mackerel Area 2
licence holders, Woodside sought from WAFIC advice on how best to obtain
contact information (other than postal addresses) for relevant licence holders. In
the interest of avoiding stakeholder fatigue, Woodside sought advice from WAFIC
on which particular licence holders should be prioritised.

WAFIC sought more information from Woodside on survey scheduling, noting
that planned survey timing of November to April overlapped with peak
spawning for Red Emperor and Ruby Snapper. WAFIC supported Woodside

Woodside advised that based on current planning the survey activity may occur
in a period between November to May in Areas A and C, and January to July in
Area B. This will be reflected in the EP to be submitted for public comment.
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Stakeholder

Stakeholder feedback

Woodside response

conducting the deep water Area B survey during this period. WAFIC also
sought clarity on Woodside’s calculation for spatial spawning overlap for red
emperor and ruby snapper.

Woodside provided maps to demonstrate how it calculated the spatial spawning
overlap for red emperor and ruby snapper within the Pilbara component of the
North Coast Bioregion. Woodside advised that the overlap was conservatively
calculated using the full extent of the proposed Operational Areas. It also advised
that the currently accepted published thresholds for potential injury to fish eggs
and larvae (207 dB re 1 pPa (PK) and 210 dB re 1 yPa2-s (SEL24h)) (Popper et
al., 2014) were derived from a study that demonstrated no damage to fish eggs
and larvae at these received levels. Woodside noted that modelling conducted for
this activity adopted these precautionary no effect thresholds for potential injury
to fish eggs and larvae which extend out to 110-130 m from the seismic source.
Therefore, any potential impacts to fish eggs and larvae would be much more
localised around the seismic source. In addition, Woodside advised there would
only be a relatively short survey duration within these areas of spatial overlap.
Given the very short ranges to conservatively assigned thresholds, the small
extent of spatial overlap with the identified depth ranges for the key indicator
species and the short duration of any potential impacts, Woodside considered it
highly unlikely that the proposed activity will cause any significant impacts to
spawning and recruitment in any key commercial fish species.

WAFIC stated that scheduling around fishing activity needed to be
considered in addition to start and end of survey notifications, to reduce
vessel interaction risks.

Woodside acknowledged WAFIC's feedback and confirmed its commitment to
consult potentially affected fishers while planning and conducting the activity.

WAFIC commented that it had experienced a surge in consultation activities
by industry over the past six to 12 months for proposed seismic activities, with
Woodside and NOPSEMA unaware of these activities until EPs were lodged
for acceptance. These surveys overlapped Mackerel, Pilbara Trap and
Pilbara Line fisheries, with WAFIC expressing concern for cumulative impacts
on fisheries, not just the survey site. WAFIC claimed this was a major flaw in
the EP approval system.

Woodside advised that cumulative impacts on potential concurrent and past
marine seismic surveys had been detailed in Section 4 and Section 6.6.3 of the
EP.

WAFIC expressed its requirement for a ‘make good’ process, where
proponents cannot address potential impacts to commercial fishing activities
and the commercial fishing resource to ALARP levels.

Woodside confirmed the EP for this activity demonstrated an acceptable level of
potential impacts to commercial fishing activities and resource, and that these
potential impacts would be managed to ALARP levels. Accordingly, Woodside is
not proposing for the EP to include a formal ‘make good’ process.

WAFIC confirmed that its responses in relation to the 4D surveys can be
included in full in the EP, with no areas of communication needing to be
redacted.

Woodside noted WAFIC's feedback and advised that current advice from
NOPSEMA was that the full text of stakeholder correspondence was to be
included in the sensitive information section of the EP. Woodside thanked WAFIC
for confirming its willingness for its responses to be included.
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5.7 Ongoing Stakeholder Consultation

Woodside is committed to the engagements detailed in Section 6.6.1 and Section 7.8.2.2 based on stakeholder feedback.
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6. ENVIRONMENTAL RISK ASSESSMENT, PERFORMANCE
OUTCOMES, STANDARDS AND MEASUREMENT CRITERIA

6.1 Overview

This section presents the risk analysis, risk evaluation and environment performance outcomes,
environmental performance standards and measurement criteria for the Petroleum Activities
Program, using the methodology described in Section 2.5 of the EP.

6.2 Risk Analysis and Evaluation

As required by Regulations 13(5) and 13(6) of the Environment Regulations, the analysis and
evaluation demonstrate that the identified risks and impacts associated with the Petroleum Activities
Program are reduced to ALARP, are of an acceptable level and consider all operations of the activity,
including potential emergency conditions.

The risks and impacts identified during the ENVID (including decision type, current risk level,
acceptability of risk and tools used to demonstrate acceptability and ALARP) have been divided into
two broad categories:

e planned (routine and non-routine) activities — impacts
« unplanned events (accidents, incidents or emergency situations) — risks.

Within these categories, impact assessment groupings are based on stressor type (e.g. emissions,
physical presence, etc). In all cases, the worst credible consequence was assumed.

The ENVID identified seven sources of impacts and eight sources of unplanned risk associated with
the Petroleum Activities Program. A summary of the planned impacts and unplanned risks is
provided in Table 4-1.

The risk analysis and evaluation for the Petroleum Activities Program indicate that all of the current
environmental risks and impacts associated with the activity are reduced to ALARP and are of an
acceptable level, as discussed further in Sections 6.6 and 6.7.

6.2.1 Cumulative Impacts

Woodside has assessed the cumulative impacts of the Petroleum Activities Program in relation to
other relevant petroleum activities which could realistically result in overlapping temporal and spatial
extents. Section 4.6.7 has identified a range of activities that may occur within or in proximity to
Areas A, B or C within the proposed time of operation. The potential cumulative impact of concurrent
seismic activities is assessed in Section 6.6.3.
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Table 6-1: Environmental risk analysis and summary

biological attributes

Aspect Current Risk Rating Acceptability of
; ; : Impact/Risk
° Residual Impact/Risk Level (ALARP Controls in Place) P
s 5 %
= —
9 g g .
° = o =
0 2 @ =S
o /) X S ©
L O =l O
Planned Activities (Routine and Non-routine)
Physical Presence: Disturbance to Other Users 6.6.1 E Social and Cultural — Slight, short-term impact (<1 year) to a community or areas/items of cultural significance. - Broadly acceptable
Routine Acoustic Emissions: Vessel and Mechanical Equipment Operations 6.6.2 F Environment — No lasting effect (<1 month). Localised impact not significant to environmental receptors. - Broadly acceptable
Routine Acoustic Emissions: Seismic Survey Equipment 6.6.3 E Environment — slight, short term local impact (<1 year) on species, habitat (but not affecting ecosystems function), physical or - Broadly acceptable
biological attributes.
Routine Atmospheric Emissions: Fuel Combustion 6.6.4 F Environment — No lasting effect (<1 month). Localised impact not significant to environmental receptors (e.g. air quality). - Broadly acceptable
Routine Light Emissions: External Lighting on Project Vessels 6.6.5 F Environment — No lasting effect (<1 month). Localised impact not significant to environmental receptors (e.g. species). - Broadly acceptable
Routine Discharges: Bilge Water, Grey Water, Sewage, Putrescible Wastes | 6.6.6 F Environment — No lasting effect (<1 month). Localised impact not significant to environmental receptors (e.g. water quality). - Broadly acceptable
and Deck Drainage Water
Unplanned Activities (Accidents/Incidents)
Accidental Hydrocarbon Release: Vessel Collision 6.7.2 C Environment — Moderate, medium term impact (2—10 years) on ecosystems, species, habitat or physical or biological attributes. M Acceptable if
ALARP
Accidental Hydrocarbon Release: Bunkering 6.7.3 E Environment — slight, short term local impact (<1 year) on species, habitat (but not affecting ecosystems function), physical or L Broadly acceptable
biological attributes.
Unplanned Discharge: Deck Spills 6.7.4 F Environment — No lasting effect (<1 month). Localised impact not significant to environmental receptors (e.g. water quality). L Broadly acceptable
Unplanned Discharge: Loss of Hazardous or Non-Hazardous Waste 6.7.5 F Environment — No lasting effect (<1 month). Localised impact not significant to environmental receptors (e.g. water quality). L Broadly acceptable
Physical Presence: Vessel Collision with Marine Fauna 6.7.6 E Environment — slight, short term local impact (<1 year) on species, habitat (but not affecting ecosystems function), physical or L Broadly acceptable
biological attributes.
Physical Presence: Loss or Grounding of Equipment 6.7.7 Environment — No lasting effect (<1 month). Localised impact not significant to environmental receptors (e.g. benthic habitats). L Broadly acceptable
Introduction of Invasive Marine Species: Ballast Water and Biofouling 6.7.8 D Environment — Minor, short-term impact (1-2 years) on species, habitat (but not affecting ecosystems function), physical or L Broadly acceptable

5 Likelihood rating given to unplanned activities (risk) and not to planned activities (impacts)

5 Current risk rating, given to unplanned activities (risk) and not to planned activities (impacts)
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6.3 Environmental Performance Outcomes, Standards and Measurement Criteria

Regulation 13(7) of the Environment Regulations requires that an EP includes environmental
performance outcomes, environmental performance standards and measurement criteria that
address legislative and other controls to manage the environmental risks of the activity to ALARP
and Acceptable levels.

EPOs, EPSs and MCs for the Petroleum Activities Program have been identified to allow the
measurement of Woodside's environmental performance and the implementation of this EP, to
determine whether the EPOs and EPSs have been met.

The EPOs, EPSs and MCs specified are consistent with legislative requirements and Woodside's
standards and procedures. They have been developed based on the Codes and Standards, Good
Industry Practices and Professional Judgement outlined in Section 2, as part of the acceptability
and ALARP justification process.

The EPOs, EPSs and MCs are presented throughout this section and in Appendix D. A breach of
these environmental performance outcomes or standards constitutes a 'Recordable Incident' under
the Environment Regulations (refer to Section 7.10).

6.4 Presentation

The risk analysis and evaluation (ALARP and acceptability), environmental performance outcomes,
standards and measurement criteria are presented in the following tabular form throughout this
section. Italicised text in the following example denotes the purpose of each part of the table with
reference to the relevant sections of the Regulations and/or this EP.

Context
Description of the context for the impact/risk. Regulation 13(1, 13(2) and 13(3)

Description of the Activity — | Description of the Environment-—

Regulation 13(1) Regulations 13(2)(3) Consultation — Regulation 11A

Impacts and Risks Evaluation Summary
Summary of ENVID outcomes

Environmental Value Potentially
Impacted

Regulations 13(2)(3)

Evaluation
Sections 6.6 and 6.7

Source of Risk
Regulation 13(1)

Soil and Groundwater
Risk Rating

Marine Sediment
\Water Quality

Air Quality (incl. Odour)
Ecosystems/Habitat
Species
Socio-Economic
Decision Type
Consequence/lmpact
Likelihood

IALARP Tools
IAcceptability
Outcome

Summary  of source  of
risk/impact

Description of Source of Risk or Impact

Description of the identified risk/impact including sources or threats that may lead to the impact/risk or identified event.
Regulation 13(1).

Impact Assessment

Discussion and assessment of the potential impacts to the identified environment value(s). Regulations 13(5)(6).
Description of potential impacts to environmental values aligned to Woodside Risk Matrix consequence descriptors.
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Demonstration of ALARP

. Control Feasibility (F) and Benefit in Impact/Risk . . Control
(CITTE (e iEE Cost/Sacrifice (CS)’ Reduction® ORI Adopted
ALARP Tool Used — Section 2.7.1
Summary of control | Technical/logistical feasibility | Qualitative commentary | Proportionality of | If control is
considered to ensure | of the control. of impact/risk that could | cost/sacrifice adopted:
the impacts and risks | cosy/sacrifice  required to | Pe averted/ | versus reference to
are continuously | jmplement  the  control | nvironmental  benefit | environmental Control  #
reduced to ALARP. (qualitative measure). gained if the cost/ | benefit. If | provided.
Regulation 13(5)(c). sacrifice is made and | proportionate

the control is adopted. (benefits outweigh
costs) the control
will be adopted. If

disproportionate

(costs  outweigh
benefits) the
control will not be
adopted.

ALARP Statement

Made on the basis of the environmental risk assessment outcomes, use of the relevant tools appropriate to the decision
type (Section 2.6.1) and a proportionality assessment. Regulation 10A(b).

Demonstration of Acceptability

Acceptability Statement

Made on the basis of the application of the process described in Section 2.7.1, Figure 2-7, taking into account internal
and external expectations, risk to environmental thresholds and use of environment decision principles.
Regulation 10A(c).

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes Controls Standards Measurement Criteria
EPO # C# Identified control | PS# Statement of | MC# Measurement
S:  Specific performance  which adopted to ensure the | the performance | criteria for determining
addresses the legislative and other impacts and risks are | required of a control | whether the outcomes
controls that manage the activity continuously reduced to measure. and standards have
and against which performance by ALARP. Regulation 13(7)(a). | been met.

Woodside in  protecting  the Regulation 13(7)(c).

environment is measured.

M: Performance against the outcome
is measured by measuring
implementation of the controls via
the measurement criteria.

A: Achievability/feasibility the
outcome demonstrated via
discussion of feasibility of controls in
ALARP demonstration. Controls are
directly linked to the outcome.

R: The outcome is relevant to the
source of risk and the potentially
impacted environmental value.

T: The outcome states the timeframe
during which the outcome will apply
or by which it is achieved.

Regulation 13(5)(c).

of

7 Qualitative measure.
8 Measured in terms of reduction of likelihood (L), consequence (C) and current risk rating (CRR).
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6.5 Potential Environment Risks Not Included Within the Scope of the
Environment Plan

The ENVID identified a number of environmental risks that were assessed as not being applicable
(not credible) (refer to Section 2.5) within or outside the survey areas as a result of the Petroleum
Activities Program, and therefore, were determined to not form part of this EP. These are described
in the following sections for information only.

6.5.1 Grounding of Equipment

Due to the minimum depth of the Operational Areas (40 m) and the maximum depth of the towed
streamer array (18 m), grounding of equipment while being towed is not deemed credible.
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6.6 Planned Activities (Routine and Non-routine)

6.6.1 Physical Presence:Disturbance to Other Users

Context

Socio-economic environment —

Section 4.6 Stakeholder consultation — Section 5

Project vessels — Section 3.6.4

Impacts Evaluation Summary

Environmental Value Potentially Impacted | Evaluation

Source of Impact

Soil and Groundwater
Marine Sediments
\Water Quality

Air Quality (incl. Odour)
Ecosystems/Habitats
Likelihood

Risk Rating
IAcceptability

Species

X |Socio-Economic

> [Decision Type

m |Consequence/ Impact
O IALARP Tools

-
(0]
m

Displacement of other
users — proximity of
project vessels interfering
with or displacing third
party vessels
(commercial fishing,
recreational fishing and
commercial shipping)

= O |Outcome
@]

®
o

Potential interference X EPO

with existing oil and gas
operations, i.e. fixed
facilities and associated
vessel movements,
seismic survey activities;
establishment and
maintenance of SNA

Broadly Acceptable

Description of Source of Impact

Project vessels (seismic support and chase) will be physically present in the Operational Areas for each survey during
the Petroleum Activities Program. The seismic vessel and towed array, comprising the airgun array and streamer array,
which includes header buoys, starboard and port spreaders or vanes, streamers and tail buoys, are surrounded by an
SNA. The SNA will extend to a radius of 500 m around the seismic vessel and towed equipment, and the support and
chase vessels will be used to ensure third party vessels are prevented from approaching or entering the SNA. Similarly,
if there are any concurrent seismic surveys that overlap the Operational Areas, establishing and maintaining the SNA
may interfere with or displace the vessels associated with those activities.

Impact Assessment

Displacement of Commercial Fishing Activities

Areas A, B and C are located within or in close to fished areas of one Commonwealth-managed fishery and six State
fisheries (Section 4.6.3 and Table 4-8).

Areas A, B and C are located in water depths ranging from about 40-1380 m (LAT). Thus, most of the Operational
Areas for each survey are located outside the depth range where significant fisheries effort occurs, as the waters beyond
the 100 m isobath are generally not considered productive for commercial fisheries. In other words, the Operational
Areas of Areas B and C are outside the 100 m isobath and 16% of Area A lies within the 60 to 100 m isobath. The
fisheries that have current or recent fishing effort within or adjacent to Areas A, B and C are the North West Slope Trawl
Fishery (Commonwealth-managed) and the Mackerel Managed Fishery, Pilbara Trawl Managed Fishery, Pilbara Trap
Managed Fishery and Pilbara Line Fishery (State-managed). The Pilbara Trap Managed Fishery, Pilbara Line Fishery
and Mackerel Managed Fishery are those fisheries identified as potentially operating in the area during the surveys and
overlapping the survey areas (Table 4-8). The Mackerel Managed Fishery covers an area of 1,614,113 km2, of which
0.8% overlaps the three Areas (0.3% in Area A, 0.3% in Area B and 0.2% in Area C). In terms of the Pilbara trap and
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line fisheries, of the total area in which line fishing can occur, only 1.6% lies in Area A and 0.13% in Area C; for trap
fishing 2.1% lies within Area A and 0.17% within Area C. No trawl fishing lies within any of the areas. The physical
presence of the project vessels and the establishment and maintenance of the SNA has the potential to interfere with
the movements of vessels operating in this small overlap with these fisheries, and to displace them from areas where
they would normally fish.

This short-term presence of project vessels could potentially result in a minor interference (navigational hazard) and
localised displacement/avoidance by commercial fishing within the immediate vicinity. Therefore, the potential impact to
commercial fishing activities is considered to be slight and short-term.

Displacement of Commercial Shipping

The presence of project vessels may cause temporary disruption to commercial shipping. Consultation with AMSA
confirms that heavy vessels and support vessels are likely to be encountered in Areas A, B and C. In particular heavy
vessels are likely to be encountered within Area A, the north-west corner of which partially overlaps a marine fairway
(Figure 4-19). Areas B and C do not overlap with any of the fairways. The use of the fairways is strongly recommended
by AMSA, but is not mandatory and shipping vessels still have to adhere to the International Regulations for Preventing
Collisions at Sea 1972 (COLREGS).

The potential impacts could include short-term displacement of vessels as they make slight course alterations to avoid
the project vessels and associated towed seismic equipment within the SNA. Therefore, the potential impact is
considered to be slight and short-term.

Displacement of Recreational Fishing, Tourism Operations, Research/Monitoring Projects

Stakeholder consultation did not identify any recreational fishing, tourism operations or research/monitoring projects
within or adjacent to Areas A and B. There is the potential for some recreational fishing to occur within and adjacent to
Area C, particularly during game fishing tournaments conducted out of Exmouth and North West Cape (i.e. GAMEX
2020; Section 4.6.5). If a third party vessel associated with recreational fishing, tourism and research/monitoring
activities is within the area, displacement by the program activities would be minimal, given the transient nature of the
seismic activities, and relate only to establishing and maintaining the SNA around the seismic vessel and towed array.
Therefore, the potential impact is considered to be slight and short-term.

Interference with Existing Oil and Gas Operations

There are two existing oil and gas production facilities located within Area A — the Pluto and Wheatstone platforms —
and two within Area C — the Ngujima-Yin and Ningaloo Vision FPSOs (Section 4.6.7). Additionally, it is possible that a
drill rig may be present within Area A when acquiring the Pluto 4D M2 and Harmony 4D M1 (Brunello field) surveys.
This rig would be drilling development wells for Woodside.

Uncontrolled access by project vessels in the vicinity of the Pluto and Wheatstone platforms, Ngujima-Yin and Ningaloo
Vision FPSOs, and the Woodside drill rig could increase the potential for interference with these facilities and the
movements and operations of support vessels. The platforms and FPSOs are currently surrounded by a 500 m radius
Petroleum Safety Zone (PSZ), and similarly a PSZ will be in place around the Woodside drill rig while it is drilling.

The Petroleum Activities Program scope does not require survey activities to be conducted within the 500 m PSZs
around the platforms, FPSOs and drill rig. If project vessels are required to enter the PSZs, they will do so in accordance
with a project-specific communications protocol established between the project vessels and the platforms/FPSOs/drill
rig, limiting the potential for any interference.

The potential for concurrent seismic activities was identified in Section 4.6.7 and Table 4-10. There are four accepted
EPs covering seismic surveys that could be conducted within the same timeframe as the Petroleum Activities Program,
and potentially in areas overlapping or adjacent to Areas A, B and C. Before commencing the proposed 4D surveys
Woodside will consult the titleholders/proponents of these four EPs to establish whether there is any likelihood of
concurrent operations, which could interfere with/displace project vessels for both parties. Concurrent seismic surveys
within close proximity to each other (i.e. within tens of kilometres) are routinely managed via concurrent operations plans
and time-sharing arrangements.

The potential impact is considered to be slight and short-term.

Summary of Potential Impacts to Environmental Values(s)

Given the adopted controls, it is considered that physical presence of project vessels will not result in a potential impact
greater than isolated and short-term local impacts to shipping, commercial/recreational fishing, tourism or
research/monitoring activities, and other seismic surveys.
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Demonstration of ALARP

Control Feasibility

vessels and other users (known
commercial fishing vessels
within the survey Operational
Areas and existing oil and gas
facilities or drill rigs). The
communications protocol will
include the aspects of:

e communications

e work programming

e hazard management
e emergency response.

Standard practice.

Program to other
marine users ensures
they are informed and
aware, thereby
reducing the likelihood
of interfering with other
marine users.

Control Considered (F) and Cost/ EIEET 0 Im.pa?g/R'SK Proportionality il
Sacrifice (CS)° Reduction Adopted

Legislation, Codes and Standards
No controls identified.
Good Practice
Notify Australian Hydrographic F: Yes. Notifying AHS will Benefits outweigh Yes
Service (AHS) of activities and CS: Minimal cost. enable them to cost/sacrifice. c1.1
movements no less than four Standard practice. generate navigation Control is also
working weeks before the warnings (Maritime Standard Practice.
scheduled activity Safety Information
commencement date. Notifications (MSIN)

and NTM (including

AUSCOAST warnings

where relevant)).
Notify AMSA’s JRCC of F: Yes. Communicating the Benefits outweigh Yes
activities and movements 24— CS: Minimal cost. Petroleum Activities cost/sacrifice. c1.2
48 hours before operations Standard practice. Program to other Control is also
commence. marine users ensures Standard Practice.

they are informed and

aware, thereby

reducing the likelihood

of interfering with other

marine users.
Notify DPIRD (Western F: Yes. Communicating the Benefits outweigh Yes
Australia) (formerly the WA DoF) | cs: Minimal cost. Petroleum Activities cost/sacrifice. c13
of activities within three months Standard practice. Program to other Control is also
of activity. marine users ensures Standard Practice.

they are informed and

aware, thereby

reducing the likelihood

of interfering with other

marine users.
Establish and maintain a 500 m F: Yes. Presence of the SNA Benefits outweigh Yes
radius SNA around the seismic | cs:- Minimal cost. will reduce the cost/sacrifice. C1.4
vessel and towed array. Standard practice. likelihood of interfering

with other marine

users.
A communications protocol will F: Yes. Communicating the Benefits outweigh Yes
be in place between the project CS: Minimal cost. Petroleum Activities cost/sacrifice. c15

9 Qualitative measure

10 Measured in terms of reduction of consequence (C)
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Demonstration of ALARP

Control Feasibility

Control Considered (F) and Cost/ EEETE I Impa%/Rlsk Proportionality Sl
s . Reduction Adopted
Sacrifice (CS)
At least one dedicated chase F: Yes. Given the legislative Benefits outweigh Yes
vessel will be employed to assist | cs: Minimal cost. controls in place, use of | cost/sacrifice. C1.6
seismic and support vessels. Standard practice. a chase vessel will
provide a small
reduction in likelihood
of an interaction with a
third party vessel.
Woodside will engage with F: Yes. Communicating the Standard activity. Yes
proponents identified as having | ¢s: Minimal cost. Petroleum Activities Business as c17
potential concurrent MSS or Standard practice. Program to other usual. No
drilling activities prior to marine users ensures additional
commencing the Petroleum they are informed and cost/sacrifice.
Activities Program and wiill aware, thereby
develop a concurrent operations reducing the likelihood
plan for any concurrent MSS or of interfering with other
drilling activities identified within marine users.
50 km of the Petroleum
Activities Program.
The concurrent operations plan
will include the following
aspects:
e Communications
e  Work programming
e Hazard management
e Emergency response
Professional Judgement — Eliminate
Limit activities to avoid peak F: No. Shipping Not considered — Not considered — No
shipping and commercial fishing | occurs year-round control not feasible. control not
activities. and cannot be feasible.
avoided.
Simultaneous
operations (SIMOPS)
with fishing seasons
cannot be eliminated
as exact timings for
all activities are not
confirmed.
CS: Not considered —
control not feasible.
Eliminate use of vessels. F: No. The use of Not considered — Not considered — No

vessels is required to
conduct the
Petroleum Activities
Program.

CS: Not considered —
control not feasible.

control not feasible.

control not
feasible.

Professional Judgement — Substitute

No additional controls identified.

Professional Judgement — Engineered Solution

No additional controls identified.
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Demonstration of ALARP

Control Feasibility
(F) and Cost/
Sacrifice (CS)°

Control
Adopted

Benefit in Impact/Risk

Control Considered Reduction 10

Proportionality

ALARP Statement

On the basis of the environmental impact assessment outcomes and use of the relevant tools appropriate to the decision
type (i.e Decision Type A), Woodside considers the adopted controls appropriate to manage the impacts and risks of
the physical presence of the project vessels on other users, such as shipping, commercial fisheries, recreational fishing,
tourism operations, research/monitoring projects and concurrent seismic activities. As no reasonable
additional/alternative controls were identified that would further reduce the impacts and risks without grossly
disproportionate sacrifice, the impacts and risks are considered ALARP.

Demonstration of Acceptability

Acceptability Statement

The impact assessment has determined that, given the adopted controls, physical presence of the project vessels are
unlikely to result in potential impact greater than localised and short-term local concern to shipping and
commercial/recreational fishing, tourism operations, research/monitoring projects and concurrent seismic activities.
Further opportunities to reduce the impacts and risks have been investigated above.

The adopted controls are considered good oil-field practice/industry best practice and meet expectations of AMSA and
AHS provided during consultation with stakeholders. The potential impacts and risks are considered broadly acceptable
if the adopted controls are implemented. Therefore, Woodside considers the adopted controls appropriate to manage

the impacts and risks of physical presence of the project vessels to a level that is broadly acceptable.

Environmental Performance Outcomes, Standards and Measurement Criteria

Outcomes

Controls

Standards

Measurement Criteria

EPO 1

Marine users
aware of the
Petroleum
Activities
Program.

Cil1

Notify AHS of activities and
movements no less than four
working weeks before the
scheduled activity
commencement date.

PS1.1

Notifying AHS of activities and
movements enables them to
generate navigation warnings
(MSIN and NTM (including
AUSCOAST warnings where
relevant)).

MC1l1.1

Consultation records
demonstrate that AHS has
been notified before the
activity commences to allow
generation of navigation
warnings (MSIN and NTM
(including AUSCOAST
warnings where relevant)).

Cc1l2

Notify AMSA JRCC of the
activities and movements
24-48 hours before
operations commence.

PS1.2

Notifying AMSA JRCC
prevents activities interfering
with other marine users.
AMSA'’s JRCC will require the
vessels’ details (including
name, callsign and Maritime
Mobile Service Identity),
satellite communications
details (including
INMARSAT-C and satellite
telephone), area of operation,
requested clearance from
other vessels and need to be
advised when operations start
and end.

MC 121

Consultation records
demonstrate that AMSA JRCC
has been notified before
commencing the activity within
required timeframes.

C13

Notify DPIRD (Western
Australia) (formally the WA
DoF) within three months
commencing activities.

PS 1.3

Notification to DPIRD to inform
other marine users of the
activities to reduce activities
interfering with other marine
users for longer than
necessary.

MC 1.3.1

Consultation records
demonstrate that DPIRD has
been notified before
commencing the Petroleum
Activities Program.
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