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1 Introduction

1.1 Overview

Schlumberger Australia Pty Limited (SLB) is proposing to acquire the Bonaparte Multiclient 3D Marine Seismic
Survey. Hereafter, these activities may also be referred to as the Seismic Survey. The Seismic Survey may
commence as early as November 2022 and will be completed before 30 June 2024. Up to a maximum of
10,000 km? may be acquired per calendar year between 2022 and 2024. It is estimated to take approximately
between 120 and 190 days to acquire 12,000 km? (including contingency time for potential vessel or equipment
down time and adverse weather conditions).

This Environment Plan (EP) has been prepared to ensure the Seismic Survey is planned and undertaken in
accordance with SLB’s Quality, Health, Safety and Environment Policy (QHSE Policy), which is discussed further
in Section 1.6, along with the regulatory requirements of the Offshore Petroleum and Greenhouse Gas Storage
Act 2006 (OPGGS Act) and the associated Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009 (the Environment Regulations).

1.2  Purpose and Objectives

In accordance with the requirements of the Environment Regulations, the purpose of this EP is to demonstrate
that the Seismic Survey will be undertaken in a manner that is consistent with the principles of Ecologically
Sustainable Development (ESD). This includes assessing the potential risks and impacts to the different
receptors within the receiving environment and relevant persons/marine users that utilise the area. This
assessment considers the controls measures and operational procedures proposed to be implemented in order
to reduce the potential adverse environmental impacts and risks associated with the Seismic Survey to As Low
As Reasonably Practicable (ALARP) and to Acceptable Levels. Environmental performance standards (EPS) have
also been developed as part of this EP to measure the performance of the controls measures and operational
measures that will be implemented during the Seismic Survey.

The objective of the proposed Seismic Survey is to provide an improved subsurface image of the eastern flank
of the Vulcan Sub-basin and Londonderry High. The new data will provide an improved understanding of the
subsurface, which to-date has been limited due to legacy surveys being unable to resolve shallow carbonate
intervals and complex faulting.

Ultimately the new data will provide improved confidence in mapping major geological units aiding in the
identification and de-risking of petroleum prospectively across the Seismic Survey area.

1.3  Scope of the Environment Plan

The scope of this EP addresses the proposed petroleum activity, that being a marine seismic survey (MSS), and
the associated activities described in Section 3. Specifically, the scope of this EP covers the seismic acquisition
and associated line turns, seismic testing and support activities associated with the Seismic Survey within the
defined Operational Area (OA) (Figure 1).
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The EP addresses potential environmental impacts which may occur as a result of planned activities and any
potential unplanned events. Transit to and from the OA by vessels associated with the Seismic Survey, as well
as port activities associated with these vessels, are not considered within the scope of this EP. Vessels
supporting the Seismic Survey outside of the OA are subject to relevant maritime regulations and requirements
not managed within this EP.

Schlumberger
Bonaparte MC3D MSS

Orientation of Survey Lines
[ D Bonaparte MC3D Proposed
Acquisition Area

( D Bonaparte MC3D Proposed
Operational Area

[] emsA
—— Territorial Sea Boundary
—— Coastal Waters Boundary

Exclusive Economic Zone (Perth Treaty
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Australia - Indonesia Seabed
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Australia - Indonesia Seabed
Boundary 1972

Australia - Timor-Leste Maritime
Boundary 2018

Australian Marine Parks - IUCN Category
|| Habitat Protection Zone {IUCN V)
[] Multiple Use Zone {IUCN V1)

[ National Park Zone (IUCN 1)
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|| Sanctuary Zone (IUCN Ia)

[ special Purpose Zone (IUCN V1)
Special Purpose Zone (Trawl) (JUCN V)

9 o 50 100 km
—

4| Coordinale System:  GCS WGS 1984

Y| Scale: 14,500,000 atAd
Project Number: 675.30093
Date: 07-Jun-2022
Drawn by: sC

SLR

Figure1l Location of the OA

1.4  Environment Plan Summary

In accordance with the requirements of Regulation 11(4) within the Environment Regulations, an EP summary
is provided in Table 1.

Tablel EP Summary

EP summary para er Section

Location Section 3.2

Description of the receiving environment Section 4

Description of the activity Section 3

Details of the environmental impacts and risks Section 7 (Planned); Section 8 (Unplanned)

A summary of the control measures for the activity Throughout Section 7 (Planned); Section 8
(Unplanned)
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EP summary parameter

‘ Section

A summary of the arrangements for ongoing monitoring of the
titleholder’s environmental performance

Throughout Section 7 (Planned); Section 8
(Unplanned) and Section 10.6.1

A summary of the response arrangements in the OPEP

Section 10.10

Details of the consultation (already undertaken and proposed)

Section 5

Details of the titleholder’s nominated liaison

Section 1.5

1.5 Titleholder and Nominated Liaison

SLB is the Titleholder for this activity. SLB is the world’s leading supplier of technology, integrated project
management and information solutions to customers working in the oil and gas industry worldwide. Employing
over 100,000 people, representing over 140 nationalities, and working in more than 85 countries, SLB provides
the industry’s widest range of products and services from exploration through to production. WesternGeco, a
business segment of SLB, provides advanced seismic acquisition and data processing services and has extensive
experience in conducting MSSs internationally and in Australia. As WesternGeco is a business segment of SLB,
it will be referred to as SLB throughout this EP.

In accordance with Regulation 15(1) of the Environment Regulations, details of the titleholder and liaison person
are detailed within Table 2 and Table 3, below.

Table2 Titleholder Details

Description

Environment Regulation Requirements

Name Schlumberger Australia Pty Limited

Level 5, 10 Telethon Avenue, Perth, WA 6000

Business address

Telephone number +61 8 6208 3572

Fax number

+61 8 9420 4600

Email address

environment@slb.com

Australian Company Number

002 459 225

Table3 Liaison Person Details

Environment Regulation Requirements

Name

Description

Kunal Mishra

Business address

Level 5, 10 Telethon Avenue, Perth, WA 6000

Telephone number

+61 8 6208 3572

Fax number

+61 8 9420 4600

Email address

environment@slb.com

As per Regulation 15(3) of the Environment Regulations, the nominated SLB Liaison Person (Table 3) or the SLB
Project Manager (Table 122) will notify the National Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA) both verbally and in writing, as soon as practicable, and prior to a change in the titleholder
or the liaison person occurring. This protocol will also apply, should the contact details for either the titleholder
or liaison person change.
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1.6

SLB Environmental Policy

SLB has developed, publicly disseminated and implemented a QHSE Policy which demonstrates the
organisation’s commitment to protecting the environment during all operations, including the proposed Seismic
Survey. Environment Regulation 16(a) requires a statement of the titleholder’s corporate environmental policy;
as such, SLB’s corporate QHSE Policy is provided within Figure 2.

Figure 2

Quality, Health, Safety, and Environmental (QHSE) Policy sclllllmllﬂl'!lEI'

The long-term business success of Schlumberger depends on our ability to continually improve the quality of our services and
products while protecting people and the environment. Emphasis must be placed on ensuring human health, operational safety,
environmental protection, quality enhancement and community goodwill. This commitment is in the best interests of our
customers, our employees and contractors, our stockholders and the communities in which we live and work.

Schlumberger requires the active commitment to and accountability for, QHSE from all employees and contractors. Line
management has a leadership role in the communication and implementation of, and ensuring compliance with, QHSE policies
and standards. We are committed to:

Protect, and strive for improvement of, the health, safety and security of our people at all times;

Eliminate Quality non-conformances and HSE accidents;

Meet specified customer requirements and ensure continuous customer satisfaction;

Set Quality & HSE performance objectives, measure results, assess and continually improve processes, services and

product quality, through the use of an effective management system;

Plan for, respond to and recover from any emergency, crisis and business disruption;

Minimize our impact on the environment through pollution prevention, reduction of natural resource consumption and

emissions, and the reduction and recycling of waste;

e Apply our technical skills to all HSE aspects in the design and engineering of our services and products;

e Communicate openly with stakeholders and ensure an understanding of our QHSE policies, standards, programs and
performance. Reward outstanding QHSE performance;

o Improve our performance on issues relevant to our stakeholders that are of global concern and on which we can have

an impact, and share with them our knowledge of successful QHSE programs and initiatives.

This Policy shall be regularly reviewed to ensure ongoing suitability. The commitments listed are in addition to our basic obligation
to comply with Schlumberger standards, as well as all applicable laws and regulations where we operate. This is critical to our
business success because it allows us to systematically minimize all losses and adds value for all our stakeholders.

N\

Olivier Le Peuch
Chief Executive Officer, Schlumberger Limited

For further information regarding this policy:

CONTACT: Mohamed Kermoud, Vice President HSE SLB-QHSE-L001
LOCATION: Schlumberger Limited, Houston Released on 5 June 1997
EMAIL: Mohamed Kermoud Last update on 9 August 2019

SLBs Corporate QHSE Policy
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2 Environmental Management Framework

2.1 Legislation Requirements

Petroleum and greenhouse gas storage activities, including MSSs, in ‘offshore areas’ — defined as those waters
between the outer limit of coastal water (three nautical miles (NM)) and the outer limit of the Continental Shelf
(at least 200 NM) — are required to be assessed and authorised under the OPGGS Act and the associated
Environment Regulations.

The following sections detail the requirements of the Environment Regulations, along with all applicable
environmental management requirements that are relevant to the Seismic Survey. Section 2.1.1.1 provides a
summary of the Environmental Regulations, in particular, Regulation 13 and provides a road map to the relevant
sections of this EP which describe how each of the requirements have been adhered to.

2.1.1 OPGGS Act

The OPGGS Act provides an effective regulatory framework for petroleum exploration and recovery, and the
injection and storage of greenhouse gas substances in Australia’s offshore areas. The OPGGS Act confers powers
to NOPSEMA to regulate the health and safety, structural integrity and environmental management of
petroleum exploration and development activities within Australia’s offshore areas.

The OPGGS Act is supported by regulations covering matters such as safety, diving, petroleum resource
management and environmental management (see Section 2.1.1.1).

In addition to establishing the regulatory regime for environmental management authorisation, the OPGGS Act
has other relevant powers, including:

e Requiring that an activity in an offshore area must be undertaken in a manner that does not interfere
with navigation, fishing, conservation of the resources of the sea and seabed, any lawfully established
activities of another person and the enjoyment of native title rights and interests;

e Requiring operations to be carried out in accordance with good oilfield practices;

e Requiring titleholders, in the event of an escape of petroleum, to eliminate or control the escape, clean
up the escaped petroleum and remediate any resulting damage to the environment, and carry out
environmental monitoring of the impact of the escape on the environment;

e Providing for NOPSEMA to give written directions to titleholders covering all aspects of petroleum
exploration and production;

e Providing for remedial directions by NOPSEMA with regard to the restoration of the environment; and

e Requiring a titleholder to maintain in good condition and repair all structures and equipment that are
used in connection with the operations authorised by the permit, lease, licence or authority.
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2.1.1.1 Environment Regulations

The Environment Regulations have been developed under the OPGGS Act and provide an objective-based
regime for the management of environmental performance for Australian offshore petroleum exploration and
production and greenhouse gas storage activities in areas of Commonwealth jurisdiction.

The objectives of the Environment Regulations are to ensure any activity is carried out:

e In a manner consistent with the principles of ESD (outlined further in Section 2.1.2);

e In amannerin which the environmental impacts and risks of the activity will be reduced to ALARP. To
ensure the impacts and risks from the proposed activities are reduced to ALARP, a hierarchy of controls
have been utilised which follows a tiered system which are defined within Section 6.3; and

e In a manner in which the impacts and risks will be of an Acceptable Level. The criteria used to
determine whether the residual risk of an activity following the implementation of the control
measures is at an Acceptable Level is provided within Section 6.4.

2.1.2 EPBCAct

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the Australian Government’s
central piece of environmental legislation which provides a legal framework to protect and manage nationally
and internationally important flora, fauna, ecological communities and heritage places as matters of National
Environmental Significance (NES). There are nine matters of NES to which the EPBC Act applies (outlined within
Sections 12 to 24 of the EPBC Act), which are:

e World heritage properties;

e National heritage places;

e Wetlands of international importance (RAMSAR sites);
e Listed threatened species and ecological communities;
e Listed migratory species;

e Nuclear actions;

e Commonwealth marine areas;

e The Great Barrier Reef Marine Park; and

e Protection of water resources from coal seam gas development and large coal mining development.
The NES listed above are discussed in detail within Section 4, where relevant to the Seismic Survey.

In relation to the listed threatened species and ecological communities, the EPBC Act has established a list of
categories, including: extinct, extinct in the wild, critically endangered, endangered, vulnerable and conservation
dependant. Section 4.5 includes a description of the biological environment comprising the OA and surrounds,
which includes some species that are listed as threatened. Where threatened species occur, this has been
identified.

The EP must describe matters protected under Part 3 of the EPBC Act and assess any impacts and risks to these.
As outlined within Section 2.1.1.1, one objective of the Environment Regulations is to ensure that the activity is
carried out in a manner consistent with the principles of ESD, the principles of which are set out in Section 3A of
the EPBC Act as:
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e Decision-making processes should effectively integrate both long-term and short-term economic,
environmental, social and equitable considerations;

e If there are threats of serious or irreversible environmental damage, lack of full scientific certainty
should not be used as a reason for postponing measures to prevent environmental degradation;

e The principle of inter-generational equity — that the present generation should ensure that the health,
diversity and productivity of the environment is maintained or enhanced for the benefit of future
generations;

e The conservation of biological diversity and ecological integrity should be a fundamental consideration
in decision-making; and

e Improved valuation, pricing and incentive mechanisms should be promoted.

The EPBC Act has been utilised throughout the development of this EP, particularly in relation to the existing
environment (Section 4) and within the assessment of the impacts and risks from the proposal (Section 7 and
Section 8).

2.1.2.1 EPBC Act Policy Statement 2.1 — Interaction between Offshore Seismic Exploration and Whales

Under the EPBC Act, a number of whale species are listed as threatened and/or migratory species (see
Section 4.5.6) and are subsequently protected under the EPBC Act as matters of NES. In order to manage the
interaction between offshore seismic exploration and whales, the EPBC Act Policy Statement 2.1 — Interaction
between Offshore Seismic Exploration and Whales (Policy Statement 2.1) was developed, with the aim being
to:

e Provide practical standards to minimise the risk of acoustic injury to whales in the vicinity of MSS
operations;

e Provide aframework that minimises the risk of biological consequences from acoustic disturbance from
MSS sources to whales in biologically important habitat areas or during critical behaviours; and

e Provide guidance to both proponents of MSSs and operators conducting MSSs about their legal
responsibilities under the EPBC Act.
The following sections provide an outline of the applicable provisions of Policy Statement 2.1.

2.1.2.1.1 Potential Impacts to be Considered

Section 4 of Policy Statement 2.1 discusses the potential impacts to be considered when planning a MSS, which
has been utilised in the preparation of this EP. An important aspect to consider when assessing the likelihood
of potential impacts on whales is determining whether the MSS will have a ‘low likelihood’ or a ‘moderate to
high likelihood’ of encountering whales. These are defined within Policy Statement 2.1 as:

e Low likelihood — spatially and temporally outside aggregation areas, migratory pathways and areas
considered to provide biologically important habitat; and

e Moderate to high likelihood — spatially and/or temporally proximate to aggregation areas, migratory
pathways and/or areas considered to provide biologically important habitat.
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In addition to the above, identifying whether a proposed survey will occur within a biologically important habitat
of a whale species is necessary because displacement from these areas may have a greater impact than
elsewhere. An assessment into the likelihood of encountering whale species has been undertaken and included
within Section 4.5.6, along with the identification of any areas which are biologically important habitats for those
whale species.

2.1.2.1.2 Legislative Responsibilities

There are two obligations that need to be considered under the EPBC Act when developing a MSS: referrals and
permits. These are defined as follows:

e Referrals—if an MSS has, oris likely to have, a significant impact on a matter of NES or the ‘environment’
(including threatened and migratory species) then that action should be referred to the Australian
Government Environment Minister under the EPBC Act. The Minister may then determine the referral
to be either a ‘controlled action’ in which the action is subject to the assessment and approval processes
under the EPBC Act, or not a controlled action where further approval is not required if the action is
undertaken in accordance with the referral, or in a particular way specific in the decision notice.

As part of the development of this EP, a number of control measures has been utilised in assessing the
impact of the Seismic Survey (contained throughout Section 7 for planned activities, and Section 8 for
unplanned activities). Based on these control measures, overall, it is considered that the Seismic Survey
activities will not have a significant impact on a matter of NES or on the ‘environment’ in general, as
outlined within Sections 7 and 8.

e Permits — an action that will kill, injure, take or interfere with a whale or dolphin within the Australian
Whale Sanctuary (described within Section 4.4.5) is an offence under the EPBC Act, unless the proposed
action has been referred to the Environment Minister and approved, or a permit has been granted.
Generally, an MSS will not interfere with whales if it is undertaken in an area and time where the
likelihood of encountering whales is low and appropriate measures are implemented.

As outlined above, the likelihood of encountering whales during the Seismic Survey is discussed within
Section 4.5.6 and the control measures to be implemented are contained within Sections 7 and 8.
Based on these sections, it is considered that the Seismic Survey will not kill, injure, take or interfere
with a whale or dolphin within the Australian Whale Sanctuary.

2.1.2.1.3 Management Measures for Vessels Conducting Seismic Surveys in Australian Waters

Policy Statement 2.1 provides a discussion on the management measures for vessels and organisations looking
to conduct MSSs within Australian waters. These measures are divided into two primary areas, precautionary
zones and management procedures which are discussed in the following sections.

2.1.2.1.4 Precautionary Zones

Section 6.1 of Policy Statement 2.1 defines three zones (observation, low-power and shut-down) which are to
be used during MSSs, based on the likely sound levels surrounding the seismic sound source. There are two
levels of precautionary zones, dependant on the sound exposure level (SEL) each seismic emission makes which
is to be demonstrated through sound modelling or empirical measurements.

If the received sound exposure level will not likely exceed 160 decibels (dB) re 1 puPa’s for 95% of seismic shots
at 1 km range, the following precautionary zones are recommended under Policy Statement 2.1:

e Observation zone: 3* km horizontal radius from the acoustic source;

e Low-power zone: 1 km horizontal radius from the acoustic source; and
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e Shut-down zone: 500 m horizontal radius from the acoustic source.

For all other proposed MSSs, Policy Statement 2.1 recommends the following zones:
e Observation zone: 3* km horizontal radius from the acoustic source;
e Low-power zone: 2 km horizontal radius from the acoustic source; and

e Shut-down zone: 500 m horizontal radius from the acoustic source.

A graphical representation of the three recommended zones is indicated within Figure 3.

Observation zone

3 km

Diagram 1: Precaution zones surrounding the acoustic source for surveys
that meet the criteria for a 1km low power zone.

Observation zone

3 km

Diagram 2: Precaution zones surrounding the acoustic source for all other surveys (2km low power zone)

Source:  EPBC Act Policy Statement 2.1 (DoEWHA, 2008)

Figure 3 Policy Statement 2.1 - Recommended Precautionary Zones
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Each of the three zones has differing requirements, as follows:

e Observation zone — whales and their movements should be monitored to determine whether they are
approaching or entering the ‘Low-power Zone’;

e Low-power zone — when a whale is sighted within, or is about to enter, this zone, the acoustic source
should immediately be powered down to the lowest possible setting; and

e Shut-down zone — when a whale is sighted within, or is about to enter, this zone, the acoustic source
must immediately be shut-down completely.

SLB has undertaken Underwater Acoustic Modelling (UAM) (Appendix A, Section 7.2.1.2) which has confirmed
that the Sound Exposure Level (SEL) exceeds the 160 dB re 1 pPa’s, for 95% of seismic shots at 1 km range, so
SLB will implement the more stringent precautionary zone requirements of the Policy Statement 2.1 (Figure 3).
However, based on the UAM results and sensitivities in and surrounding the OA, additional management
procedures will be implemented (Section 7.2.5).

2.1.2.1.5 Management Procedures

In addition to the precautionary zones discussed above, Policy Statement 2.1 includes a number of management
procedures which should be followed by all Seismic Survey Vessels (Seismic Vessel) conducting surveys in
Australian waters irrespective of location and time of year. These management procedures are split into
‘Standard Management Procedures’ and ‘Additional Management Procedures’ under Section 6.2 of Policy
Statement 2.1.

The Standard Management Procedures include:

e Pre-survey planning — ideally, no MSS will be planned to be conducted when whales are likely to be
breeding, calving, resting or feeding; if an MSS is proposed to occur during this period, careful
consideration of the survey and associated control measures will need to be undertaken;

e Trained crew —sufficiently trained crew, including people with proven experience in whale observation,
distance estimation and reporting, are required to undertake relevant requirements during the survey
operations;

e During survey — all Seismic Vessels operating in Australian waters are required to follow basic
procedures during surveys irrespective of location and time of the year, including:

e Pre-start-up visual observations;
e Soft-start;

e Start-up delay;

e Operations;

e Power-down and stop work; and

e Compliance and sighting reports — a record of procedures employed during operations is required,
including information on any whales (or other species) sighted during the survey. This information may
be useful for future operations.

When an MSS is proposed to operate in areas where the likelihood of encountering whales is moderate to high
(discussed in Section 2.1.2.1.1) then additional management procedures are required to ensure that impacts
and interference are avoided and/or minimised. Suggested additional management procedures under Section
6.2 of Policy Statement 2.1 include:
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e Marine Fauna Observer (MFO)/Marine Mammal Observer (MMO) — MFO/MMOs should be trained and
experienced in whale identification and behaviour, distance estimation, be capable of making accurate
identifications and observations of whales in Australian waters, and can assist other observers on the
Seismic Vessel;

e Night-time/poor visibility — appropriate management measures to detect (or predict) whale presence
should be included to reduce the likelihood of encounters, including limiting initiation of Soft-start
Procedures, daylight spotter vessel or aircraft and pre-survey research;

e Spotter vessel(s) and aircraft —a spotter vessel/aircraft could be used to assist in detecting the presence
of whales, including during night-time/poor visibility operations;

e Increase precaution zones and buffer zones — in some locations and circumstances an increased
distance for the instigation of power-down procedures (discussed above) is advisable;

e Passive Acoustic Monitoring (PAM) — deployment of PAM to detect whales in real-time may provide an
additional method of detecting whales during surveys, and particularly during night-time/poor visibility
operations; and

e Adaptive management — adaptive management procedures should be considered to manage the
potential increased likelihood of encountering whales; for example, ceasing night-time operations if
there are three consecutive days on which operators experience three or more whale-instigated shut-
down/power down situations.

An assessment of the likelihood of encountering whales has been undertaken within Section 4.5.6, based on the
‘presence ranking’ (as assigned by the Protected Matters Database for both the OA and EMBA) which has
concluded that whales are known to occur within the OA and EMBA. Therefore, additional management
procedures will be required, and the additional procedures that will be included are discussed in detail within
Section 7.2

2.1.2.2 Environment Protection and Biodiversity Conservation Regulations 2000

The Environment Protection and Biodiversity Conservation Regulations 2000 (EPBC Regulations) implement the
provisions of the EPBC Act and provide additional measures to control a range of activities, including the use of
vehicles and vessels, littering, commercial activities, research, and commercial and recreational fishing. In
particular, Part 8 of these regulations relates to interacting with cetaceans and whale watching. The relevant
provisions of Part 8 have been considered when determining the impacts and risks associated with the Seismic
Survey (Section 7).
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2.1.2.3 EPBC Act Management Plans

When a native species or ecological community is listed as threatened under the EPBC Act, conservation advice
is developed to assist with its recovery. Conservation advice provides guidance on the immediate recovery and
threat abatement activities that can be undertaken to ensure the conservation of a newly listed species or
ecological community.

The Minister for the Environment may make or adopt and implement recovery plans for threatened fauna,
threatened flora (other than conservation dependent species) and Threatened Ecological Communities (TEC)
listed under the EPBC Act. Recovery plans define the research and management actions necessary to stop the
decline of, and support the recovery of, listed threatened species or TECs. The aim of a recovery plan is to
maximise the long-term survival in the wild of a threatened species or ecological community.

The Seismic Survey will be conducted in a manner that is consistent with the conservation advice and recovery
plans for species with the potential to be present in the OA. Section 4.5 describes the species that are listed as
threatened and/or migratory under the EPBC Act, which have been identified to occur within the Environment
that May Be Affected (EMBA) (see Section 4.1 for a description on how this was established) and identifies the
relevant conservation advices and recovery plans. In addition, any relevant measures contained within the
conservation advice and recovery plans have been considered as part of the assessment of impacts and risks
that may occur as a result of the Seismic Survey (Section 7).

2.1.3  Other Relevant Legislation

Regulation 13(4) of the Environment Regulations requires a description of the relevant legislative requirements
that apply to the activity and are relevant to the environment management of the activity. A number of
legislative instruments exist which are relevant to the Seismic Survey; these are outlined below along with a
discussion on how each of these requirements will be achieved.

The key pieces of Commonwealth legislation (other than the OPGGS Act and EPBC Act discussed above) that are
relevant to the environmental management of the Seismic Survey are outlined within Table 4.

Although the Seismic Survey is located within Commonwealth waters, and hence falls under the Commonwealth
legislation, in the unlikely event of a hydrocarbon spill occurring and entering State waters, State legislation
would be triggered. As the risk of this unplanned event occurring is considered to be remote (Section 8.2) a full
assessment of all of the State legislation has not been conducted; however, Section 10.10 provides an overview
of SLBs arrangements for a response to the unlikely event of a hydrocarbon spill, including how the relevant
statutory plans will be implemented, should the spill enter State waters.
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Table4 Summary of Key Commonwealth Legislation Relevant to the Seismic Survey

‘ Legislation

Aboriginal and
Torres Strait
Islander Heritage
Protection Act 1984

Applicability

This Act can protect areas and objects that are of particular significance to Aboriginal and Torres
Strait Islander people. The Environment Minister can make a declaration to protect an area,
object or class of object from a threat of injury or desecration after receiving an application from
an Aboriginal or Torres Strait Islander person or group. In addition, this Act requires the discovery
of Aboriginal remains to be reported to the Environment Minister, giving particulars of the
remains and of their location. An assessment of Aboriginal heritage sites is contained within
Section 4.6.1.

Australian Heritage
Council Act 2003

The Australian Heritage Council Act established the Australian Heritage Council as an independent
expert advisory body on heritage matters. The main responsibilities of the Australian Heritage
Council relate to assessing places for the National Heritage List and the Commonwealth Heritage
List. Anassessment of the heritage values associated with the OA is outlined within Section 4.6.2.

Australian Maritime
Safety Authority Act
1990

This Act established the Australian Maritime Safety Authority (AMSA), which has the
responsibility of protecting the marine environment from pollution from ships, and other
environment damage resulting from shipping activities. These responsibilities include being the
lead agency when responding to hydrocarbon spills within the marine environment under the
National Plan for Maritime Environmental Emergencies (known as the National Plan).

Given the Seismic Survey will take place in the marine environment, there is always a remote risk
of pollution or other incidents as a result of the operations. The potential risks from an unplanned
activity occurring in association with the Seismic Survey is assessed within Section 8. This
assessment also provides the measures that will be implemented throughout the survey to reduce
these risks to ALARP and an Acceptable Level.

Biosecurity Act
2015

Biosecurity
Regulations 2016

Biosecurity
Amendment
(Biofouling
Management)
Regulations 2021

This Act details how biosecurity threats to plant, animal and human health in Australia and its
external territories are managed. Section 4 of this Act describes the objectives, which are:

(a) To provide for managing the following:
(i)  Biosecurity risks;
(ii)  The risk of contagion of a listed human disease or any other infectious human disease;

(iii) The risk of human diseases or any other infectious human diseases entering Australian
territory or a part of Australian territory, or emerging, establishing themselves or
spreading in Australian territory or a part of Australian territory;

(iv) Risks related to ballast water;
(v) Biosecurity emergencies and human biosecurity emergencies;

(b) To give effect to Australia’s international rights and obligations, including under the
International Health Regulations, the SPS Agreement, the Ballast Water Convention, the
United Nations Convention on the Law of the Sea and the Biodiversity Convention.

The Biosecurity Amendment (Biofouling Management) Regulations 2021 entered into force on 15
June 2022 and requires all vessels to provide information on biofouling management practices
prior to arriving in Australia. Thisis achieved through the Pre-Arrival Report (PAR) which now also
includes mandatory questions relating to biofouling management practices. Vessel operators can
demonstrate proactive management of biofouling by implementing one of three accepted
proactive biofouling management options or answer further pre-arrival questions to inform
assessments of the biosecurity risk associated with biofouling on vessels.

There are a number of relevant legislative documents that have been prepared to deal with the
issue of biosecurity (discussed in Section 2.2); all of which have been considered as part of the
preparation of this EP, specifically in relation to the assessment of environmental risks associated
with invasive marine species (Section 8).
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‘ Legislation

Environment
Protection (Sea
Dumping) Act 1981

Applicability

The Environment Protection (Sea Dumping) Act 1981 is administered by the Australian
Government Department of the Environment and Energy (DoEE) and is aimed at protecting the
waters surrounding Australia’s coastlines from wastes and pollution dumped at sea. In addition,
this Act fulfils Australia’s international obligations under the Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter 1972, and 1996 Protocol (the London
Protocol). The aim of this Act is to minimise pollution threats by:

e Prohibiting ocean disposal of waste considered too harmful to be released into the
marine environment; and

e Regulating permitted waste disposal to ensure environmental impacts are minimised.

Since the proposed Seismic Survey will involve the use of a Seismic Vessel within Australian
waters, the management and operation of the vessel will be subject to this Act. Although no
waste or other matter (other than routine vessel discharges e.g. appropriately treated sewage) is
proposed to be discharged within Australian waters as part of this EP, there is always a remote
chance of an accident occurring where such waste or equipment could be lost overboard. Section
8.2 outlines the potential risks and associated impacts if an accidental discharge occurs, along
with the measures that SLB will implement to reduce the risk to ALARP and within Acceptable
Levels.

Navigation Act 2012

This act covers international ship and seafarer safety, shipping aspects of protecting the marine
environment and the actions of seafarers in Australian waters. The Act gives effect to the relevant
aspects of the International Convention for the Prevention of Pollution from Ships 1973, as
modified by the Protocol of 1978 (MARPOL), the United Nations Convention on the Law of the
Sea 1982 (UNCLOS) and the International Regulations for Preventing Collisions at Sea 1972
(COLREGS), among other international treaties, details of which are outlined below:

e MARPOL is the main international convention covering prevention of pollution of the
marine environment by ships from operational or accidental causes. The Annexes of
MARPOL that Australia is a party to are given effect to by current legislation;
e UNCLOS lays down a comprehensive regime of law and order in the world’s oceans and
seas establishing rules governing all uses of the oceans and their resources; and
e COLREGS set out the navigational rules to be followed by ships and vessels at sea to
prevent collisions. These Regulations will be important in maintaining safe operating
procedures to ensure collisions don’t occur during the survey.
In addition to the above international treaties, several Marine Orders are enacted under the
Navigation Act 2012 which relate to offshore petroleum activities, including:

e Marine Order Part 21: Safety and emergency arrangements;

e Marine Order Part 27: Safety of navigation and radio equipment;
e Marine Order Part 28: Operations standards and procedures;

e  Marine Order Part 30: Prevention of collisions;

e  Marine Order Part 58: Safe management of vessels.

Since the Seismic Vessel proposed to be used for the Seismic Survey will be operating within
Australian waters, the management and operation of the vessel will be subject to this Act and the
associated Marine Orders. The relevant aspects of this Act and subsequent Marine Orders, along
with the international treaties that provide control measures to avoid potential risks associated
with this activity are discussed within Section 8.

Ozone Protection &
Synthetic
Greenhouse Gas
Management Act
1989

This Act regulates the manufacture, importation and use of ozone depleting substances (ODS)
which are typically used in fire-fighting equipment and refrigerants. The use of these substances
is discussed within Section 7.4 which stipulates that no ODS will be deliberately released.
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‘ Legislation

Protection of the
Sea (Civil Liability of
Bunker Qil Pollution
Damage) Act 2008

Applicability

This Act establishes a liability and compensation regime to apply in cases of pollution damage
following the escape of bunker oil from a ship that is not an oil tanker. This Act prescribes that
ship owners are strictly liable for pollution damage resulting from the escape or discharge of
bunker oil from their ships; resulting in the obligation on ships over 1,000 gross tonnages to carry
insurance certificates when leaving/entering Australian ports. The Seismic Vessel undertaking the
Seismic Survey will hold the necessary insurance certificates.

Protection of the
Sea (Harmful Anti-
fouling Systems)
Act 2006

This Act was developed as part of Australia’s commitment to MARPOL and the International
Convention on the Control of Harmful Anti-fouling Systems on Ships and regulates the use of anti-
fouling compounds and systems in Australian waters.

The vessel to be used for the Seismic Survey will have an anti-fouling management regime in place
that is consistent with this Act.

Protection of the
Sea (Prevention of
Pollution from
Ships) Act 1983

Maritime
Legislation
Amendment
(Prevention of Air
Pollution from
Ships) Act 2007

MARPOL includes regulations aimed at preventing both accidental pollution and pollution from
routine vessel operations. Australiaimplements MARPOL through the Protection of the Sea
(Prevention of Pollution from Ships) Act 1983 (PSPPS Act) and the Navigation Act 2012
(discussed above).

The PSPPS Act (and the Navigation Act), along with the following Commonwealth legislation
gives effect to MARPOL:

e  Marine Order 91:
e  Marine Order 93:
e  Marine Order 94:
e  Marine Order 95:
e  Marine Order 96:
e  Marine Order 97:
e Marine Order 98:

The PSPPS Act, and the associated legislation listed above have been considered as part of the
impact and risk assessment detailed within Section 7.

Marine pollution prevention — oil;

Marine pollution prevention — noxious liquid substances;
Marine pollution prevention — packaged harmful substances;
Marine pollution prevention — garbage;

Marine pollution prevention — sewage;

Marine pollution prevention — air pollution; and

Marine pollution prevention — anti-fouling systems.

Underwater
Cultural Heritage
Act 2018

This Act came into effect on 1 July 2019 replacing the Historic Shipwrecks Act 1976 and continues
to protect Australia’s shipwrecks. This Act has also been broadened to protect sunken aircraft
and other types of underwater cultural heritage including Australia’s Aboriginal and Torres Strait
Islander Underwater Cultural Heritage in Commonwealth waters.

In addition to the general protection provided to underwater heritage sites, this Act also provides
for areas containing protected underwater heritage to be declared a protected zone. These may
be established for a number of reasons including conservation, management or public safety.
Most protected zones cover an area of around 200 hectares, although there is flexibility to declare
a larger zone if necessary. The nearest underwater protected zone is over 400 km to the east of
the OA.
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2.2 Relevant Guidelines, Standards and Codes
Australian Ballast Water Management Requirements (Version 8)

These requirements include legislative obligations under the Biosecurity Act 2015, and the International
Convention for the Control and Management of Ships’ Ballast Water and Sediments regarding the management
of ballast water and ballast tank sediment when operating within Australian waters. These requirements, along
with the Biosecurity Act discussed in Table 4, have been provided for in relation to the assessment of
environmental risks associated with invasive marine species (Section 8).

Australian Biofouling Management Requirements (Version 1)

These requirements outline the obligations placed on vessel operators for the management of biofouling when
operating vessels under biosecurity control within Australian territorial seas. Under these requirements, all
vessel operators intending to enter Australian territorial waters must provide information relating to biofouling
management through the mandatory PAR. Information provided by vessel operators in the PAR process may be
inspected to verify its accuracy and/or inspections of vessels’ submerged hull and niche areas may be conducted.
These requirements have been provided for in relation to the assessment of environmental risks associated with
invasive marine species (Section 8).

Code of Environmental Practice 2008 — Australian Petroleum Production and Exploration Association (APPEA)

This Code provides guidance on ensuring that exploration and production operations are conducted using
effective management in order to be sustainable within the Australian environment. This includes the need to
avoid or minimise and manage impacts to the environment, focusing on four basic recommendations:

e Assess the risk to, and impacts on, the environment as an integral part of the planning process;

e Reduce the impact of operations on the environment, public health and safety to ALARP and to an
Acceptable Level by using the best available technology and management practises;

e Consult with relevant persons regarding industry activities; and
e Develop and maintain a corporate culture of environmental awareness and commitment that supports

the necessary management practices and technology, and their continuous improvement.

These recommendations, which effectively mirror the requirements within the Environment Regulations, have
been considered when assessing the potential impacts and risks from the Seismic Survey during the
development of this EP (Sections 7 and 8, respectively).

Convention on the Conservation of Migratory Species of Wild Animals

The Convention on the Conservation of Migratory Species of Wild Animals (known as the Bonn Convention)
provides a global platform for the conservation and sustainable use of migratory animals and their habitats. The
Bonn Convention was entered into force in 1983, with Australia being a party to the Convention since
September 1991. The Bonn Convention includes obligations for parties to it, including:

e Acknowledging the importance of conserving migratory species;

e Promote, cooperate and support research relating to migratory species;
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e For endangered species, endeavour to take measures to conserve the species and its habitat, prevent
the adverse effects of activities that impede or prevent migration, prevent or minimise factors that
endanger the species where possible, and make the taking of the species prohibited (subject to limited
exceptions); and

e For species that are defined as having an ‘unfavourable conservation status’, endeavour to conclude
agreements which would benefit and prioritise those species (Parliament of Australia, 2018).

The species of relevance from the Bonn Convention and the associated obligations are addressed under the
EPBC Act. An assessment of those migratory species relevant to the Seismic Survey are outlined throughout
Section 4.5.

Convention on Oil Pollution Preparedness, Response and Cooperation 1990

Parties to the International Convention on Qil Pollution Preparedness, Response and Co-operation (OPRC) are
required to establish measures for dealing with pollution incidents, either nationally or in co-operation with
other countries. The OPRC comprises national arrangements for responding to oil pollution incidents from ships,
offshore oil facilities, seaports and oil handling facilities. The convention recognises that in the event of a
pollution incident, prompt and effective action is essential.

The OPRC requires ships to carry Shipboard Oil Pollution Emergency Plans (SOPEP); in addition, operators of
offshore units under the jurisdiction of the parties to the OPRC are required to have Qil Pollution Emergency
Plans (OPEP), or similar arrangements which must be co-ordinated with national systems for responding
promptly and effectively to oil pollution incidents. The vessel contracted to undertake the Seismic Survey will
have a SOPEP in place; and in the unlikely event of a spill occurs from a vessel collision/sinking, SLB will
implement the response strategy in accordance with the SOPEP, as discussed within Section 8.2.

Convention on Wetlands of International Importance especially as Waterfowl Habitat 1971

This convention is commonly known as the Ramsar Convention (due to it being signed in the Iranian town of
Ramsar in 1971). The Ramsar Convention’s broad aims are to halt the worldwide loss of wetlands and to
conserve, through wise use and management, those that remain. This has broadened over time to cover all
aspects of wetland conservation and wise use (broadly defined as maintaining the ecological character of a
wetland), recognising that wetland ecosystems are important for both biodiversity conservation and the well-
being of human communities (DoEE, 2018a).

The EPBC Act recognises all wetlands listed under the Ramsar Convention as matters of NES which means
approvals are required for actions that will have or are likely to have a significant impact on the ecological
character of a Ramsar listed wetland. An assessment of the wetlands in or near the EMBA is outlined within
Section 4.4.6, with any potential impacts and risks from the Seismic Survey being assessed throughout Sections
7 and 8.

International Convention for the Regulation of Whaling

The International Convention for the Regulation of Whaling is the International Whaling Commission’s founding
document and was signed in 1946. Obligations under this convention include the complete protection of certain
species, and the establishment of whale sanctuaries. All of the Commonwealth waters of Australia are assigned
as the Australian Whale Sanctuary (Section 4.4.5).
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International Standards of Training, Certification and Watch-keeping for Seafarers, 1978

International Convention of Standards of Training, Certification and Watch Keeping for Seafarers (STCW
Convention), 1978, sets the mandatory minimum standards of training, certification and watchkeeping for
masters, officers and watch personnel on seagoing merchant ships registered under the flag of a country party
to the convention. As the survey vessels proposed to be used for the Seismic Survey will be operating within
Australian waters, the masters, officers and watch personnel of the vessels will be subject to this convention.
Aspects of the survey vessel operations that relate to this convention are discussed within Sections 7 and 8.

National Biofouling Management Guidance for the Petroleum Production and Exploration Industry 2009

This guidance document has been developed to provide useful tools for operations within the petroleum
production and exploration industry to minimise the growth of biofouling on vessels, infrastructure and
submersible equipment to reduce the risk of spreading marine pests around the Australian coastline. This
guidance document has been utilised in determining the Acceptable Levels of risks associated with the Seismic
Survey, and the environmental performance outcomes (EPO) and EPSs (Section 8).

United Nations Convention on Biological Diversity

Australia is a party to the United Nations Convention on Biological Diversity which has three main objectives
which requires the conservation of biological diversity, the sustainable use of the components of biological
diversity and the fair and equitable sharing of the benefits arising out of the utilisation of genetic resources (CBD,
2018).

This Convention covers a range of topics and requirements which are subsequently implemented in Australia
via different means, including Australia’s Biodiversity Conservation Strategy 2010-2030 which is the guiding
framework for the conservation of Australia’s national biodiversity to 2030. An assessment of the biological
environment is outlined within Section 4.5, with any potential impacts and risks from the Seismic Survey being
assessed throughout Sections 7 and 8.

United Nations Declaration on the Rights of Indigenous Peoples

The United Nations Declaration on the Rights of Indigenous Peoples was adopted by the General Assembly on
13 September 2007, with the Australian Government announcing its support on 3 April 2009. This Declaration
establishes a universal framework of minimum standards for the survival, dignity and well-being of the
indigenous peoples of the world and elaborates on the human rights standards and fundamental freedoms as
they apply to the specific situation of indigenous peoples (United Nations, 2018). Section 4.6.1 provides an
assessment of the aboriginal heritage associated with the OA to provide an understanding of potential impacts
on that heritage from the Seismic Survey.
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2.3

Relevant NOPSEMA Guidance Documents

Various guidance documents prepared by NOPSEMA have been utilised through the development of this EP to
ensure that it meets all the requirements of the Environment Regulations and the expectations of NOPSEMA.
These documents include:

Guidance Notes:

ALARP (N-04300-GN0166 A138249, August 2022);

Environment plan content requirements (N-04750-GN1344 A339814, December 2022);
Responding to Public Comment on Environment Plans (N-04750-GN1847 A662607, July 2022);
Petroleum Activities and Australian Marine Parks (N-04750-GN 1785 A620236, June 2023);

QOil Pollution Risk Management (N-04750-GN1488 A382148, July 2021);

Notification and Reporting of Environmental Incidents (N-03000-GN0926 A710941, September
2023);

Control measures and performance standards (N-04300-GN0271 A336398, June 2020);

Guidelines:

Consultation in the Course of Preparing an Environment Plan (N-04750-GL2086 A900179, May
2023);

Consultations with Agencies with Responsibilities in the Commonwealth Marine Area (N-04750-
GL1887 A705589, January 2023);

Making Submissions to NOPSEMA (N-04000-GL0225, A15266, July 2022);
Environment Plan Decision Making (N-04750-GL1721, A524696, December 2022);

Policy:

Environment Plan Assessment (N-04750-PL1347, A662608. December 2022);
Financial Assurance for Petroleum Titles (N-04730-PL1780, May 2020)

Forms:

Environment Plan Summary Statement (N-04750-FM1848, A662605, September 2020);
Titleholder Report on Public Comment (N-04750-FM1896, A662604, September 2020);

Environment Bulletins:

Oil spill modelling (A652993, April 2019).

Information Papers:

Operational and Scientific Monitoring Programs (N-04700-1P1349, A343826, October 2020); and
Acoustic Impact Evaluation and Management (N-04750-1P1765, A625748, February 2023).

Guidance Framework:

Supporting Cooperative Coexistence of Seismic Surveys and Commercial Fisheries in Australia’s
Commonwealth Marine Area (2022).
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3 Project Description

3.1  Survey Overview

As defined in Section 1.1, SLB is proposing to carry out the Bonaparte Multiclient three-dimensional (3D) Marine
Seismic Survey to collect high-quality geophysical data regarding rock formations and structures beneath the
seabed. SLB plans to conduct the Seismic Survey in the Bonaparte Basin within the Commonwealth waters
adjacent to Western Australia (WA). As mentioned in Section 1.2, the objective of the Seismic Survey is to
provide an improved subsurface image of the eastern flank of the Vulcan Sub-basin and Londonderry High which
will provide an improved understanding of the subsurface. As a result, the new seismic data will provide
improved confidence in mapping the subsurface geological structure to aid in the identification and de-risking
of petroleum prospectively across the OA.

During the survey, a Seismic Vessel will tow an acoustic source array and a series of streamers within the OA, as
defined in Section 3.2.1. MSSs use data acquired through the use of a controlled acoustic source mechanically
generating a sound wave that is transmitted downwards towards and into the seabed. The sound wave source
uses compressed air to create a pulse of acoustic energy. The pulse of acoustic energy travels through the water
column and into the seabed where energy is reflected at different speeds and intensities depending on the
sediment type and/or density of the various sedimentary layers. The reflected acoustic signals are detected by
an array of sensitive hydrophones located in each streamer, which are towed behind the Seismic Vessel
(Figure 4). These sound signals are then analysed and processed into visual images of the subsurface structure
of the seabed using powerful on-board computers and software. The Seismic Vessel will be assisted by a Support
Vessel, a Chase Vessel and helicopter operations.

Seismic Survey
Vesseal
B wx d
o Acoustic Receivers Sound Wave ¥ a1

(Streamers) Sou

Soil Layers

Sound Refiection Surface

Source: www.fishsafe.eu

Figure4 Schematic of an MSS

A summary of the general survey programme is provided in Table 5. The following sections outline specific
details of the Seismic Survey.
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Table5 Summary of Seismic Survey General Parameters

General Programme Parameter ‘ Description

Location Northern Western Australia, Offshore

Operational Area 25,827 km?

Acquisition Area 12,000 km?

Maximum Sail Line Length within a swath ~155 km

Sail Line Orientation North East/South West at 159/339°; North West/South
East at 26/206°

Water Depths in Acquisition Area 20—-200m

Timing Q4 2023 commencement

Planned Survey Duration 190 days, including continency.

Note: The Acquisition Area covers an area greater than the proposed sail lines, and although the Acquisition Area has water depths ranging

from 20 to 200 m, the shallowest depth that the acoustic source will be activated is 60 m as outlined in Section 7.1.4.

3.2  Survey Location

The OA is located off the coast of northern Western Australia, in the marine waters between continental
Australia and Indonesia and Timor-Leste. The proposed Seismic Survey is to be undertaken in an area with a
complex jurisdictional setting as shown in Figure 1. The southern half of the OA is located within the Australian
Exclusive Economic Zone (EEZ) (between 12 and 200 NM from shore) and the northern half is located within the
Indonesian EEZ. Importantly, the Australia-Indonesia Maritime Delimitation incorporates an area of overlapping
jurisdiction which treats the seabed and water column separately in accordance with the Perth Treaty 1997.
Within the area of overlap, the seabed and its associated resources, fall under the jurisdiction of Australia. The
overlying water column (including fisheries resources) fall under the jurisdiction of Indonesia. To this end,
exploration of seabed resources within the OA are wholly regulated under Australian jurisdiction.

Immediately beyond the eastern boundary of the OA, is the maritime boundary between Australia and Timor-
Leste.
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3.2.1

Operational Area

Regionally, the OA is located ~200 km north of Port Warrender and Kulumburu, Western Australia, and ~175 km
northeast of Ashmore Island and comprises water depths in the order of 20-200 m. The OA is approximately

25,827 km?, with approximately 50% of the total area constituting >100 m deep.

The OA includes both the Acquisition Area and a surrounding buffer that could be used for operational purposes

(see Figure 5). The coordinates of the OA perimeter are provided in Table 6.

Activities that will take place within the OA (and outside of the Acquisition Area) will include, streamer
deployment and retrieval, maintenance, recovery, refuelling and vessel manoeuvring. Soft-Starts (see Section
3.4.3) may occur within the Operational Area, for example during initial deployment of the streamers and
acoustic source.

Refuelling activities within the OA will only take place beyond a 5 km buffer around any marine park boundary
or shallow water feature less than 40 m water depth. Once the Survey Vessel is outside of the Operational Area,
all seismic equipment will be stowed.

Table 6

Coordinates of the OA

Longitude

Latitude

125° 337 9.095” E

10° 48’ 48.203” S

126° 10’ 28.567” E

11° 6’ 43.891” S

126° 14’ 5.936” E

11° 22’ 33.467” S

126° 3’ 11.962” E

11°28' 1.296” S

126° 2’ 23.558” E

12°35'32.124” S

124° 32’ 58.906” E

12°34’ 18.924” S

124° 34’ 9.162" E

11° 47’ 27.660” S

Note:

Coordinates are in WGS84.
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Figure 5 Location of the OA and Orientation of Survey Lines
3.2.2  Acquisition Area

The Acquisition Area (AA) is where the seismic data is obtained and covers approximately 12,000 km?, with
approximately 50%, of the total area constituting depth to seabed >100 m. To support effective delivery of the
Seismic Survey, Softstart Procedures will also occur within the acquisition area. A description of Soft-start
Procedures is provided in Section 3.4.3.

During data acquisition, the Seismic Vessel traverses the AA along a series of predetermined parallel lines called
sail lines. Depending on the final activity specifications of the Seismic Survey, there could be between
approximately 106 and 206 sail lines proposed to be acquired, with lines oriented at either 26/206° or 159/339°,
respectively (Table 5 and Figure 5). Continuous line acquisition will be undertaken through the Seismic Survey,
which is essentially where the acoustic source will remain active through the line turns as data will be acquired
through these turns. This mode of acquisition results in a ‘racetrack’ survey pattern (Figure 5) and avoids having
to shut down the source at the end of each line and then commencing start up procedures. As a result, this will
reduce the duration of the Seismic Survey. This process is repeated until the required full-fold coverage is
completed across the Acquisition Area. To this end, the area over which the acoustic source will be active
represents only a portion of the total OA.
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3.3 Timing and Duration

The Seismic Survey may commence as early as November 2022 and will be completed before 30 June 2024. As
a result, the duration of validity of this EP is between 1 November 2022 and 30 June 2024. It is estimated to
take between approximately 120 to 190 days to acquire 12,000 km?, including contingency time for potential
vessel or equipment down time and adverse weather conditions. Though the exact survey durationis dependent
upon final activity scope, up to a maximum of 10,000 km? may be acquired per calendar year between 2022 and
2024. The precise timing of the survey commencement is subject to NOPSEMA’s acceptance this EP, weather
conditions, vessel availability, and other operational considerations. However, the survey programme and
management procedures will consider the seasonality of environmental sensitivities, wherever practicable.

To minimise survey duration, geophysical data will be acquired 24 hours a day, seven days per week utilising
continuous line acquisition. When recording the data, the Seismic Vessel traverses the AA along a series of
predetermined sail lines at a speed of approximately 4-5 knots (7-9 km/h). Each survey line, with up to 12
streamers being towed behind the Seismic Vessel (also referred to herein as ‘swath’) is up to 155 kilometres
long and could take up to approximately 32 hours to complete. Data for a pre-determined swath only needs to
be acquired once unless there is a stop in data acquisition due to a marine mammal mitigation procedure.
Therefore, where no infill is required, for example due to adaptive management measures, the Seismic Vessel
will not need to collect data in that area again.

For completeness, this EP has been developed with consideration to all sensitivities, seasonality and receptors
that could be influenced by the Seismic Survey commencing in November 2022 and extending until 30 June
2024.
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3.4

34.1

The Bonaparte Basin Seismic Survey Specification

Acoustic Source Configuration

The proposed Seismic Survey will comprise a single Seismic Vessel towing up to twelve seismic streamers with
120 m spacings up to 8 km long, at a speed of approximately 4 — 5 knots (7-9 km/h). The acquisition parameters
are provided in Table 7, while Figure 6 indicates the source array proposed for the Seismic Survey.

Table 7

Acquisition Parameters

Parameter ‘ Seismic Survey Parameters

Volume 3,000 in®

Nominal working pressure 2,000 psi

Source depth 8m

Vessel speed 4-5 knots

SP Interval 16.667 m

Number of streamers 12

Streamer length Up to 8,000 m (8 km)
Spacings between streamers 120 m

Streamer depth 10-20m

Sail line spacing Approximately 720 m
Full-fold Acquisition Area Approximately 12,000 km?
Time to traverse a single sail line Up to approximately 32 hours
Total expected duration 190 days, including continency
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Acoustic Source Array Proposed for the Seismic Survey

Page 25

SLR®



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.0000-R01-v7.0-Bonaparte EP-20231208.docx
Bonaparte MC3D Marine Seismic Survey December 2023
Environment Plan

The acoustic source will have an effective volume of up to 3,000 in® and will comprise of two sub-arrays, with
thirteen acoustic sources per sub-array (26 in total). The source is attached to a hanger by chains of a fixed
length and the hanger is attached by ropes to a surface buoy for flotation. The acoustic source array will be
towed approximately 555 m behind the Seismic Vessel on an umbilical line at a depth of 8 m below the sea
surface.

The acoustic source comprises two high pressure chambers; an upper control chamber and a discharge chamber.
High pressure air (~2,000 psi) from compressors on-board the Seismic Vessel is continuously fed to the source,
forcing a piston downwards and filling the chambers with high-pressure air while the piston remainsin the closed
position.

The acoustic source is activated by sending an electrical pulse to a valve which opens, and the piston is forced
upwards, allowing the high-pressure air in the lower chamber to discharge to the surrounding water. The
discharged air forms a spherical bubble, which oscillates according to the operating pressure, the depth of
operation, the water temperature and the discharge volume, ultimately forming a pressure wave. Following
this discharge, the piston is forced back down to its original position by the high-pressure air in the control
chamber, allowing the sequence to be repeated. The compressors are capable of re-charging the acoustic source
rapidly and continuously enabling the source arrays to be fired every few seconds. The proposed firing interval
for the Seismic Survey is every 16.7 m, which translates to the release of the acoustic source every ~7 seconds.

The required size of the acoustic source volumes is determined by a number of factors such as the objectives of
the survey, complexity of seabed geology and the water depths of the OA and are designed to provide sufficient
seismic energy to ‘illuminate’ the geological objective of the survey (OGP, 2011). SLB considered a number of
different source volumes used in preceding surveys in the area as part of a survey design and modelling exercise
in order to determine the most appropriate size to minimise impacts while achieving the objectives for the
Seismic Survey. The preferred source size for illumination was an array with a volume of 3,000 in3. Thisisin line
with source volumes used in recent marine seismic surveys in the area and sufficient to achieve the goals of the
survey and reach the deep targets that SLB is trying to assess in the deep waters. In summary, the selected size
was found to be sufficient for the required data resolution and achieving objectives, while minimizing impacts.

Acoustic arrays are designed to direct most of the sound energy vertically downwards, although some residual
energy dissipates horizontally into the surrounding water. The amplitude of sound waves generally declines
with lateral distance from the acoustic source, and the weakening of the signal with distance (attenuation) is
frequency dependent, with stronger attenuation occurring at higher frequencies. The decay of sound in the sea
is dependent on the local environmental conditions such as water temperature, water depth, seabed
characteristics and depth at which the acoustic signal is generated.

Acoustic arrays used by the oil and gas industry are designed to emit most of their energy at low frequencies,
typically ranging between 10 — 300 Hz with declining energy at frequencies above 200 Hz (APPEA 2015, Popper
etal., 2014). Array source sound pressure levels can range from ~241 — 265 dB peak-to-peak at one metre when
measured relative to a reference pressure of one micro-Pascal (re 1 uPa my;) (Richardson et al., 1995). The
overall source level amplitude of a system depends on how many elements are in each array and interaction
between elements.
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Peak-to-peak pressure is the primary output from the acoustic source (measured by pressure units of bar/m)
caused by the expanding high pressure at release, which is measured at a stated reference point (usually 1 m
from the source). Using standardised measuring protocols (peak-to-peak) and a reference point enables a
comparison of the pressure produced by different acoustic sources. While the units for source level pressure
are often reported in bar/m these values have little biological/environmental meaning and sound levels in the
water emanating from an acoustic source involved with an MSS are more often presented as dB, calculated from
peak-to-peak pressure measurements.

A detailed description of the modelled source signature determined to represent the seismic array is provided
in Section 7.2.1, including source levels outputs with various directivity. The modelled source signature was
characterised by the following maximum levels:

e Peak sound pressure level (PK) —256 dBre 1 uPa @ 1 m;
e Sound Exposure Level (SEL) of 231 dBre 1 uPa’.s @ 1 m.

The source signature modelling enabled conversion between the different parameters (i.e. SEL vs PK), in
accordance with the different metrics which define the threshold criteria for sensitive receptors. Using this
information, the sound fields from single pulses and accumulated SEL are calculated and used to inform the
assessment of potential effects (Section 7.2). This source signature simulation, including predictive source levels
and directivity, was conducted using JASCOs Airgun Array Source Model and performed by JASCO (Appendix A).

3.4.2 Streamer Configuration

A streamer array and associated tail buoys are towed behind the Seismic Vessel (Figure 4). When the acoustic
source is activated, hydrophones within the streamers detect the low-level sound waves that are reflected back
up from the geological formations below the seabed. The hydrophones convert the reflected pressure signals
into electrical signals that are digitised and transmitted along the streamers to the recording system on-board
the Seismic Vessel. The streamer array will comprise of up to 12 individual streamers, each spaced 120 m apart
and will have a tail buoy on the end of each streamer to mark its location (Figure 7). The streamers will be up
to 8 km long which allow for the time delay to adequately capture signals reflected from deep, target subsurface
lithologies.

Both the acoustic source and the streamers are towed beneath the surface (Figure 4). Towing the streamers
underwater reduces the potential for acoustic interference from the sea surface. The deeper a streamer is
towed, the lower the background surface noise recorded; however, this can also result in a narrower bandwidth
of received data. Typical streamer operating depths range from 4 — 5 m for shallow, high-resolution surveys in
relatively good weather but can be 8 — 12 m for deeper penetration below the seabed and lower frequency
targets in more open waters. For the Seismic Survey, SLB will have a streamer depth of 10-20 m. Streamer
depth is controlled from the Seismic Vessel utilising units called ‘birds’, which provide an accuracy of +/-1 m for
the required operating depth (OGP, 2011). Electronically controlled ‘wings’ on the birds pivot in response to
changes in pressure (depth) as detected by a pressure transducer inside each bird, automatically pivoting the
wings up or down if the streamers pulls too deep or shallow (OGP, 2011).

The tail buoy (Figure 7) is a large hydrodynamically-shaped buoy that is towed at the rear end of each streamer
where it serves several functions:

e Keeping the streamer straight;

e Keeping the rear of the streamer up/afloat;
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e Providing a visual reference for the end of each streamer for the vessel and survey crew (which allows
the crew to determine that correct coverage is being met); and

e Holding a flag, radar reflector and flashing light and an Automated Identification System (AlIS)
transponder to allow other vessels to locate the rear of the streamers.

Each of the 12 streamers used within the Seismic Survey will be towed with a tail buoy for each comprising a
radar reflector and flashing light to mark the end of the array. The tail buoy will also be fitted with marine fauna
deflectors on the front, ensure marine fauna, in particular marine turtles, are not injured or trapped within the
tail buoy.

KEEL PLATE wih RUDDER

Figure 7 Example of a Seismic Streamer Tail Buoy, with Light, Radar Reflector, and AIS Transponder
3.4.3 Sail Lines, Line Turns and Infill Lines

The proposed Seismic Survey will acquire data along a series of adjacent and parallel lines, termed sail lines. As
the vessel manoeuvres from a completed sail line to reach the adjacent, the acoustic source will remain active,
and data will continue to be acquired forming a ‘racetrack’ survey pattern. As indicated in Section 3.2.2, this
approach is defined as continuous line acquisitions and these manoeuvres between adjacent and parallel sail
lines constitute line-turns. The number and density of sail lines (termed the line plan) and acquisition geometry
are carefully designed to allow suitable coverage of target areas within the Acquisition Area, whilst optimising
the efficiency of the survey.

Between approximately 106 and 206 sail lines are proposed to be acquired for the Seismic Survey, depending
on the final activity specifications, with lines oriented at either 26/206° or 159/339°, respectively. Sail lines will
be spaced at 720 m intervals, to provide full-fold coverage of seismic data resulting in a total AA of 12,000km?
(Figure 5). During data acquisition, the Seismic Vessel will travel at approximately 4 — 5 knots (7 — 9 km/h), and
with sail line lengths of approximately 140 km, the survey of each line will take approximately 32 hours
(assuming no delays, shut-downs or deviations are required).

The Seismic Vessel has limited ability to manoeuvre whilst towing the streamer and acoustic array, which is
mitigated through the presence of a Support Vessel and Chase Vessel for the duration of the Seismic Survey to
ensure the area ahead of the survey vessel is clear and engage with any fishers in the area.

During the Seismic Survey, there may be situations where the acoustic source must be shut down. For example,
in response to a marine mammal entering the shut-down zone, such as a pygmy blue whale sighting (see
Section 7.2.5). In the event the shutdown procedures are enacted, the Seismic Vessel will return to acquire the
un-surveyed portion of the sail line at a later time. These return acquisitions are termed infill lines.
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Any infill lines required would be completed on a different day, with a minimum 24-hr delay to mitigate
cumulative effects arising from infill lines completed in quick succession.

Prior to commencing the survey or after a break in the source being active, a soft-start will be undertaken. A
basic Soft-start Procedure consists of gradually increasing the source’s power, starting with the lowest capacity
acoustic source and progressively adding to it, until operating level is achieved. Soft-starts will occur over a
minimum period of at least 30 minutes and take no more than 40 minutes (note that soft-starts over a period
of 30 minutes are a requirement of the EPBC Act Policy Statement 2.1).

Sail lines, line turns and infill lines will all be constrained to the Acquisition Area, as shown in Figure 5. The AA
and associated buffer which constitute the OA are bounded by the coordinates provided in Table 6.

3.4.4 Project Vessels
3.4.4.1 Seismic Survey Vessel

The selection of the Seismic Vessel to undertake the Seismic Survey has not yet been finalised so specific vessel
details cannot be provided. However, for the purpose of this application and the risk assessment completed
throughout this EP, specifications of a typical Seismic Vessel, Support Vessel, and Chase Vessel are provided in
Table 8 and discussed further in Section 3.4.4.2. The planning, consultation process, risk assessments and
implementation strategy have been based on these specifications and if the contracted vessels differ from these,
a re-assessment of these aspects will be carried out. If a change in vessel specification occurs and it has the
potential to increase or change the level of impact or risk of the Seismic Survey, a management of change process
would be undertaken (as per Section 10.4.7).

Table 8 Typical Specifications of the Seismic Vessel, Support Vessel and Chase Vessel

Length 108.3 m 64 m

Width 28 m 16 m
Draught (max) 7.5m 5.4m
Operational speed 4 -5 knots 5 —10 knots
Double hull No No

Accommodation Up to 69 persons Up to 54 persons

Fuel type Marine Gas Oil (MGO) MGO
Fuel capacity (total) 2,500 m? (95% full) 999 m?3
Largest fuel tank 2574 m3 133 m3
Fuel consumption 28 m3/day 4 m3/day
Incineration 65 L sludge/hr N/A

Treated sewage

15 m3/day max

4.2 m3/day max

Bilge water

2.5m3/hr

0.5 m3/hr
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3.4.4.2 Support Vessel and Chase Vessel

During the survey there will be one Support Vessel and one Chase Vessel accompanying the Seismic Vessel at all
times. The role of the Support Vessel and Chase Vessel is to manage any possible interactions between the
Seismic Vessel, the seismic array (acoustic source and streamers), and other vessels, receptors or activities
occurring in the area. The consultation process and advanced notification has and will be implemented to
ensure all users of the area are aware of the survey. Effective communication of the survey’s location and
proposed activities will continue throughout the Seismic Survey to help to reduce potential conflict between the
survey and relevant persons/marine users at all times.

Both the Support Vessel and Chase Vessel will be positioned at a safe distance from the Seismic Vessel and
towed seismic array and will maintain 24-hour watch, using visual and electronic means, for other vessels or
activities which might be approaching or in the path of the Seismic Vessel. The Support Vessel will undertake
refuelling operations for the Seismic Vessel (Section 3.4.5) and may also re-supply the Seismic Vessel during the
Seismic Survey; however, it is likely a smaller vessel will fill this role providing fresh stores every 2 — 3 weeks.

Importantly, during acquisition two MFOs/MMOs will be stationed on the Chase Vessel, which will travel as far
as practicable ahead of the Seismic Vessel and will conduct visual surveillance for marine mammals during the
daylight hours (Section 7.1.4 and 7.2.5). It is noted that the requirement for being as far as practicable ahead
of the Seismic Vessel is defined as an 180° arc ahead of the Seismic Vessel, noting that the Chase Vessel should
focus on the portion of the arc closest to the blue whale migratory BIA and buffer when relevant.

In addition to the Support Vessel and Chase Vessel, helicopters may be utilised to transport equipment, supplies
and crew to and from the Seismic Vessel during the Seismic Survey, and also provide emergency medical
evacuation, if required.

At the time of submission of this EP, the specific Support Vessel and Chase Vessel have not been contracted.
However, both vessels will be smaller than the Seismic Vessel, of suitable class for safely operating in the
offshore environment comprising the OA, be crewed by competent persons, have all required operational
procedures and systems in-place, and carry all required communication and safety equipment. SLB will
undertake a vessel audit before commencement of the Seismic Survey to ensure all relevant EPSs will be met
onboard the vessels and any potential risks will be reduced to ALARP and Acceptable Levels.

3.4.5 Refuelling Operations & Crew Changes

All crew changes and refuelling (bunkering) for the survey vessels will be undertaken at-sea. To reduce the risk
of a fuel spill event, at-sea refuelling operations will occur within the OA and in accordance with the control
measures outlined in Section 8.4 and Section 8.5.

To reduce the number of transfers required, the vessels will take on fresh provisions for the next swing offshore
during crew changes and bunkering. These provisions will not last the duration of each swing, so a vessel will
visit the Seismic Vessel every 2 — 3 weeks to deliver fresh provisions given they would perish and not last the
duration if all fresh supplies were taken at once. Crew change, and bunkering operations will take place every
five weeks.

3.4.6 Helicopter

In the event of an emergency, helicopters may be used to support recovery and transfer of crew. Helicopters
are predicted to operate out of the Kalumburu Helipad.
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4 Existing Environment

This section describes the key physical, biological, socio-economic and cultural characteristics of the existing
environment and the sensitivities and receptors that may be affected, both from planned activities and
unplanned events associated with the Seismic Survey. Consequently, the description of the existing
environment applies to two areas:

e The OA, as presented in Figure 1 and described in Section 3.2.1.

e The EMBA, as shown in Figure 8 and further described in Section 4.1.

4.1 Environment that May Be Affected

Most planned activities and unplanned events associated with the Seismic Survey may affect the environment
up to a few hundred metres from the source location. However, a significant unplanned event, such as a vessel
hydrocarbon spill, has the potential to impact the existing environment substantially beyond that seen through
impacts from planned activities. Therefore, the EMBA was derived utilising stochastic hydrocarbon dispersion
and fate modelling which is described in detail within Section 8.2.

SLB commissioned Oceanum and Calypso Science to model the oceanic dispersal and beaching potential of a
hydrocarbon spill from the unlikely situation of a spill event during the proposed Seismic Survey (Section 8.2,
Appendix B). This modelling simulated the occurrence of 100 realistic spill events of 1,000 m? of marine gas oil
(MGO) from three locations within the OA, randomly distributed over the previous decade. An output of this
modelling was the maximum extent at which various environmental thresholds were reached, including for
floating, entrained, dissolved and shoreline accumulations of hydrocarbons.

The extent of the EMBA (Figure 8) was based on a combination of the maximum extent of the spill trajectory at
which entrained hydrocarbons were above the low threshold from each of the three modelled release locations.
Utilising the maximum extent from all three spill locations results in a worst-case scenario for the spatial extent
of impacts from the Seismic Survey.

Acoustic modelling shows that noise levels exceeding predefined impact thresholds do not exceed the boundary
of the unplanned vessel hydrocarbon spill EMBA detailed above. Therefore, the unplanned hydrocarbon EMBA
represents the overall EMBA for the activities associated with the proposed Seismic Survey.
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Figure 8 EMBA Associated with the proposed Seismic Survey
4.1.1 Environmental Values and Sensitivities

As required by Regulation 13(3) of the Environment Regulations, a comprehensive description of the
environmental values and key sensitivities within the EMBA has been provided within the following sections.
These sections have been guided by the results of a search utilising the Protected Matters Search Tool from the
Department of Climate Change, Energy, the Environment and Water (DoCCEEW). The full results from this
search are found within Appendix C.
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4.2 Regional Environment
4.2.1 Marine Regions

In 2008, the Australian Government conducted marine bioregional planning to facilitate consistent and
improved decision-making processes under the EPBC Act. Six discrete marine regions were identified and
designated through the marine bioregional planning process. Marine bioregional plans have been developed
for four of the six bioregions and describe the marine environment and conservation values of each region, set
out broad biodiversity objectives, identify regional priorities and outline strategies and actions to address these
priorities. The plans are intended to support ecologically sustainable use of ocean resources by marine-based
industries while conserving a healthy and resilient marine environment.

The OA and EMBA are located within the North-west Marine Region (NWMR); in addition, the EMBA also
overlaps with the North Marine Region (NMR) as shown in Figure 9.
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Figure9 Marine Bioregional Planning in relation to the EMBA
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4.2.1.1 North-west Marine Region

The NWMR comprises Commonwealth waters extending from the border of WA and Northern Territories (NT)
to Kalbarri, south of Shark Bay. The region includes extensive areas of continental shelf and continental slope,
highly variable tidal regions and high cyclone incidence. The NWMR is characterised by shallow-water tropical
marine ecosystems with high species richness, due in part to the interaction between seafloor features and the
prevailing currents of the region and the diversity of habitat available. Hard habitats such as the limestone
pavements of the Northwest Shelf and pinnacles and reefs on the edge of the shelves support a high diversity
of benthic filter feeders and producers. Soft-bottom substrates support infaunal communities in the Joseph
Bonaparte Gulf (JBG) and deep sessile communities of filter and deposit feeders in the abyssal plains. The region
is also home to globally significant populations of internationally threatened species and protected species
established under the EPBC Act, including cetaceans, dugong, marine reptiles, seabirds, shorebirds, sharks,
sawfish and Syngnathidae.

Key physical features of the marine region include (DSEWPC, 2012a):

e Extensive areas of continental shelf and slope, plateaux and terraces including the Northwest and Sahul
shelfs, the Exmouth and Scott plateaux, the Wallaby Saddle and the Rowley Terrace;

e The narrowest continental shelf on Australia’s coastal margin, which occurs near Northwest Cape
where the shelf is just 7 km wide;

e Coralline algal reefs, and carbonate pinnacles and shoals in the far north of the region;

e Coral reefs including Ashmore, Hibernia, Scott, Seringapatam, Ningaloo and the Rowley Shoals, all of
which have a high diversity of corals and associated fish and other species of both commercial and
conservation importance;

e The JBG, a muddy basin with sparse coverage of sessile filter-feeding organisms and mobile
invertebrates;

e A number of major canyons on the continental slope that act as conduits for sediment and nutrient
transport, including Cape Range, Cloates, Carnarvon and Swan canyons;

e Two areas of abyssal plain (Cuvier and Argo) with depths in excess of 5,000 m; and

e The Indonesian Throughflow (ITF), a low-salinity water mass that is one of the major elements of the
global transfer of heat and water between oceans and which plays a key role in initiating the Leeuwin
Currents.
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4.2.1.2 North Marine Region

The NMR comprises Commonwealth waters from west Cape York Peninsula to the WA — NT border. The area
includes tropical waters of the Gulf of Carpentaria, Arafura Sea and the Timor Sea and abuts the coastal waters
of Queensland and NT. The NMR is known for its high diversity of tropical species but relatively low endemism.
The NMR is increasingly recognised as an area of global conservation significance for marine species and as an
important aggregation area and stopover habitat for migratory birds, where waters provide important bird,
marine turtle and dugong breeding, feeding and nursery sites.

Key physical features of the NMR within proximity to the OA and EMBA include (DSEWPC, 2012b):

e A wide continental shelf with water depths generally less than 70 m, although water depths range from
approximately 10 m to a maximum known depth of 357 m;

e The Van Diemen Rise, characterised by complex geomorphology with features including shelves, shoals,
banks, terraces and valleys like the Malita Shelf Valley, which provides a significant connection between
the JBG and the Timor Trough;

e To the north of the NMR, a series of shallow canyons approximately 80-100 m deep and 20 km wide
that lead into the Arafura Depression, which consists mainly of calcium carbonate—based sediments
(e.g. carbonate sand and subfossil shell fragments);

e Numerous limestone pinnacles up to tens of kms in length and width, which lie within the Bonaparte
Basin;

e The Arafura Shelf, an area of continental shelf up to 350 km wide and mostly 50 — 80 m deep that is
characterised by sea-floor features such as canyons, terraces, the Arafura Sill and the Arafura
Depression;

e Currents driven largely by strong winds and tides, with only minor influences from oceanographic
currents such as the IFT and the South Equatorial Current; and

e Complex weather cycles and a tropical monsoonal climate, with high temperatures, heavy seasonal yet
variable rainfall and cyclones, alternated with extended rain-free periods.

4.2.2 Provincial Bioregions

The Integrated Marine and Coastal Regionalisation of Australia is a biogeographic regionalization of Australia’s
marine jurisdiction based on spatial patterns in the benthic and pelagic environment and at scales appropriate
to support effective marine planning. Provincial bioregions are principally based on the broad-scale distribution
of demersal fish.

As seen in Figure 9, the OA overlaps the Northwest Shelf Transition. Additionally, the EMBA overlaps the
Northwest Shelf Province and Timor Province. A brief description of these three provinces is contained in the
following sections.
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4.2.2.1

Northwest Shelf Province

The Northwest Shelf Province, within the NWMR, is characterised by the following biophysical features (DEWHA,

2008b):
[ ]

4.2.2.2

Located mostly on the continental shelf between Northwest Cape and Cape Bougainville;
Water depths range between 0 — 200 m;

Dynamic oceanographic environment, influenced by strong tides, cyclonic storms, long-period swells
and internal tides. Warm, oligotrophic waters derived from the ITF; and

The biological communities include diverse benthic and pelagic fish communities associated with
different depth ranges, seabird breeding sites and cetacean (humpback whale) migration route.

Northwest Shelf Transition

The Northwest Shelf Transition, which straddles both the NWMR and NMR, is characterised by the following
biophysical features (DSEWPC, 2012a):

4.2.2.3

Located mostly on the continental shelf, with some small areas extending onto the continental slope;

Water depths range between 0 — 330 m, with the majority of the bioregion occurring in depths of
10-100 m;

The ITF is the dominant oceanographic feature and dominates the majority of the water column;

The strength of the ITF and its influence in the bioregion varies seasonally in association with the
Northwest Monsoon;

Contains a variety of geomorphic features, including terraces, plateaus, sand banks, canyons and reefs;
and

The biological communities of the Northwest Shelf Transition are typical of Indo-west Pacific tropical
flora and fauna and occur across a range of soft-bottom and harder substrate habitats.

Timor Province

The Timor Province, within the NWMR, is characterised by the following biophysical features (DEWHA 2008b):

Covers almost 15% of the NWMR, predominantly covering the continental slope and abyss between
Broome and Cape Bougainville;

Water depths range from 200 m near the shelf break to over 5,920 m over the Argo Abyssal Plain;

Major geomorphic features include the Scott Plateau, the Ashmore Terrace, part of the Rowley Terrace
and the Bowers Canyon;

Important features include Ashmore Reef, Cartier Island, Seringapatam Reef and Scott Reef;

Dominated by warm, oligotrophic waters derived from the ITF. The thermocline in the water column
in particularly pronounced and associated with the generation of internal tides;

Several distinct habitats and biological communities occur within the region, and the reefs and islands
are regarded as biodiversity hotspots. A high level of endemicity exists in the demersal fish
communities of the continental slope in the Timor Province.

Page 36 SI_R()I



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.0000-R01-v7.0-Bonaparte EP-20231208.docx
Bonaparte MC3D Marine Seismic Survey December 2023
Environment Plan

4.3  Physical Environment

4.3.1 Meteorology

The region experiences monsoonal climate patterns comprising two distinct seasons, the Northwest Monsoon
or “wet season” (late October to mid-March) and the Southeast Monsoon or “dry season” (May to mid-October).
The Northwest Monsoon is characterised by high cloud cover, high temperatures and regular and high rainfall,
particularly over coastal areas and during cyclones. Conversely, the Southeast Monsoon originates from the
Southern Hemisphere high-pressure belt and is relatively dry and cool (DSEWPC, 2012a).

The high incidence of cyclones within the region can result in severe storms, characterised by gale force winds
and a rapid rise in water levels. These can generate large swell and storm surges. Tropical cyclones usually form
in an active monsoon trough, between December and April (BoM, 2022a). On average, about five cyclones occur
each year in the NWMR, two of which make landfall and one of which is severe (Category 3 or higher). The
chance of a severe cyclone occurring is highest in March and April (BoM, 2022a).

The Kalumburu, Truscott and Troughton Island weather stations are located within the nearshore and marine
environment of the NWMR, providing an overview of local climatic conditions. A summary of the seasonal
ranges in mean temperature, rainfall and wind speed observations are provided in Table 9.

Table9 Seasonal Mean Temperature, Rainfall and Wind Speed Ranges

Weather Station | Distance from OA | Season Temperature Monthly Rainfall Wind Speed
e ) (mm) (km/hr)

Kalumburu 300 + km SSE 21.2-37.3 36.1-336.8 8.0-19.2
ID 001019 Dry 13.9-36.0 0.3-35.7 9.5-21.5
Truscott Airbase 200 + km SSE Wet 32.2-35.2 18.3-340.9 NA

ID 001020 Dry 30.4-33.5 0.3-67.6 NA
Troughton Island | 200 + km SSE Wet 26.3-33.1 10.8 -278.6 13.7-22.6
ID 001007 Dry 22.3-31.9 0.3-37.3 11.9-22.5

Source:  All data obtained via BoM (Climate Data Online), (BoM, 2022b) accessed 26 January 2022. Wind Speed ranges include both 9AM and 3PM
observations.
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43.2 Wind

High resolution surface wind data collected from 2008 to 2017 (inclusive), across the OA, derived from the
European Centre for Medium range Weather Forecasting (ECMWF, 2019) were hindcast for the purpose of
facilitating Oil Spill Modelling (Calypso Science, 2022). Figure 10 illustrates the seasonal and annual wind rose
distributions across the monitoring period, which clearly indicate a seasonal reversal in prevailing wind direction
and speed whereby moderate eastern winds dominate the region throughout summer and strong westerly
winds prevail in winter. Under extreme cyclone conditions, winds can reach 180 km/h (Condie et al., 2006).
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Figure 10 Annual and Seasonal Wind Roses at the Centre of the OA, from Hindcast Data 2008-2017
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4.3.3  Air Quality

There is no publicly available data on air quality within the proposed OA. However, given the distance from land
and limited development within the OA, air quality is expected to be relatively high. Potential sources of air
pollution include those associated with anthropogenic emissions generated by shipping activity and oil and gas
operations. These are considered to be localised in relation to the regional setting.

4.3.4 Oceanography
4.3.4.1 Currents

Three oceanic currents dominate circulation in the offshore waters between northwest WA and Indonesia: the
ITF, the Holloway Current and the Leeuwin Current. The ITF influences the Timor Sea region, transporting warm,
low saline waters from the Pacific Ocean into the Indian Ocean. The strength of the ITF is seasonal; it is
weakened during the wet season when the strong south-westerly winds cause intermittent reversals of the
currents (Brewer et al., 2007). The strengthening of the ITF in the dry season coincides with the development
of the prevailing south-westerly flowing Holloway Current, which transports waters from the Banda and Arafura
seas and the Gulf of Carpentaria southwards along the shelf (DEWHA, 2008b). The Holloway current is a surface
current that flows parallel to the coastline and provides a conduit to transport ITF waters from Norther Australia
into the Leeuwin current (Bahmanpour et al., n.d.). The region is also impacted by El Nino Southern Oscillation
cycles, with weakened ITF and a lower incidence of tropical cyclones under El Nino conditions (Condie et al.,
2006).

Hindcast current conditions produced by Calypso Science (2022) across the OA are generally reflective of
changes in surface winds, with the maximum current speed observed during winter when strong southeasterly
winds dominate the region. Maximum current speeds reported through the modelling ranged between 0.4 and
0.7 m/s across both summer and winter. Under extreme cyclone conditions, ocean currents can exceed 3 m/s
(Condie et al., 2006).

In the southeast portion of the EMBA, circulation is influenced primarily by large tidal currents and less by ocean
currents. Here, circulation occurs in a clockwise direction and current speeds increase towards the shoreline
and become increasingly directed longshore.

4.3.4.2 Tides

The North-west Marine Region has some of the largest tides along a coastline adjoining an open ocean in the
world (DEWHA, 2008b). Tides increase in amplitude from south to north, corresponding with the increasing
width of the shelf (Holloway, 1983). Tides within the OA and broader EMBA are semi-diurnal, comprising of two
high tides and two low tides per day, with well-developed spring to neap tidal variation (DSEWPC, 2012a). Within
the EMBA, tides are expected to range from 2 -3 m offshore (micro-tidal) rising to 3 — 4 inshore (meso-tidal) with
the exception of the area overlapping the JBG, which is subject to the highest tidal range in the region. Here,
tidal range can reach up to 7 — 8 m during the spring tide (CSIRO, 2005).

The combination of large tides and strong stratification also generates large internal tides over the upper slope.
A shock forms on the leading face of the internal tide and propagates onshore as it dissipates over the outer
shelf (Holloway, 1984 and 1987). These tides generate internal waves, further described in Section 4.3.4.3.
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4.3.4.3 Waves

Surface waves may comprise locally generated wind waves or distant generated swell waves. Locally generated
wind waves of the North-West Shelf are characterized by low mean heights and smaller periods (Hayes et al.,
2005). Modelled wave conditions generated from surface wind speed measurements collected for the period
1997 — 2000, inclusive, indicate a mean wave height of 1 — 2 m with mean periods of 6 -8 seconds across the OA
(Hayes et al., 2005). Figure 11 illustrates the seasonal and annual rose plots for the distribution of surface
currents (tidal and non-tidal) at the centre of the OA, based on hindcast data from 2008-2017. The roses clearly
indicate a seasonal reversal in prevailing current direction whereby north to southeasterly currents dominate
the region throughout summer and south-westerly currents prevail in winter.
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Figure 11 Annual and Seasonal Current Roses for the Sea Surface (Tidal and Non-tidal) at the Centre of the
OA, from Hindcast Data 2008-2017
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In general, mean sea swells are larger during the dry winter season than the summer wet season, as a result of
the strong easterly wind-generated seas and larger winter swell from the Southern and Indian Oceans.
Occasional monsoonal storms and cyclones can result in much larges waves and swell. Extreme winds associated
with cyclones can generate maximum wave heights up to 21 m from any direction (RPS Metocean, 2008).

Regionally significant features also include the occurrence of internal waves, generated by the interaction
between waves and seafloor topography. Internal tides occur at the delineation between water bodies with
marked differences in density, such as at the thermocline. When water moving along the thermocline as a result
of the internal tide intersects topographic features associated with significant changes in water depth, such as
a continental shelf break, internal waves are generated. Internal waves are large in amplitude, reaching up to
75 m in height, and encourage vertical mixing (DEWHA, 2008b; Condie et al., 2006).

4.3.4.4 Thermoclines and Sea Surface Temperature

Sea temperature in the central Timor Sea typically range between 26 ° and 30° C at the surface, decreasing to
22° and 25° C at the seafloor. The sup-tropical water temperatures in the region are largely influenced by the
ITF and a highly pronounced thermocline which is controlled by the ITF (Brewer et al., 2007). During the
Northwest Monsoon, a thermocline flow of relatively cool water dominates resulting in the tropical Indian Ocean
being cooled rather than warmed.

Water quality monitoring at the Montara Venture reported surface water temperatures ranging from 28.0° to
28.7° C, with a slight reduction of <1° C at 20 m depth. Salinity of surface waters were consistently reported
around 33.9 PSU, with low variability (Jacobs, 2017). This is broadly consistent with modelled seawater salinity
profiles generated for the Bonaparte Basin, which indicate that there is little variation in salinity through the
water column, monthly, or seasonally (RPS, 2011).

4.3.4.5 Water Quality

Water quality within the NWMR is regulated by the ITF, a low-salinity water mass that plays a key role in initiating
the Leeuwin Current (DSEWPC, 2012a; Section 4.3.4.1) and brings in oligotrophic (low in nutrients) waters from
the western Pacific Ocean through to the Indian Ocean (DEWHA, 2008b).

Localised elevations in nutrient conditions occur consistent with local and regional upwelling activity, typically
associated with the seasonal weakening of the Leeuwin Current and where seabed topographic features force
the surrounding deeper, cooler, nutrient rich waters to the surface (DEWHA, 2008b). Upwelling of nutrient-rich
waters may increase phytoplankton productivity in the photic zone, which may in-turn increase local turbidity
(Semeniuk et al., 1982; Wilso et al., 2003). However, understanding of the nature and spatial distribution of
biological productivity in the region is limited (DEWHA, 2008b). Periodic events, such as major sediment
transport associated with tropical cyclones, may also influence turbidity on a regional scale (Brewer et al., 2007).
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Water quality profiles recorded within the EMBA during marine baseline studies conducted by ERM (2010 —
2011), 02 Marine (2018) and Jacobs (2017) were consistent with those expected to occur within the tropical
offshore environment. The marine baseline studies undertaken by ERM in 2010 and 2011 showed that water
quality in the Bonaparte Basin is relatively pristine. The surveys measured dissolved oxygen concentrations and
total suspended solids. The reported dissolved oxygen concentrations ranged from a minimum of 3.64 mg/L
(49.8%) near the seabed to 7.80 mg/L (117.2%) at the sea surface, where dissolved oxygen was consistently
found to decrease with depth. This is often linked to higher photosynthetic activity at the seawater surface and
wave/wind generated mixing. These values are typical of unpolluted seawater (ERM 2011). The reported total
suspended solids levels were low across the area during the time of sampling. The data represents relatively
low suspended solid values as would be expected for offshore waters in the region (ERM 2011). Likewise, marine
baseline studies undertaken by 02 Marine in 2018 within petroleum permit area AC-RL7, located within the
western portion of the OA, indicated concentrations did not exceed the ANZG values for any of the water quality
parameters tested (ANZG — Australian and New Zealand Guidelines for Fresh and Marine Water Quality).

4.3.5 Geology

The OA is located wholly within the Bonaparte Basin, the easternmost basin comprising the Northwest Shelf,
offshore of the North and Northwest Region of Australia. The Bonaparte Basin belongs to series of extensional
basins, which formed during late Paleozoic-early Meszoic rifting in the context of the Gondwana break-up. The
fan-shaped basin originated from the Cambrian, forming during two phases of Palaeozoic extension and
Mesozoic (Late Triassic) compression (Geoscience Australia, 2021).

The basin emerges from continental Australia at the JBG and extends into the waters of the Timor Sea. The
basin is bounded to the north by the Timor Trough and to the west it is contiguous with the Browse Basin. The
basin encompasses 270,000 km? and consists predominantly of interbedded shale and sandstone and late
cretaceous to tertiary aged carbonates (Geoscience Australia, 2021).

The Bonaparte Basin contains several sub-basins and regional structural elements, each of which represent a
distinct geological domain. The following four geological domains overlap the OA:

e Vulcan Sub-basin;
e Ashmore Platform;
e Londonderry High; and

e Sahul Syncline.

These sub-basins and structures vary in thickness, ranging from 2.0 km within the Ashmore Platform to 10.0 km
within the Vulcan Sub-basin extent.
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4.3.6 Geomorphology and Bathymetry

The Northwest Shelf can be further divided into several distinct provinces, based on the geomorphic
characteristics of the seabed. Of relevance is the Sahul Shelf province, a shallow platform of complex
topography which underlies the OA, which consists of a series of rises, depressions, banks/shoals, terraces and
channels.

An extensive system of drowned carbonate banks and shoals exist within and immediately beyond the OA.
Shoals and banks within the OA form abrupt geological features which rise steeply (at a gradient of 0.1) from
depths of approximately 150 m to emerge within 30 m of the water’s surface, allowing light dependent
organisms to thrive (Figure 12) (Haris et al., 2003). The plateau of each shoal is typically ovate, covers
approximately 10 -15 km? and consists of hard substrate which provides critical benthic habitat to which
organisms can adhere in an otherwise soft sediment environment. Individual banks are intersected by narrow
channels up to 150 m in depth.

A subset of banks and shoals identified within the OA and EMBA are further described in Table 10, along with
outlining the available information on the banks and shoals which have been surveyed, as described by
Australian Institute of Marine Science (AIMS), 2012; CSIRO, 2009; and AIMS, 2017.

Schlumberger
Bonaparte MC3D MSS

Shoals, Banks and Reefs
O Bonaparte MC3D Proposed
Acquisition Area

= Bonaparte MC3D Proposed
Operational Area

[ ] emsa

[_] shoals, Banks and Reefs

Coordinate System  GCS WGS 1684

Scale: 14,500,000 atAd
Project Number: 67530083

3 ‘ Date 20-Mar-2022

Figure 12 Shoals, Banks and Reefs in the vicinity of the EMBA
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A portion of these carbonate banks and terraces form part of the Sahul Shelf Key Ecological Feature (KEF), which
overlaps the southeast portion of the OA, and is regionally important in enhancing productivity. Roughly 24%
(approx. 9,900 km? of approx. 41,150m? total) of the Sahul Shelf KEF overlaps with the OA. The carbonate bank
and terrace system of the Sahul Shelf KEF is further described in Section 4.4.3.

The region comprises large areas of seabed that are dominated by soft sediments, such as those within
continental shelf and plateau environments abutting the network of carbonate banks and shoals. The soft
sediments typically consist of sandy and muddy substrate, occasionally made up of patches of coarser sediments
(DEWHA, 2008b). Both the identified banks/shoals and the Sahul Shelf system provide a variety of carbonate
substrates (Heyward et al., 2011) compared to the surrounding sandy and muddy substrate characteristic of
deeper waters within the OA, particularly between the 100 m and 200 m isobaths (Figure 13).

Depth to seabed within the OA ranges from approximately 20 m to 200 m (Haris et al., 2003). However, over
95% of the OA constitutes water depths greater than 60 m (Figure 13).

Table 10 Subset of Banks, Shoals and Reefs identified within the OA and EMBA

Banks/Shoals ‘ Location and Description

Heywood Shoal Heywood Shoal is located 110 km southwest of the OA, but within the EMBA. The shoal is ovate
and covers an area of approximately 32 km?2. Video surveys conducted in 2010 and 2011 indicate it
is characterized by high cover of algae (48.3 %) and bare substrate (31.5%) such as sand, bare rock
and rubble. Hard coral constituted 9.6% of benthic cover, with fungiidae and euphylliidae the most
abundant coral families (Heyward et al., 2011).

Eugene Eugene McDermott Shoal is located 52 km south of the OA, but within the EMBA. The shoal is ovate
McDermott and covers approximately 5.6 km2. Video surveys conducted in 2010 and 2011 indicate it is
Shoal characterized by high cover of algae (43.4%), hard coral (17.7%) and bare substrate (16.4%) such as

sand, bare rock and rubble. Algal composition was dominated by coralline and turf forms. Most
major coral families were resented on the shoal, with Acroporidate and Poritidae were the most
abundant (Heyward et al., 2011).

Vulcan Shoal Vulcan Shoal is located 35 km southwest of the OA, but within the EMBA. The shoal covers
approximately 12.5 km2. Video surveys conducted in 2020 and 2011 indicate it is characterized by
high cover of algae (38.8%) and bare substrate (33.5%) such as sand, bare rock and rubble. Of note,
is that dense seagrass beds were observed at Vulcan Shoal within the 2010 surveys and constituted
the only seagrass recorded across the monitoring program (Heyward et al., 2011).

Barracouta The Barracouta shoals are located 37 km west of the OA, but within the EMBA and cover a combined
Shoals (East and | area of 8.6 km? (West: 2.8 km?; East: 5.7 km?). Benthic cover at both shoals is predominated by
West) algae and bare substrate. Distinctions in benthic cover between the two shoals occurred for

communities such as hard coral, sponges and soft corals which were, though minor contributors to
seabed cover in each case, more prevalent at Barracouta East Shoal. Major taxonomic groups for
each benthic community were similar between the two shoals (Heyward et al., 2011).

Woodbine Bank Woodbine Bank is located 106 km west of the OA, but within the EMBA. Video surveys conducted
in 2015 reported It is characterised by Halimeda sand with areas of reef habitat, namely along the
southern shoal margins and covers an area of approximately 94 km? (CSIRO 1999)

Hibernia Reef Hibernia Reef is located 124 km west of the OA, but within the EMBA. Towed video surveys indicate
it is characterised by deep lagoon and deep reef flat habitat, comprising high cover of hard (13%)
and soft corals and algae (38.5%) with some coral rubble present. Hibernia Reef covers an area of
approximately 11 km? (CSIRO 1999).

Fantome Shoal Fantome Shoal is located 7 km west of the OA, but within the EMBA.

Sahul Banks The Sahul Banks are located within the northeast portion of the OA.
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Banks/Shoals ‘ Location and Description

Margaret Harries
Banks

Margaret Harries Banks is located 130 km northeast of the OA, but within the EMBA. Towed video
surveys conducted in 2015 identified benthic habitat dominated by limestone and hard coral
outcrops, with some rubble present. Forms of low relief algae were also identified, comprising
varying densities of Halimeda (Woodside, 2021).

Gale Bank

Gale Bank is located in the southeast corner of the OA.

Van Cloon Shoal

Van Cloon Shoal is located 36 km east of the OA, but within the EMBA.

Flat Top Bank

Flat Top Bank is located 340 km east of the OA, partially within the EMBA.

Penguin Shoal

Penguin Shoal is located 52 km south of the OA, but within the EMBA.

Basset-Smith
Shoal

Basset-Smith Should is located 73 km south of the OA, but within the EMBA.

Holothuria Banks

Holothuria Banks are located 57 km south of the OA, but within the EMBA.

Long Reef

Long Reef is located 123 km south of the OA, but within the EMBA.

Johnson Bank

Johnson Bank is located 121 west of the OA, but within the EMBA. Video surveys conducted in 2015
reported It is characterised by Halimeda sand with areas of reef habitat, namely along the southern
shoal margins, and covers an area of approximately 138 km? (Skewes, 1999b).
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4.3.7 Sedimentology

The sedimentology of the wider NWMR and relevant sections of the NMR is varied, owing to the diversity of
geological and topographical features which it comprises. Regional sedimentology is broadly characterized by
calcareous sediment consisting of varying proportions of gravel, sand and silt. Sediments show a broad zoning
and fining with water depth, grading from sand and gravel dominant on the shelf to muds on the slope and
abyssal plain/deep ocean floor (CSIRO, 2015; Baker et al., 2008).

Sediments of the middle shelf region, which underly the OA, are predominantly influenced by tidal processes.
Sediment transport is driven by a combination of processes from the inner and outer shelf including winds, tides
and waves and coastal turbidity.

Limited sampling data interpolated by Baker et al., (2008) suggest surficial sediments of the OA comprise broadly
similar proportions of carbonaceous sand and mud, characterized as muddy sand. This is broadly consistent
with measurements reported through the Australian Government’s Marine Sediments (MARS) database (Heap,
2009), which indicate silty sand is present throughout the OA. Sediment composition is expected to be largely
homogenous, with changes in the proportion of mud, sand and bulk carbonate content to occur in accordance
with changes in the spatial extent of prevailing geomorphology (i.e. in broad accordance with the boundaries of
banks/shoals, terraces and shelf environments).

4.3.8 Sediment Quality

Sediment quality was undertaken during multiple surveys to characterise the marine sediments within the
Montara and Ichthys Fields located immediately beyond and surrounding the OA, respectively. The reported
concentrations of metals, metalloids, hydrocarbons and phenolic compounds in sediment samples were either
below the laboratory limit of reporting and/or the ANZG Sediment Quality Guidelines detailed in Simpson et al.,
2013 or attributed to biogenic sources (Ross et al., 2017; Jacobs, 2017).

No sediment quality data collected within the OA was available for review at the time of reporting.
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4.3.9 Ambient Noise

Ambient noise refers to all-encompassing sound at a given place and usually comprises a composite of sound
from many sources originating from the immediate surrounds and vast distances (McPherson et al., 2019).
Within the marine environment, ambient noise is characterised by a mix of anthropogenic and natural sounds,
with the latter broken down into physical sources such as wave activity, rain, tidal turbulence, movement of
sediments on the seabed and earthquakes, and biological sources such as fauna that produce sound. Animals
such as invertebrates, fish and marine mammals produce sound through various modes of action such as
physical movement, choruses, and vocalisations, respectively (Kent et al., 2016). Consequently, ambient noise
levels will vary spatially and temporally based on their prevailing environmental characteristics including
between deep waters versus coastal waters and across different diel cycles (Cato and McCauley, 2002; Harland
et al., 2005).

Underwater noise monitoring conducted within the Timor Sea, approximately 300 km north of Darwin
(McPherson et al., 2019), recorded ambient noise levels varying between 80 and 115 dB re 1 pPa (96 dB re 1
MPa average). Variations in ambient sound were primarily affected by weather events, with notable
contributions from fish, whales and occasional anthropogenic noise sources.

Ambient noise monitoring was conducted at other offshore locations in the region, including within the Browse
Basin approximately 250 km from the OA. Monitoring data was collected by the Centre for Marine Science and
Technology at Curtin University on behalf of INPEX Ltd, between September 2006 and September 2008. The
monitoring revealed the average ambient noise level of 90 dB re 1 pPa under low sea states, although the level
was greater than 100 dB re 1 pPa for 70% of the time as a result of the anthropogenic contributions (McCauley,
2009). Biological noise sources recorded within the surveyed area included regular fish choruses and several
calls from humpback whales, blue whales, minke whales and other unidentified species (McCauley, 2009).

Results from the various surveys in the region are indicative of typical ambient noise levels within the OA and
surrounding offshore waters which comprise the EMBA. Therefore, ambient noise levels in offshore, open water
locations are expected to be between 90 and 100 dB re 1 pPa in low wind conditions. These levels may increase
significantly during weather events, fish and whale vocalisations and as a result of vessel presence.
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4.4 Marine Protected Areas and Sensitive Areas

4.4.1 Australian Marine Parks

The Australian Marine Park (AMP) Network has been established around Australia as part of the National
Representative System of Marine Protected Areas which has the primary goal of establishing and effectively
managing a comprehensive, adequate, and representative system of marine parks to contribute to the long-
term conservation of marine ecosystems and protect marine biodiversity.

In accordance with the EPBC Act, the AMP Network, and any zones within it, must be assigned to an International
Union for Conservation of Nature (IUCN) Category consistent with the management intent and objectives for
that site. IUCN categories include the following:

e |la—Strict Nature Reserve, no resource extraction;
e |b- Wilderness Area, First Nations traditional harvesting and collection for scientific research allowed;
e |I- National Park, First Nations traditional harvesting and collection for scientific research allowed;

e Il = Natural Monument or Feature, First Nations traditional harvesting and collection for scientific
research allowed;

e |V —Habitat/species Management Area, sustainable resource extraction allowed;
e V- Protected Landscape or Seascape, sustainable resource extraction allowed;

e VI-Protected Areas with Sustainable Use of Natural Resources, sustainable resource extraction allowed;
and

e Y- Assigned, pending further information.

The OA does not overlap with any AMP boundaries (Figure 14); however, the EMBA overlaps with seven AMPs.
A summary of the relevant AMP and IUCN Category are presented in Table 11, and are discussed in further
details within the following sections.

Table 11 AMP of Relevance to the OA

Oceanic Shoals Marine Park Multiple Use Zone (IUCN VI) 1.5 km
Special Use Zone (Trawl) (IUCN VI) 142 km
Ashmore Reef Marine Park Sanctuary Zone (IUCN la) 140 km
Recreational Use Zone (ICUN II) 167 km
Cartier Island Marine Park Sanctuary Zone (IUCN la) 100 km
Kimberley Marine Park Multiple Use Zone (IUCN VI) 69 km
National Park Zone (IUCN IV) 290 km
Habitat Protection Zone (IUCN IV) 324 km
Joseph Bonaparte Gulf Marine Park Special Use Zone (IUCN VI) 335 km
Multiple Use Zone (IUCN VI) 290 km
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The Kimberley, Cartier Island and Ashmore Reef Marine Parks are formally managed under the guidance of the
NWMR management framework, whilst the Oceanic Shoals and Joseph Bonaparte Gulf Marine Parks are formally
managed under the NMR management framework.

A summary of the environmental, social and cultural values identified for each AMP are described below, in
accordance with the North-west Marine Parks Network Management Plan (Director of National Parks, 2018a)
and North Marine Parks Network Management Plan (Director of National Parks, 2018b)
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Figure 14 Marine Parks of Relevance to the Seismic Survey
4.4.1.1 Oceanic Shoals

The Oceanic Shoals Marine Park is located within the Timor Sea, extending southwest from its eastern-most
point north of the Tiwi Islands and concluding offshore of the Bonaparte Archipelago. It extends to the limit of
Australia’s EEZ. Immediately beyond the northern boundary of the park, is the maritime boundary with Timor-
Leste.

The Oceanic Shoals Marine Park covers 71,743 km?, with water depth ranging from 15 to 500 m. The Oceanic
Shoals Marine Park comprises National Park, Habitat Protection, Multiple Use and Special Purpose (Trawl) zones
IUCN categories; however, zones which overlap or are immediately adjacent to the EMBA comprise Multiple
Use (IUCN IV) and Special Use (Trawl) (IUCN VI) only.
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The Oceanic Shoals Marine Park is significant because it contains habitats, species and ecological communities
associated with the Northwest Shelf Transition. It contains four KEFs, including the Carbonate Bank and Terrace
Systems of the Sahul Shelf which overlap the OA (see Section 4.4.3). This area is characterised by terraces,
banks, channels and valleys which support a diverse range of sponges, soft coral, polychaetes, ascidians, turtles,
snakes and sharks.

The Oceanic Shoals Marine Park supports a range of species, including species listed as threatened, migratory,
marine or cetacean under the EPBC Act. Biologically Important Areas (BIAs) within the Oceanic Shoals Marine
Park include foraging and internesting habitat for various marine turtles (see Section 4.5.5).

Sea country within the marine park is valued for indigenous cultural identity, health and wellbeing. Social and
economic values include commercial fishing and mining (Director of National Parks, 2018).

4.4.1.2 Ashmore Reef Marine Park

The Ashmore Reef Marine Park is situated within Australia’s External Territory of Ashmore and Cartier Islands,
between Australia and Indonesia, approximately 630 km north of Broome and 110 km south of the Indonesian
Island of Roti.

The Ashmore Reef Marine Park covers an area of 583 km? and water depths from less than 15 m to 500m, and
contains three emergent, vegetated sand cays: West, Middle and East Islands. The Ashmore and adjacent Cartier
Island are located within an area subject to a Memorandum of Understanding (MoU) between Indonesian and
Australia, known as the MoU Box (shown in Figure 29).

The Ashmore Reef Marine Park is considered a unique biodiversity hotspot with high natural value. The Ashmore
Reef Marine Park is an area of enhanced biological productivity, supporting a range of pelagic and benthic
marine species and an important biological steppingstone facilitating the transport of biological material to the
reef systems along the WA Coast via the south-flowing Leeuwin Current which originates in the region. It
comprises two KEFs (see Figure 15 and Table 12), including:

e The Ashmore Reef and Cartier Island and surrounding Commonwealth waters; and

e The Continental Slope Demersal Fish Communities.
The reef ecosystems comprising the Ashmore Reef Marine Park support the highest number of coral species of
any reef of the WA coast. Likewise, the Ashmore Reef Marine Park supports a range of species listed as
threatened, migratory, marine or cetacean under the EPBC Act including marine turtles, dugongs, blue whales

and sea snakes. Of note, is that the Ashmore Reef Marine Park supports breeding, foraging and resting habitat
for a range of seabirds and migratory shorebirds.

Multiple BIAs overlap the Marine Park and are further described in Section 4.4.4.

Sea country within the marine park is valued for Indigenous cultural identity, health and wellbeing. The Marine
Park also contains Indonesian artefacts and grave sites and Ashmore lagoon is still access as a rest or staging
area for traditional Indonesian fishers travelling to and from fishing grounds within the MoU box.

The Marine Park supports tourism, recreation, and scientific research activities.
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4.4.1.3 Cartier Island Marine Park

The Cartier Island Marine Park is located approximately 45 km southeast of Ashmore Reef Marine Park, and
610 km north of Broome, WA. The Marine Park covers an area of 172 km? and water depths from less than 15 m
to 500 m. Cartier Island is managed under the same regulatory framework as Ashmore Island, is situated within
the MoU area and is assigned an IUCN Sanctuary Zone. It is located 108 km west from the OA.

Overall, the key ecological features and natural values of Cartier Island Marine Park are broadly comparable to
those cited for Ashmore Reef Marine Park, above. Notably distinctions include differences in the BIAs which
overlap Cartier Island, including breeding and foraging habitat for seabirds, internesting, nesting and foraging
habitat for marine turtles and foraging habitat for whale shakes. Additionally, the marine park is important for
a range of other species and internationally significant for its abundance and diversity of sea snakes, some of
which are listed species under the EPBC Act. In contrast, sea snake populations at Ashmore Reef have been in
steep decline since 1998.

Sea country within the marine park is valued for Indigenous cultural identity, health and wellbeing. In contrast,
no known Indonesian Indigenous artefacts exist at the site.

From a social and economic perspective, scientific research is an important activity in the Marine Park.
4.4.1.4 Kimberley Marine Park

The Kimberley Marine Park is approximately 100 km north of Broome, WA and the central part of the Kimberley
Marine Park is adjacent to the Western Australia Camden Sound State Marine Park. It covers 74,469 km?, with
depths from less than 15 m to 800 m. The northernmost extent of the Kimberley Marine Park is located 70 km
south of the OA. Whilst the Marine Park comprises National Park, Habitat Protection and Multiple Use Zones,
the portion considered within the vicinity of the OA constitutes a Multiple Use Zone (IUCN V) only.

The marine park provides connectivity between deeper offshore waters and the inshore waters of the comprises
two key ecological features:

e The Ancient Coastline at 125 m depth contour, as described in Section 4.4.3; and

e The Continental Slop Demersal Fish Communities.

The Kimberley Marine Park is characterised by high numbers of marine mammals such as dolphins, whales and
dugong. The humpback whale breeds and calves in the Kimberley Marine Park annually after undertaking an
extensive migration from Antarctica whilst the pygmy blue whale migrate through the park on their annual
migration between key breeding and foraging grounds. Three dolphin species (Australian snubfin dolphin, Info-
Pacific humpback dolphin and spotted bottlenose dolphin) use the Kimberley Marine Park to forage within and
travel to coastal waters to calve and raise their young in inshore, protected waters. BIAs within the Marine Park
also include breeding and foraging habitat for seabirds, internesting and nesting habitat for marine turtles and
foraging habitat for whale sharks.

Sea country within the marine park is valued for Indigenous cultural identity, health and wellbeing. The national
heritage listing for the West Kimberley recognises the following key cultural heritage values:

e Wanjina Wunggurr Cultural Tradition which incorporates many sea country cultural sites;

e Log-raft maritime tradition, which involved using tides and currents to access warrurru (reefs) far
offshore to fish;

e Interactions with Makassan trades around sea foods; and
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e Important pearl resources that were used in traditional trade.
The park supports tourism, commercial fishing, mining, recreation, including fishing and traditional use.

4.4.2 State Marine Parks, Marine National Parks, Marine Sanctuaries, Marine Reserves and
Fisheries Research Areas

Based on a review of the available State Government resources'? relating to Marine Parks and Reserves, only
one State Marine Park is located within the vicinity of the OA and overlaps the EMBA: the North Kimberley
Marine Park.

The North Kimberley Marine Park is located in the Indian Ocean and the Timor Sea, in the waters of the
Kimberley region in WA. The park extends northeast from York Sound, following the coastline, to the WA — NT
border. The North Kimberley Marine Park covers approximately 18,450 km?, extending from the mainland high
water mark to the limit of State coastal waters.

The North Kimberley Marine Park comprises a complex array of coastal and marine habitats, connected through
a variety of ecological processes. Rivers and estuaries are important features, influencing much of the coastline.
Beyond this are thousands of islands with diverse and rich habitats, including many which support marine turtle
nesting sites and breeding sites for seabirds and shorebirds. The productive deep waters that surround the
islands and open sea reefs provide foraging habitat for marine mammals and pelagic finfish, such as mackerel
(DPAW, 2016a). Complex coastal features such as intertidal reefs also are known to be important for dugongs,
Australian snubfin dolphins and Australian humpback dolphins.

The North Kimberley Marine Park contains many places of cultural and spiritual importance to Traditional
Owners, including those with artefacts, ceremonial and mythological paintings, fish traps, burial grounds,
quarrying, man-made structures and middens. These values are further described in the North Kimberley
Marine Park Management Plan (DPAW, 2016a) and herein, in Section 4.6.1.

The North Kimberley Marine Park supports a significant tourism industry, commercial fishing and recreational
use.

At the time of this report, no Fisheries Research Areas were identified within the OA or EMBA.

thttps://www.dpaw.wa.gov.au/management/marine/marine-parks-and-reserves
Zhttps://www.fish.wa.gov.au/Sustainability-and-Environment/Aquatic-Biodiversity/Marine-Protected-Areas/Pages/default.aspx
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4.4.3 Key Ecological Features

KEFs are the parts of the marine ecosystem that are considered to be of importance for a marine region’s
biodiversity or ecosystem function and integrity (DoEE, n.d.c). KEFs have been identified by the Australian
Government on the basis of advice from technical experts regarding the ecological processes and characteristics
of the area.

The OA overlaps with one KEF, the Carbonate Bank and Terrace System of the Sahul Shelf. There are five KEFs
within the EMBA. A summary of the relevant KEFs within the OA and EMBA and area of overlap is described in
Table 12 and reflected in Figure 15.
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Figure 15 KEFs identified within the OA, EMBA and surrounding waters
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Table 12 KEFs within the OA, EMBA and surrounding waters

Description

Values and/or Sensitivities

Carbonate bank and terrace
system of the Sahul Shelf

The carbonate banks and terraces
comprising the KEF are part of a larger
complex that occurs on the Van
Diemens Rise, to the northeast.

The KEF covers an area of approximately
41,160 km?2,

The OA overlaps with approximately
9,900 km? (24%) of the KEF.

Recognised for its role in enhancing biodiversity and local productivity
relative toits surrounds, the KEF is a unique seafloor feature with ecological
properties of regional significance. Biodiversity values apply to both benthic
and pelagic habitats.

Rising steeply from depths of approximately 80 m, some banks emerge to
within 30 m of the water’s surface, the carbonate banks provide areas of
shallow, hard substrate to which organisms can adhere allowing light
dependant species to thrive (Brewer et al., 2007).

Prevailing geomorphologic and oceanographic conditions are thought to
drive high nutrient conditions in the KEF.

Banks that rise to at least 45 m water depth support more biodiversity, such
as communities of sessile benthic invertebrates including hard and soft
corals, sponges, whips, fans and bryozoans (Brewer et al., 2007).

The banks are recognised as a biodiversity hotspot for sponges, comprising
greater species diversity and contrasting communities than the surrounding
seafloor.

The KEF is a known foraging area for flatback, olive ridley and loggerhead
turtles (Donovan et al., 2008).

Humpback whales and green and freshwater sawfish are likely to occur in
the area (Donovan et al., 2008).

Ancient Coastline at 125m
Depth Contour

The KEF consists of steps and terraces
forming an escarpment along the NWS
and Sahul Shelf at a water depth of 125
m.

The nearest part of the KEF is located
approximately 73 km south of the OA.

The KEF is a unique seafloor feature with ecological properties of regional
significance.
Where the ancient, submerged coastline provides areas of hard substrate,

it may contribute to high diversity and enhanced species richness relative
to soft sediment habitat (DSEWPC, 2012a).
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Description Values and/or Sensitivities

e  Parts of the ancient coastline, comprising rocky escarpment, are considered
to provide biological important habitat in an area otherwise made up of soft
sediment.

e  Migratory pelagic species (e.g., humpback whales, blue whales and whale
sharks) may use the KEF as a guide.

Pinnacles of the Bonaparte e Limestone pinnacles are located in the e The KEF is a unique seafloor feature with ecological properties of regional
Basins western JBG. significance to both the benthic and pelagic habitats (DSEWPC, 2012a).

® The nearest part of the KEF is located e Pinnacles typically rise steeply form depths of about 80 m and emerge to

approximately 78 km east of the OA. within 30 m of the water surface, allowing light dependent organisms to

thrive (Brewer et al., 2007).

e The pinnacles provide areas of hard substrate in an otherwise soft sediment
environment and are, therefore, important for sessile species.

e  Pinnacles that rise to at least 45 m water depth support more biodiversity,
such as communities of sessile benthic invertebrates including hard and soft
corals, sponges, whips, fans and bryozoans (Brewer et al., 2007, Nichol et
al., 2013).

e The banks are recognised as a biodiversity hotspot for sponges, comprising
greater species diversity and contrasting communities than the surrounding
seafloor.

e Demersal fish communities occur in larger and more diverse populations on
shallower, less turbid pinnacles (Nichol et al., 2013, NERP MBH, 2014).

e The pinnacles are thought to be a feeding area for flatback, loggerhead and
olive ridley turtles, while green turtles may traverse the area. Freshwater
and green sawfish as well as humpback whales may also occur in the area
(Donovan et al., 2008).

Continental Slope Demersal e This KEF is located along the Australian e The continental slope demersal fish communities KEF provides important
Fish Communities continental slope, between the North- habitat for demersal fish communities and is characterised by high
west Cape and the Montebello Trough. endemism and species diversity (DEWHA, 2008b).
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Description Values and/or Sensitivities
e The nearest part of the KEF is located e The KEF supports two distinct demersal community types (biomes)
approximately 93 km west of the OA. associated with the upper slope (water depth of 225 — 500 m) and the mid-

slope (750 — 1,000 m) (DoCCEEW, 2021).

e Demersal slope communities are thought to rely on bacteria and detritus-
based systems comprised of infauna and epifauna, which in turn become
prey for a range of teleost fish, molluscs and crustaceans. (Brewer et al.,
2007). Higher-order consumers may include carnivorous fish, deep-water
sharks, large squid and toothed whales (Brewer et al., 2007).

Ashmore Reef and Cartier e Ashmore Reef and Cartier Island are e The combined area constitutes a KEF owing to its ecological function,
Island and  surrounding situated on the shallow upper slope of integrity and biodiversity values which apply to both benthic and pelagic
Commonwealth Waters the Sahul Shelf. They form part of a habitats.

series of submerged reef platforms e TheKEF is recognised as a regionally important site for feeding and breeding

along the outer edge of the continental aggregations of birds and other marine life, including a high diversity of sea
slope of the NWMR. snakes, genetically distinct breeding population of green turtles and

e The nearest part of the KEF is located foraging grounds for green, loggerhead and hawksbill turtles (Limpus,
approximately 100 km west of the OA. 2008).

e The emergent reefs are areas of enhance primary productivity in an
otherwise low-nutrient environment. Localised upwelling and turbulent
mixing in the surrounding Commonwealth waters provide nutrients to
support the reef structure and ecology (DEWHA, 2008b).

e Ashmore Reef is the largest of only three emergent oceanic reefs present in
the northeastern Indian Ocean and is the only oceanic reef in the region
with vegetated island.

e Ashmore Reef supports the highest number of coral species of any reef off
the west Australian coast.

e The reef system is an important staging post for seabirds and migratory
shorebirds. Assuch, it has been designated as a Ramsar site of international
importance.
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Description

Values and/or Sensitivities

Carbonate bank and terrace
system of the Van Diemen
Rise

The carbonate banks and terrace system
of the Van Diemen Rise comprise part of
a larger system associated with the
Sahul Banks to the north and
Londonderry Rise to the east.

The nearest part of the KEF is located
approximately 198 km east of the OA
and outside of the EMBA.

This key ecological feature is recognised for its ecological role in enhancing
biodiversity and local productivity, relative to its’ surrounds.

The Van Diemen Rise system is characterised by terrace, banks, channels
and valleys. Channel systems range from approximately 60 -15 m to
between 10 — 40 m in depth (Anderson et al., 2011) and supports sponge
and octocoral gardens by providing epifauna habitat in an otherwise flat
environment (Przeslawski et al., 2011).

The KEF is recognised as a sponge biodiversity hotspot (Przeslawski et al.,
2014), with sponge diversity generally highest further offshore and on
raised geomorphic features, particularly banks.

Localised areas of dense hard corals were found on the banks of the Van
Diemen Rise and are considered to occur rarely throughout the broader
JBG.

Pelagic fish such as mackerel, red snapper and a distinct gene pool of
goldband snapper are found in the Van Diemen Rise (Blaber et al., 2005;
Salini et al., 2006).

Olive ridley turtles, sea snakes and sharks are reported to occur in the area
(DoCCEEW, 2022b).

Shelf break and slope of the
Arafura Shelf

The shelf break and slope of the Arafura
Shelf is characterised by continental
slope and the presence of patch reefs
and hard substrate pinnacles (Harris et
al.; 2005). Seaward of the Van Diemen
Rise, the shelf edge occurs at water
depths of 12--180 m. On the outer shelf
and upper shelf slope, carbonate
sediments are mixed with terrigenous
clays from Indonesian rivers.

This key ecological feature is recognised for its ecological functioning and
productivity. It also forms part of a unique biogeographic province with
regard to biodiversity (DSEWPC, 2012a).

Prevailing oceanographic processes, including the ITF and surface wind-
driven circulation, are thought to strongly influence ecological processes.
The transport of warm water associated with the ITF is likely to influence
pelagic dispersal of nutrients, species and biological productivity. Pelagic
dispersal in turn drives long-term patterns of transport and dispersal of
larvae, juvenile and migrating adult organisms within the area.
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Description Values and/or Sensitivities
e The nearest part of the KEF is located e The shelf break and slope are situated in a major biogeographic crossroad
approximately 347 km northeast of the where biota is largely affiliated with the Timor-Indonesian-Malay region
OA and outside of the EMBA. (Hooper and Ekins 2005). Primary production of phytoplankton is likely to

form the basis of offshore food webs (DEWHA ,2007).
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4.4.4 Biologically Important Areas

BIAs are regions where a particular species is known or likely to display important behaviours such as breeding,
foraging, nesting or migration (DoEE, n.d.c). Whilst BIAs are not matters of national environmental significance
and have no legal status, they provide useful biological information intended to help inform regulatory and
management decisions under the EPBC Act.

Based on the BIA maps and descriptions reported via the Australian Government Conservation Values Atlas?,
BIAs associated with 21 different threatened or migratory species were identified as potentially occurring within
the OA and EMBA. The species with BIAs that overlap the OA include the Pygmy Blue whale, Whale shark and
Flatback Turtle.

A brief summary of the relevant BIA and locational information is provided in Table 13. Further information on

these BIAs is provided in the individual species descriptions in Section 4.5.3 to Section 4.5.7, where relevant.

Table 13 Marine Threatened and Migratory Species BlAs within the OA and EMBA

localised areas within WA
waters

Species BIA activity Distribution of BIAs Distance of closest
BIA from OA (km)
Sharks and Rays Whale Shark Foraging NWS 200 m isobath Overlaps OA
Mammals Pygmy Blue Whale Distribution South and West Australian | Overlaps OA
Waters
Migration WA waters Overlaps OA
Foraging South Australian Waters, 294 km southwest of

OA

Humpback Whale

Calving, resting

Northwest WA and
Queensland waters

210 km south of OA

Migration Western and Eastern 210 km south of OA
Australian Waters
Australian Snubfin Breeding Northern Australian 129 km south of OA

Dolphin

Waters

Foraging (various)

Northern Australian
Waters

129 km south of OA

Indo-Pacific
Humpback Dolphin

Calving

Northern Australian
Waters

193 km south of OA

Foraging (various)

Northern Australian
Waters

129 km south of OA

Indo-Pacific/Spotted
Bottlenose Dolphin

Calving

Northern and Eastern
Australian Waters

285 km south of OA

Foraging (various)

Northern and Eastern
Australian Waters

285 km south of OA

Dugong

Breeding, Calving,
Nursing

Western Australian Waters

155 km west of OA

3 https://www.awe.gov.au/environment/marine/marine-species/bias, accessed 15 February 2022
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Species

BIA activity

Distribution of BIAs

Distance of closest

BIA from OA (km)

Foraging (various)

Northern and Western
Australian Waters

155 km west of OA

Reptiles Flatback Turtle Breeding (various) Northern Australia 240 km southeast of
OA
Foraging (2 BIAs) Northern Australian Overlaps OA
Waters 9 km east of OA
Green Turtle Breeding (various) Northern Australia 87 km west of OA
Foraging Northern Australian 153 km west of OA
Waters
Hawksbill Turtle Breeding (various) Northern Australia 139 km west of OA
Foraging Northern Australian 107 km west of OA
Waters
Loggerhead Turtle Foraging Northern Australian 9 km east of OA
Waters
Olive Ridley Turtle Foraging Northern Australian 9 km east of OA
Waters
Breeding (various) Northern Australia 414 km east of OA
Marine Birds Brown Booby Breeding, Foraging | Northern Australia 114 km west of OA

Greater Frigatebird

Breeding, Foraging

Northern Australia

50 km west of OA

Lesser Crested Tern

Breeding

Northern and Western
Australia

87 km southwest of
OA

Lesser Frigatebird

Breeding, Foraging

Northern Australia

17 km south of OA

Little Tern

Resting

Northwest Australia

146 km west of OA

Breeding

Northwest Australia

156 km south of OA

Red-footed Booby

Breeding, Foraging

Northern Australia

50 km west of OA

Roseate Tern

Resting Northern and Western 148 km south and
Australia west of OA
Breeding Northern and Western 125 km southwest of

Australia

OA

Wedge-tailed Breeding, Foraging | Northern, Western and 56 km west of OA
Shearwater Eastern Australia

White-tailed Breeding Northwest Australia 60 km west of OA
Tropicbird
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4.4.5 The Australian Whale Sanctuary

The Australian Whale Sanctuary has been established to protect all whales and dolphins found in Australian
waters, which are protected under the EPBC Act 1999. The Sanctuary includes all Commonwealth waters from
the three nautical mile State Waters limit out to the boundary of the Exclusive Economic Zone. All States and
Territories provide similar protection for cetaceans within Coastal Waters (up to 3NM), and it is the responsibility
of the state and territory governments to protect whales and dolphins. The OA and EMBA, therefore, overlap
the Australian Whale Sanctuary.

Within the Sanctuary it is an offence to kill, injure or interfere with a cetacean and severe penalties apply to
anyone convicted of such offences. In all Australian waters, activities with the potential to significant impact on
listed or migratory species, such as cetaceans, are regulated under the EPBC Act 1999 (see Section 2.1.2).
Migratory species within the EPBC Act are those that are listed under international agreements as species whose
protection requires or would significantly benefit from international cooperation. Any such proposed activity
should therefore be referred to the Minister for the Environment and Heritage for assessment.

Australia is a signatory to the International Convention for the Regulation of Whaling. Obligations under this
Convention include provision for the conservation of whales through the complete protection of select species,
and the designation of whale sanctuaries (Director of National Parks, 2013).
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4.4.6 Ramsar Wetlands of International Importance

The Ramsar Convention on Wetlands is an intergovernmental treaty that aims to conserve wetlands of
international importance. Ramsar wetlands are recognised as a matter of national environmental significance
under the EPBC Act (DoEE, n.d.).

No Ramsar wetlands occur within the OA; however, the Ashmore Reef National Nature Reserve Ramsar site is
located within the EMBA, approximately 140 km west of the OA (Figure 16).
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Figure 16 Ramsar and Nationally Important Wetlands of relevance to the OA and EMBA

Following the designation of the Ashmore Reef Marine Park as a Ramsar site in 2002, a final Ecological Character
Description of the site was published in 2013. A summary of the components and process identified therein as
important to the ecological character of the Ashmore Reef Ramsar Site and, in the case of Critical components,
for which Limits of Acceptable Change (LAC) have been derived (see Table 14). Critical and Supporting
components and processes were selected on the basis of their role in maintaining the ecological character of
the site, the ecosystem services they support and the Ramsar criteria for which the site is listed (Hale and
Butcher, 2013).
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Table 14 Components and Processes Important for Maintaining the Ecological Character of the Ashmore
Reef Ramsar Site

Component/Process Description

Supporting
Climate e Arid tropical monsoonal climate;

e Located outside of the main belt of tropical cyclones in the Timor Sea.

Geomorphic Setting e Located in an area of high oil and gas reserves, with active hydrocarbon seeps
(O’Brien et al., 2002);

e Geomorphic groups within the site include reef slope, reef crest, reef flat, back
reef sands, lagoons and islands (Glenn and Collins, 2005).

Tides and currents e Strong seasonal influences of the ITF and Holloway currents (DEWHA, 2008b);

e Internal waves area f feature of the region and Ashmore Reef Ramsar site may
act to break these resulting in increased nutrients from bottom waters.

Water Quality e Seasonal variations in temperature and salinity in ocean and lagoon water
(Weinberg et al., 2009);

e Water clarity, turbidity and other water quality parameters remain a
knowledge gap.

Vegetation e Give species of seagrass recorded with Thalassia hemprichii dominant,
comprising over 85% of total cover;

e Total cover of 470 ha, but much of this is sparse and there is only 200 ha with
a mean cover of greater than 10%;
e Over 3,000 ha of macroalgae, mostly on the reef slope and crest areas;

e Algae are dominated by turf and coralline algae with fleshy macroalgae
comprising typically <10% of the total algal cover (Skewes et al., 1999b).

Marine invertebrates e 275 species of hard coral, covering an area of around 700 ha (Vernon, 1993;
Griffith, 1997; Skewes et al., 1999a);

e 39 taxa of soft coral, covering an area of around 300 ha (Marsh, 1993; Skewes
et al., 1999b);

e Total coral cover was low around the time of listing following the 1998
bleaching event but recovered in recent years to baseline levels (Ceccarelli et
al., 2011);

e Over 600 species of mollusc, including two endemic species (Wells, 1993;
Willan, 2005);

e Over 180 species of echinoderm, including 18 species of sea cucumber (Marsh
et al., 1993; Skewes et al., 1999a);

e Sea cucumber density is highly variable, but on average exceeds 30 per ha
(Skewes et al., 1999a);

e 99 species of decapod crustacean (Morgan and Berry, 1993).
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Component/Process ‘ Description

Fish e Over 750 species of fish, including five species of fish and three species of shark
listed as threatened (Allen, 1993; Russel et al., 2005);

e Predominantly shallow water, benthic taxa that are common throughout the
Indo-Pacific;

e Density of small reef fishes is around 20,000 to 40,000 per ha (Kospartov et al.,
2006; Heyward et al., 2012);

e Low density of sharks (less than one per ha) (Skewes et al., 1999a; Richards et
al., 2009; Heyward et al., 2012).

Seasnakes e  Prior to listing there was a high diversity and population, peaking in 1998 with
an estimate total population of 40,000 snakes in the site (Guinea and Whiting,
2005);

e However, by the time of the listing in 2002 the site was on a downward
trajectory with regard to diversity and abundance was low (Guinea, 2008).

Turtles e Three species of marine turtle: green (Chelonia mydas), hawksbill
(Eretmochelys imbricata) and loggerhead (Caretta caretta), all of which are
listed threatened species;

e Green turtles are the most abundant, with a total estimated population of
around 10,000 individuals;

e Nesting by two species: green turtles and hawksbill turtles (Whiting and
Guinea, 2005).

Seabirds and Shorebirds e 72 species of wetland dependant bird recorded within the Ramsar site;

e 47 species listed under international migratory agreements;

e Average of around 48,000 seabirds and shorebirds annually;

e Six species are regularly record in numbers great than 1% of the population;

e Nesting of 20 species, 14 of which regularly breed in the site (Milton, 2005;
Clarke, 2010).

Dugong e Small but significant population that may breed within the site (Whiting and
Guinea 2005);

e Data deficient.

4.4.7 Nationally Important Wetlands

There are no national important wetlands within the OA. One Nationally Important Wetland, the Moyle
Floodplain and Hyland Bay System, was identified along the southern boundary of the EMBA (see Figure 16).
However, as there is limited to no overlap between the two boundaries, this environmental value is not further
described.
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4.4.8 World, Commonwealth and National Heritage Places

World heritage sites are natural or man-made sites, areas, or structures recognised as being of outstanding
universal value by the United Nations Educational, Scientific and Cultural Organisation (UNESCO). No listed
World Heritage or National Heritage places were identified within the OA or the EMBA. However, the West
Kimberley National Heritage Place is located south of the OA, extending from Wyndham to Derby and including
inland, riverine, estuarine and coastal environments.

No Commonwealth Heritage listed places occur within the OA. The closest Commonwealth Heritage site is
Ashmore Reef National Nature Reserve, located 140 km west of the OA but within the wider socio-cultural
EMBA. It is managed under the Ashmore Reef National Nature Reserve and Cartier Island Marine Reserve
Management Plans (Commonwealth of Australia 2002)*. The Ashmore Reef Marine Park is designated as a
Commonwealth Heritage List site under Criterion A (Process), Criterion B (Rarity) and Criterion C (Research) for
several values, including:

e Faunal diversity, including species not previously, or only rarely, recorded in WA and potentially
endemic species;

e Staging point for migratory waders and high concentrations of breeding seabirds;

e Habitat for sea snakes, including one species endemic to the reef;

e Breeding and feeding habitat for green turtles and hawksbill turtles;

e Higher diversity of marine habitats compared with other Northwest Shelf reefs;

e Significant for its history of human occupation and use; archaeological significance; and

e Important scientific reference area.
No other Commonwealth Heritage listed places were identified within the EMBA.
4.4.9 Threatened Ecological Communities

There are no TECs within the OA or the EMBA.

4 The names of the Ashmore Reef National Nature Reserve and Cartier Island Marine Reserve have subsequently changed
to the Ashmore Marine Park and Cartier Island Marine Park, respectively, however the Management Plans use the former
names.
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4.5 Biological Environment

4.5.1 Plankton and Primary Producers

The term ‘plankton’ describes the drifting organisms that inhabit aquatic environments. Plankton travel with
the ocean currents and although some plankton can move vertically within the water column, their horizontal
distribution is primarily determined by the surrounding currents. This assessment considers two broad
functional planktonic groups:

e Phytoplankton —free-floating organisms ranging from 0.2 to 200 mm in size, capable of photosynthesis,
which includes diatoms and dinoflagellates. Phytoplankton fulfil the primary producer role in the ocean
and form the basis of the marine food web; and

e Zooplankton — free-floating animals which includes copepods, jellyfish and larval stages of larger
animals.

Oceanic productivity occurs when phytoplankton (or algae/seagrasses) photosynthesise and form the basis of
the marine food web. The amount of productivity results from many factors including currents, climate and
bathymetry. Nutrient rich waters and areas of upwelling enhance productivity and such conditions are ideal for
the growth of plankton and plankton-consuming animals. Areas of high productivity are associated with
aggregations of marine organisms (Hosack and Dambacher, 2012).

Within the NWMR, surface waters typically have low nutrient availability, owing to the dominance of the ITF
which transports warm oligotrophic, low-salinity water from the Pacific Ocean to the Indian Ocean. The
interplay betwe