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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 September 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 stakeholders 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.
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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 parameter 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 10.9
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.

Table 2 Titleholder Details

Environment Regulation Requirements

Description

Name Schlumberger Australia Pty Limited

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

Australian Company Number 002 459 225
Table 3  Liaison Person Details
‘ Environment Regulation Requirements ‘ Description

Name 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 106) 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.

SLR®
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1.6

SLB Environmental Policy

SLB has developed, publicly disseminated and implemented a QHSE Policy which demonstrates the organisations
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 Ina manner consistent with the principles of ESD (outlined further in Section 2.1.2);

e Inamannerin 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 6.6; and

e Inamannerin 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 6.7.

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 a framework 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:

o Referrals—if an MSS has, or is 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 pPa2s 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 uPa?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:

Page 34 SI_R(>f



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

e Marine Mammal Observer (MMO) — 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 8.3) a full
assessment of all of the State legislation has not been conducted; however, Section 10.9 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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Table 4

Summary of Key Commonwealth Legislation Relevant to the Seismic Survey

Legislation Applicability

Aboriginal and
Torres Strait
Islander Heritage
Protection Act 1984

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. An assessment 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

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)

(v) Biosecurity emergencies and human biosecurity emergencies;

Risks related to ballast water;

(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.

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 8.1).
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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:

® 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
8.3 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

® 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;

®  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.
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Legislation Applicability

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.

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

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. Australia implements 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: Marine pollution prevention — oil;

e Marine Order 93: Marine pollution prevention — noxious liquid substances;

e Marine Order 94: Marine pollution prevention — packaged harmful substances;
e  Marine Order 95: Marine pollution prevention — garbage;
e  Marine Order 96: Marine pollution prevention — sewage;

e  Marine Order 97: Marine pollution prevention — air pollution; and

e  Marine Order 98: Marine pollution prevention — anti-fouling systems.

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

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 2017

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 8.1).

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 stakeholders 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;

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.
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Convention on Oil Pollution Preparedness, Response and Cooperation 1990

Parties to the International Convention on Oil 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 Qil 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 8.3.

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).

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.
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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 8.1).

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:

e  Guidance Notes:
- Environment plan content requirements (N-04750-GN1344 A339814, September 2020);

- Responding to Public Comment on Environment Plans (N-04750-GN1847 A662607, September
2020);

- Petroleum Activities and Australian Marine Parks (N-04750-GN 1785 A620236, June 2020);
- Qil Pollution Risk Management (N-04750-GN1488 A382148, July 2021);
- Notification and Reporting of Environmental Incidents (N-03000-GN0926 A710941, June 2020);
e  Guidelines:
- Making Submissions to NOPSEMA (N-04000-GL0225, A15266, May 2020);
- Environment Plan Decision Making (N-04750-GL1721, A524696, June 2021);
e Policy:
- Environment Plan Assessment (N-04750-PL1347, A662608. May 2020);
- Financial Assurance for Petroleum Titles (N-04730-PL1780, May 2020)
e Forms:
- Environment Plan Summary Statement (N-04750-FM1848, A662605, September 2020);
- Titleholder Report on Public Comment (N-04750-FM1896, A662604, September 2020);
e Information Papers:

- Consultation Requirements under the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 (N-04750-IP1411, Revision No 2, December 2014);

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

- Requirements for Consultation and Public Comment on Petroleum Activities in Commonwealth
Waters (A626193, August 2018).
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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 a seismic 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 seismic 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

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

20-200 m

Timing

Q4 2022 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 seismic source will be activated is 40 m as outlined in Section 7.1.4 below.

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.

Table 6 Coordinates of the OA

Point Longitude Latitude
1 125°33'9.095” E 10° 48’ 48.203” S
2 126° 10’ 28.567" E 11° 6’ 43.891"” S
3 126° 14’ 5.936” E 11° 22’ 33.467” S
4 126°3"11.962” E 11°28'1.296” S
5 126° 2’ 23.558" E 12°35'32.124” S
6 124° 32’ 58.906" E 12°34’' 18.924” S
7 124° 34’ 9.162" E 11° 47’ 27.660” S

Note: Coordinates are in WGS84.

Schlumberger
Bonaparte MC3D MSS

Orientation of Survey Lines

O Bonaparte MC3D Proposed
Acquisition Area

O Bonaparte MC3D Proposed
Operational Area

— N-S Sail Lines

—— NW-SE Sail Lines

—— NE-SW Sail Lines

Coordinate System: GCS WGS 1984
Scale: 1:1,100,000 atAd4
Project Number: 675.30093

Date: 07-Jun-2022
Drawn by: sC

Figure 5 Location of the OA and Orientation of Survey Lines
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3.2.2 Acquisition Area

The Acquisition Area is 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, seismic source testing (e.g., bubble tests)
will also occur within the acquisition area.

During data acquisition, the Seismic Vessel traverses the Acquisition Area 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 seismic 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 seismic source will
be active represents only a portion of the total OA.

3.3 Timing and Duration

The Seismic Survey may commence as early as September 2022 and will be completed before 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 duration
is 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 take into account 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 Acquisition Area 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 September 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 in3
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

15-20 m Flat

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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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 remains in 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 in®. Thisis in 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 pPa 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 pPa @ 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 Modeland 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 8km long which allow for the time delay to adequately capture signals reflected from deep, target subsurface
lithologies.

Both the seismic 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. 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:

o Keeping the streamer straight;
e Keeping the rear of the streamer up/afloat;

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
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e Holding a flag, radar reflector and flashing light and an Automated lIdentification System (AIS)
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.
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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 seismic 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 Acquisition Area 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 seismic 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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It is anticipated that in most cases any infill lines required would be completed on a different day, with a 24-hr
delay or more, in an effort to avoid standby time that would be required 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 which
consists of gradually increasing the source’s power, starting with the lowest capacity acoustic source, over a
period of at least 20 minutes and no more than 40 minutes. The operational source capacity will not be
exceeded during the soft start period.

For the purpose of this assessment, a worst-case scenario is assessed whereby infill lines are completed as soon
as possible, in order to identify the increased zones of impact that would be realised under these conditions.

Sail lines, line turns and infill lines will all be constrained to the Acquisition Area, as shown in Figure 5. The
Acquisition Area 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 are provided in Table 8. These specifications are
considered broadly representative of the Seismic Vessel that will be contracted and used by SLB. Likewise, the
Support Vessel and Chase Vessel provider(s) have not been contracted and, therefore, the same information
limitations apply. The specifications of a typical Seismic Vessel, Support Vessel and Chase Vessel that is capable
of operating in the Bonaparte Basin is provided in Table 8 and discussed further in Section 3.4.4.2.

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 54m
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 m3 (95% full) 999 m?3
Largest fuel tank 257.4m3 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 engagement 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 other 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 in the blue whale migratory BIA and 17 km buffer, two Marine Mammal
Observers (MMOs) will be stationed on the Chase Vessel, which will travel 3 km 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 3 km 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. Additional control measures will be implemented when operating in
the blue whale migratory BIA and buffer zone, which are discussed further in Section 7.2.5.

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.

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 8.3.

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 8.3,
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 Agriculture, Water and the Environment (DAWE). 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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Figure 9 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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42.2.1

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.
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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
(°cc) (mm) (km/hr)
Kalumburu 300 + km SSE Wet 21.2-37.3 36.1-336.8 8.0-19.2
ID 001019 Dry 13.9-36.0 0.3-35.7 9.5-215
Truscott Airbase 200 + km SSE Wet 32.2-35.2 18.3-340.9 NA
ID 001020 Dry 30.4-33.5 03-67.6 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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4.3.2 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.

Page 62 SI_R(}‘I



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

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

Page 63 SI_RQ



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

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 internal 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.
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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 km2. 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?2 (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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Figure 13 Bathymetry in the OA
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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 a tidal process.
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 puPa (96 dB re 1
pUPa 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

44.1

Australian Marine Parks

Marine Protected Areas and Sensitive Areas

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 |a—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 |l — 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 1) 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 V) 290 km
Habitat Protection Zone (IUCN V) 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 interesting 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 28).

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, interesting, 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 IV) 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, interesting 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.

*https://www.dpaw.wa.gov.au/management/marine/marine-parks-and-reserves
2https://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 | ¢ The carbonate banks and terraces
system of the Sahul Shelf comprising the KEF are part of a larger
complex that occurs on the Van Diemens
Rise, to the northeast.

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

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

Recognised for its role in enhancing biodiversity and local productivity relative
to its 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

e The KEF consists of steps and terraces
Depth Contour

forming an escarpment along the NWS and
Sahul Shelf at a water depth of 125 m.

e 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).
e The nearest part of the KEF is located | e Pinnacles typically rise steeply form depths of about 80 m and emerge to within
approximately 78 km east of the OA. 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
Fish Communities

e The continental slope demersal fish communities KEF provides important
habitat for demersal fish communities and is characterised by high endemism
and species diversity (DEWHA, 2008b).

e This KEF is located along the Australian
continental slope, between the North-west
Cape and the Montebello Trough.

e The nearest part of the KEF is located
approximately 93 km west of the OA.
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Description Values and/or Sensitivities

e The KEF supports two distinct demersal community types (biomes) associated
with the upper slope (water depth of 225 — 500 m) and the mid-slope (750 —
1,000 m) (DAWE, 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
Island and  surrounding
Commonwealth Waters

e The combined area constitutes a KEF owing to its ecological function, integrity
and biodiversity values which apply to both benthic and pelagic habitats.

e Ashmore Reef and Cartier Island are situated
on the shallow upper slope of the Sahul
Shelf. They form part of a series of | ® The KEF is recognised as a regionally important site for feeding and breeding
submerged reef platforms along the outer aggregations of birds and other marine life, including a high diversity of sea
edge of the continental slope of the NWMR. snakes, genetically distinct breeding population of green turtles and foraging

grounds for green, loggerhead and hawksbill turtles (Limpus, 2008).
e The nearest part of the KEF is located

approximately 100 km west of the OA. 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).

o 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. As such, 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
(DAWE, 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.

The nearest part of the KEF is located
approximately 347 km northeast of the OA
and outside of the EMBA.

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.

The shelf break and slope are situated in a major biogeographic crossroad
where biota is largely affiliated with the Timor-Indonesian-Malay region
(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 BlAs 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 BlAs 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 BIAs within the OA and EMBA

Distance of closest

Class Species BIA activity Distribution of BIAs

BIA from OA (km)

localised areas within WA
waters

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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Distance of closest

Species BIA activity Distribution of BlAs

Foraging (various)

Northern and Western
Australian Waters

BIA from OA (km)

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 ®  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  Qver 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.
4.49 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
between environmental conditions such as bathymetry, prevailing oceanographic processes, seasonality and the
presence of complex geomorphic features drive localised increases in productivity. The weakening of the ITF
and Leeuwin Current in the dry season, along with seasonal reversal in wind and cyclones, results in seasonally
enhanced productivity through increased mixing with the underlying deep, cold, nutrient-rich waters.

Within the OA and EMBA, there are two notable features that promote enhanced primary productivity:
e Carbonate bank and terrace system of the Sahul Shelf; and

e Ashmore Reef and Cartier Island and surrounding Commonwealth waters, where localised upwelling
and turbulent mixing in the Commonwealth waters around the reef systems provide nutrients.

4.5.1.1 Phytoplankton

In general, higher phytoplankton concentrations (as indicated by surface chlorophyll concentrations) occur
during the winter months (June to August) and are lower in summer (December to February) (Brewer et al.,
2007).

Phytoplankton assemblages were surveyed by Environmental Resources Management (ERM) in 2021 and 2011
in the JBG, located east of the OA. These data were considered broadly representative of plankton assemblages
which may be expected to occur within the OA. Consistent with the limited survey data which has been collected
along the North-west Shelf, phytoplankton assemblages were dominated by cyanobacteria during the 2010 wet
season survey and diatoms (Bacillariophyceae) during the dry season, which comprised 99.7% of identified algal
cells. During the 2011 dry season survey, diatoms (Bacillariophyceae) dominated the phytoplankton
assemblage. Overall, phytoplankton densities were typical of offshore oceanic waters and indicative of a
classically oligotrophic (low nutrient) system, as is the case across offshore WA and the Timor Sea (ERM, 2011).
These findings were consistent with the limited survey data which has been collected along the Northwest Shelf
and within the OA (Eriksen et al., 2019; Conoco Phillips, 2018)
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4.5.1.2 Larval fish and zooplankton

The Kimberley has one of the least studied marine pelagic ecosystems off Australia and, in particular, the nature
and extent of zooplankton is poorly known. Limited sampling undertaken within the JBG (ERM, 2011) and the
Dampier Peninsular (Holliday et al., 2011) indicated that copepods represented the most dominant group within
the macro-zooplankton assemblage. Holliday et al. (2011) found that euphausiids were also ubiquitous,
however, higher concentrations were recorded for coastal waters, compared to shelf an oceanic waters.
Pseudeuphausia latifrons was the dominant krill species in shelf waters. Whereas the more speciose oceanic
assemblages were dominated by the species of the genus Stylocheiron.

ERM observed seasonal variation in the density of macro-zooplankton across the 2010 wet season and 2011 dry
season monitoring periods, with an overall greater density recorded during the 2010 wet season. The greater
density of macro-zooplankton may be indicative of higher primary productivity in the summer months fuelling
population increases of the zooplankton (secondary productivity) at this time. Zooplankton density varied at the
level of the assemblage with statistically distinct assemblages found within both the 2010 wet season and 2011
dry season (ERM, 2011).

Besides the common macro-zooplankton taxa such as copepods, euphasiids and chateognaths, the diversity of
zooplankton within the Kimberley is enhanced by the occurrence of pelagic larval stages of a number of benthic
invertebrates and fish (Eriksen et al., 2019, Holliday et al., 2011). Sampling undertaken by ERM (2011) indicated
that larval fishes in the JBG were found to be dominated by Serranidae (cods) and Lutjanidae (snappers), both
of which are commercially targeted species in the region. Similarly, Holliday et al., (2011) reported the
occurrence of Lutjanidae, Serranidae and Scombridae throughout the Kimberley shelf and offshore waters
during autumn.

Larval fish density varied seasonally with the 2011 dry season recording highest densities of larval fishes in the
zooplankton. This seasonal effect is consistent with the notion of an extended spawning season (and possibly
planktonic larval duration) of the species dominating the larval fish assemblage in the area (ERM, 2011).
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4.5.2 Benthic Habitats and Communities

The benthic ecosystem relates to the seafloor, its substrates and colonising biota (benthos). Benthos represents
a large component of marine biodiversity and ecosystem productivity. The composition and distribution of
benthic habitat and communities is influenced by many environmental factors, including substrate and sediment
characteristics, depth, water temperature, wave action, currents and food availability.

4.5.2.1 Banks, Shoals and Reef Communities

Due to the remoteness of the region, information on benthic habitats and communities within the bank and
terrace systems comprising the southeastern portion of the OA is limited. However, the extensive network of
limestone banks consisting of hard substrate are expected to support a diverse range of sessile benthos such as
hard and soft corals, gorgonians, encrusting sponges and macroalgae; and consequently, a more reef associated
fish and elasmobranch fauna (Brewer et al., 2007). See banks, shoals and reefs located within EMBA in
Section 4.3.6, Figure 12 and Table 10.

Studies conducted by AIMS between 2010 — 2016 indicate that shoals in the Timor Sea support diverse tropical
ecosystems analogous to that of coral reefs (AIMS, 2016). Shoals were characterised by high levels of biological
variation within and between shoals, even where physical constraints such as depth and seabed morphology
were broadly comparable between sites. Based on the findings of these studies, benthic primary producers such
as algae and reef building corals are the predominant community to depths of 50 — 60 m. At all of the shoals
studied, algae were the most abundant benthic community with respect to percentage cover, ranging from
38.8 % at Vulcan Shoal to 53.8% at Wave Governor Bank Shoal (located nearby Cartier Island), followed by hard
coral, which ranged from 6.1% at Barracouta West Shoal to 17.7% at Eugene McDermott Shoal. Hard coral
assemblages varied between shoals, but broadly grouped into shallower shoals consisting of Acropora (a diverse
number of branching and tabulate, fast-growing corals) and Portitidae, while deeper shoals were strongly
characterised by an abundance of mushroom coral species in the family Fungiidae. The benthic communities
observed are typical of shallow tropical reef systems studied elsewhere, with many coral and algal species shared
between the shoals and emergent coral reefs in the region.

4.5.2.2 Soft Sediment Habitat

Benthic habitat mapping and macrofauna sampling was undertaken by ERM in 2010 — 2011 and O2 Marine in
2017, within permit area AC/RL7 which overlaps a small portion of the OA at its northwestern apex (ERM 2012,
02 Marine 2018). Within the AC/RL7 permit area, surveyed benthic habitat comprised of white sandy substate
and shell grit. Sites were characterised by homogeneous, flat and featureless soft-sediment habitats. Epibenthic
macrofauna were sparse, with sea stars and small bony fish the only fauna recorded. The absence of hard
substrate is considered a limiting factor for recruitment of epibenthic organisms. In both surveys, Annelida
(polychaete bristleworms) and Malacostracea (crabs, shrimp) were recorded as the two most abundant taxa.
Also reported were sea squirts, ostracods, sea spiders, echinoderms, molluscs, bryozoa, round worms ribbon
worms, peanut worms, flatworms, sea anemones and sponges. These findings are considered to be broadly
representative of soft sediment habitats which may be expected to occur throughout the OA, given the similar
water depths and geomorphology.
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4.5.3 Fish, Sharks and Rays
4.5.3.1 Fish

Over 5,000 species of fish are currently known to occur in Australia’s marine environment, and these play
important ecological roles in coastal and offshore waters. Fish populations from the OA are represented by
demersal and pelagic species, with a number of larger migratory pelagic species visiting the area seasonally.

Coral reefs in the wider Indo-Pacific region support a high biomass of fish species, including coral trout,
emperors, snappers, as well as larger pelagic species such as trevally, dolphinfish, marlin and sailfish (DEWHA,
2008a). Demersal fish surveys undertaken in 2010-11 and 2017 within permit area AC/RL7 (overlaps the OA, in
comparable water depths and seabed habitats) indicate that low numbers of fish are present within the permit
area (ERM, 2012; 02 Marine, 2018). The number of fish in the OA is expected to be similar.

The OA overlaps with one KEF, the Carbonate bank and terrace system of the Sahul Shelf, which is recognised
for its role in enhancing biodiversity and local productivity in the area. The KEF is a unique seafloor feature with
ecological properties and biodiversity values apply to both benthic and pelagic habitats.

Shoals, banks and reefs within the wider EMBA (Section 4.3.6) are linked to high productivity and habitats that
is likely to provide spawning grounds for some species. Potential spawning grounds also exist in the EMBA for
commercially important species such as goldband snapper, and red emperor. The spatial occurrence of
spawning is variable and poorly understood. None of these species are listed as threatened; however, they are
commercially valuable.

An EPBC Act Protected Matters Database search (3 March 2022) (Appendix C) identified Southern Bluefin Tuna
(Thunnus maccoyii) as a species known to occur in the region, listed as Conservation Dependent under the EPBC
Act. Southern bluefin tuna are large pelagic migratory fish that can reach up to 2.25 m in length and 200 kg in
weight. These slow-growing apex predators have a long lifespan, living for over 40 years and reaching sexual
maturity at 11 — 12 years where they feed opportunistically on a wide variety of prey including fish, crustaceans,
cephalopods and salps (DAWE, 2022).

In Australia, this species occurs from northwestern Australia to south Australian waters, including Tasmania, and
to north New South Wales. Migration and spawning locations take place just south outside of the OA and EMBA.
Southern bluefin tuna spawn from August to April, close to the surface of warm waters (>24°C). Only one
spawning ground is known, which lies in the Indian Ocean between northern WA and Java (Caton, 1991; Basson
et al., 2012) (Figure 17), located 125 km southwest of EMBA.
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Figure 17 Southern Bluefin Tuna Spawning Grounds and Migration Routes

Southern bluefin tuna migrate along the West Coast of Australia before passing through the Great Australian
Bight then head to the east into the Tasman Sea, or west into the Indian Ocean (Basson et al., 2012). Migrating
southern bluefin tuna tend to be found in deeper waters seaward of the continental shelf but will come in very
close to shore in locations where the deep-water/shelf is close to shore. Over the summer period (December —
April), southern bluefin tuna, of a range of ages and sizes are found to aggregate in large schools near the surface
in the coastal waters off the southern coast of Australia, but tend to migrate to spend winters in deeper,
temperate oceanic waters (DAWE, 2022).

As part of the stakeholder engagement programme, the Australian Southern Bluefin Tuna Industry Association
were contacted who confirmed the OA is not used for feeding or breeding by southern bluefin tuna (Appendix

1).

A marine baseline survey undertaken by ERM (2011) showed that the most common fish families by density
present within the NMR which is in proximity to the OA, were Terapontidae (grunters), Nemipteridae (threadfin
breams), and Lutjanidae (snappers). These species are known to occur in coastal waters to depths of
approximately 200 m and are widely distributed through the WA (ERM, 2011).

The search in the EPBC Act Protected Matters Database also generated 25 pipefish species, five seahorse species,
three pipehorse species and one seadragon that may occur within the EMBA. None of these species are listed
as threatened or migratory under the EPBC Act. The species group report card — bony fishes (DEWHA 2008b),
states that almost all syngnathids (pipefish, seahorses and pipehorses) live in nearshore or inner shelf habitats.
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A review of information on habitat preference and water depth range has been undertaken for the 34 syngnathid
species identified in the protected matters search (see Table 15). The water depths of the Acquisition Area
range from 20 —200 m. Most of the syngnathid species are associated to reef habitats and only six of them have
been recorded in water depths greater than 50 m, therefore, the majority of the identified species are not
expected to occur within the OA.

Table 15 Summary of Habitat Preference and Depth Range for Syngnathid Species that may occur within
the OA and EMBA

Species Assemblage and Habitat Depth
Range (m)

Mud pipefish Deep 0-100
Halicampus grayi Inhabits silty and muddy soft bottoms on the continental shelf from

inshore bays to deep offshore areas.
Thorny seahorse Deep 5-95
Hippocampus histrix Inhabits areas with both hard and soft bottoms, often attached to

soft corals or sponges and rocky reef areas.
Hedgehog seahorse Deep 20-70
Hippocampus spinosissimus Benthic in inner reef waters on rubble substrates and in sponge and

seagrass habitats near coral reefs.
Pallid pipehorse Deep 12 - 180
Solegnathus hardwickii Mostly known from trawled specimens captured in depths of up to

180 m.
Gunther’s pipehorse, Deep/shelf 42 - 180
Solegnathus lettiensis Benthic inhabitant of outer continental shelf waters and has been

captured from depths up to 180 m.
Straightstick pipefish, Deep 15-90
Trachyrhamphus longirostris Most specimens have been trawled or dredged from muddy to

sandy-bottom habitats in depths up to 90 m.
Barbed pipefish Low reef 3-25
Bhanotia fasciolata Demersal individuals are most common in reef and tidepool

habitats.
Three-keel pipefish Low reef 3-10
Campichthys tricarinatus Occurs in inshore reef habitats.
Pacific Short-bodied pipefish, Low reef <5
Choeroichthys brachysoma Commonly occurs in seagrass, reef and coral habitats in depths of

less than 5 m.
Pig-snouted pipefish Low reef 1-15
Choeroichthys suillus Occurs in inshore reef habitats.
Redbanded pipefish Low reef 0-30
Corythoichthys amplexus This species prefers protected coral habitats and shallow reefs.
Reticulate pipefish Low reef 0-30
Corythoichthys flavofasciatus Association with fringing coral reefs, rocky shores, pools and caves.
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Species Assemblage and Habitat Depth
Range (m)
Australian Messmate pipefish Low reef 0-10
Corythoichthys intestinalis They occur on sheltered coastal reefs. Associated with sand, coral
or ‘grass’ bottoms.
Schultz’s pipefish Low reef 0-30
Corythoichthys schultzi Common on rubble and in corals.
Roughridge pipefish Low reef 6-30
Cosmocampus banneri Occurs on coral reefs lagoons, rock and sand.
Banded pipefish Low reef 10-25
Doryrhamphus dactyliophorus Free-swimming fishes that are usually found at the front of caves or
reef overhangs.
Bluestripe pipefish Low reef 0-50
Doryrhamphus excisus Free-swimming benthic fishes found in various reef habitats in
coastal to outer reefs, and close to small caves.
Cleaner pipefish Low reef 5-30
Doryrhamphus janssi Found in various reef habitats in coastal to outer reefs, and usually
close to small caves or narrow crevices.
Tiger pipefish Low reef 2-30
Filicampus tigris Usually seen in estuaries on rubbly, sandy or weedy bottoms.
Brock’s pipefish Low reef 3-45
Halicampus brocki Occurs on coral and rocky reefs with algae.
Ridgenose pipefish Low reef 1-25
Halicampus dunckeri A reef associated species usually found on sandy and algal-rubble
habitats.
Spiny-snout pipefish Low reef 5-10
Halicampus spinirostris Inhabits shallow coral rubble areas in lagoons and intertidal zones
of inshore coral reefs.
Ribboned pipehorse Low reef 0-18
Haliichthys taeniophorus Inhabits a variety of inshore shallow water areas including coral
reefs, rocky, sandy and muddy substrates.
Beady pipefish Shallow 0-5
Hippichthys penicillus Found in lower reaches of streams and rivers and seagrass beds in
estuaries.
Spotted seahorse Low reef 0-50
Hippocampus kuda Inhabits coastal bays, harbours and lagoons, sandy sediments in
rocky littoral zones, and shallow reef flats.
Flat-face seahorse Low reef 0-20
Hippocampus planifrons Inhabits algal and rubble reefs in shallow bays from the intertidal.
Tidepool pipefish Low reef 1-10
Micrognathus micronotopterus | Usually inhabits shallow inshore reefs and tidepools.
Robust ghost pipefish Low reef 0-28
Solenostomus cyanopterus Inhabits shallow protected coral and rocky reefs, along with deep,
clear estuaries with seagrass or macro-algae.
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Double-end pipehorse Low reef 0-10
Syngnathoides biaculeatus Inhabits shallow, protected waters of bays, lagoons and estuaries.
Blue-speckled Pipefish Low reef 0-5
Hippichthys cyanospilos Inhabiting brackish shallow-water environments in estuaries and
lower reaches of coastal rivers and streams.
Short-keel Pipefish Low reef 0-5
Hippichthys parvicarinatus Inhabits coastal fresh and brackish habitats.
Reef-top Pipefish Low reef 1-20
Corythoichthys haematopterus | |nhabits protected rubble and sandy areas in shallow reef lagoons,
reef flats and slopes.
Girdled Pipefish Low reef 1-30
Festucalex cinctus Usually inhabits sheltered coastal bays and estuaries.
Western Spiny Seahorse Low reef 10-30
Hippocampus angustus Inhabits sheltered algal-covered reefs and seagrass beds.

Sources: DoEE (2019); Bray and Thompson (2022); Austin and Pollom (2019); Froese and Pauly (2022)

4.5.3.2 Elasmobranchs

Over 300 species of elasmobranchs (sharks, skates and rays) are known to inhabit Australian waters. Half of
these are found nowhere else in the world. The NWMR and NMR experiences high species richness of shark,
sawfish and rays (DEWHA, 2008a).

Thirteen different threatened and/or migratory shark and ray species were identified by a search of the EPBC
Act Protected Matters Database (3 March 2022) as potentially occurring in the OA and/or the wider EMBA
(Table 16). A description of the identified sharks and rays species is provided in Table 16.

The OA overlaps with the northernmost section of a whale shark migration and foraging BIA (Figure 18). The
whale shark (Rhincodon typus) is a protected species within all WA state waters. A seasonal aggregation of whale
sharks occurs in the waters of Ningaloo Marine Park (NMP) each year between the months of March and July,
sometimes extending into August. The aggregation has been linked to productivity events associated with mass
coral spawning episodes and the unique current system along the northwest coastline where the Leeuwin
current and Ningaloo current interact. This aggregation is one of the largest in the world and its uniqueness has
contributed to the Ningaloo Coast being inscribed on the World Heritage List, acknowledging it as one of the
outstanding natural places in the world and reaffirming the whale shark as a conservation icon (DPAW, 2013).

The whale shark BIA follows the continental shelf and extends from NMP to waters in the north Kimberley
region. Individuals observed at Ningaloo Reef have been shown to use both inshore and offshore habitats while
migrating northwards (Reynolds et al., 2017; Sleeman et al., 2010). The foraging BIA represents waters where
whale sharks may forage during the migration from Ningaloo, which occurs primarily in spring (September to
November).
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Table 16 EPBC Act List of Threatened and Migratory Species Known to/ Likely to Occur within the OA and Wider EMBA

Species EPBC Act Description of Species and Potential to Occur within the OA and EMBA
Status/
Migratory
Status
Great White \Y The Great white shark grows to a minimum of 6 m in length and can weigh up to 3,000 kg (Mollet and Cailliet, 1996; Last and Stevens,
Shark M 2009). The white shark is widely, but sparsely, distributed in all seas in both hemispheres. They have been sighted in all Australian
Carcharodon coastal areas apart from in the NT. It is most frequently observed and captured in coastal temperate and subtropical regions. Accurate
carcharias population assessments are not yet possible for any region (Bruce, 2008). Great white sharks are frequently recorded in waters around
fur seal and sea lion colonies (DoEE, 2022).
Due to the species preference for cold temperate waters and feeding grounds in waters around seal colonies further south, the presence
of the species within the OA and EMBA is likely to be infrequent.
Northern river E The northern river shark is known to occur in WA and the NT.
shark N/A Northern river sharks are elasmobranchs capable of living and moving between freshwater and seawater. Within Australia, northern
Glyphis garricki river sharks are known to occur in rivers, tidal sections, inshore and offshore marine habitats (DoE, 2014; Pillans et al., 2009).
Given the species preferred estuarine habitat, the presence of the species within the OA is expected to be low. The species may be
present in the coastal region of the EMBA.
Freshwater Y The Freshwater Sawfish is mainly confined to the main channels of large rivers of northern Australia, WA and Queensland (DAWE, 2022a).
sawfish M Juvenile freshwater sawfish mainly occur in rivers and estuaries, while mature animals tend to occur more often in coastal and offshore
Pristis pristis waters up to 25 m depth (Giles et al., 2006; Stevens et al., 2005).
In northern Australia, this species appears to be confined to freshwater drainages and the upper reaches of estuaries, occasionally being
found offshore. It is likely to occur within the carbonate bank and terrace system of the Sahul Shelf KEF.
The nearest freshwater sawfish foraging BIA is at King Sound, located over 450 km away from the OA. Given the species preferred
estuarine habitat, and the location of the foraging BIA, the presence of the species within the OA is expected to be low. The species may
be present in the coastal region of the EMBA.
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Species EPBC Act Description of Species and Potential to Occur within the OA and EMBA
Status/
Migratory
Status
Green sawfish \Y Green sawfish are distributed in coastal waters from Queensland across northern Australia to Shark Bay in WA, with some records being
Pristis zijsron M offshore in relatively deep water (Stevens et al., 2005). Adult green sawfish appear to preference shallow inshore waters (Stevens et
al., 2005).

The carbonate bank and terrace system of the Sahul Shelf KEF is known to support green sawfish (Donovan et al., 2008). A portion of
this KEF overlaps with the eastern portion of the OA.

The closest foraging BIA for green sawfish in the area is located along the eastern shore of Camden Sound, over 385 km away from the
OA and outside of the EMBA.

Given green sawfish are known to occur in the JBG. The species may be encountered in low numbers in the OA and may be present in
higher numbers in the coastal region of the EMBA.

Narrow sawfish | N/A The exact distribution of the narrow sawfish is uncertain, but it is likely that its distributed from Australia to Japan and South Korea.
Anoxypristis M (IUCN, 2017).
cuspidata The narrow sawfish occurs from inshore and estuarine areas to offshore habitat of up to at least 40 m depth (Peverell, 2005).

Given the relatively shallow-water distribution of this species, it is unlikely to be present in the OA. The species may be present in higher
numbers in the coastal region of the EMBA.

Dwarf sawfish \Y The dwarf sawfish usually inhabits shallow coastal waters and estuarine habitats. Its distribution is thought to extend north from Cairns,
Pristis clavata M across northern Australian waters to the Pilbara coast in WA (DoEE, 2022).

The closest foraging BIA for dwarf sawfish in the area is located along the eastern shore of Camden Sound, over 300 km away from the
OA and outside of the EMBA.

Given the species preferred coastal habitat, and the location of the foraging BIA, the presence of the species within the OA is expected
to be low. The species may be present in the coastal region of the EMBA.
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Species

Whale Shark
Rhincodon
typus

EPBC Act
Status/

Migratory

Status

Description of Species and Potential to Occur within the OA and EMBA

The Whale shark are the largest known living fish species, reaching up to 12 m in length, although more commonly measuring 4 — 10 m
(Colman, 1997). It is estimated that whale sharks may live for over 100 years (Taylor, 1994).

Whale Sharks is an oceanic and coastal, tropical to warm-temperate pelagic species that is generally encountered close to or at the
surface but can make dives to around 1000 m in search of prey (DAWE, 2022a; Compagno, 1984). In Australia, the Whale Shark is most
commonly seen in waters off northern WA, NT and Queensland (Compagno, 1984; Last and Stevens, 1994). There is a recovery plan in
place that identifies actions to ensure this species long term viability and survival (DEH, 2005a).

Whale shark foraging is noted to occur in the region, from Ningaloo Reef to waters in the Timor Sea (Sleeman et al., 2010; Wilson et al.,
2006; Reynolds et al., 2017). A BIA is designated for whale shark foraging, which is located within the OA and EMBA (Figure 18). The
foraging BIA represents waters where solitary whale sharks may forage during the migration from Ningaloo, which occurs primarily in
spring (September to November).

According to the DoEE’s Conservation Advice on whale sharks, the species is known to aggregate at Christmas Island (approximately
2,400 km away) between December and January and at Ningaloo Reef (approximately 1,800 km away) between March and July to feed

on krill and baitfish associated with coral spawning events (DoEE, 2022). The whale shark migration between Christmas Island and
Ningaloo Reef is expected to occur in deep waters away from the OA between January and March (Colman, 1997).

The population participating in the Ningaloo aggregation is estimated to comprise between 300 and 500 individuals, although the total
population size in the region is unknown (Meekan et al., 2006).

Due to the species widespread distribution and highly migratory nature, individuals are likely to be present in both the OA and EMBA.

Shortfin mako
shark

Lsurus
oxyrinchu

N/A

The shortfin mako is a large pelagic and fast mackerel shark, reaching up to 4 m in length and exhibiting speed bursts of 18.8 ms™. They
are considered to be the fastest swimming shark species (Last and Stevens, 2009). Shortfin mako are highly migratory and occur globally
in tropical and temperate waters above 16°C. It is widespread in Australian waters having been recorded in offshore waters all around
the continent’s coastline (Last and Stevens, 2009).

Given the species distribution in deep offshore waters, the presence of the species within the OA and EMBA is expected to be low.
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Species

EPBC Act
Status/

Migratory

Status

Description of Species and Potential to Occur within the OA and EMBA

Longfin mako N/A The longfin mako inhabits oceanic and pelagic habits and is a widely distributed, but rarely encountered, tropical ocean shark. This
shark M species appears to be cosmopolitan in tropical and warm temperate waters; however, at present, records are sporadic, and the complete
Lsurus paucus distribution remains unclear (IUCN, 2017).
In Australian waters, longfin mako sharks are found from WA, and north to Port Stephens in New South Wales (Last and Stevens 2009).
Whilst assumed to be a deep-water shark, sightings on the ocean surface, and the species’ diet, suggest a broader depth range (Rigby
etal., 2019).
Given the species distribution in deep offshore waters, the presence of the species within the OA and EMBA is expected to be low.
Oceanic N/A The oceanic whitetip shark is a deep-water pelagic species inhabiting tropical to warm-temperate waters (Compagno, 1984). Oceanic
whitetip shark M whitetip sharks prefer water temperatures above 20°C and can reach depths of >180 m (Castro et al., 1999).

Sphyrna lewini

Carcharhinus Within Australian waters, the oceanic whitetip shark is found from WA, through parts of the NT and down to Sydney (Last and Stevens
longimanus 2009).

Given the species distribution in deep offshore waters, the presence of the species within the OA and EMBA is expected to be low.
Scalloped Conservation | The scalloped hammerhead is a migratory, schooling, coastal-pelagic, semi-oceanic species that travel within the EEZ of many coastal
Hammerhead Dependent nations. These sharks aggregate in huge numbers, making them extremely vulnerable to commercial and illegal fishing.

Known in Australian waters from about Geographe Bay, WA, around the tropical north, to Sydney, New South Wales. Elsewhere,
widespread in tropical and warm temperate. They can range from the surface to more than 275 m deep, but juveniles are often found
close inshore and in enclosed bays and estuaries. The Australian populations are dominated by juveniles and small adult males (Bray
and Thompson, 2022).

Given the species preferred coastal habitat, the presence of the species within the OA is expected to be low. The species may be present
in the coastal region of the EMBA.
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Species

Reef manta ray
Manta alfredi

EPBC Act
Status/

Migratory
Status

N/A

Description of Species and Potential to Occur within the OA and EMBA

The reef manta ray has a circumtropical and subtropical distribution, existing in the Pacific, Atlantic and Indian Oceans. Within this broad
range, populations appear to be sparsely distributed and highly fragmented (Marshall et al., 2018b).

The reef manta ray is found around most of Australia’s coast (DoEE, 2022). The reef manta is often resident in coastal areas (Marshall
et al., 2018b) and its movement patterns differs from site-specific to seasonal migrations of several hundred kilometres (Couturier et
al., 2011).

Given the species is generally associated with nearshore environments, the presence of the species within the OA is expected to be
limited. The species may be present in higher numbers within the coastal region of the EMBA.

Giant manta
ray

Manta birostris

N/A

The giant manta ray has a circum-tropical and semi-temperate distribution throughout the world’s major oceans. Within this broad
range, populations appear to be sparsely distributed and highly fragmented (Marshall et al., 2018). The giant manta ray appears to be
a seasonal visitor to coastal or offshore sites and are capable of large-scale movements of >1,000 km (Kashiwagi et al., 2011). Whilst
largely solitary, giant mantas can aggregate in large numbers to feed, mate or clean.

The giant manta ray has a widespread distribution along the coast of Australia and is also known to seasonally migrate between
aggregation sites (Marshall et al., 2018b). The year-round population of giant manta rays present at Ningaloo Reef from May through
to September.

Given the species wide-distribution, the présence of the species within the OA is expected to be low. The species may be present in
higher numbers in the coastal region of the EMBA.

Note:  EPBC Act Status: CE = Critically Endangered, E= Endangered V= Vulnerable, M= Migratory
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4.5.4 Cephalopods

All cephalopods consist of a mantle, head, and eight arms (and two long tentacles in the case of some squid).
This class of animals includes cuttlefish, squid, octopus and nautilus. Cephalopods are highly significant
ecologically within the marine environment, both as top-level predators and as prey for numerous vertebrates,
including fish, seals, cetaceans and seabirds. Australian waters contain the highest diversity of cephalopods
found anywhere in the world and, according to the Atlas of Living Australia (ALA, 2022), 22 species of
cephalopods have been recorded within EMBA according to Atlas of Living Australia field guide, download
generated 3 March 2022 (see results in Appendix C). The records vary from a few sightings up to approximately
50 records. Cephalopods, particularly squid, are an important food source for many fish, bird, elasmobranch and
marine mammal species that inhabit the OA.

More than 30 cuttlefish species are known from Australian waters. Cuttlefish live in a range of habitats including
reefs, sand, mud and among seagrass and seaweed. They have a lifespan of one to two years and are productive
breeders. According to records in ALA field guide nine different cuttle fish species has been observed within
EMBA (seven of them within OA). Cuttlefish occupy shallow depths up to approximately 1,000 m (ALA, 2022).

Twelve squid species have been recorded in the EMBA according to ALA field guide, nine of them within the OA.
Squid have rapid growth rates and most live for up to only one year, dying shortly after spawning.

Octopuses mainly live on the seafloor and are the largest predators on reefs, feeding on crustaceans and shellfish
(Te Ara, 2018). Only one octopus species (Banded Stringarm Octopus) is listed in the ALA field guide as having
been recorded within the EMBA, not the OA. This species, and potentially other octopus species, could be
present within the OA but are most likely to be affiliated with reefs and coastal waters.

There are six living species of Nautilus in Australian waters, none of which have been recorded in the OA or
EMBA (ALA field guide). Nautiluses generally inhabit waters of around 300 m in depth rising to approximately
100 m during the night to feed, mate and lay eggs.

No cephalopod species are included in the EPBC Act List of Threatened Fauna.
4.5.5 Marine Reptiles

Many marine reptile species are known to occur in the NWMR and NMR, including marine turtles, sea snakes
and saltwater crocodiles. Of the seven marine turtle species globally, six occur regularly in the NWMR and NMR
and all are listed as vulnerable or endangered by the EPBC Act (DSEWPC, 2012; DSEWPC, 2012a). These regions
also collectively support most of the 35 sea snake species that occur in Australia; with two of the sea snake
species occurring here being listed as critically endangered. In particular, the Timor Sea is regarded as a sea
snake biodiversity hotspot (Guinea and Whiting, 2005; Minton and Heatwole, 1975; Smith, 1926).

Whilst there is no emergent land within the OA to support nesting marine reptiles, many species forage within
the OA, and both foraging and breeding behaviours occur within the EMBA. The closest known turtle nesting
site occurs at Ashmore Reef (located approximately 106 km west of the OA). Ashmore Reef also provides
important habitat to at least 14 species of sea snake (Cogger, 2000), and high levels of endemism are reported
for this location (Lukoschek et al., 2013).

Results from the EPBC Act Protected Matters Database (3 March 2022) revealed that there are two threatened,
and six threatened and migratory marine reptile species that may be present within the OA, in addition to one
threatened and nine migratory species within the wider EMBA.
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There are several BIAs for marine reptile species in the region, including within the OA, along the coastline and
offshore islands adjacent to the OA, and within or close to the EMBA (Figure 19). These include:

A small Flatback turtle foraging BIA overlaps with the OA.

Flatback turtle nesting, inter-nesting® and inter-nesting buffer BlAs, with the nearest located 240 km
southeast of the OA.

Loggerhead turtle foraging BIA located approximately 9 km east of the OA.

Green turtle foraging, mating, nesting and inter-nesting buffer BlAs, with the nearest located
approximately 87 km west of the OA.

Hawksbill turtle foraging, nesting and inter-nesting buffer BIAs, with the nearest located 107 km west of
the OA.

Olive Ridley turtle foraging BIA located approximately 9 km east of the OA.

While no ‘critical habitat’ as defined under Section 207A of the EPBC Act (Register of Critical Habitat) has been
identified and listed for marine turtles, the Turtle Recovery Plan (Commonwealth of Australia, 2017b) identifies
the areas shown in Figure 20 as critical habitat and the associated seasonality for these locations is listed in
Table 17. While the OA does not overlap with any identified critical turtle habitat, the EMBA overlaps with critical
green turtle habitat at Ashmore Island and near Kalumburu, and flatback turtle habitat in the JBG.

A description of the distribution, preferred habitat and life stages of the identified threatened marine reptile
species is provided in Table 18, including commentary on their likely presence in the OA and EMBA. Table 19
lists those non-threatened marine reptile species that may also occur in the region.

5 inter-nesting areas are where females live between laying successive clutches in the same season.
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Figure 19 Biologically Important Areas for marine reptiles in the EMBA
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Figure 20 Marine Turtle ‘Critical Habitat’ as Identified by the Recovery Plan for Marine Turtles in Australia
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Table 17 Relevant Nesting and Interesting Areas identified as Marine Turtle ‘Critical Habitat’

Genetic Stock Nesting Location Inter-nesting Season
buffer

North West Shelf | Adele Island, Maret Island, Cassini Island, Lacepede Islands, Barrow Island, Montebello Islands 20 km Nov-Mar
o (all with sandy beaches), Serrurier Island, Dampier Archipelago, Thevenard Island, Northwest
é Cape, Ningaloo coast.
§ Ashmore Reef Ashmore Reef and Cartier Reef. 20 km Year round, peak Dec-
5 Jan

Scott-Browse Scott Reef (Sandy Islet) and Browse Island. 20 km Nov-Mar

Arafura Sea Field Island, Crab Island, Bare Sand Island, Tiwi Islands, Quail Island, Hawkesbury Point, Cobourg | 60 km Year round, peak Jun-

Peninsula, Wessel Islands, Gove Peninsula, Groote Eylandt Archipelago, Sir Edward Pellew Sep
Islands, Wellesley Islands, Deliverance Island, mainland beaches from Jardine River to Edward

2 River, Crocodile Island Group.
P Cape Domett Cape Domett, Lacrosse Island. 60 km Year round, peak Jul-Sep
¥4
_‘§ Southwest Eighty Mile Beach, Eco Beach, Lacepede Islands. 60 km Oct-Mar, peak Dec-Jan
& Kimberley
[N

Unknown genetic | Maret Islands, Montilivet Islands, Cassini Island, Coronation Islands (includes Lamarck Island), 60 km May-Jul

stock Kimberley, Napier-Broome Bay Islands (West Governor Island, Sir Graham Moore Island — near Kalumbaru),

WA Champagny, Darcy and Augustus Islands (Camden Sound).

Unknown genetic | Prior Point, Vulcan Island, Darcy Island, Llangi, Cape Leveque. 20 km May-Jul
@ g | stock Kimberley,
S 2| wA
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Table 18 EPBC Act List of Threatened and/or Migratory Marine Reptiles Potentially Occurring in the OA and/or EMBA

Common Name(s) EPBCAct  Distribution, Habitat and Life Stages Recordsin  Presence Within

Scientific Name Protection OA/EMBA the OA and EMBA
Status

Leaf-scaled sea snake CE ®  Endemic to the NWMR being only found on reefs associated with the Sahul Shelf. Ashmore Reefand | OA & EMBA Species MAY occur in

Aipysurus foliosquama Hibernia Reef were population strongholds in the 1970s-1990s (Guinea, 1995; Guinea and Whiting, OA and EMBA

2005; Minton and Heatwole, 1975); however, no sightings have been made here since 2001 (Guinea,
2007; Lukoschek, et al., 2013).

®  This species occurs on the reef flats of shallow reefs (< 10 m), can be seen in tidal pools at low tide
(Ehmann, 1992; McCosker, 1975; Guinea and Whiting, 2005).

® Like all sea snakes, the leaf-scaled sea snake is long lived and slow growing, all reproduction stages
occur at sea where live young are born after 6-7 months of gestation (DEWHA, 2008b).

Short-nosed sea snake CE ®  Endemic to WA from Exmouth to Sahul Shelf, particularly Ashmore and Hibernia Reefs (DoE, 2022a). | OA & EMBA Species LIKELY to
Aipysurus Whilst common in surveys during the 1990s, no sightings have occurred at Ashmore Reef since 1998 occur in OA
apraefrontalis (Lokoschek et al., 2013). Species KNOWN to
®  Restricted to shallow reef flats (< 10 m) on the outer reef edge (Cogger, 2000; Guinea, 1993 and occur in EMBA
1995).

® Like all sea snakes, the leaf-scaled sea snake is long lived and slow growing, all reproduction stages
occur at sea where live young are born after 6-7 months of gestation (DEWHA 2008b).

Olive Ridley Turtle, E,M e This is most numerous marine turtle species in the world, but the least common in the NWMR | OA & EMBA Species KNOWN to
Pacific Ridley Turtle (DSEWPC, 2012). In Australia, nesting primarily occurs in NT where nest densities are low but occur in OA and
Lepidochelys olivacea widespread (Chatto and Baker, 2008). Breeding does not routinely occur in WA, but hatchlings have EMBA
been found near Cape Leveque (200 km north of Broome) in WA (NAILSMA, 2008). Papua New Foraging, feeding or
Guinea and Indonesia also support low density nesting (Spring, 1982; Limpus, 1997), but the related behaviour
Australian breeding population may be isolated (DoE, 2022b). The breeding population in NT is known to occur
estimated to be 1,000-5,000 females (Taylor et al., 2006). within OA and EMBA

®  Sexual maturity occurs between 10 — 18 years of age (Zug et al., 2006). Nesting occurs on sandy
beaches (from Mar to Oct) before hatchlings enter a pelagic phase using offshore currents (Musick
and Limpus, 1997). Movements during this phase are not well understood. Foraging is typically
associated with shallow benthic habitat in water depths of 11 — 40 m (Robbins, 2002), but pelagic
foraging in depths >100 m has been recorded (Whiting et al., 2005). Feeding occurs around the
pinnacles of the Bonaparte Depression (Donovan et al., 2008).
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Common Name(s)

Scientific Name

EPBC Act
Protection
Status

Distribution, Habitat and Life Stages

Records in
OA/EMBA

Presence Within
the OA and EMBA

Loggerhead Turtle
Caretta caretta

E,M

Australia supports 2-4% of the global population (DoE, 2022c) and WA supports largest population
in Australia (Limpus, 2008). In WA nesting routinely occurs from Shark Bay to North West Cape, but
a single nest has been recorded from Ashmore Reef (Guinea, 1995) and small numbers of nests occur
as far north as the Dampier Archipelago (WA DEC, 2009). Estimates from the 1990s suggest 1000-
2000 breeding females in WA (Baldwin et al., 2003).

Foraging areas are widely distributed in waters around Australia (SPRAT, 2022). WA population
forages from Shark Bay (WA) to Arnhem Land (NT) and across to the Indonesian Java Sea (Baldwin
et al., 2003). The carbonate banks of JBG and the pinnacles of the Bonaparte Depression are used
as feeding grounds (Donovan et al., 2008).

Nest on sandy beaches, before hatchlings disperse and spend c. 15 years at sea (Bjorndal et al., 2000)
where they forage in top 5 m of water column (Spotila, 2004). Breeding adults then develop site
fidelity to both benthic foraging (out to depths of 55 m, Plotkin et al., 1993) and nesting locations
(Limpus, 2008). Nesting females are restricted to an ‘inter-nesting’ area within 10 km of the rookery
during breeding period (Tucker et al., 1995). Breed from November to March with a peak in late
December/early January (Limpus 1985).

OA & EMBA

Species KNOWN to
occur in OA and
EMBA

Foraging, feeding or
related behaviour
known to occur
within OA and EMBA

Leatherback Turtle,
Leathery Turtle, Luth
Dermochelys coriacea

E, M

Globally found in tropical, sub-tropical and temperate waters. Only two nesting attempts have been
recorded in WA (Limpus, 2009), but low-density nesting is known from QL and NT (Limpus and
Maclachlan, 1994). Coarse sandy beaches are preferred for nesting (Limpus et al., 1984). Year-
round nesting occurs in nearby Indonesia Papua New Guinea and Solomon Islands (Benson et al.,
2011), but mortality rates here are high (Hamann et al., 2006).

Forages year round over Australian continental shelf pelagic habitat, but mostly in the south half of
Australia (Hamann et al., 2006). A foraging preference for steep bathymetry and converging currents
is possible (Houghton et al., 2006). Dives to over 1,000 m have been recorded (Houghton et al.,
2008).

Breeding females can lay up to 5 times over the nesting period (Spotila et al., 1996), but only nest
every 2-3 years. Hatchlings disperse widely, but juvenile movements unknown (Lutz and Musick,
1996). Adults make large scale migrations to foraging areas in temperate seas (Benson et al., 2007).

OA & EMBA

Species LIKELY to
occur in OA and
EMBA

Foraging, feeding or
related behaviour
likely to occur within
OA

Breeding likely to
occur within EMBA
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Common Name(s) EPBC Act

Protection
Status

Presence Within
the OA and EMBA

Records in
OA/EMBA

Distribution, Habitat and Life Stages

Scientific Name

Chelonia mydas

20,000) in the world (DEH, 2005) and this species is the most common breeding turtle in the NWMR
(DSEWPC, 2012). The closest ‘critical’ nesting and inter-nesting area to the OA are Lacepede Islands
(Environment Australia, 2003), but moderate numbers (in the low hundreds) of nests also occur
annually at Ashmore Reef and Cartier Islands (Whiting et al., 2000) which are closer. In WA three
breeding stocks are recognised: Northwest Shelf, Scott Reef and Ashmore stocks (Dethmers et al.,
2006). The Northwest Shelf breeding stock nests between Nov and Mar, but year-round nesting
occurs on Scott Reef, Ashmore Reef and Cartier Islands, peaking in summer (DEH 2005). Small
rookeries occur throughout the Bonaparte Archipelago (DSEWPC, 2012).

Hatchlings enter a 5-10 year pelagic phase before settling at shallow benthic foraging habitats, over
sea grass beds or algae mats on which they feed (Robins et al., 2002). Tagging studies on Lacepede
Islands show foraging occurs in the Kimberley region, Arnhem Land, the Gulf of Carpentaria and
Indonesia (Prince, 1993; Prince, 1994b). Feeding is known to occur around the pinnacles of the
Bonaparte Depression (Dethmer et al., 2006), and Ashmore Reef is an important feeding site
(DSEWPC, 2012).

This species is late to sexually mature 25-50 years (Chaloupka et al., 2001). Breeding females lay up
to 5 clutches in a single season and breed every 1-9 years (DoE, 2022d). They remain within 5-10 km
of their nesting beach during inter-nesting period (Pendoley, 2005).

Flatback Turtle V,M Nesting for the entire species is restricted to the northern half of Australia where four breeding | OA & EMBA Species KNOWN to
Natator depressus populations are recognised — eastern QL, Torres Strait and Gulf of Carpentaria, NT and WA (Limpus, occur in OA and
2007). In NT nesting occurs over the entire coastline. In WA, Cape Dommet and Lacrosse Island (in EMBA
the JBG) are important nesting areas (Bowlay and Whiting, 2007) in winter (Prince, 1994a). In Foraging, feeding or
addition to this and further south, another WA breeding stock is recognised (Exmouth Gulf to related behaviour
Lacapede Islands) where nesting occurs Dec — Mar (DSEWPC, 2012). Slow growing and breed every known to occur
1-5 years (Limpus et al., 1983). within OA
Foraging distribution in WA is not well known (Prince, 1998), but unlike other turtles flatback turtles Breeding known to
lack a post-hatching dispersal phase (Walker and Parmenter, 1990) and instead stay in coastal waters occur within EMBA
near their breeding beach (DSEWPC, 2012). Adults feed on soft bottom shelf habitat off northern
Australia and into Papua New Guinea and Irian Jaya (Zangerl et al., 1988) to depths of over 40 m
(Robins, 1995). Foraging turtles have been seen in the JBG and Bonaparte Depression (Donovan et
al., 2008).
Green Turtle V,M Found in tropical and subtropical waters globally. WA supports one of the largest populations (c | OA & EMBA Species KNOWN to

occur in OA and
EMBA

Foraging, feeding or
related behaviour
known to occur
within OA

Breeding known to
occur within EMBA

Page 108

SLR®




Schlumberger Australia Pty Limited
Bonaparte MC3D Marine Seismic Survey

Environment Plan

SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx

June 2022

Common Name(s)

Scientific Name

EPBC Act
Protection
Status

Distribution, Habitat and Life Stages

Records in
OA/EMBA

Presence Within
the OA and EMBA

Hawksbill Turtle
Eretmochelys imbricata

Vv, M

Found in tropical, sub-tropical and temperate waters around the world (DOE, 2022e). Australia
supports two genetically distinct populations: 1) on the Northwest Shelf of WA and 2) comprised of
Great Barrier Reef, Torres Strait and Arnhem Land. These populations represent two of the five most
significant breeding populations globally (see Hoenner et al., 2016).

This species is very slow growing, reaching sexual maturity >31 years of age (Limpus, 1992). In WA
nesting occurs year-round, with peak nest numbers from Oct to Jan (Limpus, 1995). Females nest
every 2-4 years but can produce up to six clutches in a breeding season (Dobbs et al., 1999). Major
nesting beaches occur on the offshore islands between the Dampier Archipelago (in the north) and
Onslow (in the south). Nesting distribution is from North West Cape to Ningaloo (DSEWPC, 2012).

Like most turtles they have an extended pelagic phase for the first 5-10 years they then settle on
coral and rocky reefs where they have a wide omnivorous diet (Whiting, 2000). WA feeding grounds
are typically 50-450 km from breeding grounds, but they can migrate up to 2400 km between these
sites. The area west of Cape Preston and south to Onslow is a key feeding area in WA (Pendoley,
2005), but feeding habitat is assumed throughout the NWMR (DSEWPC, 2012).

OA & EMBA

Species LIKELY to
occur in OA

Species KNOWN to
occur in EMBA
Foraging, feeding or
related behaviour
likely to occur within
OA and EMBA

Plains Death Adder
Acanthophis hawkei

Terrestrial snake species, that occur on the plains of northern Australia (DEPWS, 2021). Can be
present in coastal floodplains which is why this species is identified as potentially present in the
EMBA. Irrelevant to the Seismic Survey.

EMBA

Species MAY occur in
EMBA

Salt-water Crocodile,
Estuarine Crocodile

Crocodylus porosus

This species occurs from King Sound (near Broome) and north through NT to QL (DoE, 2022f),
inhabiting mostly tidal rivers, coastal floodplains, billabongs and swamps; however, they do also
occur in coastal and offshore waters at times (Webb et al., 1987). In WA, river systems of the
Kimberley support crocodiles, with concentrations in the Cambridge Gulf, Prince Regent River and
Roe River (DoE, 2022).

Nesting occurs from Nov-May, typically in freshwater swamps without tidal influence (Webb et al.,
1987). Hatchlings and juveniles remain close to their nests for the first year of life (Webb and Messel,
1978). Limited data exists regarding movements of adults, but relocated individuals have been
recorded moving up to 280 km (Walsh and Whitehead, 1993).

Opportunistic predators, crocodiles < 180 cm eat smaller prey (mostly crabs, insects, lizards, snakes
and fish), larger crocodiles are capable of eating larger mammals as well (Webb and Manolis, 1989).

EMBA

Species LIKELY to
occur in EMBA

Note: EPBC Act Status: CE = Critically Endangered, E= Endangered V= Vulnerable, M= Migratory
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Table 19 EPBC Act List of Non-Threatened Marine Reptiles Potentially Occurring in the OA and/or EMBA

Common Name(s), Scientific Name Records in Presence Within the OA and
OA/EMBA EMBA

Spine-bellied sea snake, Lapemis curtus OA & EMBA Species MAY occur in OA and EMBA
Olive sea snake, Aipysurus laevis OA & EMBA Species MAY occur in OA and EMBA
Stokes’ sea snake, Astrotia stokesii OA & EMBA Species MAY occur in OA and EMBA
Spectacled sea snake, Disteira kingii OA & EMBA Species MAY occur in OA and EMBA
Olive-headed sea snake, Disteira major OA & EMBA Species MAY occur in OA and EMBA
Turtle-headed sea snake, Emydocephalus annulatus OA & EMBA Species MAY occur in OA and EMBA
Beaked sea snake, Enhydrina schistosa OA & EMBA Species MAY occur in OA and EMBA
Yellow-bellied sea snake, Pelamis platurus OA & EMBA Species MAY occur in OA and EMBA
Spine-tailed sea snake, Aipysurus eydouxii OA & EMBA Species MAY occur in OA and EMBA
Dubois’ sea snake, Aipysurus duboisii OA & EMBA Species MAY occur in OA and EMBA
Horned sea snake, Acalyptophis peronii OA & EMBA Species MAY occur in OA and EMBA
Elegant sea snake, Hydrophis elegans OA & EMBA Species MAY occur in OA and EMBA
Black-headed sea snake, Hydrophis atriceps OA & EMBA Species MAY occur in OA and EMBA
Spotted sea snake, Ornate Reef sea snake, Chitulia ornata OA & EMBA Species MAY occur in OA and EMBA

Black-headed sea snake, Slender-necked sea snake, Leioselasma coggeri | OA & EMBA Species MAY occur in OA and EMBA

Dusky sea snake, Aipysurus fuscus EMBA Species KNOWN to occur in EMBA
Freshwater Crocodile, Johnston’s Crocodile, Johnstone’s Crocodile, EMBA Species MAY occur in EMBA
Crocodylus johnstoni

Plain sea snake, Chitulia inornata EMBA Species MAY occur in EMBA
Large-headed sea snake, Pacific sea snake, Leioselasma pacifica EMBA Species MAY occur in EMBA
Black-ringed sea snake, Hydrelaps darwiniensis EMBA Species MAY occur in EMBA
Northern Mangrove sea snake, Parahydrophis mertoni EMBA Species MAY occur in EMBA
Small-headed sea snake, Hydrophis macdowelli EMBA Species MAY occur in EMBA
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4.5.6 Marine Mammals

A search of the EPBC Act Protected Matters Database, revealed 23 species of marine mammal as having a
potential presence within the OA, with five additional species also having a potential presence within the EMBA.
These species are listed in Table 20 along with the ‘presence ranking’ (as assigned by the Protected Matters
Database for both the OA and EMBA), their threat category and migratory status under the EPBC Act and their
WA listing as ‘threatened or priority fauna’ under the Biodiversity Conservation Act 2016 (WA) (BCA). Given the
pelagic nature of the OA and parts of the EMBA, several of these species are migratory and are characterised by
having large oceanic distributions that are influenced by spatial and temporal variances between feeding and
breeding grounds.

Table 20 Marine Mammal Species potentially occurring in the OA and EMBA

Scientific name Common name Presence Presence EPBC Act EPBC Act WA Listing
ranking in | ranking Threatened | Migratory - BCA
(0]. in EMBA  category status
Balaenoptera Blue Whale Known Known Endangered | Migratory EN
musculus
Balaenoptera Fin Whale Likely Likely Vulnerable Migratory EN
physalus
Balaenoptera borealis | Sei Whale Likely Likely Vulnerable Migratory EN
Balaenoptera edeni Bryde’s Whale May Likely - Migratory
Megaptera Humpback Whale Likely Known - Migratory CD
novaeangliae
Physeter Sperm Whale May May - Migratory VU
macrocephalus
Mesoplodon Blainville’s Beaked | - May - - -
densirostris Whale, Dense-
beaked Whale
Ziphius cavirostris Cuvier’s Beaked May May - - -
Whale, Goose-
beaked Whale
Orcinus orca Killer Whale, Orca May May - Migratory -
Pseudorca crassidens | False Killer Whale Likely Likely - - -
Feresa attenuata Pygmy Killer Whale | May May - - -
Globicephala Short-finned Pilot May May - - -
macrorhynchus Whale
Peponocephala Melon-headed May May - - -
electra Whale
Kogia breviceps Pygmy Sperm May May - - -
Whale
Kogia sima Dwarf Sperm May May - - -
Whale
Grampus griseus Risso’s Dolphin, May May - - -
Grampus
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Scientific name Common name Presence Presence EPBC Act EPBC Act WA Listing
rankingin | ranking Threatened | Migratory
category
Tursiops truncatus s. Bottlenose Dolphin | May May - - -
str.
Tursiops aduncus Indian Ocean May Likely - - -
Bottlenose

Dolphin, Spotted
Bottlenose Dolphin

Tursiops aduncus Spotted Bottlenose | May Known - Migratory -
(Arafura/Timor Sea Dolphin
populations) (Arafura/Timor Sea

populations)

Stenella longirostris Long-snouted May May - - P4
Spinner Dolphin

Stenella coeruleoalba | Striped Dolphin, May May - - -
Euphrosyne
Dolphin

Stenella attenuata Spotted Dolphin, May May - - -
Pantropical
Spotted Dolphin

Steno bredanensis Rough-toothed May May - - -
Dolphin

Delphinus delphis Common Dolphin, May May - - -

Short-beaked
Common Dolphin

Lagenodelphis hosei Fraser’s Dolphin, - May - - -
Sarawak Dolphin

Orcaella heinsohni Australian Snubfin - Known - Migratory P4
Dolphin

Sousa sahulensis Australian - Known - Migratory P4
Humpback Dolphin

Dugong dugon Dugong - Known - Migratory (0N

Key: EN = Endangered species, VU = Vulnerable species, CD = Species of special conservation interest (conservation dependent fauna), P4 =

Priority 4: Rare, Near Threatened and other species in need of monitoring, OS = Other specially protected fauna.
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Ecological summaries for the species ‘known’ or ‘likely’ to be present in and around the OA and EMBA are
provided in the following subsections. In addition, while Omura’s whale (Balaenoptera omurai) is not identified
as having a potential presence in the OA or the EMBA by the EPBC Protected Matters Database, occurrence of
this small baleen whale has been noted in the vicinity of the OA and EMBA (Cerchio et al., 2019 and references
therein). Hence this EP assumes that this species could also be present. Omura’s whales were only recently
described by Wada et al (2003), and a paucity of information currently prohibits detailed conclusions about
potential habitat use by this species within the OA and EMBA. However, McPherson et al. (2016) conducted
acoustic monitoring at the Barossa Field in 2014/15 (300 km north of Darwin, and over 450 km northeast of the
OA) and recorded calls which were attributed to this species in all months of the year, except for the period from
1 Nov to 23 Dec. For the Barossa Field, a consistent presence (as characterised by high call rates) was noted from
Apr to Sep with a peak in Jun/Jul, particularly in at the deepest monitoring station (c. 240 m). Whales appeared
to arrive and depart the Barossa Field from the southwest, indicating that they most likely have a year-round
presence in the Timor Sea. Strandings and sightings of this species have been recorded in Western Australia,
with observations of this species feeding over deep shoals and reefs with newborn calves present (marine
mammalscience.org as cited in McPherson et al. 2016).

Likewise, dwarf minke whale (Balaenoptera acutorostrata ssp.) calls were commonly detected by McCauley
(2011) around Scott Reef from May to September, so a possible presence of this species in the OA and EMBA
have been assumed over this period.

No pinniped species are identified by the EPBC Protected Matters Database as having a potential presence within
the OA or the EMBA. Although Australian sea lions and New Zealand fur seals do occur in WA their distribution
is restricted to the southwest coast (south of Shark Bay and Kalbarri respectively).

There are several BlAs for marine mammals in the vicinity of the OA and EMBA (Figure 21 and Figure 22),
including:

e Australian snubfin dolphin — although the OA does not overlap with any BIAs for this species, the EMBA
overlaps with breeding/calving/resting and foraging BIAs in the vicinity of Kalumburu and Scambridge
Gulf. The nearest BIA is located approximately 129 km south of the OA.

e Dugong - the EMBA overlaps with the dugong foraging (including high density) and
breeding/calving/nursing BlAs located around Ashmore Reef, approximately 155 km west of the OA.

e Humpback whale — while there is no overlap between the humpback whale BIA and the OA or EMBA, a
breeding and calving BIA occurs approximately 210 km to the south of the OA.

e Australian humpback dolphin (listed as Indo-Pacific humpback dolphin) — although the OA does not
overlap with any BIAs for this species, the EMBA overlaps with foraging (including high density) and
significant habitat BIAs in the vicinity of Kalumburu and breeding and foraging BlAs are also located near
Darwin Harbour.

e Indian Ocean bottlenose dolphin/spotted bottlenose dolphin (listed as Indo-Pacific/ spotted bottlenose
dolphin) — although no overlap occurs with either the OA or EMBA, breeding/calving and foraging BIAs
for this species are located in the vicinity of Augustus Island (285 km south of the OA). A breeding BIA
for the species is also located near Darwin Harbour.

e Blue whale migration and known distribution BIAs which overlap with the OA. The nearest blue whale
feeding BIA is located 294 km southwest of the OA.

Page 113 SLRQ’



Schlumberger Australia Pty Limited
Bonaparte MC3D Marine Seismic Survey
Environment Plan

SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx

June 2022

Figure 22 Blue whale BIAs in the vicinity of the OA and EMBA
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4.5.6.1 Humpback whales

Humpback whales are currently listed by the IUCN as ‘least concern’ and this species has recently been removed
from the Australian Federal Government’s list of threatened species on account of the strong recovery trends
for this species in Australian waters since full protection was afforded to them in 1965 (Australian Government,
2022). Within WA, this species is listed as ‘conservation dependant’ under the BCA (Wildlife Conservation
(Specially Protected Fauna) Notice 2018, schedule 6).

Humpback whales undertake the longest migration of any mammal (Jackson et al., 2014). They are seasonal
migrants that move between low latitude winter breeding grounds and mid- to high-latitude productive summer
feeding grounds (Pomilla and Rosenbaum, 2005; Robbins et al., 2011). Although humpbacks may utilise deep
oceanic waters during migrations, they are typically a coastal species when breeding and feeding (Smith et al,,
2012).

The population of humpback whales that can be found in WA is referred to by the International Whaling
Commission as Breeding Stock D (from here on referred to as humpback whales) and migrates annually from
Antarctic feeding grounds in summer to winter breeding and calving grounds. Most breeding activity occurs on
the east coast of Australia, but calving takes place in the coastal Kimberley Region from Camden Sound in the
north to Broome in the south (15-18°S) (210 km south of the OA); however, the presence of neonates further
south indicates that calving does occur as far south as North West Cape (Irvine et al., 2017). Low densities of
whales were found north of Camden Sound which is thought to represent the northern distributional limit of
humpback whales during the breeding season (Thums et al., 2018). The breeding season is relatively well
defined for the Kimberley region and extends from late Jun to early Oct (How et al., 2020). Peak numbers occur
in early Aug (How et al., 2020) to mid Aug (Thums et al., 2018).

Northbound whales leave Antarctica in Mar/Apr and migrate along the WA coastline between Jun and Aug and
southbound whales occur along the NW WA coast from Aug to Nov (MMPATF, 2022). The migration corridor
along NW WA is typically coastal with whales staying mostly in waters less than 200 m deep; however, some
deviation into deeper water is occasionally observed by southbound whales off the Ningaloo coast (e.g. Gales et
al., 2010). Abundance for this population was thought to be more than 30,000 individuals in 2008 and was in a
phase of exponential increase (Salgado-Kent et al., 2012).

Both male and female humpbacks produce communication calls, but only males emit the long, loud, and
complex ‘songs’ associated with breeding activities. Dunlop et al. (2007) recorded social vocalisations of
migrating east Australian humpbacks and recorded frequencies ranging from <30 Hz to 2.5 kHz over 34 different
vocalisation types. The source level of singing humpback whales ranges from 123 — 183 dBrel1pyPa @ 1 m
(Dunlop et al., 2013). Surface-generated social sounds (e.g. breaches, pectoral slaps, and tail slaps) are also
generated by humpback whales and are thought to have a communicative function (Dunlop et al., 2010). These
surface-generated sounds have been reported to be in the range of 133 -171 dBre 1 pPa @1 m (Dunlop et al.,
2013).

The EPBC Act Protected Matters Database considers that humpback whales are known to occur in the EMBA
and are likely to occur in the OA. There is no overlap between the humpback whale BIA and the OA or EMBA as
the nearest BIA occurs approximately 210 km south of OA.
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4.5.6.2 Blue whales

There are two subspecies of blue whale recognised in the Southern Hemisphere; the pygmy blue whale (B.
musculus brevicauda) and the Antarctic blue whale (B. musculus intermedia). These two subspecies are difficult
to distinguish without the use of genetic techniques, but differ in morphology, distribution, and vocal behaviour.
Following an analysis of acoustic detections, and stranding, sighting and historical catch records, Branch et al.,
(2007) concluded that the majority of blue whales in the Australian region are probably pygmy blue whales, but
that a few Antarctic blue whales may migrate to Australia in the austral winter, but Antarctic blue whales tend
to have a more southern distribution than pygmy blue whales (Commonwealth of Australia, 2015).

Pygmy blue whales are currently listed by both the IUCN and the EPBC Act as Endangered. In WA they are listed
as ‘fauna that is rare or is likely to become extinct’ in the Wildlife Conservation (Specifically Protected Fauna)
Notice 2010, and under state policy they are ranked as endangered based on the IUCN criteria. The Southeast
Indian Ocean pygmy blue whale population (also known as Indo-Australian pygmy blue whale population)
inhabits waters from Indonesia along the coast of WA, and beyond into South Australia and the Southern Ocean
(from here on referred to as pygmy blue whales). As with most baleen whales they undertake an annual
migration from higher latitude feeding grounds to lower latitude breeding grounds. Pygmy blue whales feed on
krill and depend on areas of high krill density to meet their high calorific requirements. Generally speaking,
pygmy blue whales are present at feeding grounds from November to May (Commonwealth of Australia, 2015);
however, a finer scale analysis of migration timing is provided later in this subsection.

Using data from both satellite tagging studies (2009-2021, a total of 22 tagged whales) and acoustic monitoring
studies (2006-2019), the three most important feeding grounds in WA for this population have recently been
confirmed by Thums et al. (2021) as being 1) the Perth Canyon and vicinity, 2) the shelf edge off Geraldton, and
3) the shelf edge from Ningaloo Reef to Rowley Shoals. This population also utilises feeding grounds at the
Bonney Upwelling and other upwelling features off SA, Vic and Tas (Gill, 2002; McCauley et al., 2018; Moller et
al., 2020) and south of Australian waters along the subtropical convergence zone (Garcia-Rojas et al., 2018).
Acoustic detections from Scott Reef (c. 300 km southwest of the OA) have been consistently made (McCauley,
2011) and it has been suggested that this, coupled with high krill densities (Sutton et al., 2019), could indicate
that some feeding may also occur here. While feeding at Scott Reef cannot be dismissed, Thums et al. (2021)
suggests that this site (if indeed it does support feeding) is of lower relative importance. Despite this, Scott Reef
potentially represents the nearest feeding location of pygmy blue whales to the OA. It is also noteworthy that
foraging does occur along the migratory route, Double et al. (2014) and Moller et al. (2020) also suggest that
foraging could also occur at the Indonesian breeding grounds as productive upwellings occur here from July to
September each year which coincides with pygmy blue whale presence (Double et al., 2014).

While a total population abundance estimate is unavailable for the Southeast Indian Ocean pygmy blue whale,
photo-identification mark-recapture estimates of the number of whales using the Perth Canyon foraging habitat
are between 532 and 1,754 individuals (Jenner et al., 2008), and similar estimates of 662 to 1,559 were made
following an acoustic assessment of southbound migrating blue whales off Exmouth (McCauley and Jenner,
2010). The total population size is assumed to be much higher though as these assessments only account for
one of the known important feeding locations.

Sexual maturity of pygmy blue whales is reached at approximately 10 years of age, and adult females calve every
two to three years (Commonwealth of Australia, 2015). Evidence suggests that the breeding ground for this
population occurs in Indonesian waters, including Banda Sea, Molucca Sea, Timor Sea and Savu Sea (Gales et al.,
2010; Thums et al., 2021).
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Understanding migration timing and migration route is central to understanding temporal and spatial effects of
anthropogenic activities on pygmy blue whales. It is noteworthy that there is substantial individual variation in
both (Thums et al., 2021). For this reason, it is difficult to provide absolute time periods during which whales
will certainly pass through or nearby the OA, but Table 21 summarises multiple lines of evidence to suggest the
months when whales could be in the vicinity of the OA.
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Table 21 Migration timing of Pygmy Blue Whales in the vicinity of the OA

Northwest WA
- Between 12.4°S and 23.6°S

- Satellite tag data
- 13 whales (N), 2 whales (S)

Indonesia
- North of 12.4°S, limit of EEZ
- Satellite tag data
- 6 whales (N), 2 whales (S)

Scott Reef
- Between 13.45°S to 14.25°S
- Acoustic monitoring data
- 12 noise loggers

Assumed Presence of Pygmy
Blue Whales
in OA
- See text for more context

- Source: Thums et al. (2021)

- Source: Thums et al. (2021)

- Source: McCauley, 2011

Apr Migrating north, earliest date 12 Apr Calls detected from early-Apr Presence of northbound whales
(start of from late Apr
northward
migration
period)
May Migrating north Migrating north, earliest date 15 Calls detected Presence of northbound whales
May
Jun Migrating north Migrating north Calls detected Presence of northbound whales
Jul Migrating north, latest date 12 Jul Migrating north Calls detected Presence of northbound whales
Aug Migrating north Calls detected until mid-Aug Presence of northbound whales
Sep Migrating south, earliest date 23 Sep | Migrating south Presence of southbound whales
(start of from late Sep
southward
migration
period)
Oct Migrating south Migrating south, latest date 11 Oct Calls detected from early Oct Presence of southbound whales
Nov Migrating south, latest date 3 Nov Calls detected Presence of southbound whales
Dec Calls detected Presence of southbound whales
Jan Calls detected until mid-Jan Presence of southbound whales
Feb
Mar
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For the northbound migration, the conclusions presented in column 5 of are underpinned by the data presented
by Thums et al. (2021) regarding the occupancy rates of whales during migration where the time whales spent
in northwest WA (12.4°S to 23.6°S) was: 19 + 6 days on the northern migration (n = 13). On this basis,
theoretically:

e Individual whales embarking on their northern migration early in the season, for example say 12 April,
could be expected to pass into Indonesian waters (12.4°S, i.e. close to the OA), anytime from c. 25 April
to 7 May; and

e Individual whales embarking on their northern migration late in the season, for example say 12 July,
could be expected to pass into Indonesian waters (12.4°S, i.e. close to the OA), anytime from c. 25 July
to 6 August.

Satellite tagging data and acoustic data (see Table 21) align well with regard to the extent of the northbound
migration period; indicating that in the vicinity of the OA whales will be passing in a northbound direction from
April to August.

There is however some uncertainty about the extent of the southbound migration period as tagging data
suggests that, in the vicinity of the OA, whales will be travelling south from September to November, but acoustic
data collected by McCauley (2011) from Scott Reef suggests that the southern migration period may extend until
January. Of note here is that only two of the tagged whales documented by Thums et al. (2021) continued to
transmit data during the southbound migration, so the sample size here is highly restrictive, and as highlighted
by the authors, further research is needed regarding the southbound migration. For this reason, this EP takes a
precautionary approach and assumes that southbound whales could be present in and around the OA until
January.

There is considerable variability in the characteristics of the northward migratory corridor with latitude, where
along the southern part of WA as far north as North-West Cape — Rowley Shoals, the corridor occurs relatively
close to the Australian coast (100 + 1.7 km) (Double et al., 2014) and is relatively narrow (Thums et al., 2021).
North of Rowley Shoals, the migratory corridor widens substantially and becomes highly dispersed over an area
of up to c. 700 km (Thums et al., 2021). In general, the migratory route of pygmy blue whales off WA makes
extensive use of continental slope habitat (as opposed to shelf habitat which is more typical of pygmy blue whale
movements off SA) (Thums et al., 2021). This highly dispersed nature of the migratory corridor in the vicinity of
the OA means that whale density at this latitude is low, and although tag durations reported by Thums et al.
(2021), were insufficient to document all tagged whales through to the Banda Sea breeding ground, it appears
that at least half of the tagged whales were on a trajectory to pass along the west coast of Timor (see Figure 2
of Thums et al., 2021) before their tags stopped transmitting. Further to this, McCauley et al. (2011) reported
that only 6-40% of the whales that pass Exmouth also pass Scott Reef (c. 300 km southwest of the OA) and no
tagged whales travelled inshore of Scott Reef (Thums et al., 2021). This provides further evidence that a high
proportion of northbound whales disperse widely as they progress north and therefore, whale density within
the OA is expected to be low.

Some evidence of foraging or breeding or resting (characterised by lower rates of directional movement) was
detected by Thums et al. (2021) along the east coast of Timor, but in general, this area is more commonly
characterised by migratory behaviours. The most important migratory path at this latitude is however along the
west coast of Timor (Thums et al., 2021) through the Savu Sea.
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Thums et al., (2021) provide an assessment that compares the placement and extent of the existing pygmy blue
whale BIAs (see Figure 22) with the locational data from tagged whales and acoustic detections. They concluded
that there is generally good alighment between the migration BIA and the collected data. They did note that
the migration BIA encompasses not only migratory behaviours, but also the presumed feeding/breeding/resting
area in the Banda Sea, stating that further research is required to quantify the extent of area used by whales for
different behaviours in Indonesian waters.

Blue whales vocalise at a low frequency (average of 0.01 —0.110 kHz) (McDonald et al., 2001; Miller et al., 2014),
meaning that their calls travel hundreds of kilometres underwater. Vocalisations of pygmy blue whales off Cape
Leeuwin (WA) have been characterised as songs of either two or three repeating tonal sounds with harmonics
(Gavrilov et al., 2011). The most intense tonal sounds were recorded to have a source level of 1792 dBre 1
pMPa @ 1 m. Weaker short-duration calls of impulsive down-swept sounds were estimated to have source levels
of 168 — 179 dBre 1 yPa @ 1 m (Gavrilov et al., 2011).

The EPBC Act protected Matters Database considers that blue whales are known to occur in the OA and EMBA,
and both the OA and EMBA overlap with distribution and migration BIAs for this species. The closest foraging
BIA is located around Scott Reef to the southwest of the OA and EMBA (Figure 22).

4.5.6.3 Fin whale

Fin whales are currently listed by the IUCN and the EPBC Act as ‘vulnerable’. Within WA, this species is listed as
‘endangered’ under the BCA. In general, fin whales are found in offshore waters throughout the world (NOAA,
2018). Like other baleen whales, they head to high latitudes (between 50°S and 65°S) to feed over the summer
months (Miyashita et al., 1995) and move to warmer lower latitude waters during winter to breed. Their
migration paths are oceanic, and do not obviously follow coastlines (Bannister et al., 1996). The migratory
distribution of fin whales around Australia was investigated by Aulich et al. (2019) using passive acoustic
monitoring and the results of this study for WA are summarised below.

Five monitoring stations were located along the WA coast at (from north to south) Scott Reef, Dampier,
Montebello Islands, Onslow, Perth Canyon and Cape Leeuwin. Despite a three-year monitoring period at Scott
Reef (the closest monitoring station to the OA), no fin whale vocalisations were detected at this location, neither
were there any recorded off Onslow (two-year deployment). Calls were however detected from the Dampier,
Perth Canyon and Cape Leeuwin stations. Perth Canyon represented the WA site with the greatest number of
detections with a total of c. 177,000 fin whale pulses detected between 2009-2016. Across years, whales had a
seasonal presence here from May to October. Fin whales were only recorded in two of the four survey years at
Dampier where detections were made from August to October. The authors hypothesised that the lower rate
of detection for Dampier could indicate either that whales at this latitude are spread across a wider offshore
area; hence density and therefore detection rates are substantially lower or that most whales do not reach
waters this far north. The lower detection rates for the Montebello Island and Onslow sites were more likely to
reflect a smaller detection range based on shallower deployment sites.

Despite fin whales being listed as ‘likely’ to occur in the OA on the EPBC Protected Matters Database, the lack of
acoustic detections north of Dampier suggest that if they do occur further north they will be at very low

densities.

Fin whale communication vocalisations have been described as short (<1 second) down-swept tones, between
28 and 15 Hz at source levels of 189 + 4 dB re 1 pPa @1 m (Sirovi¢ et al., 2007).

The EPBC Act Protected Matters Database considers that fin whales are likely to occur in the OA and EMBA.
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4.5.6.4 False killer whale

False killer whales are currently listed by the IUCN as ‘near threatened’ on account of their low natural densities,
declining population trends and widespread impacts from fisheries bycatch. False killer whales are not listed as
a threatened or migratory species by the EPBC Act, and within WA, this species is not listed as ‘threatened or
priority fauna’ under the BCA.

Distributional information for this species at sea occurrence is scant for Australian waters, but strandings data
suggests that false killer whales are widely distributed (Bannister et al., 1996; Chatto and Warneke 2000; Nicol
1987). Seasonal latitudinal changes and inshore/offshore movements may occur in response to the presence of
warm oceanic currents and prey availability, such movements have been described for this species in western
North Pacific and the northeastern Pacific (Culik, 2005; Ross, 2006).

Satellite tracking of four false killer whales was undertaken in the Arafura and Timor Seas in 2014 and indicated
that although tagged individuals travelled large distances (over 7,500 km in ¢ 100 days), the median distance
from land was 24 km (range 100 m to 188 km) and water depth range was 0.3 to 118 m (Palmer et al., 2017).
Locational positions from tracked whales extended from northwest of Darwin to Cape Wessel (Palmer et al.,
2017). It is unknown if Australia waters support separate inshore and offshore populations as has been
documented for other locations (e.g. in Hawaii: Baird et al., 2008), but this possibility may explain why the
apparent distribution of tagged animals off the NT coast did not conform to the typical habitat preference for
this species which is for deep oceanic waters (Stacey and Baird, 1991).

Despite false killer whales being listed as ‘likely’ to occur in the OA on the EPBC Protected Matters Database,
this species typically occurs at low natural densities (Baird, 2018).

4.5.6.5 Seiwhale

Sei whales are currently listed by the IUCN as ‘endangered’ and as ‘vulnerable’ by the EPBC Act. Within WA, this
species is listed as ‘endangered’ under the BCA. Sei whales are thought to undertake a similar annual migration
as other great whale species, although the timing of the sei whale migration is possibly later than the other
species (Commonwealth Government, 2005).

Sei whales tend to prefer warmer water temperatures than other baleen whales (Mizroch et al., 1984); their
preferred water temperature is between 8 and 18°C (Horwood, 2009). In the south Indian Ocean the summer
distribution (Jan-Feb) is thought to occur mostly between 40-55°S (Miyashita et al., 1995), but winter
distributions at lower latitudes are not well understood. Sei whale occurrence and distribution in Australian
waters has been complicated by the appearance similarities between sei and Bryde’s whales; with many early
records of sei whales not thought to be Bryde’s whales which are more common in warmer waters (DoE, 2022g).
In general this species is infrequently sighted in Australian waters, but records from WA do exist
(Commonwealth, 2005).

Sei whale vocalisations have been recorded as low-frequency down-sweep calls that sweep from 82 to 34 Hz
over 1.4 seconds, most often produced as a single call but occasionally as pairs or triplicates (Baumgartner et
al., 2008). As well as low-frequency tonal and swept calls, McDonald (2006) also recorded broadband sounds
described as ‘growls’ or ‘wooshes’. The maximum source level of tonal calls recorded by McDonald (2006) was
156 £3.6 dBrel1 pyPa @ 1 m.

The EPBC Act Protected Matters Database considers that sei whales are likely to occur in the OA and EMBA.
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4.5.6.6 Bryde’s whale

Bryde’s whales are currently listed by the IUCN as of ‘least concern’ and as ‘migratory’ by the EPBC Act. Within
WA, this species is not listed as threatened or priority fauna under the BCA.

Year-round acoustic detections of Bryde’s whales near Scott Reef were detected by McCauley (2011). This
report also noted that Bryde’s whale calls have also been detected from locations north of Darwin to off Exmouth
with no apparent seasonality. In general, the distribution of Bryde’s whales is typically restricted to tropical and
warm temperate waters with a latitudinal range of between 40°N and 40°S (Kato, 2002). A point of difference
between Bryde’s whales and other baleen whales is that they do not migrate (Kato, 2002).

Oleson et al. (2003) analysed Bryde’s whale calls from the Eastern Tropical Pacific, the Caribbean, and the
Northwest Pacific. Whilst they concluded that regional variations in calls were present, Bryde’s whales typically
produce low frequency ‘tonal’ and ‘swept’ calls that are not dissimilar to other baleen whales. Virtually all calls
analysed had a fundamental frequency below 60 Hz and were produced in extended sequences (Oleson et al.,
2003).

The EPBC Act Protected Matters Database considers that Bryde’s whales may occur in the OA and are likely to
occur in the EMBA.

4.5.6.7 Indian Ocean Bottlenose Dolphin and Spotted Bottlenose Dolphin

The Indian Ocean bottlenose dolphin is currently listed by the IUCN as ‘near threatened’ but is not listed by the
EPBC Act or the BCA; however, DoE (2022h) recognises that the taxonomic and conservation status of many
populations is unknown. The spotted bottlenose dolphin population of the Arafura and Timor Seas is currently
considered to be a regional population of the broader taxonomic unit that is referred to as the Indian Ocean
bottlenose dolphin (CMS, 2016).

Indian Ocean bottlenose dolphins are restricted to coastal waters of the Indo-Pacific, Indian and Western Pacific
Oceans, where they are most commonly found in water depths less than 100 m (Wang, 2018). Within Australian
waters, this species is distributed contiguously around the Australian mainland, where they have been confirmed
to occur in bays and estuaries, nearshore waters, open coast environments, and shallow offshore waters off
eastern, western, and northern Australia (Hale et al., 2000; Méller and Behereharay, 2001).

The vocalisations of Indian Ocean bottlenose dolphins are likely to be similar to those of common bottlenose
dolphins which include echolocation clicks in the frequency range of 0.1 to 300 kHz (source levels of 125 to 173
dB re 1 pPa at 1 m), and communication whistles from 0.8 to 24 kHz (source levels of 218-228 dBre 1 pPaat 1
m) (Au et al., 1974; Evans, 1987; Richardson et al., 1995).

The EPBC Act Protected Matters Database considers that the Indian Ocean bottlenose dolphin may occur in the
OA and is likely to occur in the EMBA, and that the regional spotted dolphin population from the Arafura and
Timor Seas may occur in the OA and is known to occur in the EMBA. Although no overlap occurs with either the
OA or EMBA, breeding/calving and foraging BIAs for this species (Tursiops aduncus), listed as Indo-
Pacific/Spotted bottlenose dolphins, are located in the vicinity of Augustus Island. A breeding BIA for the species
is also located near Darwin Harbour.
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4.5.6.8 Australian Snubfin Dolphin

Australian snubfin dolphins are currently listed by the IUCN as ‘vulnerable’ and as ‘migratory’ by the EPBC Act.
Within WA, this species is listed as ‘Priority 4’ under the BCA which relates to ‘rare, near threatened and other
species in need of monitoring’.

The distribution of this species is primarily shallow coastal waters (< 20 m deep) around the northern half of
Australia between Broome and Brisbane River (Parra et al., 2002). Occurrence tends to be particularly
associated with estuaries, river mouths and seagrass beds, but records of this species have been made out to 23
km offshore and along the northern Sahul Shelf (Parra, 2006; Parra and Corkeron, 2001; Parra et al., 2002; DoE
2022i). It is possible that Australian snubfin dolphins use shallow waters of the Sahul Shelf to transit between
Australian coastal waters and eastern Indonesia and Papua New Guinea (DoE, 2022i), indeed a record of this
species exists from Papua New Guinea (Beasley et al., 2002).

In WA, important areas for this species occur at Beagle and Pender Bays on the Dampier Peninsula, and Yampi
Sound, and between Kuri Bay and Cape Londonderry (DEWHA, 2008b), although detailed population
assessments for this species in WA have not been conducted to date. Evidence from this species in Queensland
suggest that alongshore home-ranges for this species are large (Parra, 2006) and that average pod size is 5
individuals range 1-15) (Parra, 2005).

The EPBC Act Protected Matters Database considers that Australian snubfin dolphins are known to occur in the
EMBA. Although the OA does not overlap with any BIAs for this species, the EMBA overlaps with
breeding/calving/resting and foraging BIAs in the vicinity of Kalumburu and Scambridge Gulf.

4.5.6.9 Australian Humpback Dolphin

Australian humpback dolphins are currently listed by the IUCN as ‘vulnerable’ and as ‘migratory’ by the EPBC
Act. Within WA, this species is listed as ‘Priority 4’ under the BCA which relates to ‘rare, near threatened and
other species in need of monitoring’.

This species occurs in tropical and subtropical waters along the northern Australian coast, including across the
Sahul Shelf where they range between Australian waters and waters around the island of New Guinea (Jefferson
and Rosenbaum, 2014), however uncertainties about the distribution around New Guinea and throughout the
Arafura Sea remain due to lack of surveys in this area (Parra and Cagnazzi, 2016). While some movement
between jurisdictions may occur, the majority of sightings data in Australian waters indicates that this species
occupies coastal waters (< 20 km from shore) or sheltered offshore locations (close to islands or reefs) most of
the time (Parra and Cagnazzi, 2016). Indeed, sightings in WA occurred in both clear water and turbid water
habitats within 5 km of the coast, from 1 — 40 m water depth (see Parra and Cagnazzi, 2016). This species
typically occurs in small groups and low levels of dispersal between populations has been hypothesised based
on genetic studies (Parra and Cagnazzi, 2016).

The EPBC Act Protected Matters database considers that Australian humpback dolphins are known to occur in
the EMBA. Although the OA does not overlap with any BIAs for this species, the EMBA overlaps with foraging
BIAs in the vicinity of Kalumburu and breeding and foraging BlIAs for Australian humpback dolphins (Sousa
sahulensis), listed as Indo-Pacific humpback dolphins, are also located near Darwin Harbour (Figure 21).
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4.5.6.10 Dugong

Dugongs are currently listed by the IUCN as ‘vulnerable’ and as ‘migratory’ by the EPBC Act. Within WA, this
species is listed as ‘other specially protected fauna’ under the BCA which relates to ‘fauna otherwise in need of
special protection to ensure their conservation’. Dugongs have a patchy, but large distribution across the South
Pacific, occurring in Papua New Guinea, Solomon Islands, Vanuatu, New Caledonia, Palau and Australia
(Gillespie, 2005). Given their reliance on seagrass habitats for food, their distribution is closely linked to the
presence of seagrass meadows in tropical and subtropical waters. The highest densities of dugongs occur in
large shallow bays, wide mangrove channels or in the lee of nearshore islands (Marsh et al., 2011), although
they also use some offshore habitat over shallow, protected areas of the continental shelf (DoE, 2022j). In WA,
several areas support dugong populations; however, the Kimberley Coast, including Roebuck Bay (Brown et al.,
2014) and Ashmore Reef are of relevance to the EMBA. In general dugongs spend most of their time in water
depths of less than 3 m (Chilvers et al., 2004).

Patchy seagrass habitat means that individual dugongs move between significant seagrass meadows (Sheppard
et al., 2006), but the movement pattern and extent of individuals tends to vary substantially. The largest
distance that an individual has been recorded travelling (between foraging habitats) is 560 km (Sheppard et al.,
2006). Dugongs are a long-lived slow breeding species that are subject to a wide range of threats across their
distribution (Woinarski et al., 2014).

The EPBC Act Protected Matters Database considers that dugongs are known to occur (including breeding) in
the EMBA. The EMBA overlaps with the dugong foraging and breeding/calving/nursing BIAs located around
Ashmore Reef. The dugong population at Ashmore Reef is estimated at c. 100 individuals (all age classes
represented) and is possibly genetically distinct from other Australian populations (Whiting and Guinea, 2005).
Habitat used by these dugongs here is considered unusual in its oceanic nature compared to populations around
the Australian mainland, and a dugong sighting 130 km east of Ashmore Reef suggests that dugongs may also
utilise other shallow areas of the Sahul Shelf (Whiting and Guinea, 2005). There is no overlap between the
dugong BIAs and the OA.
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4.5.7 Seabirds and Migratory Shorebirds

There are over 100 species of seabirds that occur naturally or regularly visit Australia during the course of their
lifecycle. Australia’s coastal and oceanic habitats, particularly offshore islands and surrounding waters are
critically important areas for seabirds during the breeding and non-breeding season as places to breed, rest and
feed. For long-distance migratory species, these habitats also provide resources so birds can build enough
energy reserves to travel the long distance to complete their annual migration.

The DoEE has prepared a draft of a wildlife conservation plan for seabirds (DoEE, 2019). The Plan aims to provide
a strategic national framework for the research and management of listed marine and migratory seabirds and
to outline national activities to support the conservation of 76 seabird species and their habitat in Australia and
beyond.

Many migratory shorebirds and seabird species are known to occur in the NWMR and NMR and 34 bird species
are considered to be ecologically significant for the marine parks; that is, they are either endemic to the region,
have a high number of interactions with the region (nesting, foraging, roosting or migrating) or have life history
characteristics that make them vulnerable.

A number of seabirds and BIAs have been identified as potentially present within the OA and/or EMBA. A
description of the distribution, migration movements, preferred habitat and life stages of the identified marine
bird species is provided in Appendix D. The offshore distribution of seabirds is patchy, with birds congregating
in areas where food is abundant (Reid et al., 2002). A number of the seabirds identified as potentially present
do not breed in close proximity to the OA, as there are no islands within the OA to support breeding colonies,
and seabirds breeding season will also determine the presence of seabirds. Therefore, not all the species
identified in the tables below may be present during the Seismic Survey and, where possible, an indication of
seasonality has been provided.

The closest known breeding sites occur at Ashmore Island and along the coast, east of the OA, see Figure 23,
which support seabird and shorebird colonies of 10,000-15,000 birds. Extensive areas of shorebird and
waterbird feeding habitat are associated with the mangroves and mudflats in this region (DEWHA, 2008b).
Additionally, the Cartier Island and Ashmore Reef, within the EMBA, support breeding colonies of seabirds and
migratory shorebirds. Given coastal habitats support large migratory populations, seabirds may fly over the OA
during migrations.

Results from the EPBC Act Protected Matters Database (3 March 2022) revealed that there are one threatened,
three threatened and migratory, and eight migratory seabird species that may be present within the OA, in
addition to nine threatened, three threatened and migratory, and 29 migratory seabird species within the wider
EMBA.

Within the EMBA another eight seabirds, that is not listed as threatened or migratory, has been registered: Black
Noddy (Anous minutus), Rainbow Bee-eater (Merops ornatus), White-bellied Sea-Eagle (Haliaeetus leucogaster),
Black-eared Cuckoo (Chalcites osculans), Cattle Egret (Bubulcus ibis), Silver Gull (Chroicocephalus
novaehollandiae), Lesser Crested Tern (Thalasseus bengalensis) and Magpie Goose (Anseranas semipalmata).

The following BIAs for marine bird species are located adjacent to the OA, within or close to the EMBA (Figure
23):

e Lesser crested tern breeding BlAs with the nearest located approximately 87 km southeast of the OA,
e Greater crested tern breeding BIA, located 87 km southeast of the OA;

e Roseate tern breeding BlAs, with the nearest located approximately 125 km southeast of the OA;
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e Lesser frigatebird breeding and foraging BlAs, with the nearest located approximately 17 km south of
the OA;

e Greater frigatebird breeding and foraging BIAs, with the nearest located 50 km west of the OA;
e Wedge-tailed shearwater breeding BIAs, with the nearest located 56 km of the OA;

e White-tailed tropicbird breeding BIA, located 60 km west of the OA;

e Red-footed booby breeding and foraging BIA, located 50 km west of the OA;

e Brown booby breeding and foraging BIA, located 114 km west of the OA,;

e Little tern breeding BIAs, with the nearest located approximately 156 km south of the OA; and

e Little tern resting BIA (Ashmore Reef) located approximately 146 km west of the OA.
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Figure 23 Biologically Important Areas for Seabirds and Migratory Shorebirds in the EMBA
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4.5.8 Conservation Management Plans

Based on the characterisation of the biological environment provided in Section 4.5, a summary of the EPBC Act
Conservation Management Plans, Recovery Plans and Conservation Advice that relate to species with the
potential to occur within the OA are described in Table 22, below. In addition, any relevant measure contained
within the conservation advice and recovery plans has been considered as part of the assessment of impacts
and risks that may occur as a result of the Seismic Survey (Section 7 — Section 9).
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Table 22 EPBC Act Conservation Management Plans, Recovery Plans and Conservation Advice relevant to the Seismic Survey

Species

Whale shark

Flatback Turtle

Relevant
Plan/Conservation Advice

Conservation Advice
adopted 1 October 2015

2017 Recovery Plan for
Marine Turtles in Australia

Key threats within Plan/Advice
of relevance to MSS

Boat strike

Marine debris — Entanglement
and Ingestion

Plan/Advice actions relevant to this EP

Minimise transit time of large vessels in areas close to marine features likely to
correlate with whale shark aggregations (Note these areas are not expected
within OA).

Support the implementation of the EPBC Act in accordance with the Threat
Abatement Plan for the impacts of marine debris on vertebrate marine life
(Commonwealth of Australia 2018).

Chemical (e.g., from vessels) and
terrestrial discharge

Ensure spill risk strategies and response programs adequately include
management for marine turtles and their habitats, particularly in reference to
‘slow to recover habitats’, (e.g., nesting habitat, seagrass meadows or coral reefs).

Light pollution

No management actions of relevance to the Seismic Survey due to lack of habitat
critical to marine turtles and turtle nesting are located in the vicinity of the OA.

However, in accordance with the National Light Pollution Guidelines for Wildlife
(Commonwealth of Australia 2020), important internesting habitat for listed
species was identified within the OA and important foraging habitat was reported
within 20 km of the OA. Subsequently, the potential impacts of artificial light
generated throughout the Seismic Survey on marine turtles is further assessed in
Section 7.5.2.3.

Vessel disturbance

No management actions specific to vessel disturbance identified in Recovery Plan.

Noise disturbance

No management actions specific to vessel disturbance identified in Recovery Plan.

Hawksbill Turtle

2017 Recovery Plan for
Marine Turtles in Australia

See above for threats

See above for relevant actions.

Olive Ridley Turtle

2017 Recovery Plan for
Marine Turtles in Australia

See above for threats

See above for relevant actions.
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Species Relevant Key threats within Plan/Advice Plan/Advice actions relevant to this EP
Plan/Conservation Advice of relevance to MSS

Marine debris — Entanglement Support the implementation of the EPBC Act in accordance with the Threat
and Ingestion Abatement Plan for the impacts of marine debris on vertebrate marine life
(Commonwealth of Australia 2018).

Chemical (e.g., from vessels) and | Ensure spill risk strategies and response programs adequately include
terrestrial discharge management for marine turtles and their habitats, particularly in reference to
‘slow to recover habitats’, (e.g. nesting habitat, seagrass meadows or coral reefs).

2017 Recovery Plan for No management actions of relevance to the Seismic Survey were identified due to
Marine Turtles in Australia lack of habitat critical to marine turtles and turtle nesting present in the vicinity of
the OA. Further, no important habitat was reported within 20 km of OA.
Nevertheless, a precautionary approach was taken and the potential impacts of
artificial light, generated throughout the Seismic Survey, on marine turtles is
further assessed in Section 7.5.2.3.

Green Turtle

Light pollution

Vessel disturbance No management actions specific to vessel disturbance identified in Recovery Plan.
Noise disturbance No management actions specific to vessel disturbance identified in Recovery Plan.
2017 Recovery Plan for | See above for threats See above for relevant actions.
Hawksbill Turtle Marine Turtles in
Australia.
. . Not delineated. More research is required to fully understand the threats and
Conservation Advice . . Lo .
Leaf-scaled Sea . ecological requirements for the species in order to determine the most
approved 15 February | Not delineated . . .
Snake 2011 appropriate management strategies. Thereafter, a Recovery Plan will be
considered.
Not delineated. More research is required to fully understand the threats and
) ) ecological requirements for the species in order to determine the most
Short-nose sea | CONServation Advice ) appropriate management strategies. Thereafter, a Recovery Plan will be
approved 15 February | Not delineated idered
Snake 011 considered.
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Species

Humpback whale

Relevant
Plan/Conservation Advice

Conservation Advice
approved 1 October 2015

Plan/Advice actions relevant to this EP

Key threats within Plan/Advice
of relevance to MSS

Noise interference

All seismic surveys must be undertaken consistently with the EPBC Act Policy
Statement 2.1 — Interactions between offshore seismic exploration and whales.
Should a survey be undertaken in or near a calving, resting, foraging area, or a
confined migratory pathway then Part B — additional management procedures
must also be applied;

For actions involving acoustic impacts (e.g. pile driving, explosives) on humpback
whale calving, resting, feeding areas, or confined migratory pathways site specific
acoustic modelling should be undertaken (including cumulative noise impacts);
Should acoustic impacts on humpback calving, resting, foraging areas, or confined
migratory pathways be identified a noise management plan should be developed.
This can include:

e The use of Shut-down and Caution Zones;
® Pre and post activity observations;
e The use of MMOs and/or PAM; and

e Implementation of an adaptive management program following verification
of the noise levels produced from the action (i.e. if the noise levels created
exceeded original expectations).

Vessel disturbance and strike

e Ensure all vessel strike incidents are reported in the National Vessel Strike
Database; and

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

BEAED

Plan/Advice actions relevant to this EP

Plan/Conservation Advice

2015 — 2025 Conservation

Key threats within Plan/Advice
of relevance to MSS

Noise interference — seismic and
shipping

Assess the effect of anthropogenic noise on blue whale behaviour;

Anthropogenic noise in BIAs will be managed such that any blue whale
continues to utilise the area without injury, and is not displaced from a
foraging area; and

EPBC Act Policy Statement 2.1. — Interaction between offshore seismic
exploration and whales is applied to all seismic surveys.

Blue whale Management Plan for the
Blue Whale e Ensure all vessel strike incidents are reported in the National Ship Strike
. Database; and
Vessel disturbance - vessel
collisions e Ensure the risk of vessel strikes on blue whales is considered when assessing
actions that increase vessel traffic in areas where blue whales occur and, if
required, appropriate mitigation measures are implemented.
. . No management actions specific to marine debris have been identified within the
Marine debris .
blue whale Conservation Management Plan.
® Once the spatial and temporal distribution (including BIAs) of fin whales if
. . . further defined, an assessment of the impacts of increasing anthropogenic
Anthropogenic noise and acoustic . .
. noise should be undertaken on fin whales; and
. Conservation Advice | disturbance
Fin whale

approved 1 October 2015

If required, additional management measures should be developed and
implemented to ensure the ongoing recovery of fin whales.

Vessel strike

Ensure all vessel strike incidents are reported in the National Vessel Strike
Database.
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Species Relevant Key threats within Plan/Advice Plan/Advice actions relevant to this EP

Plan/Conservation Advice of relevance to MSS

e Ensure all vessel strike incidents are reported in the National Vessel Strike
Database; and

) ) Vessel disturbance and strike e Ensure the risk of vessel strike on humpback whales is considered when
Sei whale Conservation Advice assessing actions that increase vessel traffic in areas where humpback whales
approved 1 October 2015 occur and, if required appropriate mitigation measures are implemented to
reduce the risk of vessel strike.

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

No management actions specific to prey depletion identified in the Conservation
Plan.

Vessel strike

Prey depletion

e |dentify important habitats for all seabirds during critical life stages; and
Anthropogenic disturbance

Draft Wildlife e Manage the effects of anthropogenic disturbance to seabird breeding and
Seabirds (general)® | Conservation Plan for roosting areas.
Seabirds 2019 Transport Identify important habitats for all seabirds during critical life stages

Pollution — marine debris, light | ® Enhance contingency plans to prevent and/or respond to environmental
pollution, acute pollution, heavy emergencies that have an impact on seabirds and their habitats; and
metals

e |dentify important habitats for all seabirds during critical life stages.

6 Species covered under the wildlife conservation plan include those listed within Table 1 of the ‘Draft Wildlife Conservation Plan for Seabirds’ (Commonwealth of Australia 2019), including but not limited to
White-tailed tropicbird (Phaethon lepturus), Wedge-tailed shearwater (Ardenna pacifica), Lesser Frigatebird (Fregata ariel), Greater Frigatebird (Fregata minor), Brown Booby (Sula leucogaster), Red-footed
booby (Sula sula), Little Tern (Sternula albifrons), Roseate Tern (Sterna dougallii), Crested Tern (Thalasseus bergii) and Lesser Crested Tern (Thalasseus bengalensis). As this document is still in draft and not in
effect, it has been used as a guideline only.
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4.6  Cultural and Heritage Values

In the NWMR and NMR, which comprise the OA and EMBA, cultural and heritage features such as sites of
aboriginal significance and built European heritage are important. Most of these features are located along or
in close proximity to the shoreline and coastal margins and fall within the State’s jurisdiction.

The cultural and heritage properties of the OA and surrounding EMBA are considered below; however, as
described above these are predominantly terrestrial and constrained to the coastal margins.

4.6.1 Aboriginal Heritage

Indigenous Australian people have a strong continuing connection with Land and Sea Country that extends back
some 50,000 years. Across Australia, Indigenous people have been sustainably using and managing their sea
Country throughout this period. Sea country is valued for Indigenous cultural identify, health and wellbeing. A
search of the Department of Aboriginal Affairs Aboriginal Heritage Inquiry System’ was undertaken to assess the
potential for Aboriginal sites or artefacts of significance to occur within the waters of the OA. The search
concluded that the OA does not overlap with any areas of known, registered Indigenous Heritage value, which
are largely constrained to the limit of State Coastal Waters approximately 127 km to the south. To this end,
Aboriginal Heritage sites are present along the coastline within the southern boundary of the EMBA in proximity
to Kalumburu and Cambridge Gulf. Given the EMBA reflects a coarse spatial footprint of impacts associated with
an unplanned event (i.e., shoreline accumulation of hydrocarbons, in the event of an oil spill), and the low
likelihood of occurrence, these sites are not predicted to be impacted.

4.6.1.1 Native Title

Native Title is the recognition that Aboriginal and Torres Strait Islander people have rights and interested to land
and waters according to their traditional law and customs, as set out in Australian Law, Native title is governed
by the Native Title Act 1993 (Cth). In accordance with the Native Title Act 1993, non-exclusive Native Title can
exist offshore within the limits of Australia’s territorial sea (12 NM), meaning that native titleholders will not
have the right to exclude others from accessing the sea or seabed in the waters where native title exists.

A search of the National Native Title Tribunal Register did not identify any Native Title areas or any pending titles
within the OA. However, two Native Title determinations have been made over (coastal) sea country within the
southern portion of EMBA, south of the OA, including the Uunguu Part A (Wanjina-Wunggurr (Native Title)
Aboriginal Corporation RNTBC on behalf of the members of the Wanjina Wunggurr community), and Balanggarra
(Combined) (Balanggarra Aboriginal Corporation RNTBC on behalf of the members of the Balanggarra
community) (Figure 24). These determinations, recognised in law, are non-exclusive, however, preserve
continuing rights to access sea country to hunt, fish, gather and use the resources of the waters for personal,
domestic, communal, cultural and spiritual needs.

7 Database accessed on 21 April 2022, via https://espatial.dplh.wa.gov.au/AHIS/index.htmI?viewer=AHIS
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Figure 24 Cultural Heritage
4.6.1.2 Traditional Use

Traditional Use of nearshore and marine waters in the vicinity of the OA and EMBA typically constitutes fishing,
hunting and trade activity (DSEWPC, 2012a). The Ashmore Islands are thought to have been visited by
Indonesian fishers from the islands of Rote, Sulawesi, and Ceram since the early eighteenth century, evidence
of this is found at gravesites within the Ashmore Reef Marine Park (DSEWPC, 2012a). The Ashmore Islands were
used both for fishing and as a staging point for voyages to the southern reefs off Australia’s coast. Visits from
traditional Indonesian fisherman continue today under the MoU 74 (see Section 4.4.1.2), with the MoU box
shown in Figure 28. Therefore, Indonesian traditional fishers may be present within the EMBA, but are not
expected to be present within the OA (further described in Section 4.7.3).

Australian Indigenous peoples use and actively manage the coastal and marine environments of the region as a
resource and to maintain cultural identity, health and wellbeing, including within conservation areas such as
Commonwealth, Australian and State Marine Parks. It is recognised that spiritual corridors extend from
terrestrial areas into nearshore and offshore waters, that a number of marine animals are totems for Indigenous
people, and that songlines pass through marine parks (DSEWPC, 2012a). Fishing, hunting, trade and the
maintenance of culture and heritage through ritual, stories and traditional knowledge continue to be important
uses of land and sea country (DSEWPC, 2012a).
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The North Kimberley Marine Park located approximately 101 km south of the OA (Figure 14), contains many
places of cultural and spiritual importance to traditional owners. Hunting, subsistence fishing and shell collecting
are recognised as occurring in the Kimberley region (DNP, 2018a; DPAW, 2016b; Smyth, 2007).

As identified in Section 4.6.1.1, the land and sea country of the Wanjina Wunggurr people extends from the
Bonaparte Archipelago to Kalumburu. The Wanjina Wunggurr people are strongly connected to sea country
within this area, undertaking pearling, fishing and trade with Makassan. Many of the offshore warrurru (reefs)
were visited by the Wanjina Wunggurr using rafts and canoes to take traditional sea voyages using travel routes
extending from Lammarck Island to East Holothuria Reef (Wunambal Gaambera Aboriginal Coroporation, 2016).
The continuing importance of traditional use within region is reflected in the establishment of the Uunguu
Indigenous Protected Area (Commonwealth of Australia, 2021).

The land and sea country of the Balanggarra people extends from Napier-Broome Bay to Cambridge Gulf and
Wyndham in the JBG. In the past, the Balanggarra people speared fish along the rocky shoreline and in shallow
waters. Saltwater fish, turtles, dugong, mud crabs and cockles continue to be important food sources for the
Balanggarra people today (DPAW, 2016b). Fishing and hunting are still practiced today (DPAW, 2016b).

The largest settlement is the Aboriginal community of Kalumburu (DPAW, 2016b). Kalumburu is located on the
western side of Cape Londonderry, 200 km southwest from the OA. There are no settlements on the western
coast of the JBG until the Cambridge Gulf where the Oombulgurri community is located, approximately 130 km
southeast of the OA.

4.6.2 European and Marine Heritage

Historic shipwrecks, sunken aircraft and associated relics are recognised and protected under the Underwater
Cultural Heritage Act 2019. Under the act, all wrecks and sunken aircraft more than 75 years old are protected,
together with their associated relics regardless of whether their actual locations are known. The Commonwealth
minister responsible for the environment can also make a declaration to protect any historically significant
wrecks or articles and relics that are less than 75 years old.

A search of the Australasian Underwater Cultural Heritage Database confirms that there are no protected
shipwrecks or sunken aircraft located within the OA. However, the Ann Millicent shipwreck (with shipwreck ID
3670), a sailing vessel wrecked in year 1888, is located immediately beyond the OA, 109 km to the west (Figure
Figure 25). Water depths at the wreck site are less than 80 m.
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Figure 25 Places of Marine Heritage including Shipwrecks and Aircraft wrecks
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4.7 Socio-Economic Environment

4.7.1 Coastal Settlements

Coastal settlements only occur along the southeastern extent of the EMBA, from Port Warrender across
northwest WA to Wadeye within the Northern Territory extent of the JBG. Overall, these coastal areas are
sparsely developed with population centres ranging from smaller indigenous community settlements of less
than 50 people to small towns such as Kununurra comprising a population of 5,308 (Australian Bureau of
Statistics, 2016).

Kununurra has an important horticultural industry, reflected in the high employment rates associated with the
Agriculture, Forestry and Fishing industry. It’s role as a transport hub in northern Australia is also evident, with
Transport and Services identified as an important economic base for the region (Clifton et al., 2007). Outside of
this, government administration and government supported industries such as education, defence and health
are important employment sectors.

The following list includes those settlements adjacent to the EMBA which have a direct association with the
marine environment through commercial and/or recreational activities and their corresponding population
values?:

e Kalumburu (population; 412);

e Kununurra (population; 5,308);

e Wyndham (population; 780);

e Wadeye (population; 2,280);

e Thamarrurr (population; 3,764); and

e Baines (population; 249).
Where limited information was available on the extent, population, and socio-economic environment for
community settlements, including indigenous community settlements, the precautionary principle has been
applied and assumed a direct association with the marine environment. To this end, potential impacts to these
coastal settlements has been evaluated and managed through engagement with the nominated State

Government and the Representative Aboriginal Torres Strait Islander Body, in this case the Kimberley Land
Council Aboriginal Corporation and the Northern Land Council (see Section 5).

8 As denoted in the Australian Bureau of Statistics 2016 Census data, in lieu of 2021 Census data (to be released July 2022).
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4.7.2 Tourism and Recreation
4.7.2.1 Whale Watching

Migrating humpback whales attract visitors to the Kimberley coastline from approximately July to September.
The coastline encompassing Roebuck Bay, Broome, and the adjacent coastal waters are the staging point for
departing whale watching cruise vessels and Australian Snubfin Dolphin viewing. Of note, is that Broome
represents the most northerly location along the WA coastline where whale watching tourism providers operate,
with most whale watching activity concentrated within the southwest region. Therefore, no commercial or
tourism-based whale watching activity is known or expected to occur within the OA or the EMBA.

No whale watching tourism services appear to occur centric to pygmy blue whales.

This is consistent with what is known about humpback and pygmy blue whale distribution, migration and habitat
use which show that humpback whale’s activity is largely constrained to the coastal waters extending from the
south up to the Bonaparte Archipelago and pygmy blue whale activity which appears to migrate to the offshore
waters immediately beyond the Dampier Archipelago on route to the warmer waters of Indonesia and Timor
Leste.

Due to these limitations, it is also considered unlikely that recreational whale watching activity is occurring
within the OA or the EMBA.

4.7.2.2 Cruise, Sailing and Boating Activity

Similar to that described for recreational diving and snorkelling activity, vessel-based tourism within the NWMR
is predominantly concentrated around natural features such as reefs, islands and cay, particularly, Rowley
Shoals, Adele Island, Scott Reef and Ashmore Reef. Activities are characterised by luxury, multi-day cruises
originating from Broome, travelling north, and incorporating a range of marine and terrestrial based activities
undertaken at key staging points. Tourism in the region typically peaks during the dry season, from May to
October. However, cruises are scheduled year-round.

No key staging or stop-over points were identified within the OA. However, a review of current itineraries for
Cruise Operators such as Coral Expeditions and Diversity Charters indicated they routinely visit West Island at
Ashmore Reef, a small Recreational Use Zone (IUCN V) within the broader AMP which otherwise comprises
Sanctuary Zone (IUCN la). Consequently, vessels may transit through the OA between key activity locations.

Having regard to the potential overlap in vessel tracks for tourism vessels and the proposed Seismic Survey
Vessel, SLB has consulted with industry representative bodies including Marine Tourism WA and Kimberley
Marine Tourism Association. The outcome of stakeholder consultation activities is described in Section 5.

A number of luxury cruise operators have previously been identified as accessing the Kimberley coastal waters
comprising the EMBA, including Kimberley Quest, Silversea and True North which operate from late throughout
February to November to avoid the wet season (Santos, 2021). Some Kimberley cruises extend to the coastal
waters of the IBG, situated over 350 km from the OA and located within the EMBA. Here, activities are
predominantly land-based or take place in rivers, estuaries or within a few kilometres from the coast. As describe
above, cruise itineraries do not include the offshore waters of the OA, although operators may occasionally
transit through the OA between key activity locations (Santos, 2021).

No sailing or other recreational boating activity was identified to occur within the OA, with the exception of
recreational fishing activity. Recreational fishing activity is described in Section 4.7.2.4.
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4.7.2.3 Diving, snorkelling and wildlife watching

Recreational diving and/or snorkelling within the northwest marine region of the OA generally occurs in water
depths less than 30 m, concentrating around natural features such as reefs, islands and cay, particularly around
Rowley Shoals, Adele Island, Scott Reef, Ashmore Reef, and around structures such as shipwrecks (DNP, 2018a;
WA DPIRD, 2021).

Given its relative proximity to higher value recreational dive sites, such as Ashmore Reef, and the prevailing
water depths (approximately 95% of that OA consists of water depths greater than 60 m), recreational diving
and/or snorkelling is not anticipated to occur within the OA. However, it is a permitted activity within the
adjacent Oceanic Shoals Marine Park, the marine waters where the Ann Millicent shipwreck is grounded (see
Section 4.6.2) and on the West Island of Ashmore Reef, all of which are located within the EMBA.

In all cases, dive sites within the EMBA are typically only accessible via boat. A search of mainstream dive and
charter tour offerings within the broader region identified two itineraries which included diving and snorkelling
activity at West Island, Ashmore Reef. Based on the information available, tours ranged from September to
December which is distinct from the peak cruise season ranging from May to October each year.

Bird watching activity is also known to occur at Ashmore Reef concurrent with the cruise and dive itinerates
identified above (Kimberley Bird Watching, 2018). Whilst historical itineraries indicate specific trips occurred
throughout the key seabird and shorebird breeding period from October through to March, no proposed
voyages were identified across this time period.

4.7.2.4 Recreational Fishing

Recreational fishing is a popular activity in Western Australia, providing important social and economic benefits
to the State’s population. The participation rate of Western Australian residents is generally above the national
average, with an estimated 25.4% of the population aged 15 years or older participating in fishing in the
2017/2018 monitoring period, which constitutes the most recent, published Statewide survey of boat-based
recreational fishing in Western Australia (Ryan et al., 2019). Recreational Boat Fishing Licenses (RBFL) are lodged
through the WA Department of Transport (WA DoT) and issued/regulated through WA DPIRD. There are four
Fishing Bioregions, including the South Coast, West Coast, Gascoyne, and the North Coast. For the purposes of
assessment, each bioregion can be further characterised into zones, whereby the Nort Coast bioregion
comprises the Kimberley and Pilbara zones. The OA is located within the North Coast bioregion, which extends
from Longitude 114 50 East to the WA —NT border and overlaps the Kimberley zone. The Kimberley zone extends
from Pardoo, in the south, to the WA-NT border.

Within the Kimberley portion of the Nort Coast Bioregion, 55% of recreational license holders fished 15 days or
more with 93% of activity reported to occur within the North Coast. Of the fishing effort recorded within the
North Coast, activity occurred predominantly in nearshore habitat (47%), followed by inshore demersal (33%),
estuary (11%), pelagic (4%), offshore demersal (2%) and freshwater (2%) (Ryan et al., 2019).

Twenty species accounted for 75% of the total catch (by numbers) of finfish and invertebrate in the Kimberley
zone within 2017/2018. The top finfish species caught (kept and released) were Stripey Snapper (11% of the
zone total catch), Grass Emporer (10%), Barramundi (7%) and Saddletail Snapper (5%). A further 14 species were
caught at rates between 2 and 5%. The most common invertebrate species were Mud Crab (6%) and Blue
Swimmer Crab (2%)(Ryan et al., 2019).
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Given only 6% of the of all recreational fishing activity within the Nort Coast is reported to occur within the
pelagic or offshore demersal environment, little to no recreational fishing activity is anticipated within the OA.
However, recreational fishing is known to occur within the nearshore, inshore and estuarine environments
comprising the EMBA.

4.7.3 Commercial Fisheries

Australia’s fisheries are those that occur within the Australian EEZ (waters out to 200 NM from coastal baselines).
Boundaries within Australia’s fisheries have been established in order to simplify jurisdiction (Department of
Agriculture and Water Resources (DoOAWR), 2002). Inshore waters out to 3 NM represent State waters, with
jurisdiction of these waters vested in the adjacent State or Territory (Geoscience Australia, 2018b). The
Commonwealth has jurisdiction over fisheries occurring in Commonwealth waters; those between 3 NM and
200 NM from the coastline (DoAWR, 2002). Commonwealth waters are covered by the Australian Fishing Zone
(Figure 26) (DoAWR, 2018) and are managed through the Australian Fisheries Management Authority (AFMA).
Where a fishery falls within multiple jurisdictions, an Offshore Constitutional Settlement arrangement is
generally developed, whereby sole responsibility is passed to one jurisdiction. Alternatively, a Joint Authority
may be formed, allowing for the co-management of the fishery through the legislation of one jurisdiction
(DOAWR, 2002).

Mortharn Praem Tomes Serait
Fisbiry Flaherad
Slopa '=|- .
GChristmas Trawd Fishery ; Coral Sea
Cocos
fHaaling] Iskansd Fishery
lslaed s
East Coadt Deepwaler
Traed Bactor
Wasbern Tuna &
Billfish Fishery
Wéritem Deopaater Horfolk lsland
m m
Travd Fidhery
Eaxhem Tuna &
Weibern Skipjack Bilifish Fishery
Tura Fishery
e ———  Easbern Skipjack Tuna Fishery
Tuna Fishery Commeesnalth Trasd Sechor
Gillnet, Honk ———p - Basz Sirail Cemiral
L ormmcawaalth L
GAB Trawd Sector T 1T8p Secien Zone Scallop Fishery
Small Pelagic
Soaathiann Bigukd Pl hary
Jig Fishery
Heard |sland & South Tagsman
Wz Donald blands Rive Fishery
Fiskseiry
Extant of the Ilamd
Australizn Fishing Zone Y
JM: 62,354
Source: DoOAWR, 2018

Figure 26 Australian Fishing Zone and Location of Commonwealth Fisheries
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The offshore waters of WA and the NT are rich in marine resources and include the fishing grounds of a variety
of commercial fisheries. The OA encompasses some Commonwealth, WA, and NT managed commercial
fisheries and these are discussed in the following sections.

4.7.3.1 Commonwealth Managed Fisheries — The Regulator

AFMA is the Government agency responsible for the management and sustainable use of Australia’s
Commonwealth fisheries (those from 3 NM out to the extent of the Australian Fishing Zone). AFMA was
established under the Fisheries Administration Act 1991, and it is under this Act, as well as the Fisheries
Management Act 1991, that AFMA is invested with its objectives, functions and powers.

AFMA looks after Commonwealth fisheries through:

e Research and science which provides the information to manage fisheries, such as the setting of quota
levels;

e Management and regulation that develops and makes the rules for fisheries (e.g. quota and gear
restrictions, and issuing of permits); and

e Monitoring and enforcement of rules and regulations.
The aim of AFMA is to keep fish species, and the marine environment as a whole, in good health for the future.

In order to achieve this, they work together with Australian State agencies, international counterparts, industry,
scientists, and recreational and environmental fishery stakeholders (AFMA, 2018b).

AFMA ensures that impacts on commercial fisheries from petroleum activities, including MSSs, are considered
by providing comment directly to the Department of Industry, Innovation and Science on annual acreage
releases, and by providing comment to petroleum companies on proposals that may have significant impacts on
fisheries. AFMA expects petroleum operators to consult directly with fishing operators about proposed
petroleum activities. Note that in some fisheries there are no associations (AFMA, 2018c).

Consultation with commercial fishers that may be affected by the Seismic Survey has been guided by AFMA
recommendations and expectations. See Section 5 and Appendix F for details on consultation with AFMA and
the commercial fishing sector.

Commonwealth-managed fisheries with management boundaries that overlap with the OA and EMBA include:
e Northern Prawn Fishery (NPF);
e North West Slope Trawl Fishery (NWSTF);
e Western Tuna and Billfish Fishery (WTBF);
e Southern Bluefin Tuna Fishery (SBTF); and
e Western Skipjack Tuna Fishery (WSTF).

These fisheries are further described below.
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4.7.3.1.1 Northern Prawn Fishery

The NPF extends from JBG across the top end to the Gulf of Carpentaria (Figure 27) with banana prawns and
tiger prawns being the main targeted species.

White banana prawn (Penaeus merguiensis) is mainly caught during the day on the eastern side of the Gulf of
Carpentaria, whereas redleg banana prawn (P. indicus) is caught during both day and night, mainly in JBG. Tiger
prawns (P. esculentus and P. semisulcatus) are primarily taken at night (daytime trawling has been prohibited
during the tiger prawn season). Most catches come from the southern and western Gulf of Carpentaria, and
along the Arnhem Land coast (ABARES, 2021).

The NPF uses otter trawl gear to target a range of tropical prawn species. Most vessels have transitioned from
using two trawl nets to using four trawl nets, a configuration that is considered more efficient (ABARES, 2021).
Fishing effort and participation were reduced from a peak in 1980 to the current levels of around 8,000 days of
effort and 52 vessels. Total catch in 2020 was 4,767 t, comprising 4,653 t of prawns and 114 t of byproduct
species (predominantly squid, bugs and scampi). Annual catches tend to be quite variable from year to year,
mostly because of natural variability associated with the target species, especially banana prawns (ABARES,
2021).

The fishery has two seasons: a predominantly banana prawn season that runs from 1 April to 15 June and a
longer tiger prawn season that runs from 1 August to 30 November.

Figure 27 shows the main areas of fishing activity in the within the NPF between 2015-2020, based on fishing
intensity data provided by the Australian Bureau of Agriculture and Resource Economics and Sciences (ABARES).
No fishing occurs within the OA as it is located outside the NPF boundaries, however the eastern part of the
EMBA extends into the JBG part of the NPF; however, the level of effort in this area is relatively minor compared
to other parts of the NPF.
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Figure 27 Fishing Effort within the Northern Prawn Fishery (2015-2020)
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4.7.3.1.2 North West Slope Trawl Fishery

The NWSTF operates off north-western Australia from 114°E to 125°E, roughly between the 200 m isobath and
the outer boundary of the Australian Fishing Zone. A large area of the Australia—Indonesia MOU box (an area
off north-western Western Australia where Indonesian fishers may operate using only traditional methods) falls
within the NWSTF (ABARES, 2021).

The NWSTF is divided into two regions, the western Pilbara and eastern Kimberly as shown in Figure 28. Since
the late 1990s, the NWSTF has predominantly been a scampi fishery using demersal trawl gear, however a
guantity of prawns is harvested each season, and squids are becoming an increasingly significant component of
the catch (ABARES, 2021).

Fishing effort in the NWSTF is often linked to fishing in the NPF (discussed in Section 4.7.3.1.1) in that when
boats cease to operate in the NPF, some move to the NWSTF (ABARES, 2021).

Figure 28 shows the areas of fishing activity in the within the NWSTF during 2019-20, based on fishing intensity
data provided by the ABARES. No fishing occurs within the OA as it is located outside the NWSTF boundaries,
however the western part of the EMBA extends part of the NWSTF, however no fishing occurred within the
EMBA during 2019-20 as most of the fishing occurred further south (offshore from Broome).
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Figure 28 Fishing Effort within the North West Slope Trawl Fishery (2019-2020)
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4.7.3.1.3 Western Tuna and Billfish Fishery

The WTBF operates in Australia’s Exclusive Economic Zone and high seas of the Indian Ocean. In recent years,
fishing effort has concentrated off south-west Western Australia (over 2,000 km from the OA), with occasional
activity off South Australia (ABARES, 2021), meaning there is no overlap of either the OA or EMBA with recent
fishing effort within the WTBF.

4.7.3.1.4 Western Skipjack Tuna Fishery

Two stocks of skipjack tuna (Katsuwonus pelamis) are thought to exist in Australian waters: one on the east
coast that is part of a broader stock in the Pacific Ocean and one on the west coast that is part of a larger stock
in the Indian Ocean. The two stocks are targeted by separate fisheries: the Eastern Skipjack Tuna Fishery and
the WSTF. These are collectively termed the Skipjack Tuna Fishery, but the two stocks are assessed separately
(ABARES, 2021).

Globally, catch of skipjack tuna increased steadily since the 1970s, and skipjack tuna has become one of the
most commercially important tuna species in both the Indian and Pacific oceans. Catch in the Skipjack Tuna
Fishery increased for a short period from 2005 to 2008, peaking at 817 t in 2007—-08. The catch was supplied
almost exclusively to the cannery in Port Lincoln. However, the cannery closed in 2010, and there has been no
catch in the Skipjack Tuna Fishery since the 2008—-09 fishing season (ABARES, 2021).

4.7.3.1.5 Southern Bluefin Tuna Fishery

The SBTF spans the Australian Fishing Zone. Southern bluefin tuna (Thunnus maccoyii) is targeted by fishing
fleets within the Australia’s EEZ. Young fish (1—4 years of age) move from the spawning ground in the north-
east Indian Ocean into the Australian EEZ and southwards along the Western Australian coast (ABARES, 2021).

Since 1992, most of the Australian catch has been taken by purse seine, targeting juvenile southern bluefin tuna
(2-5 years of age) in the Great Australian Bight with no fishing effort within the OA or EMBA. This catch is
transferred to aquaculture farming operations off the coast of Port Lincoln in South Australia, where the fish are
grown to a larger size to achieve higher market prices. Australian domestic longliners operating along the east
coast also catch southern bluefin tuna, and there is some recreational fishing for the species (ABARES, 2021).

There is no overlap with fishing effort within the SBTF and the OA or EMBA.
4.7.3.2 Western Australian Managed Fisheries

WA State commercial fisheries are managed by the Western Australian Department of Primary Industries and
Regional Development (DPIRD) under the Fish Resources Management Act 1994, Fisheries Resources
Management Regulations 1995, relevant gazetted notices and licence conditions and applicable Fishery
Management Plans.

The following WA managed fisheries have management boundaries that overlap with the OA and EMBA:
e Northern Demersal Scalefish Managed Fishery (NDSMF);
e Mackerel Managed Fishery (MMF);
e Specimen Shell Managed Fishery;
e Western Australia Joint Authority Northern Shark Fishery;

e Western Australian Sea Cucumber Fishery (SCF);
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e Marine Aquarium Fish Managed Fishery (MAFMF);

e Abalone Managed Fishery;

e Kimberly Prawn Managed Fishery (KPMF);

e Kimberly Gillnet and Barramundi Managed Fishery (KGBMF);
e West Coast Deep Sea Crustacean Managed Fishery;

e Pearl Oyster Managed Fishery; and

e Kimberly Crab Managed Fishery (KCMF).

Schlumberger requested fish catch and effort data from WA DPIRD (FishCube data) for the above fisheries. Data
were assessed for 60 x 60 NM and for 10 x 10 NM Catch and Effort System (CAES) blocks for the most recent six
years (2015 to 2020). DPIRD does not release catch and effort data for CAES blocks where less than three vessels
fished during the period of interest (i.e. less than three vessels per year or less than three vessels over the
complete 6-year period). Where this applies, the Vessel Count is marked ‘Less than 3’, while Weight and Fishing
Day Count are marked as ‘N/A’. CAES blocks where the results are provided in this way confirm that fishing
effort did occur within the block during that period, but the associated catch and effort values are not available.

Of the above fisheries, those which had any records of fishing effort within the OA were the NDSMF and MMF
and the KPMF had more than three fishing day counts recorded fishing effort within the EMBA (but outside the
OA). These three fisheries are discussed in greater detail in the following sections. In addition, fishing charters
operate close to and offshore of the Kimberley Coast and this activity is also discussed in the following sections.

The four other fisheries, namely the SCF, KCMF, MAFMF, and KGBMF, had very minor fishing effort® recorded in
the past five years within the southern part of the EMBA (adjacent to the Kimberley Coast) and are therefore
not discussed further.

4.7.3.2.1 Northern Demersal Scalefish Management Fishery

The NDSMF is divided into two subregions, namely the Pilbara and Kimberly subregions. The Kimberley
subregion of the NDSMF is relevant to this EP and operates off the WA coast east of 120° E longitude and is
divided into two areas, Area 1 being the inshore sector and Area 2 being the offshore sector, the latter being
split into three zones (Zones A, B, and C). The permitted methods in Area 2 of the NDSMF include handline,
dropline, and fish traps, but since 2002 it has essentially been a trap-based fishery which uses gear time access
and spatial zones as the primary management measures (Newman et al., 2020). The main species landed by this
fishery in the Kimberley subregion are goldband snapper, saddletail snapper, and red emperor.

Since 2008, annual catches within the Kimberley subregion of the NDSMF have exceeded 1,000 t (Newman et
al., 2020). The 2019 catch of 1,507 t was the largest reported catch across the whole fishery. The total catch
within the Kimberly subregion of the NDSMF in 2019 constituted 34% of the total catch within the entire NDSMF
(the remaining 64% being caught in the Pilbara subregion).

Analysis of FishCube data shows that the area of fishing effort within the Kimberley subregion of the NDSMF is
127,613 km? for the period between 2015 and 2020 (refer Figure 29). The OA overlaps with 14,526 km? (11 %)
of this fished area and the Acquisition Area overlaps 6,290 km? (5%) as shown in Figure 29.

° The SCF had three 10x10 NM boxes, all with <3 vessel counts; the KCMF had on 60x60 NM box with a <3 vessel count; the
KGBMF had four 60x60 NM boxes, three of which with <3 vessel counts and one with an unknown vessel count; and the
MAFMF had four 10x10 NM boxes, all with <3 vessel counts.
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Figure 29 Fishing Effort within the Northern Demersal Scalefish Managed Fishery (2015-2020)
4.7.3.2.2 Mackerel Managed Fishery

The MMF is divided into three areas with the OA being located within Area 1 — Kimberley (121°E to WA — NT
border). The primary target species of the MMF is Spanish mackerel (Scomberomorus commerson), which is
fished commercially between Geraldton and the NT border.

Licence holders may only fish for mackerel by trolling or hand-line. There are currently only 14 licences in the
Kimberley management area. A total of 15 vessels operated across the entire MMF during the 2019/20 season
(Lewis et al., 2021).

Analysis of FishCube data shows that the area of fishing effort within the Kimberley subregion of the NDSMF is
44,010 km? for the period between 2016 and 2020 (refer Figure 30). The OA overlaps with 538 km? (1 %) of this
fished area as shown in Figure 30 and no fishing occurred within the Acquisition Area.
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Figure 30 Fishing Effort within the Mackerel Managed Fishery (2015-2020)

4.7.3.2.3 Kimberley Prawn Managed Fishery

The KPMF is one of four managed prawn fisheries managed by the WA government and extends from Collier
Bay in the west to Napier Broome Bay. The total prawn landings in 2019 for the KPMF were 100 t which was the
lowest catch on record. The catch was primarily banana prawns (97 t), with 2 t of brown tiger prawns and 1 t of
blue endeavour prawns also taken. There are two fishing periods for the season (April to mid-June, then from
August to the end of November) with around 90% of the total landings taken in the first fishing period.

Analysis of FishCube data shows that the area of fishing effort within KPMF is concentrated close to the coast,
however some fishing occurs within the EMBA, but none within the OA or Acquisition Area (refer Figure 31).
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Figure 31 Fishing Effort within the Kimberley Prawn Managed Fishery (2015-2020)

4.7.3.2.4 Charter Fishing

The fishing charter industry in WA offers boat-based fishing tours of half day, full day and extended live aboard
charters of two to 10 days duration (Howard et al., 2021). The industry operates tours along most of the WA
coast, including the tours in the metropolitan area, regional tourist areas and a range of tours to very remote
locations. Tours are offered all year round from a range of ports. The fishing charter industry in WA is regulated
by the DPIRD. To operate as a Fishing Charter business, an operator is required to have a Fishing Tour Operator
Licence covering the specific zone in which they operate tours. There are four Fishing Bioregions or zones,
namely the South Coast, the West Coast, gascoyne, and the North Coast (Pilbara/Kimberley). Each zone has
different fishing regulations for possession limits per person. The charter fleet primarily consists primarily of
vessels between five and 25 metres. The OA is located within the North Coast zone, which extends from
Longitude 114 50 East to the WA — NT border.

The top species caught /kept In the North Coast zone in 2019 with shares of total take are Golden Snapper (14%),
Rankin Cod (11%), Spangled Emperor (7%) and Mangrove Jack (6%), however there are a variety of fish
caught/kept in with seven species rating 3-5% (Howard et al., 2021).

Figure 32 presents the charter fishing trip counts between 2016 and 2020. Most of the trips are close to the
Kimberley Coast, however there are occasional trips further offshore. There are no recorded trips within the OA
or Acquisition Area; however, some occur with the EMBA.
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Figure 32 Western Australia Charter Fishing Trip Counts (2015-2020)

4.7.3.3 Northern Territory Managed Fisheries

NT State commercial fisheries are managed by the Northern Territory Department of Industry, Tourism and
Trade (DITT), formerly known as the Department of Primary Industry and Resources (DPIR). Wild harvest
fisheries are managed under the Fisheries Act 1988 and the Fisheries Regulations 1992.

Schlumberger requested fish catch and effort data from NT DITT for the fisheries it manages. Data were available
in 60 x 60 NM CAES blocks for the most recent six years (2015 to 2020).

None of the NT managed fisheries overlap with the OA as it is not located within NT waters, however the
following NT managed fisheries had some fishing effort between 2015-2020 within the southeast of the EMBA
(as shown in Figure 33):

Timor Reef Fishery;

Small Pelagic Development Fishery (West Segment);
Jigging Fishery;

Demersal Fishery;

Spanish Mackerel Fishery;

Offshore Net and Line Fishery;
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e Barramundi Fishery;

e Coast Line Fishery;

e Mud Crab Fishery;

e Special Permit Fishery;

e Aquarium Fishery;

e Pearl Oyster Managed Fishery; and

e Fishing Tour Operator.
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Figure 33 Northern Territory Fishing Effort within the EMBA

Catch information was unable to be provided by DITT for those blocks which had less than five licenses operating
in them due to confidentiality reasons, however effort data was provided which gives an indication of the
relative importance of any particular 60 x 60 NM CAES block to the fishery. Table 23 presents a summary of the
fishing effort within the six CAES blocks shown in Figure 33 between 2015-2020 within the NT managed fisheries.
It should be noted that some of this effort may not actually have taken place within the EMBA area because the
60 x 60 NM CAES blocks extend beyond the EMBA boundary (as shown in Figure 33). The greatest effort and
catch totals within the EMBA were for the Demersal Fishery, Spanish Mackerel Fishery, Offshore Net and Line
Fishery, and Barramundi Fishery. In addition, fishing tour operators fished extensively within the EMBA.
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Table 23 Northern Territory Fisheries Fishing Effort within the EMBA (2015-2020)

Fishery Fishing Effort Total Catch*
Demersal Fishery 5,314 hours >3,569,409 kg
Spanish Mackerel Fishery 15,822 hours >427,536 kg
Offshore Net and Line Fishery 3,784 hours >772,806 kg
Barramundi Fishery 1,131 days 382,792 kg
Mud Crab Fishery 638 days >11,406 kg
Coastal Line Fishery 573 hours >8,222 kg
Fishing Tour Operators 58,918 hours over 86,263 days N/A
Aquarium Fish 277 hours Confidential
Small Pelagic Development Fishery 108 hours Confidential
Special Permit 70 hours Confidential
Timor Reef Fishery 15 hours Confidential
Jigging Fishery 6 hours Confidential
Pearl Oyster Fishery 0.6 hours Confidential

* Where “>” is stated it means that some catch data was not available for a particular CAES block but fishing occurred in that block, meaning the total
catch will be greater than that stated.

4.7.4  Shipping

The North-west offshore region facilitates high shipping activity associated mining and oil and gas activities. The
closest major port to the OA is Darwin Port, located over 650 km east of the OA. Kimberley Ports Authority
operates two ports within the broader region, the Port of Derby to the southwest and the Port of Wyndham to
the southeast. The Port of Wyndham is situated inland of the EMBA, on the West Arm of the Cambridge Gulf.
Shipping activities within the region include:

e International bulk freighters/tankers, including mineral ore, hydrocarbons (LNG, liquefied petroleum
gas, condensate) and salt carriers;

e General cargo ships;

e Domestic support/supply vessels servicing offshore facilitates;
e Construction vessels/barges/dredges;

e Offshore survey vessels; and

e Cruise ships

Vessel traffic in waters overlapping and in the vicinity of the OA between January 2021 and December 2021 is
presented in Figure 34 (AMSA, 2021). The data provides a conservative prediction of the likely traffic volumes
that may be expected during the proposed Seismic Survey indicating the southern boundary of OA overlaps with
high traffic shipping route.
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Figure 34 Marine Traffic Density in 2021

4.7.5 Oil and Gas Activities

The Bonaparte Basin is an established hydrocarbon province with a number of commercial operations identified
within the OA and the EMBA. Petroleum titleholders with titles within the OA are listed in Table 24 and shown

in Figure 35.

Table 24 Offshore Petroleum Titles Details

Title Number Title Type Title Holder

WA-523-P Exploration Permit Carnarvon Energy Limited

AC/P66 Exploration Permit INPEX Browse E&P Pty Limited

AC/RL12 Retention Lease PTTEP Australasia (Ashmore Cartier) Pty Limited

AC/P61 Exploration Permit Finder No 1 Pty Limited, Fugro Exploration Pty Limited

AC/RL6 Retention Lease PTTEP Australia Timor Sea Pty Limited

AC/P69 Exploration Permit Neptune Energy Bonaparte Pty Limited, Santos Offshore Pty Limited,
SapuraOMV Upstream (Western Australia) Pty Limited

AC/RL10 Retention Lease Bengal Energy Limited, PTTEP Australia Timor Sea Pty Limited

AC/RL7 Retention Lease PTTEP Australasia (Ashmore Cartier) Pty Limited

AC/RL4 Retention Lease PTTEP Australia Timor Sea Pty Limited

Page 152 SI.RQ



Schlumberger Australia Pty Limited
Bonaparte MC3D Marine Seismic Survey

Environment Plan

SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
June 2022

Title Number Title Type Title Holder

AC/P54 Exploration Permit PTTEP Australasia (Ashmore Cartier) Pty Limited

AC/L3 Production Lease PTTEP Australasia (Ashmore Cartier) Pty Limited

AC/P63 Exploration Permit Carnarvon Energy Limited

AC/P50 Exploration Permit Santos Offshore Pty Limited, SapuraOMV Upstream (Western
Australia) Pty Limited

AC/P67 Exploration Permit Neptune Energy Bonaparte Pty Limited, Santos Offshore Pty Limited,
SapuraOMV Upstream (Western Australia) Pty Limited

In addition to those permits listed above, there are three production operations in close vicinity to the OA, those
being the Montara Venture, Liberdade and the Northern Endeavour (Figure 35). These operations either utilise
Floating Production, Storage and Offloading vessels, or transport the produced hydrocarbons in subsea pipelines
to Darwin for processing onshore.
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Figure 35 Offshore Petroleum Titles in the vicinity of the OA
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4.7.6 Defence Activities

A search of the Department of Defence’s unexploded ordinance register (UXO) map confirmed UXO are not
known to occur within the OA (DoD, 2022). However, three offshore sites characterised as having potential to
contain UXO were identified in proximity to the EMBA, with the closest site located 160 km west of Ashmore
Reef (Figure 36). In each case, sites represent an area where Depth Charges were deployed in World War |l
including some which failed to function and release. Further detail is contained in Notice to Mariners
NTM/12/Aus 315 and NTM/12/Aus 318.

The closest defence training area to the OA is the North Australian Exercise Area, approximately 215 km to the
east of the OA and within the footprint of the EMBA (Figure 36). The North Australian Exercise Area is a maritime
military zone administered by the Australian defence Force, as well as restricted airspace. The North Australian
Exercise Area is used by the Royal Australian Air Force and the Roya Australian Navy for military operations
including live weapons and missile firings.

A search of the Department of Defence website and WA Department of Transport Notice to Mariners did not
identify any planned Defence activity within the OA or EMBA. However, a precautionary approach was adopted
and the Department of Defence will be engaged and notified of the proposed Seismic Survey.
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Figure 36 Defence Activities in the Vicinity of the OA and EMBA

4.8 Periods of Peak Sensitivity or Activity within the OA

A summary of distribution, activities and peak periods for significant species and other relevant activities that
may occur annually within or close to the OA is provided in Table 25 below.
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Table 25 Timing of Key Activities Relevant to the OA and the Surrounding Area

Activity/Sensitivity Jan ‘Feb ‘Mar Apr ‘May ‘Jun ‘Jul Aug Sep ‘Oct Nov Dec Source

Seismic Survey

Planned timeframe -/ J /] | | | | [ | | |

Environmental Receptors and Activities

Marine mammals

Pygmy Blue Whale BIA (northern migration) Thums et al., 2021

Thums et al., 2021;
McCauley, 2011

Pygmy Blue Whale BIA (southern migration)

Fish/sharks

Whale Shark BIA _ Reynolds et al., 2017;

Sleeman et al., 2010

Marine reptiles (closest site adopted for each species)

Flatback turtle foraging BIA Donovan et al., 2008
Loggerhead turtle foraging BIA Donovan et al., 2008
Olive Ridley turtle foraging BIA Donovan et al., 2008

Dethmers et al., 2006;

Green turtle nesting BlAs
DEH, 2005

DSEWPC, 2012;

Hawksbill turtle nesting BlAs .
Limpus, 1995

Seabirds and migratory shorebirds (BIAs close to OA, and species that are likely to be present within OA)

Greater Frigatebird, breeding, foraging BIA DoEE, 2022

Lesser Frigatebird, breeding, foraging BIA Birdlife, 2022

Lesser Crested Tern, breeding BIA

Greater Crested Tern, breeding _

DSEWPC, 2012c

Chatto, 2001;
DSEWPC, 2012c
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Activity/Sensitivity
Wedge-tailed shearwater, breeding BIA

Apr ‘May ‘Jun ‘Jul Aug

Source

DoEE, 2022

Streaked shearwater

DoEE, 2022; Marchant
and Higgins 1990

Red-footed Booby, breeding, foraging BIA

DoEE, 2022;
Clarke, 2010

White-tailed tropicbird, breeding

DoEE, 2022;
Clarke, 2010

Wedge-tailed shearwater, breeding BIA

DoEE, 2022

Streaked shearwater

DoEE, 2022; Marchant
and Higgins 1990

Red-footed Booby, breeding, foraging BIA

DoEE, 2022;
Clarke, 2010

White-tailed tropicbird, breeding BIA

DoEE, 2022;
Clarke, 2010

Commercial indicator species spawning/aggregation

Spanish mackerel

Lewis, 2020

Goldband snapper

Newman et al., 2008

Saddletail snapper

Newman et al., 2008

Red emperor

Newman et al., 2008

.

Banana prawns AFMA, 2022
Brown tiger prawns AFMA, 2022
Blue endeavour prawns AFMA, 2022
Commercial fishing

Northern demersal scalefish fishery DPIRD, 2022
Marine traffic

Commercial shipping | | | | | | | | | | | | | AMSA, 2021
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Activity/Sensitivity Jan ‘Feb ‘Mar Apr ‘May ‘Jun ‘Jul Aug Sep Oct Nov Source

Tourism — cruise vessels Santos, 2021

DNP, 2018a;

Tourism —diving, snorkelling, wildlife watching WA DPIRD. 2021

Key Distribution/activity occurs:

Peak period:
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5 Stakeholder Engagement

Stakeholder engagement is an integral component of the project development and planning phase of any
potentially impacting activity, and SLB acknowledges that undertaking an effective stakeholder engagement
programme is critical to the success of the Seismic Survey. SLB is aware of the requirements regarding
appropriate consultation, as defined under the Environment Regulations and has developed an inclusive and
ongoing stakeholder engagement process that will extend beyond the completion of the Seismic Survey.

To assist with developing an effective programme that informs and builds capacity in stakeholders, to the extent
that they understand the potential risks and impacts associated with the proposed Seismic Survey, SLB has been
guided by the relevant regulations and guidelines and the general principles for public participation regarded as
underpinning good practice (IAP2, 2016).

5.1 Regulatory Requirements and Guidelines

The stakeholder engagement programme led by SLB is ongoing. It has, and continues to provide a mechanism
for information and knowledge exchange between SLB and stakeholders regarding the proposed Seismic Survey.
SLB have made available the opportunity for stakeholders to ask specific questions and have transparent and
honest communications as seen in Appendix I.

In accordance with sub regulation 11A(2) of the Environment Regulations, SLB are required to consult with
‘relevant persons’ (also referred to herein as stakeholders) who may be affected by the Seismic Survey so that
they are given the opportunity to assess the activity being proposed (i.e. the Seismic Survey) and respond
accordingly to raise any objections or claims they may have. Issues and concerns raised may relate to
environmental, social, economic and other factors. It is expected that any such objections or claims raised are
considered by SLB and, wherever practicable, incorporated into the management of the proposed Seismic
Survey as a component of this EP.

The parties considered as ‘relevant persons’ and who have been engaged with as part of the stakeholder
engagement programme are defined within Section 5.3. For the purpose of this EP, the definition of a relevant
persons was interpreted broadly, so that a wide range of groups, organisations, associations and individuals
were included within the stakeholder engagement programme and to ensure processes are adequate to support
ongoing dialogue throughout the lifespan of the project.

In developing this EP and the corresponding stakeholder engagement programme, SLB has considered the
requirements of the following Regulations and Guidelines:

NOPSEMA:

e Guidance Document N-04750-1P1411 Consultation Requirements under the Offshore Petroleum and
Greenhouse Gas Storage (Environmental) Regulations 2009;

e Guidance Note N-04750-GN1847 Responding to Public Comment on Environment Plans 2020;

e Guideline N-06800-FL1887 Consultation with Commonwealth agencies with responsibilities in the
marine area 2020;

e The publication produced by NOPSEMA titled “Requirements for Consultation and Public Comment on
Petroleum Activities in Commonwealth Waters” 2018.
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Australian Fisheries Management Authority:

e Petroleum industry consultation with the commercial fishing industry
(https://www.afma.gov.au/sustainability-environment/petroleum-industry-consultation), accessed
December 2021

Commonwealth Department of Foreign Affairs and Trade:

e Engage with DFAT (https://www.dfat.gov.au/trade/engage-with-dfat), accessed December 2021.

Government of Western Australia, Department of Fisheries:
e Guidance statement for oil and gas industry consultation with the Department of Fisheries 2013.
Government of Western Australia, Department of Transport:

e Offshore Petroleum Industry Guidance Note, Marine Qil Pollution: Response and Consultation
Arrangements 2020.

5.2  Stakeholder Engagement Objectives

In support of this EP, SLB identified a set of key objectives for the stakeholder engagement programme. These
objectives were developed with the intention to inform and build capacity in stakeholders, to the extent that
they understand the potential risks and impacts associated with the proposed Seismic Survey, and to make
available the opportunity to raise any objections or claims they may have. Finally, to ensure that wherever
practicable concerns raised are incorporated into the management of the proposed Seismic Survey as a
component of this EP.

The key stakeholder engagement objectives included:

e |dentify all relevant stakeholders;
e |nitiate transparent and honest communication with all relevant stakeholders;

e Provide relevant stakeholders with sufficient information to allow them to make an informed
assessment of the possible consequences of the activity on their functions or activities;

e Provide adequate opportunity (i.e. reasonable period) for relevant stakeholders to consider the
information and provide feedback;

e Provide a mechanism for assessing the merit of any objections or claims received;

e Where applicable, demonstrate where control measures have been incorporated as a result of
stakeholder engagement feedback;

e Support ongoing stakeholder identification and engagement as the project continues; and

e Demonstrate to NOPSEMA that completed and ongoing stakeholder engagement is consistent with the
requirements of the Environmental Regulations.
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5.3 Identification of Stakeholders

A number of different methods were used to identify the stakeholders relevant to the proposed Seismic Survey.
In all cases, the analysis of ‘relevant persons’ gave consideration to the definitions provided within the
Environment Regulations 11A, which can be summarised as:

e Department or agency of the Commonwealth to which the activities to be carried out under the EP may
be relevant;

e Each Department or agency of a State to which the activities to be carried out under the EP may be
relevant;

e A person or organisation whose functions, interests, or activities may be affected by the activities to be
carried out under the EP; and

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

At the outset of the planning stage of the Seismic Survey, a 150 km buffer was placed around the OA, or the area
which the acoustic source could be discharged. This extent was considered suitable to identify the different
State Governments, stakeholders, interest groups, industry bodies, associations, marine parks, protected areas,
and tourism operations that could feasibly be impacted by the proposed activity, under reasonable (e.g.,
planned) conditions and, therefore, should be included within the stakeholder engagement programme. In some
instances the stakeholders engaged did extend beyond this distance, where SLB sought to adopt a precautionary
approach.

Relevant persons were identified and catalogued based on targeted searches within publicly available databases
for the listed groups (e.g., tourism operators), using SLBs local knowledge of key receptors, environment and
stakeholders, in accordance with the Government regulations and guidelines and as identified through
communications with NOPSEMA.

Due to the nature of the activity (e.g., at sea) and potential pathway for impacts (e.g., displacement), commercial
fisheries within and surrounding the OA were identified as key stakeholders. The ability for commercial fishers
or licence holders to undertake commercial fishing operations is contingent upon access to marine resources
and environmental conditions, so any potential impact on their routine activities could have a potential impact
on their livelihoods. For this reason, a high level of resources and importance were allocated to engagement
with commercial fishers. Consistent with the expectations of Australian Fisheries Management Authority
(AFMA), whereby operators should consult directly with fishing operators, SLB intended to manage all
consultation activities with the identified fisheries stakeholders; however, given the extensive area covered by
the proposed MMS and complex jurisdictional setting (see Section 2), SLR were engaged to lead and navigate
effective engagement with commercial fisheries, the associated representative bodies and license holders. As a
component of this work, SLR also undertook a provisional assessment of fisheries activity within the OA. This
assessment allowed SLR and SLB to gain a thorough understanding of the fishing activity in the region, and to
accurately identify those licence holders whose fishing activity most likely to be affected by the survey.

A communications database has been developed and maintained to include the identified stakeholders, their
associated contact details and the date of all outgoing and incoming correspondence (Appendix 1). This
database will be maintained and updated throughout the Seismic Survey planning and acquisition phases. All
correspondence received from stakeholders is also filed on record, as per the information provided in Appendix
F and G. A copy of the Stakeholder Factsheet developed by SLB that was disseminated to all relevant persons,
is included in Appendix H.
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SLB and SLR has made every effort to engage with all relevant stakeholders identified in the preparation of this
EP; however, it is noted a number of stakeholders did not respond, despite multiple attempts and there was no
other way to get in touch with these stakeholders. It was also made more difficult by only being provided
postage details for fishery licence holders, which letters were sent to, but no responses were received at the
time of preparation of this EP. It is understood that electronic contact details may be made available in the
future, but at this stage they are not, and despite several efforts to find electronic information or phone numbers
of the licence holders, this was unsuccessful.

5.4  Stakeholder Engagement Programme

5.4.1 Overview

The list of stakeholders that have been contacted as a component of the stakeholder engagement programme
for the Seismic Survey are provided in Appendix E. As described in Section 5.3, these stakeholders have been
characterised using the definitions prescribed under Environment Regulation 11A.

SLB are required to ensure full transparency is maintained during the stakeholder engagement process. This is
to allow NOPSEMA to determine whether consultation has been undertaken appropriately and in accordance
with the requirements of the Environment Regulations. To this end, a copy of the Information Pack developed
by SLB and disseminated to all relevant persons, is included in Appendix H.

Environmental Regulations 16(b)(iv) requires SLB to include a copy of the full text of any response that has been
submitted by a relevant person, within the final EP. The regulations also require inclusion of the written
response by SLB, and any written correspondence received from any other relevant person during the
stakeholder engagement programme. The unedited versions of all correspondence with relevant persons that
formed part of the stakeholder engagement process are provided in Appendix F.

In addition to this, where verbal communications between SLB and stakeholders or relevant persons have
occurred, meeting minutes or memos were generated to document the engagement. This documentation of
the engagement is consistent with the requirements of the 2011 Explanatory Statement to the Environment
Regulations, which states that the summaries included from stakeholder engagement should promote
transparency of all levels of consultation undertaken. Where they exist, these minutes and memos have been
included within Appendix G.

No discernible definition as to what is considered “sufficient time” to support adequate stakeholder feedback is
provided in the Environmental Regulations, and it is acknowledged that this is assessed on a case-by-case basis,
depending on the stakeholder, and their interest or influence on the proposed activity.

All stakeholders were engaged, at a minimum, on two separate occasions. In most cases, approximately three
calendar weeks passed between the initial and follow-up communications. It is considered that multiple
attempts to engage and the provision of subsequent updates regarding the survey details and any
changes/revisions is characterised as ‘sufficient time’ to support stakeholder feedback. Where no response has
been received following the passing of ‘sufficient time’, this has been reflected within the communications
database (Appendix F).
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SLB also notes feedback from the Regulator and peak industry representative bodies regarding the possible
influence of ‘stakeholder fatigue’ on rates of engagement. Given the number and frequency of oil and gas
projects proposed and occurring within the broader NWMR, it is understood that many stakeholders have
received a high volume of engagement communications resulting in decreased capacity and willingness to
engage. With respect to this constraint, SLB will continue to make available the opportunity for stakeholders to
engage throughout the life of the project.

The details of completed and projected stakeholder engagement activities are further described in the following
sections.

5.4.2 Approach

The stakeholder engagement programme comprises a number of consultation approaches and phase, including:

General stakeholder engagement, consisting of:

e Developing an Information pack, including a Stakeholder Factsheet with an overview of the
proposed activities and location details (see Section 5.4.3);

e First Round of General Stakeholder Engagement;
e Second Round of General Stakeholder Engagement, including follow-up;
e Specific stakeholder engagement ;
e Ongoing stakeholder engagement;
e Pre-activity notification; and
e Post-activity notification.

At the outset, general stakeholder engagement material was disseminated to all relevant persons to initiate
communications between the proponent and stakeholders, provide an opportunity to establish a meeting and
to socialise the proposed Seismic Survey. Using the information gained during the stakeholder identification
process and based on feedback received regarding the information pack, key stakeholders were identified for
specific engagement. The nature of specific engagement is such that it’s tailored to, and therefore highly variable
amongst the range of, specific stakeholders. Specific engagement may include increased frequency of
communications or more detailed communications regarding the potential impacts to the stakeholder’s
activities or a change in the mode of communications (e.g., phone vs email).

Of note, is that not all general engagement communications occurred concurrently. As the development of the
EP progressed, new sensitivities, receptors and corresponding ‘relevant persons’ were subsequently identified.
Where this occurred, additional stakeholders were contacted as soon as reasonably possible to notify them of
the proposed Seismic Survey and, therefore, were communicated ‘out of cycle’ with the broader general
stakeholder engagement programme.

Due to COVID driven constraints placed on face-to-face meetings and non-essential travel, engagement activities
were limited to those undertaken using digital means of communications such as email, phone and
teleconference. This mode of communication and engagement did not appear to hinder the engagement
process as the world has quickly adapted to virtual meetings following the COVID pandemic.

A detailed description of the nature and timing of each engagement activity (such as emails, calls, teleconference
meetings or postage of letters) are provided in the subsequent sections (Sections 5.4.3 to 5.4.6)
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5.4.3 Information Pack

To support the first round of general stakeholder engagement, an Information Pack was developed to describe
the proposed Seismic Survey, Location of the OA and introduce SLBs corporate and project level consultation
and environmental commitments. The relevant stakeholders identified were contacted via email and provided
with the Information Pack in January 2022 (Appendix F). This information was subsequently made available to
stakeholders as they were identified throughout the development of the EP and as a result of the wider
stakeholder engagement process.

The following information was provided to stakeholders within the Information Pack:

e A high-level description of the proposed location of the Seismic Survey;

Description of the proposed seismic activity;

e SLBs commitment to communication during the Seismic Survey;

e SLBs commitment to environmental performance;

e A request for feedback from stakeholders on the Seismic Survey with full contact details;
e Location map of proposed Acquisition Area and survey lines; and

e Coordinates of OA boundary.
5.4.4  First Round of General Stakeholder Engagement

After the relevant stakeholders were identified, the stakeholder engagement process commenced. This process
sought to determine what environmental and social values, sensitivities, access rights, risks and impacts were
of most concern to stakeholders in relation to the Seismic Survey and to establish a precedent for mutual sharing
of information between all parties

The first round of stakeholder engagement was undertaken in January 2022 and consisted of an introductory
email and appended Information Pack. All stakeholders were encouraged to engage, ask questions and invited
to provide comment or request additional information if they require.

A detailed record of all feedback received from stakeholders and the responses provided by SLB are provided in
Appendix I.

Feedback from this first round of stakeholder engagement was incorporated into the survey planning and design
phase, as well as the control measures.

The feedback that was received from stakeholders was relatively sparse and focussed on advising on further
notification requirements prior to the survey commencing. For example, with respect to surrounding Oil and
Gas operators this included implementing a 48-hour operational look ahead plan. Where for selected groups
this included recommendations to contact all ancillary stakeholders regarding the Seismic Survey.

Parks Australia provided a list of recommendations to be considered as part of the EP process in their reply,
focussing on consideration of the potential impact to protected receptors such as Oceanic Shoals Marine Park
located adjacent to the OA, vulnerable species, BIAs, KEFs and areas of significant cultural value. In addition, The
Director of National Parks (DNP) requested that they be made aware of any oil/gas pollution incidences as soon
as possible.
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5.4.5 Second Round of General Stakeholder Engagement

The second round of stakeholder engagement was undertaken in February/March 2022. This primarily consisted
of disseminating a standardised follow-up email to the stakeholders that had not yet responded. However, a
customised email response was also sent to the stakeholders who expressed interest in the proposed Seismic
Survey during the first round of engagement, including further high-level information relating to their potentially
impacted activities where required.

Similar to the first round of engagement, there were a high proportion of stakeholders who did not respond to
communications sent in February/March 2022.

Of note, is that WAFIC replied to the second round of general stakeholder communications, as described in
Section 5.4.6.

5.4.6  Specific Stakeholder Engagement - Commercial Fishing Industry

The commercial fishing industry are the primary stakeholders with a commercial interest in the maintenance of
access to and the condition of the marine environment within and surrounding the OA. There are multiple
licence holders that undertake fishing activity within the OA, who may potentially be impacted by the proposed
Seismic Survey. A preliminary review of fisheries boundaries showed overlap between the extent of both
Commonwealth and State Fisheries and the OA, as described in Section 4.7.3. and summarised in Table 26.

To inform and focus the specific stakeholder engagement activity, a detailed assessment of catch and effort
rates within the OA, for each relevant fishery, was undertaken and is provided in Section 4.7.3.2. Of the fisheries
assessed, recent records of fishing effort within the OA were reported only for Mackerel Managed Fishery and
Northern Demersal Scalefish Managed Fishery.

Of note, is that responses from representatives of Commonwealth Fisheries and State Fisheries were also used
to support the findings of the preliminary and detailed assessment of fisheries activities and, ultimately,
determine stakeholders which may potentially be impacted by the Seismic Survey.

Table 26 Commercial and State Fisheries Boundaries which overlap with the OA and Estimated Fishing

Activity

Commonwealth Fisheries Western Skipjack Fishery No recent effort reported
Commonwealth Fisheries Southern Bluefin Tuna Fishery No recent effort reported
Commonwealth Fisheries Western Tuna and Billfish Fishery No recent effort reported
Commonwealth Fisheries Northern Prawn Fishery No recent effort reported
Commonwealth Fisheries North-West Slope Trawl Fishery No recent effort reported
State Managed Fisheries Joint Authority Northern Shark Fishery No recent effort reported
State Managed Fisheries Mackerel Managed Fishery Limited effort in area
State Managed Fisheries Northern Demersal Scalefish Fishery Considerable effort in area
State Managed Fisheries Specimen Shell Managed Fishery No recent effort reported®®
State Managed Fisheries Western Australian Sea Cucumber Fishery | No recent effort reported

10 Estimation of effort ascertained based on information provided by the nominated peak representative body, WAFIC.
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State Managed Fisheries Marine Aquarium Fish Managed Fishery No recent effort reported!!
State Managed Fisheries Abalone Managed Fishery No recent effort reported
State Managed Fisheries Kimberley Prawn Managed Fishery No recent effort reported
State Managed Fisheries West Coast Deep Sea Crustacean No recent effort reported

Managed Fishery

State Managed Fisheries Pearl Oyster Managed Fishery No recent effort reported

5.4.6.1 Western Australian Fishing Industry Council Engagement

As nominated by the WA Government, the Western Australian Fishing Industry Council (WAFIC) are the peak
industry body representing professional fishing, pearling, and aquaculture enterprises. SLB has been
communicating with the WAFIC since the commencement of the stakeholder engagement programme to
effectively engage with license holders actively operating within the OA. WAFIC replied in the second-round
general stakeholder engagement. Their response consisted of a request for further information regarding the
proposed air gun array volume (in®) and queries regarding the assessment of the peak fishing periods, key
spawning times for aquatic species during the survey period and the possibility of an adjustment protocol to
compensate fishers if they are displaced from their fishing grounds during the Seismic Survey.

SLB provided the results of the fishery assessment of the OA to WAFIC as well as the additional information that
was requested as part of the engagement. Two fisheries were identified as either fishing in or close to the OA
and they are discussed in Sections 5.4.6.2 and 5.4.6.3. Following the annual summaries of catch data over a
five-year period, WAFIC recommended monthly breakdown in catch effort, which was conducted and provided
to WAFIC once complete.

WAFIC made it clear that engagement with fishers has changed, whereby in the past, operators went to WAFIC
who then engaged with their members on the proposed offshore activity. However, this was taking up a lot of
WAFIC's time due to extensive levels of engagement and made a call to no longer facilitate engagement with
licence holders and it is up to the applicant to complete the engagement. Due to confidentiality reasons, WAFIC
are not able to pass on contact details of licence holders which was found to be difficult in accessing the licence
holders directly.

5.4.6.2 Northern Demersal Scalefish Fishery Engagement

SLB has been communicating with the NDSMF since the commencement of the stakeholder engagement
programme to effectively engage with the license holders actively operating within the OA.

As described above, general engagement communications were sent to both the Department of Primary
Industries and Regional Development and WAFIC in both January and February/March as the Government
regulator of State Fisheries and the peak industry representative for corresponding license holders, respectively.

11 Estimation of effort ascertained based on information provided by the nominated peak representative body, WAFIC.
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Thereafter, SLB was advised that WAFIC are the relevant fisheries representative with regard to proposed oil
and gas activities. The nature and timing of communications with WAFIC are described in Section 5.4.6.1. Due
to stakeholder engagement fatigue and resourcing, WAFIC have changed their stance on how they engage with
industry and licence holders and as a result, no longer facilitate stakeholder engagement or distribution of
information to licence holders. As a result, WAFIC recommend SLB submit a request to DPIRD for the contact
information of licence holders active in the northern demersal scalefish fishery.

SLB subsequently submitted a request and obtained the details of the relevant licence holders in the northern
demersal scalefish fishery; however, only postage details were provided. Several attempts were made to find
phone numbers or emails for the licence holders but that did not prove successful despite many attempts.

As a result, a hard copy letter and accompanying Information Pack was sent directly to individual NDSMF license
holders on 22 April 2022. The letter summarised a high-level description of the proposed Seismic Survey, location
of the OA, fisheries assessments undertaken to date, SLB’s commitments to communication throughout the
project. The cover letter sent to licence holders requested the licence holders to make contact and provide their
electronic or phone details to commence further engagement.

Unfortunately, WAFIC could not facilitate any further engagement with the licence holders or provision of
contact details. No responses from license holders were received nor were any contact details such as email or
telephone number provided to follow up again. It is considered that licence holders were provided sufficient
information and given sufficient time to assess the information that they were provided, and to make an
informed decision as to whether the proposed Seismic Survey would have any impact on their fishing activities.
At the time of this report, SLB are still awaiting a response to these letters, and it is assumed that no response
means that the licence holders do not have any issues with the propose Seismic Survey. Notwithstanding this,
SLB are willing to commence engagement and provide further information or 48-hour lookaheads at any point
with these licence holders should they make contact.

5.4.6.3 Mackerel Managed Fishery Engagement (MMF)

At the time of this report, the nature and status of communications for the MMF were consistent with those
described for NDSMF, above.

SLB are currently awaiting responses to hard copy letters sent to licence holders on 22 April 2022.
5.4.7 Ongoing General Stakeholder Engagement

SLB will continue to engage with the relevant Commonwealth and State authorities and all other relevant
stakeholders for the duration of the Seismic Survey, in accordance with the Environment Regulations 14(9). To
achieve this, SLB set the following objective with regard to ongoing consultation, as part of the stakeholder
engagement programme (see Section 5.2), that being ‘support ongoing stakeholder identification and
engagement as the project continues’.

The objective was underpinned by the following outcomes, each of which were considered necessary for
successful ongoing engagement:

e Continual identification of relevant persons that may be affected by the survey;
e Provision of sufficient information to all relevant persons identified; and

e Continual identification and resolving of any issues that may arise as identified by relevant stakeholders.
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Ongoing engagement, as described in the relevant objective and outcomes above, will be achieved by
implementing the following actions:

e At least six weeks prior to survey commencement, SLB will perform a desktop review to assess for any
new stakeholders in the region. This assessment will include all relevant EP submissions and a review
of stakeholders identified by other proponents of seismic operations in any newly accepted EPs;

e In the event that a new stakeholder is identified by SLB, they will be contacted as soon as possible to
provide them with sufficient information regarding the Seismic Survey. This will include a description of
the identified impacts and associated control measures that are being implemented so that it is clear to
see that the risks to this particular stakeholder will be reduced to ALARP and Acceptable Levels; and

e SLB will distribute Information Sheets at selected locations that target recreational users who are
transient to the OA. For example, at retailers that sell recreational fishing gear and local dive shops.

Where the above actions have not resulted in successful notification to stakeholders, SLB will lean on one
Support Vessel and one Chase Vessel on the water during the Seismic Survey. These vessels will be in contact
with other maritime users during the survey and will be able to identify any vessels on the water that are
unaware of the survey operations and ensure that no vessels travel in close proximity to the Seismic Vessel or
streamers towed behind the vessel.

Should stakeholders raise any concerns or provide feedback that has not previously been considered within the
development of the EP, the potential impacts and risks would be reassessed based on the inclusion of the new
information and any literature relevant to the particular issue. If it was determined that a new or increased
impact exists, which resulted in a significant modification to the activity, the EP would have to be updated and
resubmitted to NOPSEMA in accordance with Regulation 17 of the Environment Regulations.

The following decision support resources would be applied to assess whether any potential change in impacts
or risks was significant:

e C(lassifications of existing impacts and risks within the risk assessment matrix in this EP;
e Legislative requirements, guidelines, standards;

e Relevant literature;

e UAM results;

e Sound thresholds within the EPBC Act; and

e The Temporary Threshold Shift (TTS) and Permanent Threshold Shift (PTS) for the relevant receptors
identified within the OA (Section 7.2).

e Professional Judgement
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5.4.8 Objections and Responses

A number of responses were received from stakeholders after they had considered the Information Pack
provided. The nature of responses was varied; some included requests for further information, to be kept
informed and some noted that the proposed survey was not relevant for their interest in the area. At the time
of this EP, only one objection to the survey was reported throughout the stakeholder engagement programme.
This objection concluded that detailed consideration be given to the protection of BIAs and their corresponding
receptors areas of cultural heritage significance. These claims were considered to be adequately addressed
through the development of this EP and associated control measures and operational procedures. Likewise, in
accordance with the Environment Regulations 16(b)(ii) all submissions have been considered in the assessment
of risk and responses have been provided back to all submitters. All concerns raised have been considered
within the development of this EP and control measures have been tailored where necessary to reduce the risks
to ALARP and an Acceptable Level.

Control measures in Section 7 and 8 that will be implemented throughout the Seismic Survey are considered
adequate to reduce impacts of the Seismic Survey, and in particular the protection of the BIAs and their
corresponding receptors to ALARP and an Acceptable Level. Where existing control measures did not address
any objections or claims made, additional control measures were implemented.

In accordance with the Environment Regulations 16(b)(iii), the claims that have been made by stakeholders are
summarised in Appendix I, with the response by SLB and the relevant section within the EP where those
concerns are addressed. The full correspondence between the relevant persons and SLB is provided in
Appendix F.

5.4.9 Pre-activity Notification to Stakeholders

Prior to commencing the Seismic Survey, SLB will provide specific details to all relevant stakeholders in relation
to confirmed project timing and location. A number of temporal and spatial driven mitigations have been
implemented into the survey planning to reduce the impacts on blue whales within the BIA to ALARP and an
Acceptable Level.

SLB has also committed to providing interested stakeholders with 48-hour look-ahead of where the survey
vessels will be, so that they can then incorporate the survey plans into their operations. This look-ahead will be
updated every 24 hours.

Navigational warnings and Notice to Mariners will also be issued on maritime radio and via email
correspondence which provide information about the Seismic Vessel, including the Seismic Vessel being
restricted in its ability to manoeuvre due to towing the streamer array.

A summary of the pre-activity notification process by SLB is provided in Table 27.
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Table 27 Pre-Activity Notifications by SLB

Timing — prior to the Seismic Survey  Stakeholder Information to be Provided

Approval of EP

Director of National
Parks

That the EP has been approved by NOPSEMA via email

to MarineParks@environment.gov.au

Hydrographic Office
(AHO)

4 weeks All relevant | e  Summary of proposed activity
stakeholders e Summary of vessel and seismic gear
e  OA coordinates
e Date of activity commencement
e Duration of activity
e  SLB contact details
4 weeks Australian  Defence | e Operational area coordinates
Force e Date of activity commencement
4 weeks Australian Contact AHO at datacentre@hydro.gov.au with details

relevant to the operations to promulgate the
appropriate Notice to Mariners.

Updates should be provided to AHO on progress and,
importantly, any changes to the operations.

Regulation and Safety
(DMIRS)

10 days prior NOPSEMA Written notification of the date of intention to
commence the Seismic Survey that is included within
this EP.

10 days prior Department of | Provide a pre-start notification confirming the start

Mines, Industry | date of the proposed activity to

petroleum.environment@dmirs.wa.gov.au.
Consultation with DMIRS resulted in this request, and
although no timeframe was provided, a 10-day
notification period has been utilised to align with
NOPSEMA notification.

At least 24-48 hours

operations

prior

to

AMSA’s Joint Rescue
Coordination Centre
(JRCC)

Contact JRCC by email (rccaus@amsa.gov.au) for
promulgation of radio-navigation warnings. The JRCC
requires:

° Vessel details (including name, callsign and
Maritime Mobile Service Identity)

e  Satellite communication details (including
INMARSAT-C and satellite telephone numbers)

e  Area of operation

° Requested clearance from other vessels
° Date of activity commencement

° Duration of activity

° SLB contact details

° Any other information that may contribute to
safety at sea

Updates should be provided to JRCC on progress and,

importantly, any changes to the operations.
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5.4.10 Post-activity Notification to Stakeholders

There are also some post-survey notification requirements that SLB are required to adhere to. These are
provided in Table 28.

Table 28 Post-Activity Notification Requirements

Relevant time post-completion | All relevant Notification that the survey is now complete, and the survey
stakeholders vessels are no longer in the area.
Relevant time post completion AMSA Summary of any significant or noteworthy interaction with

commercial shipping during the Seismic Survey.

10 days post completion DMIRS Provide a cessation notification to
petroleum.environment@dmirs.wa.gov.au. Consultation
with DMIRS resulted in this request, and although no
timeframe was provided, a 10-day notification period has
been utilised to align with NOPSEMA notification.

10 days post completion NOPSEMA Written notification to NOPSEMA advising of the completion
of the survey.

As soon as practicable NOPSEMA Written notification to NOPSEMA advising that all of the
activities and obligations covered under the EP have been
completed.

5.4.11 Assessment of Provision of Sufficient Information
Regulation 11A(2) of the Environment Regulations states that:

“For the purpose of the consultation, the titleholder must give each relevant person sufficient information
to allow the relevant person to make an informed assessment of the possible consequences of the activity
on the functions, interests or activities of the relevant person.”

As detailed within Section 5.4.3 the initial consultation included the provision of an information pack to all
relevant stakeholders; consisting of an information sheet and a detailed email. This information pack outlined
various aspects of the Seismic Survey including the location of the OA (with GPS coordinates of the corner
boundaries), a description of the proposed seismic activity, approximate timing, the adherence of SLB to the
relevant legislation. It’s considered that this information was sufficient for the stakeholders to make an informed
decision on whether their activities would potentially be impacted by the Seismic Survey. This process also made
available the opportunity for stakeholders to provide feedback, raise concerns, participate in further
engagement and submit any objections to SLB. There were no comments or concerns raised during the
stakeholder engagement programme that resulted in any additional control measures being implemented.

NOPSEMAs Guidance Document on consultation requirements (Consultation requirements under the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009) states that: “relevant persons should
consider whether the information provided has been sufficient and if not, state the grounds on which additional
information should be provided”.

No parties, either via email or phone correspondence stated that the information provided to them was
insufficient to allow them to determine the potential impacts and risks associated with the proposed Seismic
Survey with regard to their activities. In all cases, where further information was requested, it has been provided.
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Despite an extensive approach to the engagement process, only a small proportion of the total stakeholders
identified responded with comments or questions regarding the Information Pack, despite a couple of attempts.
As a result, it was considered that those stakeholders which did not respond had not concerns over the survey,
and SLB focused consultation efforts on those parties which had concerns or comments regarding the proposal
such as the commercial fishing industry.

The consultation process with the commercial fishing industry and the industry representatives outlined in
Section 5.4.6 is an ongoing process and will continue for the duration of the Seismic Survey and beyond the life
of the project. Engaging with these organisations (i.e., WAFIC) provided SLB with a greater understanding of the
potential impacts the Seismic Survey may have on the licence holders and their activities. Mitigation measures
will be implemented to alleviate these concerns and to assist with minimising fishing gear in the water within
the survey path through the incorporation of 48-hour look-aheads which will be transmitted to fishers. In
addition, the use of both a Support Vessel and a Chase Vessel during the survey will provide additional support
out on the water.

Based on the discussion and information provided above, SLB considers that the information provided to the
relevant stakeholders during the consultation process was sufficient and that stakeholders had sufficient time
to consider the information and make an informed decision as to any potential impacts of the survey on their
activities, in accordance with the Environment Regulations and relevant guidance.
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6 Environmental Impact and Risk Assessment Methodology

Regulation 13(5) and 13(6) of the Environment Regulations requires SLB to include details of all environmental
impacts and risks arising from or associated with the proposed activity, along with an evaluation of these impacts
and risks. The assessment should give appropriate consideration to the nature and scale of each impact or risk,
and whether these are likely to be realised as a result of planned and unplanned operations. Accordingly, this
assessment must detail the control measures which will be utilised to reduce the impacts and risks of the activity
to ALARP and an Acceptable Level.

The following impact and risk assessment methodology has utilised the joint Australian & New Zealand
International Standard Risk Management — Guidelines, (AS/NZS 1SO 31000:2018) (ISO, 2018). Figure 37 shows
a modified version of the AS/NZS ISO 31000:2018 risk management process diagram to provide a summary on
the framework adopted in the development of this EP. To this end, the corresponding sections which address
each aspect of the risk management process have also been highlighted.

Scope, Context, Criteria

Discussed within Sections 2, 3
and 4

l

Risk Assessment
Undertaken within Sections 7 to 9

Risk Identification
Discussed within Section 6.1

Risk Analysis
Discussed within Sections 6.2 to

0T UoBIaS UIYIM Passnasiq
M3IAay pue SULIOIUON

Risk Evaluation
Discussed within Section 6.5

Communication and Consultation
Discussed within Section 5

Risk Treatment

Discussed within Sections 6.6,
6.7 and 10

Recording and Reporting
Discussed within Section 10

Source:  modified from 1SO, 2018

Figure 37 Risk Management Process Adopted from AS/NZS ISO 31000:2018
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6.1 Details of Environmental Impacts or Risks

Regulation 13(5)(a) of the Environment Regulations requires an EP to include details of the environmental
impacts and risks which may arise as a result of the activity, to establish a link between the proposed activity
and the environment that may be affected.

A robust assessment has been undertaken to identify all activities associated with the proposal which may have
an impact on or pose risk to the environment and, by extension, those stakeholders who may use it. The robust
assessment was informed by the professional judgement SLR and their extensive experience in delivering impact
assessments and regulatory approvals for MSSs within both Australia and New Zealand. The site location and
proposed activity have been specified based on SLBs extensive experience undertaking MSSs both globally and,
more specifically, in the Asia-Pacific Regions. These inputs have been foundational the quality of the
assessment.

The proposed Seismic Survey activities have been split into two sub-categories, planned and unplanned
activities. Planned activities are defined as those which constitute part of the MSSs approach and are known to
occur, whereas unplanned activities are defined as those which have a risk of occurring but are not anticipated
to be realised as part of normal operations. It's important to distinguish that planned activities can give rise to
both known and potential environmental impacts, where unplanned activities can only be associated with
potential environmental impacts. This is further described in Section 6.2.

The following activities have been considered within this assessment:

e Planned activities (Section 7), including:
e Physical presence of the Seismic Vessel and towed equipment (Section 7.1);
e Acoustic disturbance to the marine environment (Section 7.2);
e Routine permissible waste discharges (Section 7.3);
e Atmospheric emissions (Section 7.4);
e Artificial light emissions (Section 7.5);

e Unplanned activities (Section 8), including:
e Establishment of invasive marine species (Section 8.1);
e Streamer loss (Section 8.2);
e Vessel collision or sinking, and its associated potential hydrocarbon spill (Section 8.3);
e Hydrocarbon spill response (Section 8.4); and

e Accidental release of hazardous and non-hazardous materials (Section 8.5).

In addition to the above sub-categories, the potential cumulative impacts and risks which may arise as a result
of the Seismic Survey have been considered within Section 9.
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6.2  Evaluation of Known and Potential Environmental Impacts or Risks

In accordance with Regulation 13(5)(b) of the Environment Regulations, an EP must include an evaluation of all
potential impacts and risks which may arise as a result of the proposed activity, appropriate to the nature and
scale of each impact or risk. This evaluation involves the consideration of the cause and source of the impact or
risk, the relative consequence and the likelihood of those consequences occurring.

The evaluation of the known and potential environmental impacts or risks has considered previous comparable
assessments, a review of scientific studies, stakeholder feedback and the context of the existing environment.
This information forms the basis for which the impacts or risks can be assessed, in addition to focusing the
development of the control measures for those activities for which the impact or risk is the greatest. The
evaluation of the significance of impacts and risks for each of the activities (both planned and unplanned) were
undertaken using a variety of methods, including:

e Quantitative analysis, including through numerical analysis or predictive modelling;
e Qualitative analysis of adherence to environmental standards; and

e Proactive and professional judgement, including utilising industry experience

As part of the risk assessment process, the significance of known and potential impacts or risks from each activity
is assessed assuming that control measures have been implemented. The resulting residual risk rating assists in
determining whether any additional controls are required to reduce the potential impacts or risks from the
activities to ALARP and Acceptable Levels.

6.3 Development of Control Measures

In accordance with Regulation 13(5)(c) of the Environment Regulations, an EP must include a description of the
control measures that will be used to reduce the impacts and risks of the activities to ALARP and an Acceptable
Level.

Control measures to be implemented throughout the Seismic Survey have been developed based on industry
best practice, legislative requirements and in response to stakeholder concerns and expectations. SLB have also
applied learnings gained from previous surveys to develop new and refine existing control measures.

During the development of this EP, the practicability and effectiveness of each control measure has been
comprehensively considered and assessed. This included an evaluation of a number of, often competing, factors
including availability, reliability, independence, compatibility, benefit and cost of each measure. The outcome
of this evaluation determined whether a control measure was considered practicable and/or effective. A clear
justification is provided for each determination. Based on this determination, control measures were adopted
for implementation or dismissed.
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6.4 Environmental Performance of Control Measures

Regulation 13(7)(a—c) of the Environment Regulations requires every EP to:

e Set out the environmental performance outcomes against which the performance of the titleholder (in
this case SLB) in protecting the environment is to be measured;

e Set environmental performance standards for the control measures; and

e Include measurement criteria that the titleholder will use to determine whether each environmental
performance outcome and environmental performance standard is met.

Environmental performance outcomes (EPOs) are a specified measurable level of environmental performance
that titleholders are seeking to achieve for the life of the activity. The EPOs developed should support the
effective management of aspects of an activity to the extent that any associated environmental impacts and/or
risks are of an Acceptable Level. Each activity associated with the Seismic Survey will include an environmental
performance outcome which relates to all the environmental features that may be impacted or are at risk from
the occurrence of the activity.

EPSs relate specifically to the performance of a control measure. They are parameters which control measures
are assessed against to ensure they consistently perform to reduce the impact or risk to ALARP and to an
Acceptable Level. These environmental performance standards set levels at which an incident becomes a
‘recordable incident’ (Section 10) and will be utilised as part of performance monitoring of the Seismic Survey.

Measurement criteria define how the environmental performance outcomes and standards will be measured
and determine whether the outcomes have been met during the Seismic Survey.

6.5 Residual Risk Assessment

An Environmental Risk Assessment (ERA) has been undertaken to identify the relative significance of the
potential effects from the Seismic Survey based on a likelihood and consequence approach. AS/NZS ISO
31000:2018 (I1SO, 2018) has been used to develop the ERA. In particular, the ERA methodology used in this EP
has been adapted from MacDiarmid et al., (2012) which sets out a risk assessment framework for activities in
New Zealand’s EEZ and extended continental shelf. In addition to MacDiarmid et al. (2012), Southall et al. (2007)
has been utilised to develop consequence levels from underwater noise based on thresholds that predict the
physiological effects on marine mammals in New Zealand waters during MSSs. Although this framework was
initially developed for activities within New Zealand’s jurisdiction, it is considered that it is relevant and
appropriate for use to contribute towards the development of the ERA for the proposed activities in Australia.
Guidance from Clark et al. (2017) has also been used to refine the ERA methodology so that it is specific and
relevant to this EP.

To summarise, the main steps undertaken for the ERA process are to:
e Describe the activities;
e |dentify the potential sources of impact/risk associated with the activities;

e Identify the relevant receptors and characterise potential impacts/risks (including magnitude, scale,
frequency and intensity);

e Assess the potential consequences for each impact/risk across all potential environmental receptors
(with operational procedures and proposed control measures in place) — based on the criteria in
Table 29;
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e Assess the likelihood of a consequence occurring for each receptor — based on the criteria in Table 30;
and

e Assign an overall classification of impact/risk for any residual impacts — based on the criteria in Table 31.
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Table 29 Criteria for Assessing Potential Consequence Levels

Consequence level

Scale of Effect

‘ Duration of Effect Effect on Populations & Protected Species and Recovery Period

Effect on Socio-Economic Receptors

Effect on Habitat & Ecosystem Function

Highly localised effect

No disruptions to normal activities. No predicted effects on

(50 — 100 km?)

activity ceases

conservation concerns for protected species.

0 — Negligible Short-term and | No predicted adverse effects to populations. Immediate recovery. No Undetectable, affecting <1% of original
(<1 km?) intermittent/tempora | protected species impacted. natural resources or local communities. habitat area. Ecosystem function
ry unaffected.
1- Minor Localised effect Short-term, occurring | Possible adverse effect to populations, but not sufficient to be detectable. | Short term disruptions to normal activities (weeks to | Measurable but localised, affecting 1 —
(1-5km?) frequently but ceases | Rapid recovery would occur (weeks to months). Some individuals of | months). Possible minor adverse effects to natural | 5% of original habitat area. Minor
when activity ceases protected species may be impacted. resources and/or local communities. changes to ecosystem function.
2 - Moderate Medium scale effect Medium-term but | Detectable impacts to populations. Could affect seasonal recruitment but | Medium-term disruptions to normal activities (months). | Potential impacts more widespread,
(5 - 20 km?) ceases when activity | does not threaten long-term viability. Recovery probably measured in | Moderate adverse effect to natural resource and/or local | affecting 5—20% of original habitat area.
ceases months to years. Some population level effects may become apparent for | communities. Moderate changes to ecosystem
protected species. function.
3 - Severe Large scale effect Long-term but ceases | Impacts to populations are severe and may limit capacity for population | Long-term disruptions to normal activities (years). Severe | Widespread impacts, affecting 20 — 60%
(20 - 50 km?) when activity ceases increase. Recovery measured in multiple years. Population level impacts | adverse effect to natural resources and local communities. | of original habitat area. Severe changes
are detectable for protected species. to ecosystem function.
4 - Major Very large scale effect | Long-term and | Long-term viability of populations is clearly affected. Local extinctions are a | Extensive disruptions to normal activities (years to | Activity may result in major changes to
continues after | real possibility if activity continues. Recovery period of decades. Serious | decades). Highly significant and major adverse effects to | ecosystem or region, affecting 60 — 90%

natural resources and potentially affecting national
communities.

of original habitat area. Major changes
to ecosystem function.

5 - Catastrophic

Regional effect
(>100 km?)

Permanent

Local extinctions are expected in the short-term. Long-term recovery
greater than decades and possibly never recovers. ~ Very serious
conservation concerns for protected species.

Very extensive disruptions to normal activities (decades).
Catastrophic, widespread and potentially irreparable
damage to natural resources. Massive negative and
potentially irreversible effects on local and national
communities, which may not be able to maintain pre-effect
livelihood.

Activity will result in critical changes to
ecosystem or region, affecting virtually
all original habitat. Total collapse of
ecosystem.

Table 30 Criteria for Assessing Likelihood of Consequence Occurring

Level/Score Description ‘ Likelihood of exposure ‘
1 Remote Highly unlikely but theoretically possible

2 Rare May occur in exceptional circumstances

3 Unlikely Uncommon, but has been known to occur elsewhere

4 Possible Occurred in a minority of similar studies or projects

5 Likely Likely to occur and has generally occurred in similar projects

6 Certain Could be expected to occur more than once during project delivery

* Whereby ‘likelihood’ = the likelihood of a consequence occurring from the various activities

SLR®
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Table 31 Overall Risk of Residual Impacts Matrix

1 - Remote

2 —Rare

3- Unllkely

4— P055|ble

5- L|ker

Likelihood of Consequence

6 Certain

Consequence Level

0 — Negligible 1 - Minor 2 — Moderate 3 Severe 4 — Major

B

5- Catastrophlc

ww

Moderate Moderate Moderate
(10)

Moderate
(10)

A description of the overall risk rankings contained within Table 31 from ‘Negligible’ to ‘Extreme’ can be found

within Table 32.

Table 32 Risk Ranking Descriptions

Risk Ranking

Potential Impact

N
o [
R
R

Potential Impact

Significance

Extreme Extreme Risk — unacceptable for project to continue under existing | Considered
(18 - 30) circumstances. Requires immediate action. Equipment could be destroyed | significant
with large environmental impact as a result of a spill or discharge to the
environment.
High High Risk — where the level of risk is not tolerable and control measures are | Considered
(12 - 16) required to move the risk to lower the risk categories. Medium | significant
environmental impact from a spill or discharge to the environment.
Moderate | Moderate Risk — requires additional control measures where possible or | Considered
(6-10) management/communication to maintain risk at less than significant levels. | significant
Small environmental impact from a spill or discharge to the environment.
Where risk cannot be reduced to ‘Low’ control measures must be applied to
reduce the risk to ALARP. Requires continued tracking and recorded action
plans.
Low Low Risk —where the level of risk is at a broadly Acceptable Level and generic | Not significant
(1-5) control measures are already assumed in the design process but require
continuous monitoring and improvement. No further development of
control measures is practicable and/or the costs of implementing further
controls are disproportionate to the environmental benefit.
Negligible Negligible Risk — no intervention or further monitoring is required. No | Not significant

(0)

environmental impact.
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6.6 Demonstration of ALARP

In accordance with Regulation 10A(b) and 13(5)(c) of the Environment Regulations, the EP must demonstrate
that the environmental impacts and risks of the activity will be reduced to ALARP.

To ensure the impacts and risks from the proposed activities are ALARP, a hierarchy of controls has been utilised
which follows a tiered system of ‘eliminate-substitute-reduce-mitigate’ (Table 33). The consideration of
elimination and substitution are controls generally used for those activities which are higher impacts/risk.
Whereas the controls for those activities which are known to have Negligible or Low impacts/risks are primarily
focused on the reduction and/or mitigation aspect of the hierarchy to ensure they are ALARP.

Table 33 General Hierarchy of Controls

Control Example Effectiveness

Eliminate Elimination of the risk or impact, such as eliminating the light source
to remove impacts from artificial light emissions.

Substitute Substitute the method of an activity in favour of a lower impact one,
such as substituting Heavy Fuel Qil for MGO to reduce the amount
of atmospheric emission.

Reduce Reduction of the risk or impact, such as reducing the oil content in
discharged water to reduce the potential contamination of the sea.

Mitigate Mitigate the potential risk or impact of conducting an activity, such
as maintaining separation distances from land when discharging
wastes to mitigate the potential impacts on coastal environments

The aim of the controls is to reduce the residual risk to a Low ranking (Table 32); however, if the risk remains at
a higher ranking, it must be assessed as to whether it has been reduced to ALARP. For example, this includes
whether all reasonable and practicable control measures have been adequately considered. Reasonable and
practicable controls measures are defined as those which can be applied to reduce the risk or impact, without
the sacrifice being disproportionate to the benefit of risk reduction.
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6.7

Risk and Impact Acceptability

Regulation 10A(c) and 13(5)(c) of the Environment Regulations requires an EP to demonstrate that the
environmental impacts and risks of the activity have been reduced to ALARP and will be of an Acceptable Level.
The EP must also detail the control measures that will be implemented to achieve this. The criteria used to
determine whether the residual risks or impacts of an activity following the implementation of the control
measures, and following the demonstration of ALARP, is at an Acceptable Level, are based on the seven criteria
contained within Table 34.

For each criterion, ‘acceptability questions’ have been developed to assess compliance. Each activity, both
planned and unplanned, has been assessed against the criteria within Sections 7 and 8. For an activity to be
characterised as ‘Acceptable’, compliance with the requirements in Table 34 must be demonstrated.

Table 34 Risk Acceptability Criteria

Criteria

Acceptability Questions

Acceptability is Confirmed

Ecologically
sustainable
development

ESD is defined as 'using, conserving and enhancing the community's
resources so that ecological processes, on which life depends, are
maintained, and the total quality of life, now and in the future, can be
increased’.

Section 3A of the EPBC Act sets out three main matters; the first of which
is that the activity needs to be carried out in a manner consistent with
the principles of ESD. Therefore, ESD is an integral aspect in determining
risk/impact acceptability.

Based on this, is the management of the risks/impacts associated with
the proposed activities carried out in a manner that is consistent with
the five principles of ESD as defined within the EPBC Act (Section 2.1.2)?

The Seismic Survey s
consistent with the five
principles of ESD.

External
context:
Legislative
requirement

Does the management of the risks/impacts (including the proposed
control measures) associated with the activity align with the relevant
Australian and International legislation, conventions, and standards such
as those outlined within Section 2 (i.e. Policy Statement 2.1, MARPOL,
Marine Notices, Marine Orders)?

Compliance with all of the
legislative requirements,
standards and policies and
can be demonstrated when
audited.

Internal
context

Does the management of the risks/impacts associated with the activity
align with the internal policy of the titleholder (in this case SLB’s QHSE
Policy, Section 1.6)?

Internal or external audits of
procedural systems confirm
all policies in place that align
with the EP.

Industry best

Has the management of the risks/impacts been conducted in accordance

The impact of potential risk,

expectations

practice with industry best practice, such as the APPEA Code of Environmental | through control measures is
Practice and the International Associated of Geophysical Contractors | managed so that it is
(IAGC) Environmental Manual for Worldwide Geophysical Operation | compliant with all relevant
(Section 2.2)? industry  best  practice
guidelines.
External Have any concerns regarding the risks/impacts which may arise from the | All stakeholder concerns and
context: activity been raised through consultation (described throughout Section | submissions have been
Stakeholder | 5 and Appendix 1), and have any relevant control measures been | responded to, adequately

developed to address these concerns?

addressed and closed out.
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Criteria

External
context:
Existing
environment

Acceptability Questions

Has the development of the control measures taken into account the
environmental values and sensitivities at a local, regional or global level,
where relevant?

Is the management of the impacts/risks in accordance with the relevant
species specific or protected area management plans, such as
Conservation Advice, Management Plans, or Recovery Plans?

If there is no management plan in place for a World Heritage property,
National  Heritage Place, Commonwealth marine reserve,
Commonwealth heritage place or Ramsar wetland, then is the activity
(and its environmental management) consistent with Australian World
Heritage, Australian IUCN reserve, National Heritage, Commonwealth
heritage or Australian Ramsar management principles, as defined in the
EPBC Regulations 2000?

Are the risks/impacts managed in alignment with the nominated
conservation values defined within the Marine Bioregional Plan for the
North-west Marine Region and, where relevant, the North Marine
Region?

Acceptability is Confirmed

With the implementation of
the control measures, the
potential impacts from each
of the activities must be
consistent with all of the
relevant management plans,

conservation advice,
recovery plans and the
general nature of the

receiving environment of
the OA and EMBA.

ALARP

Are all reasonable and practicable control measures in place to reduce
the impact or risk of the activity?

Have the costs (financial or otherwise) of implementing further control
measures been considered? Where it is considered that costs are
disproportionate to the benefit gained, has this been identified?

General agreement that the
residual risk from the
Seismic Survey has been
demonstrated to be ALARP.
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7 Environmental Impacts from Planned Activities

The planned activities associated with the Seismic Survey include:

e Physical presence of Seismic Vessel and towed equipment (Section 7.1);

e Acoustic disturbance to the marine environment (Section 7.2);

e Routine permissible waste discharges (Section 7.3);

e Atmospheric emissions (Section 7.4); and

e Artificial light emissions (Section 7.5).
Using the methodology described within Section 6, this section of the EP goes through the impact and risk
evaluation for each of the planned activities listed above, for each of the receptors identified within the OA and
relative area of impact. Where the area of impact for a planned activity extends beyond the OA, this has been
identified. The purpose of this evaluation is to demonstrate that, with the inclusion of control measures, the

impacts and risks associated with the Seismic Survey will be reduced to ALARP and will be of an Acceptable
Level.

7.1  Physical Presence of Seismic Survey Vessel and Towed Equipment

7.1.1 Description of Source of the Impact

During the Seismic Survey, the Seismic Vessel will tow a suite of equipment including the two sub-arrays of
acoustic sources at a depth of 8 m below the surface, and 12 streamers. The streamers will be 8 km in length
and will be towed at 15 — 20 m below the surface. Streamers will be spaced at intervals of 120 m, so the overall
lateral spread of all streamers will be 1,320 m. Each streamer will be equipped with a tail buoy that has a radar
reflector and light at the terminal end. A detailed description of the proposed activity and schematic diagram
showing the general configuration of towed gear is provided in Section 3 and Figure 4. The total acquisition area
affected by the towed gear is approximately 12,000 km?.

A purpose-built Seismic Vessel will be contracted for the Seismic Survey that is capable of safely operating in the
environmental conditions of the NWMR. The Seismic Vessel will be accompanied by one Support Vessel and one
Chase Vessel at all times, which will manage potential interactions between the Seismic Vessel and other marine
users. The Seismic Vessel, Support Vessel and Chase Vessel are collectively referred to as the ‘survey vessels’,
where appropriate, throughout this section.

7.1.2 Known and Potential Impacts to Environmental Receptors
The physical presence of the survey vessels and towed acoustic equipment has the potential to result in the
following effects on environmental receptors:

e Disruption to normal animal behaviours;

e Displacement of animals from preferred habitat;

e Collision with or entanglement of animals in towed equipment;

e Displacement of other marine users from regular routes or activity areas; and

e Collision with or entanglement of other marine users with survey vessels and/or towed equipment.
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It is considered that the biggest risks that may result from the physical presence of the survey vessels and
associated towed equipment is the potential for a physical impact on marine mammals, whale sharks and turtles
(i.e. collision or entanglement), the displacement of marine fauna from the immediate vicinity of the survey
vessels, the displacement of commercial fishers from fishing grounds and the physical interaction with deployed
fishing gear.

7.1.2.1 Whale Sharks

The whale shark is a protected species listed as Vulnerable and Migratory under the EPBC Act. The OA overlaps
with a foraging BIA for the whale shark (Figure 18). The foraging BIA represents waters where solitary whale
sharks are known to forage during their migration from Ningaloo Marine Park (NMP), which occurs primarily in
spring (September to November).

Whale sharks are pelagic and are known to spend considerable time close to the sea surface, increasing their
vulnerability to vessel strike. Whale sharks tagged off Western Australia (Wilson et al., 2006; Gleiss et al., 2013)
spent approximately 25% of their time less than two metres from the surface and > 40% of their time in the
upper 15 m of the water columns.

The physical presence of vessels and towed equipment increases the risk of collision or entanglement with
foraging whale sharks which may result in injury or mortality; however, there have been no reported cases of
marine fauna becoming entangled in seismic equipment in Australian waters. Although, there is evidence of
vessel strikes on whale sharks which has resulted in damage to fins, possibly resulting from propeller contact
(DPAW, 2013). Although no mortalities due to vessel strike have been reported, it is difficult to determine if a
vessel strike has caused deaths due to the sharks’ natural reaction of diving to depth and out of sight when
threatened. The large-scale impact of vessel strikes on whale sharks are therefore difficult to measure, especially
because whale sharks are 'negatively buoyant', meaning that they sink to the ocean floor when they die.
However, increased vessel activity within NMP has not resulted in whale shark observations decreasing and thus
this impact is also considered low at present (DPAW, 2013).

Vessel speed is a key concern when considering collision risk and the outcome. Vanderlaan and Taggart (2007)
observed that an escalation in speed of the vessel caused an increase in the severity of injury to large marine
animals. Slower moving vessels provide greater opportunity for both fauna and vessel to avoid collision. Species
detection depends on their profile on the sea surface and slower moving vessels would be afforded greater time
to manoeuvre and predict their movements. While speed is a particularly important factor, so too is the
movement patterns of the vessel — for example, whether a vessel is transiting a dedicated route or is a
recreational vessel that is moving erratically (Commonwealth of Australia, 2017a).

Given the OA overlaps with the northernmost part of a whale shark foraging BIA, it is possible for individual
whale sharks to be present in the area during September — November. The Survey Vessels (taking into account
the limited manoeuvrability of the former) will adopt measures consistent with the DPAW Whale Shark
Management Programme (DPAW, 2013), including:

e Taking action to avoid approaching or drifting closer than 30 m of a whale shark; and

e Not exceeding 8 knots within 250 m (‘contact zone’) of a whale shark.
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Given the proposed control measures and the fact that the Seismic Vessel will be moving in a set course and at
4.5 knots during seismic data acquisition, which allows greater time for individuals to detect the vessel, predict
its pathway, and avoid a collision, as well as the presence of trained observers on-watch on the Seismic Vessel
while acquiring during daylight hours, the risk for whale sharks to be adversely affected by the Seismic Survey is
limited. Close-range encounters with marine fauna are, in general, expected to be infrequent and limited to
isolated individuals in the immediate vicinity of the survey vessels. As a result, whale shark injury or mortality as
a result of collision or entanglement is considered to be very unlikely.

The risk to populations of whale sharks arising from the physical presence of the survey vessels and towed
equipment during the Seismic Survey has been assessed as Low (Minor x Unlikely).

7.1.2.2 Marine Reptiles

Two species of threatened sea snake may, or are likely to, occur in the OA and six species of threatened marine
turtle are known or likely to occur (Table 18). The greatest potential consequence to these marine reptiles from
the physical presence of the survey vessels and towed equipment, is collision or entanglement.

Historically, levels of sea snake bycatch in the Northern Prawn Fishery (NPF) have been high (Ward, 1996), with
mortality rates linked to drowning or being crushed by the target catch weight (Wassenberg et al., 2001). While
this suggests that the potential for entanglement with towed gear exists, physical interactions between sea
snakes and seismic equipment are intrinsically different to those with a trawl net in that seismic equipment 1)
has no mesh component to entrap animals and 2) no catch weight will crush individuals. On this basis, individual
snakes that encounter towed gear will have a much higher chance of survival and the slow operational speed of
the Seismic Vessel will promote the escape of any sea snake that does collide with towed seismic gear or the
Seismic Vessel. Vessel strike is not listed as a key threat to sea snakes (Somaweera et al., 2021; Udyawer et al.,
2018; DSEWPC, 2012d).

Turtles are vulnerable to vessel strike due to their relatively small size and the significant amount of time spent
just below the sea surface (Commonwealth of Australia, 2017a). Collision avoidance is determined by the
animal’s response time, which is affected by both vessel speed and visibility. Hazel et al. (2007) found that 60%
of green turtles were able to successfully flee from approaching vessels travelling at two knots. A turtle’s ability
to flee was severely reduced as the vessel’s speed increased, with 22% successfully fleeing at six knots and only
4% at 10 knots. It was concluded that most turtles cannot avoid vessels travelling at speeds greater than
approximately two knots (Hazel et al., 2007). Turtles are likely responding to visual cues of the vessel instead of
sound cues; if turtles were relying primarily on sound, the reverse result would be found with greater response
rates to faster (and therefore louder) vessel approaches (Hazel et al., 2007). Vessel strike data for turtles is
available for QL where at least 65 turtles were killed by vessel strike incidents between 1999 and 2002 (Hazel
and Gyuris, 2006).

Tail buoys (at the end of each streamer) are the most likely part of the towed equipment to trap marine turtles.
There are two main areas on the tail buoy which may trap turtles; between the buoy and the connecting chains
(the most common area of entrapment), or underneath the buoy in the ‘undercarriage’ structure (Ketos Ecology,
2009). In order to become trapped in the tail buoy, the animal would have to come in close proximity to the
buoy. There are two theories as to why turtles become trapped against seismic tail buoys; startle diving in front
of the towed equipment, or as a result of foraging along the streamers (Ketos Ecology, 2009). Entanglement in
tail buoys would be fatal due to water movement holding the turtle against the buoy, keeping the turtle from
being able to reach the surface to breathe (Ketos Ecology, 2009).
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Surface behaviour of the turtle increases its chance of entrapment. For example, those basking at or just below
the water surface during hot and calm conditions are slow to react to threats, with dive reactions occurring at
close range based on visual detections of the threat (Ketos Ecology, 2009). Startle dive reactions in turtles at
the sea surface responding to approaching towed equipment and vessels have been observed at as little at 1 m
from the threat (Weir, 2007). All species of marine turtle potentially present within the OA are expected to
exhibit resting/basking surface behaviours, but green, hawksbill and loggerhead turtles are the species for which
vessel collision is considered to be of potential concern in the NWMR (DSEWPC, 2012d); noting that collision
with vessels is ‘not of concern’ for flatback, leatherback and olive ridley turtles (DSEWPC, 2012d).

Although there are no peer-reviewed literature documenting incidences of turtle entanglement in towed seismic
equipment (Nelms et al., 2016), ‘turtle guards’ were developed to prevent turtle interactions with tail buoys
following anecdotal reports of turtle entrapments off the west coast of Africa (Nelms et al., 2016) and the
suggestion of entrapment as a growing concern (Ketos Ecology, 2009). Guards are fitted to the buoy and act as
a physical barrier to exclude turtles from the space between the buoy and undercarriage (Ketos Ecology, 2009).
Certain designs may also allow the turtle to be deflected away from the buoy. All tail buoys utilised in the Seismic
Survey will be fitted with a turtle guard.

The ‘National Strategy for Reducing Vessel Strike on Cetaceans and other Marine Megafauna’ provides a guiding
framework for mitigating the risk of vessel collisions with marine megafauna, including marine turtles
(Commonwealth of Australia, 2017a). An intended outcome of the National Strategy is the development of a
mitigation measures ‘toolkit’. To date this toolkit has not yet been developed; however, installation of turtle
guards on tail buoys and the slow speed of the Seismic Vessel are considered to be effective mitigation measures
against ship strike and entanglement for marine turtles. There are no mitigation measures that will be
implemented on board the Support Vessel to minimise the risk of collision with marine turtles; however, they
will generally be operating at low speeds and any incidents with turtles will be reported, as recommended under
the National Strategy.

With regard to disruption to normal animal behaviours and displacement from preferred habitat, vessel
disturbance is particularly an issue for turtles in foraging habitats and nesting areas, particularly in shallow
coastal areas where vessel traffic is typically high (Commonwealth of Australia, 2017a). Given the OA is located
adjacent to a foraging BIA for flatback turtles, loggerhead turtles and olive ridley turtles; some disturbance to
foraging behaviours and or displacement are possible for individuals of this species. Despite a ‘known’ or ‘likely’
presence (Table 18), other species of marine reptile are less likely to be disturbed or displaced on account of the
presence of the survey vessels and towed acoustic equipment during the Seismic Survey as the OA is not
identified as being particularly important habitat for other species of marine reptile.

Importantly, vessel densities within the OA moderate, with the southern portion of the OA approaching a well-
used shipping route. Therefore, it's expected that the presence of the survey vessels and towed gear will not
result in a significant increase to any potential displacement in the context of broader vessel disturbance.

The risk to populations of marine turtles arising from the physical presence of the survey vessels and towed
equipment during the Seismic Survey has been assessed as Moderate (Moderate x Possible).

7.1.2.3 Marine Mammals

Disruption of normal animal behaviour and displacement is of particular concern when it occurs frequently or
over a prolonged period and affects critical behaviours such as feeding, breeding and resting. The physical
presence of the survey vessels and towed equipment may cause some temporary and localised changes in
marine mammal behaviours and/or displacement from habitat. Table 25 provides a summary timeline depicting
the expected presence of marine mammals in the OA.
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Marine mammals show two main stereotypical behaviours in the presence of vessels: avoidance or attraction
(Wdrsig et al., 1998); both behaviours can affect energy expenditure and disrupt natural activities. Avoidance
most commonly leads to an animal becoming displaced from an area; however, such disturbance is predicted to
be temporary due to the transitory and temporary duration of seismic activities in any single location.
Furthermore, marine mammals must be in relatively close proximity to the vessels and equipment in order to
be affected by their physical presence.

The Commonwealth of Australia (2017a) reports that there were 109 records of ship strike on cetaceans in
Australian waters from 1997 to 2015. Species affected included humpback (47%), southern right (13%), sperm
(3%), pygmy blue (2%), blue (2%), pygmy sperm (2%), dwarf minke (2%), pygmy right (1%), fin (1%), Antarctic
minke (1%), and ‘unidentified’ (26%) whales (Commonwealth of Australia, 2017a). Peel et al. (2018) revised this
data and added to it by searching media archive databases. Their searches revealed 76 additional unreported
records of vessel strike between 1877 and 2015 and overall, they concluded that of the ‘known’ species in the
Australian ship strike record, humpback whales (59%), southern right whales (14%) and sperm whales (8%) were
the most affected species. Incidents typically occurred within each species core distribution (noting that for
southern right whales and sperm whales this was confined to the southern half of Australia) and there was a
strong temporal correlation between ship strike and migration periods for humpback and southern right whales.
Globally, the species most affected by vessel strike are fin whales, humpback whales, right whales, gray whales,
minke whales, sperm whales and blue whales (Jensen et al., 2004).

Only one known ship strike or stranding event attributed to ship strike has been recorded in the vicinity of the
OA, namely a humpback whale in the coastal waters of Broome (Figure 38). There are limited records of ship
strike with dolphins in Australian waters (Commonwealth of Australia, 2017a). WA and the NT have the lowest
number of documented whale strikes (Commonwealth of Australia, 2017a).
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Figure 38 Location of Reported Vessel Collisions with Whales or ‘Other’ Incidents where Cause of Death is
attributed to Vessel Collision
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Jensen et al. (2004) demonstrated that vessel type plays a role in the likelihood of a ship strike resulting in animal
mortality. In a review of the global ship strike database, the majority of fatal strikes were caused by navy vessels
and container/cargo ships/freighters, which typically travel faster than 15 knots. Seismic vessels (categorised in
the study as ‘research’ vessels) accounted for only one ship strike incident out of a total of 292 reported incidents
(Jensen et al., 2004).

The faster a vessel travels, the greater the likelihood of whale mortality. Jensen et al. (2004) reported a mean
speed of 18.6 knots for vessels involved in lethal ship strikes. During data acquisition, seismic vessels typically
travel at approximately 4 — 5 knots; three to four times slower than the mean fatal speed documented by Jensen
et al. (2004). Records of sub-lethal effects are less reliable on account of the difficulty in assessing injury in free
swimming cetaceans following a collision.

Marine mammals are most at risk of ship strike when exhibiting surface behaviours such as feeding and resting.
Based on the assessed likelihood of encountering each cetacean species during the Seismic Survey, ship strike is
of most concern for pygmy blue whales, humpback whales, fin whales, and sei whales, which are known or likely
to occur in the OA.

While pygmy blue whales are not well represented in the Australian ship strike records (n < 5; Commonwealth
of Australia, 2017a; Peel et al., 2018), collisions do occasionally occur. This species has the highest likelihood of
presence during the Seismic Survey on account of the OA overlapping with their migration BIA along the NW
coast of Australia into Indonesian waters. This spatial overlap increases their vulnerability to ship strike from the
survey vessels. The behaviour of blue whales in response to commercial ship movement was documented in
McKenna et al. (2015) who observed a dive reaction (a shallow dive during surface period) in response to an
approaching vessel but no evidence of any lateral avoidance. This suggests that the ability of this species to
avoid ships is limited (McKenna et al., 2015). SLB will implement additional controls to mitigate against effects
of the Seismic Survey on pygmy blue whales. These controls include both spatial and temporal restrictions for
acquisition in and around the blue whale migratory BIA, which has been identified as a key sensitivity for this
species; the Seismic Vessel will not activate the acoustic source within this BIA or within 17 km of the buffer
from mid-April (14™") to mid-January (14%") which is the period during which migrating whales are expected to
be present. The controls also include an extended observation zone when operating in the BIA and buffer outside
the migration period. Humpback whales represent the single species of marine mammal with the highest
number of ship strike records in Australian waters, although this may be a reflection on the reasonably high
abundance of humpback whales in Australia (Peel et al., 2018). While the EPBC Act Protected Matters Database
indicates that humpbacks are likely to occur in the OA, their breeding season is well defined between late Jun
to early Oct (How et al., 2020) and most breeding activity occurs in the coastal Kimberley Region south of the
OA (between Camden Sound and Broome (Irvine et al., 2018). Outside of the breeding season this species
migrates to high latitude Southern Ocean feeding grounds (Pomilla and Rosenbaum, 2005). As humpback whales
only have a seasonal presence in the region and their winter breeding distribution is typically coastal and south
of the OA, the Seismic Survey is not predicted to represent a collision or displacement threat to this species. The
slow operational speed of the Seismic Vessel and the presence of MMOs onboard will also serve as strong control
measures against any potential ship strikes.

While the EPBC Act Protected Matters Database indicates that fin whales and sei whales are likely to occur in
the OA, evidence suggests that:

e If fin whales do occur this far north, they will be in very low densities and their presence will be
temporally constrained from Aug to Oct (Aulich et al., 2019). There is only one record of ship strike
involving fin whales in Australian waters (Peel et al., 2018); and

e Seiwhales are infrequently sighted in WA waters (Commonwealth Government, 2005) and there are no
records of ship strike involving sei whales in Australian waters (Peel et al., 2018).
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Smaller dolphin species are highly agile and are significantly less likely to collide with larger vessels (Van
Waerebeek et al. (2007) and as a result vessel strike for these species during the Seismic Survey is not a concern.

Minimising vessel collision is ranked as a high priority action within the Conservation Management Plans for blue
whales, and within the Conservation Advice for fin, sei, and humpback whales. The expected low incidence of
vessel strike from the Seismic Survey will not affect the long-term recovery of these species in accordance with
these plans.

The ‘National Strategy for Reducing Vessel Strike on Cetaceans and other Marine Megafauna’ acts as a guiding
framework for identifying the species and areas most at risk and aims to provide appropriate mitigation
measures to reduce the risk of ship strike. The National Strategy intends to develop a ‘mitigation measures
toolkit’. To date this toolkit has not been developed; however, once developed the mitigation measures for
cetaceans will fall into three main categories: keeping vessels away from whales, slowing of vessel speeds, and
implementation of avoidance manoeuvres (Commonwealth of Australia, 2017a).

The master of the Support Vessel will operate in accordance with the EPBC Regulations Part 8, Division 8.1 in
regard to the minimum approach distances and vessel speed for “other craft” and follow the prescribed actions
when adult cetaceans and/or calves are present within the caution zone®2. In particular:

e The Support Vessel will operate at a constant speed of less than 6 knots and minimise noise, whilst
ensuring the vessel does not drift or approach closer to than 50 m to a dolphin or 100 m to a whale;

e If the cetacean shows any sign of being disturbed, the vessel must be withdrawn from the caution zone
at a speed of less than 6 knots. If an adult whale approaches the Support Vessel or comes within 100
m, the master must disengage the gears and let the whale approach or reduce the speed of the vessel
and continue on a course away from the whale;

e If an adult dolphin approaches the Support Vessel or comes within 50 m, the master must not suddenly
change course or speed of the vessel; and

e The master of the Support Vessel will make all efforts not to let a calf enter the caution zone; however,
if a calf does enter the caution zone, then the master will immediately stop the vessel, turn off the
vessel’s engines, or disengage the gears, or withdraw the vessel from the caution zone at a constant
speed of less than 6 knots.

These control measures are included in Table 56.

Due to the restricted manoeuvrability of the Seismic Vessel, no further mitigation measures can be applied to
reduce the risk of ship strike from the Seismic Vessel; however, the Seismic Vessel will maintain speed and course
in the presence of marine mammals, this, in addition to the already low speed of the vessel, allows greater time
for individuals to detect the vessel, predict its pathway, and avoid a collision or entanglement in the towed
equipment. Trained observers will be on-watch while the Seismic Vessel is acquiring during daylight hours.
While this will not minimise the potential for vessel strike, any incidents (i.e. ship strike or entanglement) will be
observed and reported. Ship strikes will be reported into the Australian Government National Ship Strike
Database (DoEE, 2018b), as is required by the EPBC Act.

12150 m radius around a dolphin, and 300 m radius around a whale
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Although boat strike is a recognised threat to dugongs in coastal Australia, it is typically associated with small
recreational vessels in areas where densities of both dugongs and boats are high (Marsh et al.,, 2002). The
probability of boat strike is greatest in water depth < 2 m which limits an individual’s ability to take evasive
action by diving (Maitland et al., 2005). Given their reliance on seagrass habitats, dugongs typically inhabit
waters less than 3 m deep (Chilvers et al., 2004) and although some offshore movement across the Sahul Shelf
has been reported (Whiting and Guinea, 2005), this preference for shallow habitat indicates that the likelihood
of interactions with the survey vessels during the Seismic Survey is highly unlikely.

Although some marine mammals could interact with and become entangled in the towed equipment, it is highly
unlikely that this would occur on account of marine mammals displaying exceptional abilities to detect and avoid
obstacles in the water column and there being no loose surface lines associated with the towed equipment
(Rowe, 2007). Unlike interactions with fishing gear, there is no food attractant associated with MSSs. To our
knowledge, there has never been a reported case of a marine mammal becoming entangled in seismic
equipment. In addition, the auditory range of many cetaceans overlaps with peak intensities of transiting ships
(Allen and Peterson, 2012; Veirs et al., 2016), thus cetaceans should have the capacity to acoustically detect an
oncoming ship (Allen and Peterson, 2012) and move away from the vessel/s, minimising the likelihood of a ship
strike and entanglement.

The presence of the vessels may also act as an attractant to certain species, particularly smaller species of
dolphin which may approach the vessel to bow-ride (W(rsig et al., 1998). Bow-riding behaviours have been
observed during periods of active seismic acquisition (e.g. Moulton and Miller, 2005). However, the seismic
array is located a reasonable distance behind the bow waves that small dolphins like to play in.

As a result, the risk to marine mammal populations arising from the physical presence of the survey vessels and
the towed equipment during the Seismic Survey has been assessed as Moderate (Moderate x Possible).

7.1.3 Known and Potential Impacts on Stakeholders and Other Marine Users
7.1.3.1 Potential Impacts to Commercial Fishing Operations

Effects on commercial fishing from the Seismic Survey may occur via two main mechanisms:

e The physical presence and interaction of the Seismic Vessel and towed equipment has the potential
temporarily exclude fishers from their fishing grounds and inconveniences in needing to plan their
fishing operations around the planned survey routes; and

e Underwater sound from the acoustic source has the potential to affect fish species which are targeted
to be caught (discussed in Section 7.2.3).

The Seismic Vessel will be restricted in its ability to manoeuvre while it is acquiring data and, in most instances,
this prevents active avoidance of fishers and fishing gear in the water. Fishers will continue to be able to fish
within the Acquisition Area; however, they will be temporarily impacted by the physical presence of the Seismic
Vessel, Chase Vessel and Support Vessel. SLB will provide any potentially affected commercial fishers with 48-
hour look-ahead plans of where the survey vessels will be to enable them to incorporate the survey route into
their fishing plans. This look-ahead will be updated and distributed every 24 hours.

There are several commonwealth and state managed fisheries which exist in and around the area of the
proposed Seismic Survey, these being discussed in Section 4.7.3. However, the only managed fishery which
overlaps with the Acquisition Area and OA is the NDSMF, as shown in Figure 29.

Page 189 SI_R(}‘I



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

As discussed in Section 4.7.3.2.1, the main method of fishing within the NDSMF is trap fishing. The licence
holders that actively fish in the OA have been identified through the engagement process and continual
engagement and notification (e.g. 48-hour look-ahead plans) will take place with these licence holders and their
respective associations to ensure they are aware of where the vessel will be throughout the duration of the
survey. Likewise, all methods of communication will be made available to the licence holders to contact the
survey vessels should they need to be in contact with SLB or the survey vessels at any time.

SLB will be requesting all marine traffic remain 10 km away from the Seismic Vessel and the towed streamers,
this will essentially create a moving temporary exclusion zone around the Seismic Vessel. The size of this
temporary effective exclusion zone will be ~520 km?2. The Chase Vessel will try to make contact with any vessel
it sees in the exclusion area, and if there are traps remaining on the seabed (marked by surface buoys), the
Chase Vessel would try to contact the fishers whose gear is still in the water in the first instance to warn of the
oncoming survey vessel. Should this fail, the last resort would be to haul the traps out of the water, so they are
not lost, and then replace them once the Seismic Vessel has gone past.

As discussed in Section 4.7.3.2.1, the area of fishing effort between 2015-20 within the Kimberley subregion of
the NDSMF was 127,613 km?, as shown in Figure 29. The temporary effective exclusion area around the Seismic
Vessel of ~520 km? represents just 0.4% of the entire area fished within the Kimberly subregion of the NDSMF.
In terms of the fishing effort recorded to have occurred within the Acquisition Area (2015-20), being 6,290 km?,
the temporary effective exclusion area represents ~8% of this fished area.

In addition to fishing within NDSMF, there is a very minor amount of fishing regulated under the MMF within
the OA (but not the Acquisition Area) as shown in Figure 30. While the Seismic Vessel will not traverse the two
identified 10 x 10 NM CAES blocks shown to be within the OA in this figure, the temporary exclusion area around
the Seismic Vessel will extend over ~27% of the single block located closest to the Acquisition Area — this area
represents 0.2% of the total fished area within the MMF over the 2015-2020 period. It should be noted that
there were <3 vessels fishing in the single affected block over 2015-20 so the impact on any mackerel fishers will
be insignificant.

Given the Seismic Vessel during the Seismic Survey will be continually moving at a speed of 4 to 5 knots
throughout the OA, the impact to fishing activities through temporary displacement from the physical presence
of the survey vessels and towed equipment will be transitory in nature. Overall, the risk to commercial fishing
operations, in particular those fishers managed under the NDSMF, due to the physical presence of the survey
vessels and towed equipment (i.e. temporary displacement) during the Seismic Survey has been assessed as Low
(Minor x Likely).

7.1.3.2 Potential Impacts to Marine Traffic

As discussed in Section 4.7.4 and depicted in Figure 3, a variety of vessels travel through the OA. As discussed
in Section 7.1.3.1, SLB will be requesting all maritime traffic remain 10 km away from the Seismic Vessel and the
towed streamers. Vessels will still be able to transit through the OA; however, the presence of the Seismic
Vessel and its associated temporary exclusion area will cause a minor inconvenience to some vessels as they
may need to alter their normal routes to deviate around the Seismic Vessel.

The Seismic Vessel and supporting vessels will intermittently cross areas of commercial shipping traffic. The
presence of the Seismic Vessel and towed streamers presents a potential navigational hazard to commercial
vessels transiting through the area due to the length of the towed streamer and the vessel’s restricted ability to
manoeuvre.
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Due to the survey vessels constantly making way through the OA, any deviation that commercial ships will have
to take to avoid the Seismic Vessel and the streamers is likely to be relatively minor given the notification they
will receive through the Notice to Mariners, as well as the radar, Automatic Radar Plotting Aids (ARPA) and AlS
notifications they will be able to receive, in addition to maritime radio communications. As a result, any change
of course over the open ocean which the OA is within, is unlikely to add any significant time delays to the passage
or result in any increased costs through avoiding large areas of ocean, to the commercial shipping companies.
Any required deviations to a ship’s course would be conducted without compromising navigational safety
following the rules of the road at sea and would be undertaken in accordance with the COLREGS and the Notice
to Mariners that would be issued, providing the information of the Seismic Vessel towing streamers up to 8 km
long and being restricted in its ability to manoeuvre.

There have been no collisions to date involving seismic vessels and any commercial vessels (or recreational
vessels) recorded within the Australian Transport Safety Bureau’s marine safety database (ATSB, 2018) and
likewise, SLBs most recent 2D MSS in the Otway Basin did not result in any collisions or near misses with
commercial or recreational vessels. This is a result of the vessel Master’s ability to manage the safe operation
of their vessels out at sea through the appropriate communication processes, and that is also why SLB will have
a Support Vessel and Chase Vessel on standby for the interception of any vessels that cannot be communicated
with or are not aware there is any submerged gear behind the Seismic Vessel.

Pre-activity notification procedures for the Seismic Survey will facilitate the issuing of maritime warnings and a
Notice to Mariners, which will be effective for the duration of the survey. These notifications enable commercial
vessel Masters to be aware of potential hazards in the area in which they are transiting and to safely plan their
courses to avoid possible interference with those hazards such as the Seismic Survey. The vessel Masters of the
survey vessels will maintain radio contact with all commercial vessels in the immediate vicinity of the area being
surveyed within the OA that are detected on radar or AIS to ensure they are aware that they are a Seismic Vessel
engaged in seismic activities (and therefore limited in their ability to manoeuvre).

With the presence of the Seismic Vessel in the offshore marine environment for up to three months, there is the
potential that the Seismic Survey could displace commercial vessels transiting through the area causing them to
alter their planned course. However, given the Seismic Vessel will be continually moving the actual zone of
displacement that would influence commercial shipping will be transitory in nature. Therefore, the risk to
commercial shipping operations due to the physical presence of the survey vessels and towed equipment during
the Seismic Survey has been assessed as Low (Minor x Likely).

7.1.4 Control Measures

Control/mitigation measures that will be implemented during the Seismic Survey to manage the impacts
associated with the physical presence of the survey vessels and towed acoustic equipment have been listed in
Section 7.1.4. The listed control measures that will be adopted are those that have been assessed and
characterised as effective and practicable to implement. Reasonable and practicable controls measures are
defined as those which can be applied to reduce the risk or impact, without the sacrifice being disproportionate
to the benefit of risk reduction.
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Table 35 Assessment of Control Measures for the Physical Presence of Survey Vessels and Towed Equipment

Control measure

Implemented Control Measures:

Practicability/
Effectiveness

Justification

Impact
Reduction?

Will it be
adopted?

Adherence to the requirements of the Navigation | P =Yes The survey vessels must adhere to the Navigation Act 2012. | Yes Yes
Act 2012, specifically Marine Order Part 30: | E = Effective Procedures under the Navigation Act 2012 are standard and well-
Prevention of collisions understood among commercial vessels.
24/7 acquisition P =Yes Where possible, data acquisition will occur 24/7 in order to | Yes Yes
E = Effective minimise the total duration of the Seismic Survey.

24-hour bridge and radar watch by qualified | P =Yes The Seismic Survey will adopt standard flag and class practices for | Yes Yes
watch-keepers to monitor for other marine users | g = Effective watch-keeping and radio use to ensure that warnings and

preventative actions can be readily implemented. This will notify

relevant persons of the presence of the Seismic Vessel and

equipment.

Watch-keepers will have the relevant qualifications for the task.

This practise is compliant with STCW Convention.
Compliance with relevant legislation and | P=Yes Vessel Masters will operate vessel in a manner that is consistent | Yes Yes
conventions with regard to maritime safety E = Effective with national and international legislation and conventions. These

include:

e  The Navigation Act 2012;

e  The COLREGS;

° UNCLOS; and

The STCW Convention.
Support Vessels present around the Seismic | P=Yes Support vessels (Support Vessel and Chase Vessel) will be present | Yes Yes
Vessel E = Effective around the Seismic Vessel to intercept other vessels in the area that

are at risk of interacting with the Seismic Vessel and/or equipment.

This is a health and safety requirement and is standard practice for
all MSSs.
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Control measure Practicability/ Justification Impact Will it be
Effectiveness Reduction? adopted?
Lights and visual communication at sea P =Yes The vessel will use standard international safety procedures for | Yes Yes
E = Effective radio communication and the display of navigational lights and day
shapes including the use of Automatic Radar Plotting Aids (ARPA)
and AlS.

AIS sends and receives ship information including identity, position,
course, and speed, and updates as often as every two seconds.
The Seismic Vessel will display day shapes and lights to indicate that
the vessel is towing equipment and is restricted in its ability to
manoeuvre.

Tail buoys will be fitted with a light and radar reflector indicating
the end of each streamer.

Markings on tail buoys P =Yes Under COLREGS and the Navigation Act, all possible measures need | Yes Yes
E = Effective to be taken to indicate the presence of a towed object.

Tail buoys indicates the end of each towed streamer and will be
fitted with markings to indicate the presence/location. Markings
will include reflective tape, lights, and radar reflector.

An AIS transponder will be fitted to each tail buoy to allow for the
detection of the end of each streamer by commercial marine users
with AIS receiving capabilities.

Avoidance of Exclusion Zones of other marine | P =Yes Oil and gas installations have established Petroleum Safety Zones | Yes Yes
users E= Effective (PSZ) prohibiting any vessel approaching closer than 500 m without
prior approval/provision of a permit. These are established under
the OPGGS Act. The OA does not encroach into any PSZ.

Page 193 SI_RQ



Schlumberger Australia Pty Limited
Bonaparte MC3D Marine Seismic Survey
Environment Plan

SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx

June 2022

Control measure

Temporal and spatial exclusion zones to avoid
sensitive areas for marine mammals

Practicability/ Justification Impact Will it be
Effectiveness Reduction? adopted?
P=Yes The Support Vessel and Chase Vessels will comply with the DPAW | Yes Yes
E= Effective Whale Shark Management Programme (DPAW, 2013), in order to
reduce the risk of disturbing whale sharks and avoiding collisions
between a whale shark and the vessels:
e Taking action to avoid approaching or drifting closer than 30
m of a whale shark; and
e Not exceeding 8 knots within 250 m (‘contact zone’) of a
whale shark.
P =Yes Potential impacts from the overlap between important habitat for | Yes Yes
E= Effective marine mammals and seismic acquisition will be minimised by

spatially and temporally restricting the acquisition window in
relation to pygmy blue whale migration. A 17 km buffer will be
established around the blue whale migratory BIA where it overlaps
with the OA to minimise the potential for behavioural impacts on
this species.

The Seismic Vessel will not activate the acoustic source within the
blue whale migratory BIA or buffer from mid-April (14th) to mid-
January (14th) which represents the period during which most
migrating whales are expected to pass through the Timor Sea.
Outside of this period (15 Jan to 13 April), seismic operations may
occur inside the blue whale migratory BIA and buffer but will be
subject to increased observational efforts to detect marine
mammals within an extended 5 km radius (compared with 3 km
outside). This extended observation zone will help reduce the
potential for marine mammal interactions with the physical
presence of the Seismic Vessel and towed equipment.
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Control measure Practicability/ Justification Impact Will it be
Effectiveness Reduction? adopted?
Stakeholder engagement P =Yes Pre-survey stakeholder engagement allows stakeholder objections, | Yes Yes
E = Effective claims, or expectations to be heard and understood and

incorporated into the development of the EP (NOPSEMA, 2020).
Early identification of issues allows mitigation measures to be
developed to reduce the risk to ALARP and an Acceptable Level.

Pre-survey engagement with identified stakeholders is a
requirement of the OPGGS Act.

Throughout the development of this EP, stakeholder engagement
was undertaken using mail, email and phone contact, face-to-face
meetings has not been possible due to COVID-19.

The engagement leading up to the survey and the ongoing
engagement whilst the survey is being acquired will allow for
operational changes, if needed and possible.

Any new stakeholders that are identified prior to, or during the

Seismic Survey will be consulted with to ensure that all
stakeholders are aware of the survey.

Ongoing communication with marine users such | P =Yes Communication with marine users allows those potentially affected | Yes Yes
as through provision of a ‘48-hour look-ahead’ | E = Effective by the Seismic Survey to plan activities in a manner that reduces
plan and publication of a Notice to Mariners the risk of interactions with the survey vessels and towed

equipment (e.g. commercial fishers can avoid deploying gear in the
path of the Seismic Vessel), including daily communication and a
week look-ahead in addition to 48 hr look-ahead).

Provision of a 48 hr ‘look-ahead’ plan which is distributed every 24
hrs allows commercial marine users (e.g. commercial fishers or
commercial shipping) to understand the future movements of the
Seismic Vessel and plan accordingly to avoid interactions.

Under the Navigation Act 2012, Australian Hydrographic Office
(AHO) can publish and distribute a Notice to Mariners. This Notice
outlines potential hazards and restrictions to marine users.
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Control measure Practicability/ Justification Impact Will it be

Effectiveness Reduction? adopted?
Reporting of incidents or near misses between the | P = Yes An incident or near miss includes any situation where another | No Yes
Seismic Vessel and other marine users E = Effective vessel intentionally does not respond to warnings threatening the

safety of the Seismic Vessel and where remedial action by the
Support Vessel or Chase Vessels or avoidance measures by the
Seismic Vessel is required. Standard warnings such as radio
communication between vessels are not considered an incident or

near miss.
Spatial separation between concurrent MSSs P =Yes Spatially separating concurrent MSSs reduces the potential for | Yes Yes
E = Effective cumulative noise impacts and also provides a buffer between

vessels and equipment so that entanglement of towed equipment
or vessel collision is avoided.

SLB will implement a 40 km spatial separation between its Seismic
Vessel and any other operating Seismic Vessel in the Bonaparte

Basin area.
Installation of ‘turtle guards’ on streamer tail | P =Yes Almost all reported turtle entrapments during MSSs are associated | Yes Yes
buoys E = Effective with the ‘undercarriage’ of tail buoys (Ketos Ecology, 2009). ‘Turtle

guards’ are fitted to the front of the tail buoys and act to physically
exclude turtles from the gap at the front of the tail buoy
undercarriage.

SLB will ensure that the tail buoys used for the Seismic Survey has
turtle guards fitted.
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Control measure Practicability/ Justification Impact Will it be
Effectiveness Reduction? adopted?

Recording of marine fauna ship strike and | P=Yes While recording of any ship strike incidents does not reduce | No Yes
entanglement incidents E = Effective likelihood of an incident occurring, it is a requirement of the EPBC

Act and Offshore Petroleum and Greenhouse Gas Storage

(Environment) Regulations 2009.

SLB will have two dedicated MMOs onboard for the duration of the

Seismic Survey and any incidents that occur between the Seismic

Vessel and all fauna, including marine mammals and marine turtles

will be recorded. In addition, two extra MMOs will be stationed on

the Chase Vessel to assist with observations out to 5 km when

operating inside the blue whale BIA and buffer.
Vessel crews are briefed on marine fauna | P=Yes All vessel crew will be required to remain vigilant for marine fauna | No Yes
entanglement and collision risk and reporting | = Effective collision and entanglement incidents.
requirements The MMOs participating during the Seismic Survey will also be on

the lookout for any entanglements or risks of collisions.
Vessel masters’ of the support vessels will reduce | P =Yes The Support Vessel and Chase Vessel will comply with the EPBC | Yes Yes
speed and maintain minimum distances through a | = Effective Regulations 2000 Part 8, Division 8.1 in order to reduce the risk of
‘caution zone’ in the presence of cetaceans disturbing cetaceans (adult and calf) and avoiding collisions

between a cetacean and the support vessels.
Towed equipment will be retrieved when the | P =Yes Retrieval of towed equipment will reduce the potential for more | Yes Yes
Seismic Vessel is in transit (e.g. to and from port) | g =Effective coastal species interacting with the towed equipment whilst in

transit.
Compensation to fishers for loss or damage to | P =Yes Consideration will be given to any reasonable claims from fishers | Yes Yes
fishing gear that is proven to have occurred as a | g = Effective who incur damage to fishing equipment by the Seismic Vessel or

result of direct impact from the Seismic Vessel,
acoustic array or streamer configuration.

towed equipment while operating outside of the OA.

For SLB to accept a payment claim, fishers will need to provide
enough evidence to demonstrate displacement and financial loss.
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Control measure

Alternative Control Measures:

Practicability/
Effectiveness

Justification

Impact
Reduction?

Will it be
adopted?

Daily contact with marine users to update on | P =No It would not be possible to contact all marine users on a daily basis, | Yes Partially
survey plans E = Effective particularly recreational users. If requested, marine users will be

notified every 24 hours with the 48-hour look-ahead of vessel

movements, a Notice to Mariners will be in place throughout the

duration of the survey, and the survey vessels will be contactable

on marine radio.
Seismic acquisition will only occur outside of | P=No As commercial fishing activities occur year-round, SLB are unable to | Yes No
fishing seasons. E = Effective operate outside of all fishing seasons.
All seismic acquisition will only occur during | P=No 24/7 operations will occur to minimise the duration of the survey. | Limited No
daylight hours E: Limited Limiting all acquisition to daylight hours only extends the duration

of the survey. Cost of additional time outweighs the benefit of

restricting the entire Seismic Survey to daytime operations.
Reduction in the length of the towed equipment P =No The length of the streamers planned to be used for the Seismic | Limited No

E = Limited Survey is 8 km. The acoustic equipment (including streamer length)

has been designed to meet the survey objectives and guarantee

data quality. Reducing the length of the towed equipment will

reduce the footprint of the Seismic Survey; however, as the vessel

and towed equipment are continuously moving, the benefit to

marine users would be minimal and costs would be

disproportionate to any benefit gained.
Increase of acquisition line spacing P =No Although increasing line spacing would reduce the spatial overlap | Limited No

E = Limited of survey lines with fishing grounds, as well as the overall duration | reduction

of the Seismic Survey, survey objectives would not be met on
account of reduced data coverage.

Costs would be disproportionate to the benefit that may be gained.
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Control measure

Practicability/

Justification Impact Will it be

Vessel master of the Seismic Vessel will take
evasive action to avoid marine fauna and other
users

Effectiveness

P=No
E = Ineffective

Reduction? adopted?

The Seismic Vessel has limited ability to manoeuvre. It is unlikely | Limited No
any attempt to avoid a collision will have the desired result. The
Seismic Vessel will instead maintain a constant speed and will not
deviate from survey lines with the exception of line turns.

Removal of towed equipment when not in use P=No Removal of towed equipment when not in use (i.e. during line | No No
E = Limited turns) would temporarily remove the likelihood of an entanglement
but is not practical, would increase the overall duration of the
survey, and would increase potential for health and safety risks to
vessel crew.
Costs would be disproportionate to the benefit that may be gained.
Removal of support vessels P =No Support vessels are required to avoid interactions with other | No No
E = Limited marine users (i.e. other vessels) as a health and safety requirement

as well as implementing the control measures.

Increased risks associated with the removal of the Support Vessel
or Chase Vessel are disproportionately higher than the benefit of
removing a vessel.
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Control measure

Practicability/

Effectiveness

Justification

Impact
Reduction?

Will it be
adopted?

Modification of survey/OA design - avoidance of
commercial shipping routes

Major commercial shipping routes are generally based on a direct
line from major ports and it has been shown that there is some
overlap with the OA. Avoiding these shipping routes would result
in very large data gaps meaning that the Seismic Survey would not
meet survey objectives. Numerous control measures will be
implemented during the Seismic Survey, such as the use of AIS and
radar on the Seismic Vessel and towed equipment, broadcasting of
Notices to Mariners, and radio contact with Seismic Vessel will
reduce the likelihood of any interactions with commercial vessels.
These measures are considered sufficient to manage vessel
interactions. Itis also noted that there has been no collision to date
between Seismic Vessel and commercial vessels. Commercial
vessels are able to plot courses and manoeuvre themselves to avoid
the Seismic Vessel without compromising their overall transit
times, especially with the advanced notification they will receive.

Costs would be disproportionate to the benefit that may be gained.

Limited

No

Seismic acquisition will only occur during daylight
hours to allow for visual identification of the
Seismic Vessel and towed equipment.

P=No
E = Limited
P=No
E = Limited

This measure would result in significant extensions to the time
required to acquire survey data. Interactions between Seismic
Vessel and other marine users could still potentially occur during
daylight hours.

The vessels associated with the Seismic Survey will display the
appropriate navigation lights and will use ARPA and AIS for
identification to other vessels. Vessels will be contactable through
radio-communications at all times.

The towed equipment will be visually identifiable through display

of lights, radar reflectors and use of AIS transponder on the tail
buoys to mark the end of all the streamers.

Limited

No
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Control measure Practicability/ Justification Impact Will it be

Effectiveness Reduction? adopted?
Seismic transects will run parallel with shipping | P =No Careful consideration has been given to the survey design, including | Limited No
routes to avoid interference E = Limited the orientation of survey lines. The quality of acquired data is

maximised by running in the proposed direction across the sub-
surface structures. Additional lines and time spent within the OA
would be required in order to obtain the same quality level of data.

Costs would be disproportionate to the benefit that may be gained.

Use of alternative geological imaging technology | P = No Alternative technologies are not yet commercially available or have | Unknown No
that does not require towed equipment E = Unknown | not been proven or demonstrated the ability to meet geophysical
Effectiveness data quality objectives, operational safety, and reliability

requirements (IOGP, 2017).
Costs would be disproportionate to the benefit that may be gained.
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7.1.5 Environmental Performance

The EPOs for the management of environmental impacts from the physical presence of the Seismic Vessel and
towed equipment are:

e Survey information provided to regulatory authorities and marine users directly affected by planned
activities prior to commencement of the Seismic Survey;

e No interference with other marine users and concurrent activities (i.e. commercial fisheries, maritime
shipping, oil and gas activities, tourism operations, and recreational users) to a greater extent than is
necessary to complete the Seismic Survey in a reasonable and timely manner;

e Noinjury or death of protected marine fauna due to collisions or entanglements; and

e No loss or damage to fishing equipment.

It is considered that the above EPOs, as a result of the implementation of the control measures (Section 7.1.4),
will allow the ongoing environmental performance of the Seismic Survey in accordance with the Acceptable
Levels described within Section 7.1.8 while ensuring that the relevant legislation is complied with, in order to
avoid any health and safety risks as far as practicable.

The EPSs within Table 35 have been defined to manage impacts from the physical presence of the survey vessels
and towed equipment to ALARP and an Acceptable Level. Compliance with these standards will ensure that the
identified EPOs will be achieved for the duration of the Seismic Survey.
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Table 36 Environmental Performance Outcomes and Standards for Physical Presence of the Seismic Survey Vessel and Towed Equipment

Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

EPO: No interference with other marine users and concurrent activities (i.e. commercial fisheries, maritime shipping, oil and gas activities, tourism operations, and

recreational users) to a greater extent than is necessary to complete the Seismic Survey in a reasonable and timely manner; and

EPO: No loss or damage to fishing equipment.

Compliance with relevant
legislation and conventions
with regard to maritime
safety

EPS 1: At all times the Vessel Masters will comply with the
requirements of national and international legislation and conventions
including (but not limited to) the Navigation Act 2012 (specifically
Marine Order Part 30: Prevention of Collisions), COLREGS, UNCLOS,
Chapter IV (Radio communications) and Chapter V (Safety of
Navigation) of SOLAS (International Convention on the Safety of Life at
Sea 1974) and the STCW Convention.

Pre-mobilisation audit and inspection
prior to operations beginning, along
with crew inductions.

Bridge logs.

Vessel Master.

Operational procedures:
24/7 operations

EPS 2: Acquisition will occur under 24/7 operations (where possible) so
that the survey can be completed in the shortest possible time to
minimise the amount of potential conflict.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 show when operations occurred.

Bridge logs.

Vessel Master.

MMO.

24/7 watch keeping by
qualified and competent
maritime crew

EPS 3: Qualified crew will maintain 24/7 watch-keeping during the
survey in compliance with the STCW Convention. Monitoring of vessel
position (radar and plotter) and water depth at all times during seismic
acquisition.

Bridge log verifies watch has been
undertaken.

Vessel Master.

EPS 4: Watch keepers will be qualified in accordance with STCW95 (or
equivalent).

Induction records outline
qualifications/training of crew
members.

Vessel Master.

Lights and visual
communication at sea

EPS 5: Lighting and communications to maintain compliance with
COLREGS, the Navigation Act 2012 and with AMSA Marine Orders Part
30: Prevention of collisions, Part 21: Safety and emergency
arrangements and Part 27 (safety of navigation and radio equipment).

Pre-mobilisation audit and inspection
prior to operations beginning, along
with crew inductions.

Bridge logs.

Vessel Master.
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EPS 6: The Seismic Vessel will display day shapes and lights to indicate
that the vessel is towing equipment resulting in the Seismic Vessel
being restricted in its ability to manoeuvre.

Pre-mobilisation audit and inspection
prior to beginning of survey will
confirm that the relevant equipment
is onboard, tested and operational.

Vessel Master.

EPS 7: The Seismic Vessel will be equipped with Radar and AIS systems
which will be operating and monitored at all times for both
transmitting and receiving vessel positions in the surrounding vicinity.

Pre-mobilisation audit and inspection
prior to vessel leaving port.

Vessel Master.

EPS 8: The Seismic Vessel will have ARPA onboard for the detection of
other vessels, where the system can track other vessels speed and
heading and can monitor for the potential of any collisions so they can
be contacted prior to any situation occurring.

Pre-mobilisation audit and inspection
of all systems prior to vessel leaving
port.

Bridge Logs confirm ARPA is used.

Vessel Master.

Marking of tail buoys

EPS 9: The tail buoy on each streamer will be appropriately marked for
other marine users. The tail buoy will include a radar reflector, lights
and an AIS transponder to identify the end of each streamer to other
vessels capable of receiving AlS data.

Pre-mobilisation audit and inspection
prior to vessel leaving port.

Vessel Master.

Radio communication

EPS 10: The survey vessels will be contactable by radio at all times (i.e.
VHF and SSB radio).

Bridge Communication logs.

Vessel Master.

Support vessels present at
all times (Support Vessel
and Chase Vessel)

EPS 11: Support vessels will be present around the Seismic Vessel and
towed equipment at all times and will patrol the area to prevent, and
to escort, third-party vessels away from interacting with the
streamers.

Vessel track records confirm
movement and location of Support
Vessel and Chase Vessel.

Bridge logs.

Vessel Master.

EPS 12: The support vessels will manage vessel interactions and
maintain communications with commercial shipping and commercial
fishers in the OA.

Bridge Logs.

Vessel Master.

EPS 13: The Chase Vessel will also have two MMOs onboard while
operation within the blue whale BIA and buffer and will operate in
accordance with the Management Plan.

Vessel track records and AIS track
records demonstrate compliance.
Communication records between the
survey vessels.

Vessel Master.

MMO.
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Control Measure Environmental Performance Standard Measurement Criteria Responsible Party
Depth limitations to EPS 14: There will be no acoustic release from the acoustic source Vessel records show no breach of | Vessel Master.
activation of acoustic within water depths less than 40 m in the OA. these requirements. MMO.

source Bridge logs and vessel track records.

MMO daily and weekly logs.

Spatial separation between | EPS 15: The NOPSEMA database of approvals will be searched to Search of the NOPSEMA activity status | SLB Project Manager.
concurrent surveys identify the potential for temporal and spatial overlap with other MSSs | and summaries website, looking in
in the Bonaparte Basin. particular for EP submissions or
decisions in the surrounding areas to
the OA.
EPS 16: All other submitted MSS EPs for in the region will be reviewed | Documented search in EP. SLB Project Manager.
to determine any spatial or temporal potential overlap.
EPS 17: SLB will maintain at least 40 km separation distance with any Vessel track records as well as AlS track | Vessel Master.
concurrent MSS at all times to avoid cumulative impacts to marine records demonstrate compliance. Vessel Party Chief.
fauna. Communication records between the

survey vessels.

Pre-survey communication | EPS 18: Stakeholder engagement will be conducted with all identified EP submitted to NOPSEMA confirms SLB Project Manager.

with relevant stakeholders | stakeholders prior to the commencement of the Seismic Survey. stakeholder engagement.
EPS 19: Any new stakeholders that are identified prior to, or during the | Documentation of consultation SLB Project Manager.
Seismic Survey will be consulted with. records.
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Control Measure Environmental Performance Standard Measurement Criteria Responsible Party
EPS 20: Stakeholders will be notified prior to the commencement of the | Documentation of consultation and SLB Project Manager.
Seismic Survey in accordance with the following Pre-Activity | notification demonstrates
Notifications: compliance.

e  Director of National Parks following approval of EP;
e  All relevant stakeholders — 4 weeks prior;

e  Australian Defence Force — 4 weeks prior;

e  Australian Hydrographic Office — 4 weeks prior;

e Director of National Parks — 10 days (at least) prior to seismic
activities occurring within the marine park and conclusion of that
activity;

e  NOPSEMA — 10 days prior; and

e  AMSA’s JRCC — up to two days prior.

Post-survey notification EPS 21: Stakeholders will be notified following the conclusion of the | Documentation of consultation and SLB Project Manager.
survey as per the following Post-Activity Notifications: notification demonstrates
e All relevant stakeholders — relevant time post completion; compliance.

e AMSA —relevant time post completion;

e NOPSEMA — 10 days post completion advising the completion of
the Seismic Survey; and

e  NOPSEMA — As soon as practicable advising that all of the
activities and obligations covered under the EP have been

completed.

Commercial fishers 48-hour | EPS 22: A 48-hour ‘look-ahead plan’ will be provided to marine users Documentation of consultation and SLB Project Manager.
look-ahead plan detailing the survey activities over the next 48 hours. The 48-hour issuing of weekly and 48-hour look-

look-ahead plans will be updated and issued every 24 hours and ahead plans demonstrate compliance.

distributed to relevant stakeholders via email. Forms part of ongoing consultation

strategy.

Notice to Mariners EPS 23: A Notice to Mariners will be published and distributed by the Record of Notice to Mariners. Vessel Master.

AHO under the Navigation Act 2012. SLB Project Manager.

Page 206 SI_RQ



Schlumberger Australia Pty Limited

Bonaparte MC3D Marine Seismic Survey

Environment Plan

SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx

June 2022

EPS 24: All Notice to Mariners will be updated during the survey
should changes occur.

An updated Notice to Mariners will be
issued.

Vessel Master.
SLB Project Manager.

Compensation to
commercial fishers for loss
or damage to fishing gear

EPS 25: Compensation will be paid to commercial fishers who
experience loss or damage to fishing gear that is proven to have
occurred as a result of direct impact from the Seismic Vessel, acoustic
array or streamer configuration.

Documentation of consultation
outlines compensation claims and
consideration of claims by commercial
fishers.

Vessel Master.
SLB Project Manager.

Contact of recreational
fishers and charter boats

EPS 26: All recreational fishing bodies and representative bodies
identified as part of the engagement process and those fishing and
dive charter operators will be kept updated of the survey and if
requested 48-hour look-ahead plans provided and updated every 24
hours.

Issuing of 48 look-ahead plans
demonstrate compliance.

Updates to ongoing consultation
strategy.

SLB Project Manager.

Reporting of any incidents
or near misses involving
the Seismic Vessel and
other marine users

EPS 27: Any incidents or near misses that threaten the safety of the
Seismic Survey and/or require remedial action by the Seismic Vessel
will be reported to AMSA.

Bridge log.

Bridge Communication log.

Copy of report to AMSA.
Recorded in a complaints register.

Vessel Master.
SLB Project Manager.

Retrieval of towed
equipment when the
Seismic Vessel is in transit

EPS 28: Towed equipment will be retrieved and brought onboard the
Seismic Vessel when not required (e.g. vessel is in transit to/from
port).

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

Vessel Master.

Bridge log.
Avoidance of Petroleum EPS 29: The Seismic Vessel will not enter within established PSZ unless | Vessel records demonstrate | Vessel Master.
Safety Zones of other by prior arrangement with the installation master and all correct compliance.
marine users permits are obtained. Vessel log.

Retrieval of any lost seismic
equipment

EPS 30: Any in-water equipment that is lost will be recovered where it
is safe and practicable to do so. Pressure activated streamer recovery
devices will be fitted along the streamer.

Any lost equipment will be notified to
AMSA and AHO as soon as possible.

Vessel Log.
AMSA records.

Vessel Master.
SLB Project Manager.
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Control Measure

Environmental Performance Standard

EPS 31: Seismic Vessel conform to the hardware requirements of AMSA:

Marine Order 30: Prevention of Collisions for AIS, navigation lighting,
sound signals, day shapes, and ARPA; and

Marine Order 27: Safety of Navigation and radio Equipment.

Measurement Criteria

Class survey certificate verifies that
navigational safety equipment is
compliant with the requirements of
Marine Order 30 & 21.

Responsible Party

Vessel Master.

Ongoing stakeholder
engagement with marine
users.

EPS 32: SLB will take reasonable steps to avoid or minimise conflict
with other marine users, should such a conflict be identified during
ongoing consultation with stakeholders.

Ongoing engagement.
Complaints register.

SLB Project Manager.

EPO: Survey is conducted in a

Installation of ‘turtle
guards’ on tail buoys

manner that avoids injury or death of protected marine fauna due to collisions or entanglements.

EPS 33: The tail buoys will be fitted with protective ‘turtle guards’ that
is appropriate for excluding turtles from entering gaps in the
subsurface structure of the tail buoys.

Audit/inspection records verify turtle
guards are installed.

Vessel Master.
SLB Project Manager.

Compliance with relevant
legislation.

EPS 34: When the streamers and acoustic array are deployed, the
Seismic Vessel will comply with the EPBC Policy Statement 2.1 (Part A)
to reduce any potential for interactions with marine mammals.

MMO and PAM daily and weekly logs

SLB Project Manager.
MMO.
PAM Operator.

Maintenance of marine
mammal watch.

EPS 35: Two trained and experienced MMOs will be onboard the
Seismic Vessel at all times. At least one MMO will be on the bridge of
the Seismic Vessel for the visual detection of marine mammals at all
times during daylight hours. In addition, two extra MMOs will be
stationed on the Chase Vessel when operations are occurring inside
the blue whale BIA and buffer to assist with observations out to 5 km.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 show when operations occurred.

Bridge logs.
MMO daily and weekly logs.

MMO.

Record any marine fauna
ship strike or entanglement
incidents

EPS 36: Marine fauna ship strikes will be recorded as per the
requirements of the EPBC Act and Offshore Petroleum and
Greenhouse Gas Storage (Environment) Regulations 2009.

Sighting reports and documentation of
any reportable incident.

MMO daily and weekly logs

SLB Project Manager.
MMO.

EPS 37: All observed ship strike and entanglement incidents will be
reported to the DoEE.

Sighting reports and documentation of
any reportable incident.

Bridge log.
MMO daily and weekly lobs.

Vessel Master.
SLB Project Manager.
MMO.
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EPS 38: Incidents involving marine fauna will be reported on the
National Ship Strike Database.

Sighting reports and documentation of
any reportable incident.

MMO daily and weekly logs.

SLB Project Manager.
MMO.

Vessel crew are briefed on
entanglement and collision
risk and reporting
requirements

EPS 39: All vessel crew are to be briefed on the risk of marine fauna
collision and entanglement and the reporting requirements.

Induction records outline content of
vessel induction and those in
attendance.

Vessel Master.
MMO.

EPS 40: All crew will go through an induction that details their
responsibilities as required regarding marine fauna interactions.

Induction records and agenda outline.
Attendance register.

Vessel Master.
SLB Project Manager.
MMO.

Retrieval of towed
equipment when the
Seismic Vessel is in transit

EPS 41: Towed equipment will be retrieved and brought onboard the
Seismic Vessel when not required (e.g. vessel is in transit to/from
port). Any interactions between vessel and cetaceans during the

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

Vessel Master.
Seismic Operator.

survey when the seismic equipment is not deployed will be managed Bridge log.
in accordance with Part 8 of the EPBC Regulations (2000).
Support vessels (Support EPS 42: The Vessel Masters of the support vessels will maintain a Bridge log. Support Vessels

Vessel and Chase Vessel)
mitigation measures —
Compliance with EPBC
Regulations 2000

minimum of 100 m from any cetacean.

MMO log (if onboard Chase Vessel).

Masters.

EPS 43: The Vessel Masters will maintain a minimum of 50 m from any
dolphin.

Bridge log.
MMO log (if onboard Chase Vessel).

Support Vessels
Masters.

EPS 44: If a cetacean approaches closer than the 100 m, the Vessel
Master will either disengage gears or allow the whale to approach or
reduce speed to less than 6 knots and steer a course away from the
cetacean.

Bridge log.
MMO log (if onboard Chase Vessel).

Support Vessels
Masters.

EPS 45: If a dolphin approaches closer than the 50 m, the Vessel
Master must not change course or speed of the vessel suddenly.

Bridge log.
MMO log (if onboard Chase Vessel).

Support Vessels
Masters.
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EPS 46: The vessel master will make all efforts not to let a calf enter
the caution zone (either whale or dolphin). However, if it occurs, the
Vessel Master will immediately stop the vessel, turn off engines, or
disengage gears, or withdraw the vessel from the caution zone at a
constant speed of less than 6 knots.

Bridge log.
MMO log (if onboard Chase Vessel).

Support Vessels
Masters.

Temporal and spatial
exclusion zones to avoid
sensitive areas for marine
mammals

EPS 47: The Vessel Masters will avoid getting closer than 30 m of a
whale shark. However, if it occurs, the Vessel Master will slow down and
withdraw the vessel from the contact zone (250 m) at a constant speed
of less than 8 knots.

Bridge log.
MMO log (if onboard Chase Vessel).

Vessel Master.
MMO.

EPS 48: Potential impacts from the overlap between important habitat
for marine mammals and seismic acquisition will be minimised by
spatially and temporally restricting the acquisition window in relation
to pygmy blue whale migration.

A 17 km buffer will be established around the blue whale migratory
BIA where it overlaps with the OA to minimise the potential for
behavioural impacts on this species.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

MMO/PAM and Bridge Logs verify the
implementation of these procedures.

Vessel Master.

SLB Project Manager.

MMO.
PAM Operator.

EPS 49: The Seismic Vessel will not activate the acoustic source within
the blue whale migratory BIA or buffer from mid-April (14th) to mid-
January (14th) which represents the period during which most
migrating whales are expected to pass through the Timor Sea. Outside
of this period (15 Jan to 13 April), seismic operations may occur inside
the blue whale migratory BIA and buffer but will be subject to
increased observational efforts to detect marine mammals within an
extended 5 km radius (compared with 3 km outside). This extended
observation zone will help reduce the potential for marine mammal
interactions with the physical presence of the Seismic Vessel and
towed equipment.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

MMO/PAM and Bridge Logs verify the
implementation of these procedures.

Vessel Master.
MMO.
PAM Operator.
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Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

EPBC Act Policy Statement
2.1: B6 — Adaptive
Management

EPS 50: If high numbers of whale detections result in three or more
shut-downs in a 24-hour period, the Seismic Vessel will relocate to
another survey line at least 17 km away that is outside of the blue whale
BIA and buffer zone before commencing Pre Start-up Visual
Observations and Soft Start Procedures.

If three or more other baleen whale instigated shut-downs occur
within a 24-hour period, the Seismic Vessel will relocate at least 10 km
away.

Compliance and sighting reports as per

the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

MMO and PAM daily and weekly logs.

Vessel Master.
MMO.
PAM Operator.

Retrieval of any lost
streamers

EPS 51: Any in-water equipment that is lost will be recovered when it
is safe and practicable to do so. Pressure activated streamer recovery

Any lost equipment will be notified to
AMSA and AHO as soon as possible.

Vessel Master.
SLB Project Manager.

devices will be fitted along the streamers. Vessel Log.
AMSA records.
EPS 52: Support vessels will be nearby for assistance in the recovery of | Vessel log. Vessel Masters.

any lost streamer.

Marine fauna incidents

EPS 53: Any recovered entangled marine fauna will be returned to the
sea as quickly as possible.

MMO daily and weekly logs.
Vessel Log.

Vessel Master.
MMO.
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7.1.6  Residual Risk of Impact

Following the implementation of the control measures in Section 7.1.4, and the assessment completed within
Section 7.1.2 and 7.1.3, the worst-case likelihood of the physical presence of the survey vessels and towed
equipment having any impact on marine fauna and marine users is considered Likely, and the worst-case
consequences of the associated known risks are considered Moderate. Therefore, the worst-case residual risk
of an impact occurring from the physical presence of the vessels and towed equipment is considered to be
Moderate (Table 37). The magnitude of this residual risk is mostly associated with possible interactions
between commercial fishing vessels and the Seismic Survey, due to potential spatial and temporal overlap in
activities.

Table 37 Residual Risk Summary for Physical Presence of the Seismic Survey Vessels and Towed Equipment

Likely Moderate Moderate

7.1.7 Demonstration of ALARP

To demonstrate that any potential impacts from the presence of the survey vessels and towed equipment are
managed to ALARP, SLB has considered a number of control measures to determine the benefits of their
implementation towards risk reduction (Table 35), based on a Hierarchy of Controls methodology (Table 38).
The adopted control measures that will be implemented throughout the Seismic Survey are considered
appropriate to reduce the environmental impacts from the presence of the survey vessels and towed equipment
and assessments have been undertaken to ensure that all reasonable and practicable control measures or
solutions have not been overlooked. As a result, through the application of industry best practice and/or
comparable standards to further control risk reduction, it is considered that any impacts from the presence of
the vessels have been reduced to ALARP, where the residual risk from adoption of these control measures is
Moderate (Table 37).

Additional control measures were considered as part of the assessment process towards further risk reduction;
however, it was considered that they did not provide any further environmental benefit or were not reasonably
practicable to implement. In addition, the costs (based on the experience of SLB) of implementing such
measures would be disproportionate to the benefits that would be gained through their implementation.
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Table 38 Hierarchy of Controls for Physical Presence of the Seismic Survey Vessel and Towed Equipment

Due to the offshore nature of the OA, the Seismic Vessel and towed equipment are required for data
acquisition and cannot be eliminated. The presence of support vessels is a health and safety
requirement which acts to reduce the risk of collision between the Seismic Vessel/towed equipment
and other marine users and/or entanglement between fishing gear and seismic equipment.

Alternative data acquisition methods that do not require towed equipment are not yet commercially
available or proven to meet geophysical data quality objectives, operational safety, and reliability
requirements.

The Seismic Vessel will operate 24/7 to reduce the duration of the Seismic Survey and thereby allowing
the survey objectives to be met.

Control measures have been assessed within Table 35 to mitigate impacts from the physical presence
of the Seismic Vessel and towed equipment to ALARP and Acceptable Levels. Those measures which

are appropriate and are not impractical or unfeasible will be implemented during the Seismic Survey.

The proposed control measures minimise the risk of impacts from the presence of the Seismic Vessel and towed
equipment and are considered appropriate to the localised and transitory nature of potential environmental
impacts associated with the Seismic Survey. The proposed control measures have been developed in accordance
with industry best practice. No further practicable controls have been identified to reduce the impact and risks
to the marine environment, marine organisms or other marine users from the presence of the Seismic Vessel
and towed equipment.

The effects of the physical presence of the Seismic Vessel and towed equipment will be relatively localised and
transitory in nature. As a number of mitigation measures will be in place to reduce the likelihood of any effects
on marine users and marine fauna, it is considered that the potential impacts from the physical presence of the
survey vessels and towed equipment are reduced to ALARP and Acceptable Levels.

7.1.8 Risk Acceptability

The total elimination of survey vessels and towed equipment from the project cannot be achieved due to the
offshore location of the Seismic Survey, lack of commercially available and proven alternative acquisition
methods, and health and safety requirements for a Support Vessel. Following the implementation of the control
measures (Table 35), the potential impacts to the marine environment and marine users arising from the
physical presence of the survey vessels and towed equipment will be short-term and restricted in extent to
within the immediate vicinity of the vessel and equipment. Given the vessel will traverse parallel and adjacent
sail lines located 720 m apart, the physical presence of the survey vessels across the relatively large OA will be
transitory in nature.

The criteria for risk acceptability are detailed in Table 39. The control measures that will be implemented
throughout the Seismic Survey have been developed in accordance with these criteria. Where uncertainty exists
around the criteria or the risk, SLB has taken a precautionary approach.
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Table 39 Demonstration of Risk Acceptability for Physical Presence of Survey Vessels and Towed

Equipment
‘ Criteria for Acceptance Acceptability Summary
SLB’s internal context The proposed management of the impacts and risks from the presence of the survey
vessels and towed equipment are consistent with SLB’s Environmental and QHSE Policy.
Industry Best Practice Implemented control measures are based on Industry Best Practice including:
e The IAGC Environmental Manual for Worldwide Geophysical Operations.
Geophysical vessels must exercise care to reduce risk to aquatic life, including
marine fauna and other marine users and, where possible minimise interruption to
operations and equipment of other marine users; and
e The APPEA Code of Environmental Practice Details within this document relate
mainly to offshore operations such as offshore exploration and/or drilling and
production facilities where disturbance to marine fauna and marine users should
be reduced to ALARP and Acceptable Levels. It emphasises the importance of
maintaining public health and safety during all phases of operations. A similar
expectation is likely expected of Seismic Vessels operating in offshore waters.
External Context — The control measures for reducing the risk associated with the presence of the survey
Commonwealth and State vessels and towed equipment throughout the duration of the Seismic Survey are
Legislative Criteria consistent with the following relevant standards/documents:

e International Maritime Organisation (IMO) conventions (i.e. STCW, SOLAS);

e  Relevant ship safety requirements under the Navigation Act 2012:

e MARPOL;
e UNCLOS;
e COLREGS;

e Marine Order 21: (Safety of navigation and emergency procedures), 2012;
e Marine Order 28: (Operations standards and procedures), 2012; and
e Marine Order 30: (Prevention of collisions), 2009;

e Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations;

e Watch-keeping will occur in accordance with the standards set by the ‘International
Convention on Standards of Training, Certification and Watchkeeping for
Seafarers’; and

e Support vessels will adhere to the EPBC Regulations 2000 with regard to interacting
with cetaceans.
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Criteria for Acceptance

External Context —
Management Plans, Species
Recovery Plans and
Conservation Advice

Minimising vessel collision has been ranked as a high priority action within the

Acceptability Summary

Conservation Management Plans for blue whale, humpback whale, fin whale and sei
whale. During the development of mitigation measures for the Seismic Survey, the
National Strategy for Reducing Vessel Strike on Cetaceans and other Marine Megafauna
has been taken into account, reducing the potential for risks associated with ship strike
to ALARP and Acceptable Levels with regard to marine mammals; and

The Recovery Plan for Marine Turtles in Australia outlines that the long-term recovery
objective for marine turtles is to ‘minimise anthropogenic threats’ and to ‘allow for the
conservation status of marine turtles to improve so that they can be removed from the
EPBC Act threatened species list’. The National Strategy for Reducing Vessel Strike on
Cetaceans and Other Marine Megafauna has been taken into account during the
development of mitigation measures including the use of best-practice mitigation
measures (i.e. turtle guards). The low speed of the Seismic Vessel and installation of
turtle guards on each tail buoy is considered to further reduce the potential for risks
associated with vessel disturbance to ALARP and Acceptable Levels with regard to
marine turtle populations in the OA.

Social Acceptance —
Stakeholder expectations

SLB are committed to ongoing engagement with stakeholders and will provide 48-hour
look-aheads throughout the survey to all stakeholders that request this information.
Under the Navigation Act 2012, Australian Hydrographic Office (AHO) can publish and
distribute a Notice to Mariners.

Ecologically Sustainable
Development

The management of the impacts associated with the presence of the Seismic Vessel and
towed equipment proposed by SLB can be carried out in compliance with principles of
ecologically sustainable development as defined within the EPBC Act. The risk
assessment undertaken within this EP has not identified any adverse impacts, and is
consistent with the principles of ESD, namely:

e Decision-making processes integrated long-term and short-term economic,
environmental, social and equitable considerations (e.g. exclusion of the blue
whale BIA and the 17 km behavioural disturbance buffer from mid-April (14th) to
mid-January (14th) to avoid peak periods for migration of blue whales);

e No threats of serious or irreversible environmental damage were identified by the
risk assessment;

e The principle of inter-generational equity is maintained as potential disturbance
impacts from the vessel presence is relatively localised and of medium-term;

e The conservation of biological diversity and ecological integrity were fundamental
considerations in decision-making and development of control measures, for
example the installation of turtle guards on the tail buoys will reduce possible
impacts to any turtles in the area and retrieval of equipment during transit to and
from port will lessen risks of equipment interactions with marine species; and

Proposed control measures have considered improved valuation, pricing and/or
incentive mechanisms — control measures that had environmental benefits that
outweighed the costs of their implementation were proposed to be undertaken.
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‘ Criteria for Acceptance

Existing Environmental
Context

Acceptability Summary

Through the development of the EP, the potential interactions and disturbances were

assessed between the Seismic Vessel and associated array, the OA within which the
Seismic Survey will be acquired, and the different receptors in the receiving
environment. This included the evaluation of the overlap and interactions with the
marine environment (i.e. marine reptiles and mammals, commercial fisheries,
recreational fisheries, tourism, other oil and gas activities, and commercial shipping).

It is considered that the proposed control measures provide appropriate protection to
marine fauna and existing users from the potential effects associated with the physical
presence of the Seismic Vessel and towed equipment. A number of control measures
were considered as part of the assessment process, and it was concluded that the
addition of any further control measures not already considered would provide little or
no additional protection from the presence of the Seismic Vessel and towed equipment
while potentially compromising the ability of survey objectives to be met.

ALARP

The total elimination of survey vessels and towed equipment from the project cannot
be achieved due to the offshore location of the Seismic Survey, lack of commercially
available and proven alternative acquisition methods, and health and safety
requirements for a MSS. Following the implementation of the control measures, the
potential impacts to the marine environment and marine users arising from the physical
presence of the survey vessels and towed equipment will be short-term and restricted
in extent to within the immediate vicinity of the vessels and equipment.

Based on the discussions within the EP, including the potential impacts on the
environment and the associated control measures to be implemented, the residual risk
of impacts arising from the physical presence of the survey vessels and towed
equipment throughout the Seismic Survey is considered to be Moderate.

This impact is predicted to be a medium scale effect in terms of encounter with marine
mammals and reptiles; however, it is envisaged that the control measures, especially
the temporal and spatial controls will avoid displacement to the sensitive stages of blue
whales, as will the adaptive management measures in the BIA.

With the control measures in place, it is considered that the Seismic Survey will be
acquired so that the environmental risk and impacts on the marine environment and
associated receptors within and surrounding the OA are reduced to ALARP.

Therefore, residual risk from the physical presence of the survey vessels and towed
equipment associated with the Seismic Survey is considered to be at an Acceptable
Level.
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7.1.9 Physical Presence Impact Summary

Based on the assessment above, including the potential impacts on the environment and the associated control
measures to be implemented, the residual risk of impacts arising from the physical presence of the survey
vessels and towed equipment throughout the Seismic Survey is considered to be Moderate.

Based on the control measures (Table 35) that have been proposed for implementation, in addition to those
that have been assessed and characterised as not practicable, it’s considered no further mitigations measures
are available which can be reasonably adopted for the Seismic Survey. The suite of control measures to be
implemented have been developed in accordance with industry best practice, Environment Regulations and all
other relevant regulations. Consequently, it is considered that the environmental risk and impacts on the marine
environment and receptors within and surrounding the OA, arising from the physical presence of the survey
vessels and towed equipment throughout the Seismic Survey, are reduced to ALARP.

In accordance with the Risk Ranking Descriptions in Table 32, where risk cannot be reduced to ‘Low’, control
measures must be applied to reduce the risk to ALARP. Since the Moderate risk ranking is mostly associated
with potential interactions with marine mammals and commercial fishing operations within the OA, adaptive
management measures and ongoing consultation, including the communication of survey plans and 48-hour
look-aheads, in association with an official Notice to Mariners provide effective measures to reduce the potential
residual risk to ALARP.

Therefore, residual risk from the physical presence of the survey vessels and towed equipment associated with
the Seismic Survey is considered to be at an Acceptable Level.
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7.2 Acoustic Disturbance to the Marine Environment

7.2.1 Description of Source of the Noise Impact

Noise will be generated from two sources during the Seismic Survey, including the survey vessels, and the active
acoustic source. The active acoustic source generates much higher noise levels than the vessels and would
dominate overall underwater noise emissions at times when data acquisition is occurring.

7.2.1.1 Vessel Noise

Noise from ships (i.e. propellers, machinery, and the passage of the hull through water) is the dominant
anthropogenic sound in marine waters and adds to the constant ambient noise level in the marine environment.
In general, older vessels produce more noise than more modern vessels, and larger vessels produce more noise
than smaller vessels (Gordon and Moscrop, 1996). Commercial vessels produce relatively loud and
predominantly low frequency sounds, with the exact characteristics’ dependant on vessel type, size, and
operational mode (Table 40). A study undertaken by MacGillivray & Li (2018) recorded vessel noise in Haro
Strait and found underwater noise generated by commercial vessels is significantly reduced at slower vessel
speeds. For vessel noise, the strongest energy tends to be at frequencies below several hundred hertz, with
source levels generally ranging from 180 — 190 dB re 1 pPa (Southall and Hatch, 2008). Despite the presence of
many marine mammal species in coastal areas with high levels of shipping, relatively few studies have
investigated the effects of ship noise on marine mammals (Blair et al., 2016).

Table 40 Noise Outputs from a range of Commercial Vessels

Container ship (294 m & 298 m length) 184.2 - 186.6 & 188.1 McKenna et al., 2012
Container ship 183.8-199.1 MacGillivray & Li, 2018
Vehicle carrier (173 m & 199 m length) 180.0 & 180.8 McKenna et al., 2012
Vehicle carrier 183.6 —195.2 MacGillivray & Li, 2018
Bulk carrier (167 m & 229 m length) 187.4 & 185.1 McKenna et al., 2012
Bulk carrier 181.9-193.9 MacGillivray & Li, 2018
Open hatch cargo ship (190 m & 213 m length) 183.8 & 181.1 McKenna et al., 2012
Chemical products tanker (148 m & 182 m length) 182.4 & 184.9 McKenna et al., 2012
Crude oil tanker (229 m & 243 m length) 181.3 & 182.1 McKenna et al., 2012
Product tanker (180 m & 228 m length) 181.8 & 182.7 McKenna et al., 2012
Tanker 183.6-195.2 MacGillivray & Li, 2018
Super tanker (266 m & 337 m length) 187 & 185 Thiele, 1983

Cruise ship 175.5-198.3 MacGillivray & Li, 2018
Fishing trawler 158 Malme et al., 1988

Noise emissions from the survey vessels would be similar in level, frequency range and character to noise from
general shipping traffic already in the study area and is not considered to represent a significant additional
environmental impact above the noise from normal shipping activities (see Section 7.2.1.1).

Page 218 SI_RQ



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

7.2.1.2 Underwater Acoustic Modelling
7.2.1.2.1 Introduction

UAM was undertaken to predict received noise levels, or the ‘footprint’ of acoustic emissions generated from
the Seismic Survey. UAM increases the understanding of the acoustic footprint over a given bathymetric
environment with unique environmental parameters (i.e. sound speed profile and geology) for a specific acoustic
source proposed for a seismic survey.

Results from this UAM are used to confirm the extents of the Precaution Zones required under the EPBC Act
Policy Statement 2.1 and to enable an assessment of the potential risk to various marine fauna in the OA based
on comparisons with known injury and behavioural onset thresholds. Potential risks to the ecological character
of sensitive marine areas in the surrounding areas to the OA have also been considered.

The UAM was undertaken by JASCO (Connell et al., 2022) and its report which outlines the methodology and
results is included in Appendix A.

In summary, the UAM approach involved three key components:

e Array source modelling— used to predict acoustic signatures and spectra accounting for individual airgun
volumes, airgun bubble interactions, and array geometry. This modelling is used to yield accurate source
predictions;

e Underwater acoustic propagation modelling — used to estimate sound levels over a large area around
the acoustic array sources, taking into account source directivity and range-dependent environmental
properties likely to be encountered within the Acquisition Area. Single-impulse (or per-pulse) and
accumulated (24 hour) sound exposure fields were predicted; and

e Animal movement and exposure modelling (animat modelling) — this modelling considers the
movement of both the sound source and animals over time. In this case, the animat modelling involved
simulations to predict the distance at which migrating pygmy blue whales (Balaenoptera musculus
brevicauda) are expected to be exposed above specified thresholds.

In the case of the Seismic Survey, UAM was conducted specifically for the discharge of the 3,000 in® source array.
As described in Appendix A, the selected sound speed profile (the month of March) represents a worst-case
scenario (precautionary) for noise propagation and has been chosen so that in the event of any delays to the
programme the predicted impacts are conservative, and representative of source locations and seasons
expected to exhibit noise propagation over the greatest distances.

The seabed chosen for the modelling was derived from sedimentary grain size measurements from the
Australian Government’s Marine Sediments (MARS) database, being sandy silt.

A total of four acquisition scenarios were considered using both acoustic propagation modelling and animat
modelling, with one additional scenario considered using animat modelling only. All five scenarios considered
continuous 24 hour acquisition, including on turns. Therefore, the simulated source tracks followed a ‘racetrack’
configuration. A speed of 4.5 knots and an inter-pulse interval of 16.66 m results in a total of approximately
12,000 impulses per scenario. At the time and location of each seismic pulse, the modelled source location with
the closest distance was selected for exposure modelling. The track lines along with the acoustic modelling
locations are shown in Figure 39.
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The single impulse sites and the accumulated SEL scenarios were determined based on proposed survey line
plans with lines orientated either at 26/206° or 159/339°. The locations were selected based on their proximity
to shoals and were inclusive of depths that support the greatest sound propagation into deep waters towards
the pygmy blue whale migratory BIA. The single impulse sites and accumulated SEL scenarios are representative
of the range of water depths and the potential sound propagation characteristics within the OA.

Seafloor sound levels were assessed at five different representative depths within the OA (75, 100, 125, 150,
and 200 m). Sound levels were assessed for receivers located at both 5 cm and 50 cm above the seafloor
interface, the former being relevant to benthic invertebrates and the latter relevant to sponges, corals, fish, fish
eggs, and larvae.
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Figure 39 Overview of Modelled Sites and Acquisition Lines

Page 220 SI.RQ



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

7.2.1.2.2 Noise Effect Criteria

The following discussion is based on, and in some cases an excerpt from, the UAM contained within Appendix
A, by Connell et al., 2022.

The perceived loudness of sound, especially impulsive noise such as from an acoustic source, is not generally
proportional to the instantaneous acoustic pressure. Rather, perceived loudness depends on the pulse rise-time
and duration, and the frequency content. Several sound level metrics are commonly used to evaluate noise and
its effects on marine life. The period of accumulation associated with SEL is defined, referencing either a “per
pulse” assessment or over 24 hours (Appendix A). Appropriate subscripts indicate any applied frequency
weighting; unweighted SEL is defined as required. The acoustic metrics used reflect the updated I1SO standard
for acoustic terminology, 1ISO/DIS 18405:2017 (2017).

Whether acoustic exposure levels might injure or disturb marine mammals is an active research topic. Since
2007, several expert groups have developed SEL-based assessment approaches for evaluating auditory injury,
with key works including Southall et al. (2007), Finneran and Jenkins (2012), Popper et al. (2014), United States
National Marine Fisheries Service (NMFS 2018), and Southall et al. (2019). The number of studies that have
investigated the level of behavioural disturbance to marine fauna by anthropogenic sound has also increased
substantially. JASCO notes that research is ongoing into the relationship between sound and its effects on
benthic invertebrates, including the relevant metrics for both effect and impact. Available literature suggests
particle motion, rather than sound pressure, is a more important factor for crustacean and bivalve hearing.
Particle motion relates to the movement of fluid particles in a sound field. Water depth and seismic source size
are related to the particle motion levels at the seafloor, with larger arrays and shallower water being related to
higher particle motion levels, more likely relevant to effects on crustaceans and bivalves. Particle motion can
be measured in terms of three different (but related) quantities: displacement (m), velocity (ms?), or
acceleration (ms-2). Acoustic particle motion has been reported in terms of acceleration.

The modelling methodology considered source directivity and range-dependent environmental properties.
Estimated underwater acoustic levels are presented as sound pressure levels (SPL; Ly), zero-to-peak pressure
levels (PK; Lok), peak-to-peak pressure levels (PK-PK; Lokpk), and either single-impulse (i.e., per-pulse) or
accumulated sound exposure levels (SEL; Lg) as appropriate for different noise effect criteria. In addition, particle
acceleration (ms?) was estimated at the seafloor.

The following noise criteria and sound levels for this study were chosen because they include standard
thresholds, thresholds suggested by the best available science, and sound levels presented in literature for
species with no suggested thresholds:

1. Peak pressure levels (PK; L) and frequency-weighted accumulated sound exposure levels (SEL; L 2an)
from (Southall et al., 2019) for the onset of Permanent Threshold Shift (PTS) and Temporary Threshold
Shift (TTS) in marine mammals;

2.  Marine mammal behavioural threshold based on the current US National Oceanic and Atmospheric
Administration (NOAA, 2019) criterion for marine mammals of 160 dB re 1 pPa (SPL; Ly) for impulsive
sound sources;

3. Sound exposure guidelines for fish, fish eggs and larvae (including plankton) (Popper et al. 2014);

4. Peak pressure levels (PK; Lo) and frequency-weighted accumulated sound exposure levels (SEL; Lg 2an)
from Finneran et al. (2017) for the onset of PTS and TTS in turtles;

5. Sea turtle behavioural response threshold of 166 dB re 1 uPa (SPL; Ly) (NSF 2011), as applied by the US
NMFS, along with a sound level associated with behavioural disturbance 175 dB re 1 uPa (SPL; L;)
(McCauley et al.; 2000a; 2000b);

Page 221 SLRQ’



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

6. Peak-peak pressure levels (PK-PK; Lokpk) and particle acceleration (ms?2) at the seafloor to help assess
effects of noise on crustaceans through comparing to results in Day et al. (2016), Day et al. (2019), Day
et al. (2016a), Day et al. (2017) and Payne et al. (2008); and

7. Asound level of 226 dB re 1 uPa (PK; Lo«) reported for comparing to Heyward et al. (2018) for sponges
and corals.

Additionally, to assess the size of the low-power zone required under the Australian Environment Protection
and Biodiversity Conservation (EPBC) Act Policy Statement 2.1, Department of the Environment, Water, Heritage
and the Arts (DEWHA, 2008), the distance to an unweighted per-pulse SEL of 160 dB re 1 puPa?s (LE) was
assessed.

Further details of the relevant noise effect criteria used are presented in Section 7.2.2.
7.2.1.2.3 Acoustic Source Levels and Directivity

The Seismic Vessel will tow an acoustic array comprised of two sub-arrays with thirteen acoustic sources per
sub-array (26 in total), providing an overall effective volume of 3,000 in® (Figure 6 and Table 7).

The UAM methodology addresses the horizontal and vertical directionality of the emissions from the acoustic
source based on the specific configuration to be used during the survey. Also considered within the model are
the varying water depths found throughout the OA.

The source levels and directivity of the seismic source presented in the UAM report included in Appendix A were
predicted using JASCO’s Airgun Array Source Model (AASM). AASM, which includes low- and high-frequency
modules for predicting different components of the seismic source spectrum, was used to predict the horizontal
and vertical overpressure signatures and corresponding power spectrum levels for the seismic sources, with
results provided in Appendix B.3 of the report contained in Appendix A, along with the horizontal directivity
plots for the selected source. All seismic sources considered were modelled over AASM’s full frequency range,
up to 25 kHz.

Table 41 presents the peak and per-pulse SEL source levels in the horizontal-plane broadside (perpendicular to
the tow direction), endfire (along the tow direction), and vertical directions for the modelled array signature
(3,000 in® source). The vertical source level that accounts for the “surface ghost” (the out of phase reflected
pulse from the water surface) is also presented to make it easier to compare the output of other seismic source
models.

Table 41 Far-field Source Level Specifications for 3,000 in® Source for an 8 metre Tow Depth

Broadside 250.1 225.3 185.4
Endfire 245.0 223.0 186.4
Vertical 256.3 228.8 195.1
Vertical
(surface affected source level) 2563 2310 1983
Note: Source levels are for a point-like acoustic source with equivalent far-field acoustic output in the specified direction. Sound level metrics

are per-pulse and unweighted.
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7.2.1.2.4 Single-impulse Sound Fields

Acoustic source and propagation modelling was done at 21 individual single-impulse sites, with some sites being
modelled at several tow azimuths to account for acquisition on turns. The modelling assessed the sound fields
in terms of maximum-over-depth SPL, SEL, PK, and seafloor PK and PK-PK. These metrics were assessed as they
are used for peak thresholds, as inputs into 24-hour SEL scenarios or correspond with the relevant behavioural
thresholds.

The maximum and 95% distances to per-pulse SEL and SPL metrics for the water column are presented in Tables
9 to 16 of the report contained in Appendix A. The water column SPL sound fields, and distances to relevant
isopleths are shown on the contour maps presented in Figures 7 to 33 of the same report. The water column
SPL sound fields are also presented in Figures 34 to 39 of the same report as vertical slices for selected sites
along the endfire and broadside directions out to 50 km, with the airgun array in the centre. Two examples of
the SPL sound fields are presented in Figure 40. The implications of these estimations are presented in Section
7.2.2.
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Figure 40 Example Sound Level Contour Maps of Unweighted Maximum-over-depth Water Column SPL
Sound Field (Left: Site 8; Right: Site 6)

Specific modelling was undertaken to assess sound levels at the seafloor, with two receptor locations assessed
(5 cm and 50 cm above the seafloor interface). Table 18 in the report contained in Appendix A presents the
results for receptors located 50 cm above the seafloor (relevant to sponges, corals, and fish) and Table 19 of the
same report presents the result for receptors located 5 cm above the seafloor (relevant to benthic
invertebrates).

In addition, JASCO modelled particle acceleration for a receiver 5 cm above the seafloor at three water depths
(75, 100, and 150 m). These were modelled to a maximum distance of 1,000 m from the centre of the seismic
source in the endfire and broadside directions. The results show that the effects are greater for the broadside
directions than the endfire directions (as shown in Figure 41). The maximum horizontal seafloor distance from
the sound source to the particle acceleration threshold of 37.57 ms™ (this threshold being derived from work on
the impacts of seismic surveys on scallops presented in Day et al. (2016)) was 10.5 m for the shallowest water
scenario (75 m depth). This threshold was not exceeded for the two deeper depths assessed (i.e. 100 and 150
m).
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Figure 41 Peak Particle Acceleration at the Seafloor as a Function of Horizontal Range from the Centre of
the Seismic Source along four directions at 75 m Water Depth

7.2.1.2.5 Multiple Source Sound Fields

Sound fields in terms of SEL accumulated over 24 hours of survey within the water column and at the seafloor
were determined for the modelled scenarios. Frequency-weighted SEL,s sound fields were used to estimate
the maximum horizontal distances (Rmax) to marine mammal and sea turtle PTS and TTS thresholds, and to
estimate maximum distance and the area for mortality, injury, and TTS guidelines for fish.

The SEL,an sound fields for water column and seafloor are presented as contour maps in Figures 43 to 50 of the

report contained in Appendix A and an example of each is presented in Figure 42.
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Figure 42 Example Sound Level Contour Map of Unweighted Maximum-over-depth Water Column SEL;4
Results (left) and Unweighted Seafloor SEL,a, (Both for Scenario 2)
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7.2.1.2.6 Animal Movement and Exposure Modelling (Animat Modelling)

JASCO’s Animal Simulation Model Including Noise Exposure (JASMINE) was used to predict the exposure of
animats to sound arising from the seismic activity. JASMINE integrates the predicted sound field with biologically
meaningful movement rules for each marine mammal species (pygmy blue whales in this case) that results in an
exposure history for each animat in the model.

Animats are programmed to behave like the marine animals that may be present in an area. The parameters
used for forecasting realistic behaviours (e.g., diving and foraging depth, swim speed, surface times) are
determined and interpreted from marine mammal studies (e.g., tagging studies) where available, or reasonably
extrapolated from related or comparable species — a depiction of animats movements in a moving sound field
is shown in Figure 43, with the example animate (red) shown moving with each time step.

T4 T9 Th

Figure 43 Depiction of Animats in a moving Sound Field

For cumulative metrics, an individual animats sound exposure levels are summed over a 24 h duration to
determine its total received energy, and then compared to the relevant threshold criteria. For single-exposure
metrics, the maximum exposure is evaluated against threshold criteria for each 24 h period.

The sound received by an animat at any given time depends on its location relative to the source. Because the
true locations of the animats within the sound fields are unknown, realistic animal movements are simulated
using repeated random sampling of various behavioural parameters. In this case the animat modelling involved
simulations to predict the distance at which migrating pygmy blue whales (Balaenoptera musculus brevicauda)
are expected to be exposed above threshold criteria for PTS, TTS, and behavioural response. Sound exposure
distribution estimates were determined by moving large numbers of animats®® through a modelled time-
evolving sound field, computed using specialised sound source and sound propagation models. This approach
provides the most realistic prediction of the maximum expected SPL and SEL,s, for comparison against the
relevant thresholds.

A total of four acquisition scenarios were considered using both acoustic and animat modelling. A fifth scenario
was included for animat modelling only, in this scenario the considered survey lines were further from the BIA,
and it was considered with the aim of determining potential buffer zones around the BIA through the use of
unrestricted animat seeding. All animat simulations were run in two configurations: one with animats restricted
to the BIA, and another with unrestricted animat seeding.

1370 generate statistically reliable probability density functions, model simulations were run with animat sampling densities
of 4 animats/km?.
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7.2.2 Known and Potential Impacts to Environmental Receptors and Exposure Criteria

Noise exposure thresholds are indicative noise levels at which there is potential for certain effects (e.g. mortality,
temporary hearing impairment, injury, behavioural changes) to occur to marine receptors. When noise
exposure thresholds are published, the response of that particular receptor being exposed to that level of noise
is generally defined for a single noise exposure or for cumulative exposure to successive events. For the purpose
of this assessment, threshold criteria for different fauna have been selected to assist in determining and
assessing potential physical, physiological, behavioural and, ultimately, ecological impacts. The threshold
criteria are based on current relevant scientific literature, accepted industry and international standards and are
considered to be appropriate for this assessment process.

Generally speaking, a high intensity external stimulus such as an acoustic disturbance will elicit a behavioural
response in animals; typically, avoidance or a change in behaviour. The duration and intensity of an animal’s
observed response is impacted by the nature (continuous or pulsed), source (visual, chemical or auditory) and
the intensity of the stimulus, as well as the individual’s species, gender, reproductive status, health and age.

Behavioural responses are instinctive survival mechanisms that serve to protect animals from injury.
Consequently, animals may suffer temporary or permanent physiological effects in cases when the acoustic
disturbance is too high, or the animal is unable to elicit a sufficient behavioural response (e.g. swim away fast
enough).

Depending on the exposure level and sensitivity threshold of each species, the effects of acoustic disturbance
can include:

e  Physiological effects — changes in hearing thresholds — TTS or PTS damage to sensory organs or
traumatic injury; (Section 7.2.2.1);

e  Behavioural effects (and related impacts) — displacement/avoidance, disruption of feeding, breeding
or nursery activities etc. (Section 7.2.2.2);

e  Perceptual effects (auditory masking) — interference with communication (Section 7.2.2.3) and
detection of predators/prey; and

e Indirect effects — behavioural changes in prey species that affects other species higher up in the food
chain and could lead to ecosystem level effects (discussed throughout Section 7.2.2 as relevant, in
particular see Section 7.2.2.2.1,7.2.2.2.2,7.2.2.2.5 and 7.2.2.2.7).

The following subsections go through each of the different marine receptors that are likely to be present in the
OA and a risk assessment is undertaken for those species expected to be exposed to the acoustic disturbance
arising from the Seismic Survey. Threshold criteria for behavioural disturbance, TTS, PTS and other injuries are
discussed in the following subsections and then summarised in Table 54, alongside the maximum distance from
the acoustic source at which these thresholds were reported to occur.
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7.2.2.1 Potential Physiological Impacts

Underwater noise, such as that produced during an MSS, has the ability to cause lethal and non-lethal
physiological trauma or injury in marine organisms (Gordon et al., 2003).

Of particular concern with regard MSSs and marine organisms is the potential for auditory damage from the
acoustic release. Tissue damage to sensory organs from MSS acoustic releases have been experimentally
studied in captive/captured fish, cephalopods and invertebrates, while shifts in hearing thresholds have been
experimentally observed in some small pinnipeds and small cetaceans and hypothesised based on observed
effects in terrestrial animals. To date there is no direct evidence of damage to the ears of marine mammals
from MSS acoustic releases (Gordon et al., 2003).

The following provides a discussion on the potential physiological effects of MSSs on marine organisms.
7.2.2.1.1 Plankton

The term ‘plankton’ describes the drifting organisms that inhabit aquatic environments and includes
phytoplankton (plants) and zooplankton (animals), as well as fish and invertebrate eggs and larvae, called
ichthyoplankton. There is currently no published information regarding the potential for noise-induced effects
on phytoplankton and no functional cause-effect relationship has been established; therefore, impacts from
acoustic disturbance on phytoplankton is not considered further.

In comparison to fish and mammals, less research has been conducted on the effects of seismic outputs on
zooplankton. This is because zooplankton do not have hearing structures although they can detect changes in
pressure (Richardson et al., 2017). Zooplankton are generally the same density as the surrounding water column
and as such, it is assumed that pressure changes associated with seismic activity will not cause physical damage
(Parry & Gason, 2006).

Most studies have shown that exposure to emitted sound levels from a seismic survey has no significant adverse
effects on the abundance or mortality of zooplankton; such as:

e CarbonNet (2018) assessed zooplankton communities in Australia’s Gippsland Basin before and after a
seismic survey. Ten sites were sampled during the pre-survey period, consisting of six sites occurring
within the survey area and four reference sites. During the post-survey period, three sites were sampled
near the survey line, as well as three reference sites. Post-survey sampling occurred within three days
of acquiring the last survey line. Copepods, cladocerans and salps dominated the pre-survey samples,
whereas the dinoflagellate Noctiluca scintillans dominated the post-survey samples. There was a high
level of variance among samples and no lobster or scallop larvae occurred in any of the samples.
Mortality rates were high in both pre- and post-survey samples and the high proportion of dead
cladocerans was contributed to their delicate structure being destroyed by the sampling process rather
than attributable to any MSS impacts; and

e Saetre & Ona (1996) examined the mortality rates for fish larvae and fry (taken from Booman et al., 1996)
for five fish species (cod, saithe, herring, turbot and plaice) to investigate the consequences that seismic-
induced mortality may have at the population level. Under a ‘worst-case’ scenario, the number of larvae
killed during a typical seismic survey (>10 days) was 0.45% of the total larvae population. However,
when compared with the high natural mortality rates for each species (e.g. cod and herring eggs/larvae
have a natural daily mortality of 5 to 15%) the impacts of seismic surveys on these zooplankton at a
population level were considered to be negligible.
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In studies where seismic impacts have been observed, they are generally limited and localised to within a range
of approximately 10 m from an operating seismic array (Richardson et al., 2017), with lost individuals quickly
being replaced due to rapid generational turnover rates. For example, Kostyuchenko (1973), Booman et al.,
(1996), and Payne et al., (2009) have reported physiological/pathological effects occurring in zooplankton
exposed to an acoustic source up to 5 m away, and mortality occurring when exposed to an acoustic source up
to 3 m away. Using a 10 m impact range, McCauley (1994) calculated that plankton mortality would be <1% of
plankton in the surveyed area assuming total plankton mortality within this range.

In a recent study, Day et al. (2021) examined the potential impacts of seismic surveys on the larval stages of
southern rock lobster to determine whether early development and recruitment of this species might be
affected. This study assessed three aspects, the mortality rates following exposure, impairment of the righting
reflex, and the development of exposed lobsters through assessment of progression through the moult cycle.
The key results from this study on these three aspects are as follows:

e Exposure did not result in any elevated mortality for puerulus or juveniles;

e Righting was significantly impaired for all exposure treatments immediately after exposure compared
to their respective controls which indicated that the impact range extended to at least 500 m from the
source, which was the maximum range tested in the study; and

e The results provided evidence of a range threshold for recovery, where juvenile lobsters at a nominal
distance of 500 m from the source recovered from impairment after the first moult. Increased
intermoult duration suggested impacted development and potentially slowed growth, through the
proximate cause was not identified.

In contrast to the studies outlined above, McCauley et al. (2017) found that after exposure to a single 150 in?
acoustic source there was a statistically significant lower abundance of zooplankton, with a median 64%
decrease one hour after exposure. McCauley et al. (2017) observed impacts out to the maximum 1.2 km range
sampled, which was more than two orders of magnitude greater than the previously assumed impact range of
10 m. However, this study was compromised by methodological design (small samples sizes, large daily
variability in the baseline and experimental data) and the statistical robustness of the data and conclusions (large
number of speculative conclusions that appear inconsistent with the data collected over a two-day period).

Richardson et al. (2017), through the Commonwealth Scientific and Industrial Research Organisation (CSIRO)
simulated the large-scale impact of a seismic survey on zooplankton in the Northwest Shelf region of WA, based
on the mortality rate associated with seismic noise exposure reported by McCauley et al. (2017). The mortality
rate associated with seismic exposure reported by McCauley et al. (2017) was applied alongside other
natural/typical variable values. The survey area was 80 km by 36 km in water 300 — 800 m deep and the survey
was conducted over 35 days. Overall, the results showed that zooplankton populations were substantially
impacted within the seismic survey area out to a distance of 15 km. Impacts were barely discernible within 150
km of the survey area and there was no apparent effect at a regional scale. The simulation showed that,
following exposure, there was a rapid recovery of zooplankton populations due to their fast growth rates and
the dispersal and mixing of individuals from inside and outside of the impacted region (Richardson et al., 2017).
The assessment of these results by the IAGC (2017) review was that even if the full effect claimed by McCauley
et al. (2017) did in fact exist, zooplankton abundance would not be adversely affected due to the extensive
movements of water masses carrying zooplankton through survey areas and the rapid reproductive cycle and
high reproductive potential characteristics of planktonic organisms. The IAGC (2017) review concluded that the
purported findings of McCauley et al. (2017) were of no ecological consequence, given the life history
parameters of zooplankton.
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In addition to Richardson et al. (2017), Fields et al. (2019) exposed captive zooplankton (copepods) at a variety
of distances from a seismic sound source in order to determine the effect of seismic blasts on Calanus spp.,
which is a key food source for commercially important fish. The results of this study found that immediate
mortality of copepods was significantly different from controls at distances of 5 m of less from the airguns, and
mortality one week after the airgun blast was significantly higher (9% relative to controls) in the copepods placed
10 m from the airgun blast, but not significant different for those 20 m from the airgun blast. The increase in
mortality (relative to controls) did not exceed 30% at any distance. Fields et al. (2019) concluded that these
results suggest that seismic blasts have limited effects on the mortality of escape response of Calanus sp. within
10 m of the blast and no measurable impact at greater distances. Fields et al. (2019) also commented on the
results of McCauley et al. (2017), stating that it is difficult to reconcile the high mortality reported by McCauley
et al. (2017) with the low mortalities reported in the body of earlier research and the results in the experiment
that Fields et al. (2019) undertook.

7.2.2.1.1.1 Plankton UAM

As outlined in Section 7.2.2.1.1, there are only a few studies in which threshold criteria for plankton can be
based on. Popper et al. (2014) cites many of the references and studies on potential impacts of noise emissions
on fish eggs and larvae prior to 2014, and results in Day et al. (2016) for embryonic lobsters and Fields et al.
(2019) for copepods align with those presented in Popper et al. (2014). These studies conclude that mortality
and sub-lethal injury are limited to within tens of metres of seismic sources. It is also worth noting that the
criteria defined by Popper et al. (2014) have been extrapolated from simulated pile driving signals which have a
more rapid rise time, and greater potential for trauma than pulses from a seismic source. The results of
McCauley et al. (2017) indicate the potential for effects at a longer range, and at levels of 178 dB PK-PK; however,
as outlined above, Fields et al. (2019) noted that it was difficult to reconcile the high mortality reported by
McCauley et al. (2017) with the low mortalities reported in the greater previous body of earlier research and
their own experiment.

Based on the above, the threshold values from Popper et al. (2014) have been utilised as part of the UAM report
(Appendix A), with the results contained within Table 42.

Table 42 Noise Exposure Criteria and Zones of Impact for Mortality and Potential Injury for Zooplankton,
Fish Eggs and Larvae

PK: >207 dB re 1 pPa 200

Based on Popper et al., (2014) for fish eggs and larvae

SEL2anr: >210 dB re 1 pPals 80

7.2.2.1.1.2 Duration and Extent of Zooplankton Exposure

Natural mortality estimates for zooplankton are generally high and variable. Tang et al. (2014) reviewed
available research and reported zooplankton daily mortality rates of 11.6% (average minimum) to 59.8%
(average maximum) but in some instances these authors found that 100% of samples died within a day.
Predation accounted for some of this mortality; however, non-predatory factors (e.g. inadequate food
resources, physical exposure or poor water quality and diseases/parasites) have been estimated to account for
approximately 25% - 33% of the total mortality among marine copepods (Fuiman and Werner, 2002; Tang et al.,
2014; Dubovskaya et al., 2015). In other studies, Houde and Zastrow (1993) estimated the mean mortality rate
for fish larvae to be 21.3% per day, and Saetre and Ona (1996) estimated zooplankton mortality to be 5-15% per
day.
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Compared to the high (5-59.8%) natural mortality rates reported by the above studies, seismic-related
reductions in zooplankton abundance associated with the Seismic Survey are likely to be very low and
cumulative effects of natural mortality and seismic-related mortality are likely to be within the range of natural
mortality rates observed in other studies. This assessment is consistent with Richardson et al. (2017) who
reported seismic impacts on zooplankton will only be discernible locally and are expected to be insignificant at
a regional scale relative to the natural spatial and temporal variability in plankton abundance, and the very high
rates of natural mortality.

In addition to the inconsequential seismic mortality rates in comparison to natural mortality rates, it is also
important to consider the following points when assessing the predicted impact of the Seismic Survey on
zooplankton:

e  Thesimulation by Richardson et al. (2017) showed that, following exposure, there was a rapid recovery
(on the scale of days) of zooplankton populations due to their fast growth rates and the dispersal and
mixing of individuals from inside and outside of the impacted region. The high energy nature of the
offshore marine environment in the OA will help promote rapid recovery of zooplankton populations
on account of dispersal, mixing and replenishment by currents from non-impacted areas. Due to the
short time required for zooplankton populations to replenish following any reductions in biomass that
may occur due to the Seismic Survey, any effects will be temporary and short-lived and are not
expected to have any ecological consequences on zooplankton populations;

e Duetothe magnitude of such localised impacts is negligible (based on Table 42), it is not expected that
these impacts will be discernible at a regional scale, especially when considering the variability and
scale of plankton and spawning biomass in the wider region; and

e  Zooplankton occurring within the OA will not be evenly distributed. They will move in accordance with
the currents and are likely to exhibit considerable spatial patchiness zooplankton less likely to be
impacted multiple times by a seismic gun.

Overall, there is the potential for localised temporary impacts to zooplankton as a result of the Seismic Survey;
however, population recovery is expected within days after the Seismic Survey has ceased and no lasting
ecosystem population impacts are expected based on the findings detailed above. As such, based on the
scientific literature provided above, the Seismic Survey will not have any temporal or spatial impacts that are
serious or irreversible on any areas that are known to have high productivity within the OA at certain times of
the year and any impacts to local zooplankton populations as a result of the emitted sound levels from the
Seismic Survey will be localised, temporary and recoverable in the short-term.

7.2.2.1.1.3 Ecological Impacts of Plankton Exposure

Zooplankton are an important food source to many fish species and cetaceans in the ocean, and any significant
reductions in zooplankton biomass has the potential to affect the wider food chain due to cascading effects.
This is particularly important to consider in sensitive areas like those associated with the carbonate bank and
terrace system of the Sahul Shelf KEF and BIAs, which partially overlap with the OA (Section 4.4.3).

Ecological effects of reduced zooplankton biomass may include changes in the distribution of species which rely
on zooplankton as a food source, such as pelagic fish, seabirds and some marine mammals, where they
temporarily have to relocate to another foraging ground to find the food they require for survival.

For example, distributional changes in zooplankton (particularly krill) flow could have effects to whale sharks
which are known to forage within the OA and for which there is a corresponding BIA. Catch rates of commercially
fished species could also conceivably change in response to flow-on effects associated with changes in the
abundance or distribution of zooplankton prey.
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Based on the extensive literature reviews, the weight of the scientific literature supports that any potential flow-
on effects to marine food webs through impacts on zooplankton are expected to be spatially restricted. For the
Seismic Survey, the UAM (Table 42; Appendix A) predicts the zone of impact for zooplankton to be 200 m for
fish eggs and larvae (based on Popper et al., (2014)). Baseline conditions are expected to resume relatively
quickly after survey completion (see Richardson et al., 2017) due to replenishment of zooplankton back into the
area.

There are unlikely to have any wider ecosystem-related impacts as a result of cumulative natural and seismic-
related mortality effects. Even after they die, zooplankton remain available as a food source for higher
organisms as their carcasses remain in the water column for several days. If they are not consumed, they then
fall to the seafloor and where they are available as a food source for benthic organisms (Kirillin et al. 2012; Tang
etal. 2014).

Overall, the residual risk to zooplankton physiology on a population level arising from acoustic disturbance
during the Seismic Survey has been assessed as Negligible (Negligible x Likely).

7.2.2.1.2 Benthic Invertebrates

Marine invertebrates are most sensitive to the vibrational component of sound, owing to a lack of anatomical
structures involved in detecting the pressure component of sound. Like elasmobranchs, marine invertebrates
lack a gas-filled bladder and are thus unable to detect the pressure changes associated with sound waves.
However, marine invertebrates such as crustaceans, bivalves and echinoderms have a sac-like structure called a
statocyst (Carroll et al., 2017). The statocyst includes a mineralised mass (statolith) and associated sensory setae
which help them to detect particle motion in their immediate vicinity. For example, in crustaceans, the main
vibration receptors are in the statocysts and the walking legs (Aicher et al., 1983). McCauley (1994) reported
that for many benthic species, these receptors will perceive seismic acoustic outputs, but this will only occur
within a few metres from the sound source.

There have been several recent reviews regarding the potential impacts of low frequency sound on the
physiological responses of marine invertebrates, though there is an overall paucity of studies which reflect
commercially relevant acoustic signatures and exposure scenarios. Whilst research into the relationship
between sound and it’s effects on marine invertebrates is, therefore, ongoing, thresholds have been identified
and adopted for three main groups including crustaceans, bivalves and sponges and corals.

Of particular relevance to the Seismic Survey are impacts to decapods (crabs and shrimp), octocorals and
sponges which inhabit the soft sediment and hard substrate, respectively, that comprise the OA (see Section
4.5.2. Whilst polychaete worms were identified as the most predominant invertebrate taxa within soft sediment
habitats during macrofauna sampling undertaken within license area AC/RL7 (ERM, 2012; 02 Marine, 2018),
located in the western portion of the OA, the effects of seismic exposures on these organisms have not been
studied.

For completeness, the potential impacts to bivalves are also considered herein.
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Crustaceans

Crustaceans are the most studied marine invertebrate group with respect to impacts associated with low-
frequency acoustic disturbance, such as that generated by seismic airguns (Carroll et al.,, 2017). Owing in-part
to their commercial value, studies are largely constrained to decapod crustaceans (lobsters, prawns, crabs),
investigating a broad range of metrics, including catch rates, physical, behavioural and physiological effects
(Edmonds et al., 2016). The reported impacts of seismic exposure are highly variable in nature and scale, though
none have found any evidence of increased mortality.

Payne et al. (2008) conducted a pilot study on the effects of seismic sound exposure on various health indicators
on American lobster. Adult lobsters were exposed to a seismic source for 20 or 200 pulses at an average pressure
of 202 dB re 1 uPa PK-PK or 50 pulses to 227 dB re 1 uPa PK-PK. Studies subjects were located 2 m from the
acoustic source. The study investigated potential changes to survival, food consumption, turnover rate and
serum biochemistry. No immediate or delayed mortality was observed, nor damage to mechano-sensory
systems and the ability of lobsters to right themselves when turned over. However, there was evidence of a
decrease in serum enzymes and increases in food consumption in the weeks to months post exposure,
interpreted to indicate potential stress effects or osmo-regulatory disturbance. Whilst no impacts to long-term
survival and population ecology were observed, the results indicate the potential for sub-lethal effects.

Day et al. (2019) examined the impacts of seismic surveys on the physiology of southeast Australian rock lobster
species. Exposure experiments were carried out at the seabed, in a field setting selected to emulate the natural
habitat of the study species. The study found that adult rock lobsters (Jasus Edwardsii) which were exposed to
seismic sound levels up to a maximum of 209 -212 dB re 1 pPa PK-PK did not show an increase in mortality, even
at close proximities to the sound source. However, there was evidence of sub-lethal effects occurring following
seismic sound exposure; specifically, impairment of reflexes involved with tail control and righting, damage to
the sensory hairs of the statocysts (balance organ), and a reduction in numbers of haemocytes (indicative of
reduced immune response function). Reflex impairment and statocyst damage persisted up to 365 days post-
exposure and did not improve following moulting. Ecological impacts were not evaluated as part of the study;
however, it stands to reason that the reported physical and physiological impacts to individuals could translate
to changes in foraging ecology, predation and mortality. Therefore, the potential for ecological impacts should
not be dismissed.

In another study focusing on rock lobster, Fitzgibbon et al. (2017) examined the impact of seismic acoustic
exposure on the haemolymph physiology and nutritional condition of this species and found no effect of seismic
exposure on 24 haemolymph biochemical parameters, hepatopancreas index or survival. However, this study
did report evidence of:

e A chronic negative impact on immune competency for up to 120 days post-exposure;
e A potential immune response to infection after 365 days post-exposure; and
e Chronic impairment of nutritional condition 120 days post-exposure.
These authors concluded that the biochemical hematological homeostasis of rock lobster is reasonably resilient

to seismic acoustic signals; however, exposure may negatively influence the rock lobster's nutritional condition
and immunological capacity. The impact of these results at an ecological level is not known.
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Though marine invertebrates are most sensitive to the vibrational component of sound, rather than sound
pressure, it is not clear what level of particle motion relates to an effect. Therefore, where available, sound level
thresholds have been used to inform acoustic modelling (Connell et al., 2022). Whilst no published threshold
criteria currently exist to enable an evaluation of potential mortality or lethal injury effects on crustaceans, a PK-
PK sound level of 202 dB re 1 pPa (per pulse) (Payne et al., 2008) is considered to be associated with no effect
and therefore adopted for the purpose of the assessment (Connell et al., 2022). For context related to different
levels of potential impairment, results were also compared against the PK-PK sound levels determined for
crustaceansin Day et al. (2019) and Day et al. (2016) (ranging from 209 -213 dB re 1 pPa PK-PK cross both studies)
(see Appendix A).

Bivalves

As is the case for crustaceans, studies undertaken on bivalves are largely constrained to commercially important
taxa such as scallops and oysters. Recent Australian studies have focussed on Southern Scallops, Pecten
fumatus, and found no evidence of immediate mortality or change in condition following exposure to seismic
disturbance. However, sub-lethal effects to scallops were observed, including a compromised capacity for
homeostasis and potential immunodeficiency over acute (hours to days) and chronic (months) timescales
following exposure (Day et al., 2016; 2017).

Day et al. (2016; 2017) concluded that repeated exposure to seismic disturbance resulted in physiological
damage, changes in behaviour and reflexes and increased risk of mortality, though not beyond naturally
occurring rates of mortality. Injured scallops did not recover over the four-month period of the experiment. The
authors reported that, compared with unexposed scallops, the daily mortality odds were found to be 0.1%, 1.2%,
and 1.3% higher in scallops exposed to 1, 2 and 4 acoustic passes, respectively. Though the size of the air gun
appeared to have no effect (Day et al., 2017). Uniquely, Day et al. (2017) measured the response of Pecten
fumatus to ground roll acceleration associated with different experimental regimes as a proxy for particle
acceleration. As particle motion is the more relevant metric to invertebrate sensory systems, the study provides
novel insight into bivalve response to seismic disturbance.

In contrast, a study conducted by Przeslawski et al. (2018) found no evidence of increased scallop mortality, or
effects on scallop shell size, adductor muscle diameter, gonad size, or gonad stage attributable to exposure to
seismic disturbance. However, this study did not examine any long-term sub-lethal effects.

No published threshold criteria currently exist to enable an evaluation of potential mortality or lethal injury
effects on bivalves. Likewise, the literature does not present a sound level associated with no impact.
Consequently, the maximum measured particle acceleration reported within Day et al. (2017) of 37.57 ms™ has
been adopted to represent the level of acoustic disturbance known to elicit reduction in physiological condition
for the purpose of this assessment.
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Sponges and Corals

There is limited published literature on the potential impacts of seismic noise on hard and soft corals and
sponges. Unlike other faunal groups, currently there is no peer-reviewed criteria against which potential noise
impacts to corals and sponges can be assessed.

Heyward et al. (2018) monitored the condition of Scleractinia corals at South Scott Reef, within the NWMR,
before and after a 3D seismic survey. There were no observable impacts to coral mortality, skeletal damage or
visible signs of stress immediately after and up to four months following the acoustic disturbance event.
Similarly, there was no evidence of a behavioural response, such as polyp withdraw or flaccidity in the soft corals
assessed. The survey involved a maximum peak sound level of 226 dB (i.e., 226 dB re 1 puPa PK) at the coral
monitoring sites.

In lieu of published threshold criteria, a PK sound level of 226 dB re 1 pPa (per pulse) is adopted for the purpose
of the assessment (Connell et al., 2022). Importantly, this is not a threshold above which impacts are expected
to occur, but a level at which no short term or long-term effects were observed.

7.2.2.1.2.1 Benthic Invertebrate UAM

As outlined in Section 7.2.2.1.2, there are few studies upon which threshold criteria for benthic invertebrates
can be suitably developed. Based on the above, the threshold values used to inform the UAM report (Appendix
A) and corresponding threshold distances are described in Table 43.

Table 43 Noise Exposure Criteria and Zones of Impact for Mortality and Potential Injury for Crustaceans,
Bivalves and No Effect Threshold for Corals/Sponges

Benthic Invertebrates Mortality and potential ~ Maximum threshold distance (m)
injury threshold levels

Based on Payne et al. (2008) for crustaceans PK-PK: >202 dBre 1 uPa 426

Based on Day et al. (2017) or bivalves 35.75 ms? 10.5

No effect threshold level =~ Maximum threshold distance (m)

Based on Heyward et al. (2018) for corals and sponges PK:>226 dBre 1 uPa -

The results of the UAM indicate that:

e The adopted criteria of 202 dB re 1 pPa PK-PK for crustaceans, which is representative of no effects, was
reached at ranges between 307 and 426 m for the 3,000 in3 source;

e The adopted criteria of 37.57 ms? was reached at horizontal distance of 10.5 m for modelled scenarios
comprising a seafloor depth of 75 m. It was not reached at any modelled depths (i.e., 100, 125, 150, 200
m); and

e The adopted criteria of 226 dB re 1 uPa PK for sponges and coral was not reached, including at the
seafloor directly underneath the seismic source.
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7.2.2.1.2.2 Impacts of Benthic Invertebrate Exposure

Based on the research summarised in Section 7.2.2.1.2 and in Appendix A, limited impacts to benthic
invertebrates are expected. Of particular relevance to the decapod crustaceans (crabs and shrimp) comprising
the OA, the UAM predicts sub-lethal effects could occur out to 427 m from the active source. Effects to molluscs
are predicted to be highly localised and constrained to within 10.5 m of the active source (see Section 7.2.2.1.2).
Given the response of organisms such as polychaete worms to seismic exposure have not been studied, and
therefore the precautionary principle applies, it’s considered they could also experience a range of sub-lethal
effects.

The reported zones of impact for benthic invertebrates within the UAM represent a considerably small portion
of the available benthic habitat, comprising both soft sediment and hard substrate, within the broader NWMR.
Based on available macrofauna survey data obtained through extensive literature reviews, benthic faunal
assemblages with the OA and surrounds are consistent with the broader NWMR and do not include any species
endemic to the local or regional environment (Kirkendale et al., 2019; ERM, 2012).

In the event that repeat passes of a given acquisition line occurs, due to infill or in response to shutdown
management measures, it’s likely that mobile and sessile invertebrates will experience repeat exposure to the
seismic source. Based on the findings of Day et al. (2016; 2017), it is possible that repeat exposure could result
in an increased incidence of sub-lethal effects and elevated mortality rates up to 1.3% higher than those of
unexposed individuals (reported to range between 11 — 51%, Day et al., 2017). Though, these areas over which
repeat pass may occur will likely constitute a small portion of the OA.

The investigations through which the adopted threshold criteria have been developed both concluded that
mortality rates observed during exposure to treatment (i.e., seismic sound) were within the natural range of
variation which may be expected to occur due to changes in environmental conditions and anthropogenic
stressors. Where sub-lethal and lethal effects do occur, the natural cycle of death, recovery and recruitment of
invertebrates from adjacent benthic habitats will occur in parallel over the same timescales and therefore, no
net impacts to relative abundance, benthic community composition and structure are anticipated.

This information, in conjunction with the assessment of potential impacts to benthic invertebrate larvae
completed in Section 7.2.2.1.1 suggests there are unlikely to be any wider ecosystem-related impacts as a result
of cumulative natural and seismic-related effects.

No significant impacts to sponges and corals which occur in association with hard substrate, such as the banks,
shoals and pinnacles within the OA, are expected. The threshold value of 226 dB re 1 uPa PK was not reached at
any of the modelling sites (Appendix A). Overall, the residual risk to benthic invertebrates arising from acoustic
disturbance during the Seismic Survey has been assessed as Low (Minor x Likely).
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7.2.2.1.3 Fish

Indications of a stress response to vessel noise include increased production of stress hormones and alterations
to regular heart rate. An increase in the secretion of the stress hormone cortisol has been demonstrated in
captive fish subjected to exposure to simulated boat noise (Wysocki et al., 2007). Increased cardiac output
(associated with an increase in heart rate and decrease in stroke volume) was measured in response to exposure
to vessel noise, with effects increasing with increasing vessel noise (Graham and Cooke, 2008). Elevated motility
of several blood parameters has also been observed in response to vessel noise, indicating increased muscle
activity caused by stress (Buscaino et al., 2010). A TTS may also occur in response to noise generated by vessels,
as was demonstrated in fathead minnows by Scholik and Yan (2002) following two hours of exposure to playback
of vessel noise at 142 dBre 1 yPa @ 1 m.

Although effects of noise on fish have been demonstrated in the above studies, it is important to note that the
studied fish were captive animals and therefore unable to avoid the noise emission as would be possible in the
wild. Furthermore, the OA is already utilised by a number of marine users (e.g. shipping, fishing vessels and oil
and gas exploration activities) and subject to vessel noise emissions.

In terms of the noise generated from the Seismic Survey itself, and as discussed in Section 7.2.2.2.2, fish will
typically move away from a loud acoustic source if they are uncomfortable with the noise, thereby minimising
their exposure and the potential for any physiological effects (Vabg et al., 2002; Pearson et al., 1992; Wardle et
al., 2001; Hassel et al., 2004; Boeger et al., 2006). The studies and information discussed in this section can
therefore be interpreted as a ‘worst-case scenario’ for fish that remain in close proximity to the seismic source
and undertake no avoidance behaviours. Demersal fish may exhibit higher fidelity to specific sites (e.g. rocky
reefs); these ’site attached’ species may be more prone to disturbance than pelagic species (Wardle et al., 2001).
However, a recent large-scale experiment that quantified the impacts of a commercial seismic source on
assemblages of tropical demersal fish on the North West Shelf of Australia found there were no short-term
(days) or long-term (months) effects of exposure on the composition, abundance, size structure or behaviour of
these fish (Meekan et al., 2021).

Sound can affect fish physiology in a number of ways including increased stress levels (Santulli et al., 1999; Smith,
2004; Buscaino et al., 2010), temporary or permanent threshold shifts (Smith, 2004; Popper et al., 2005), and/or
damage to sensory organs (McCauley et al., 2003a). Not all species will be affected equally when exposed to
the same acoustic source under the same conditions. For example, Popper et al. (2005) exposed three different
fish species to a series of acoustic seismic releases and found that two of the species experienced TTS while the
third showed no evidence of an impact.

It is difficult to measure the physiological effects of seismic exposure on fish in situ and consequently, many
studies are conducted under laboratory conditions or by deploying caged individuals in the field (Carroll et al.,
2017) and applying experimental underwater seismic acoustic outputs. There are limitations associated with
these approaches which are discussed in Section 7.2.2.2.2. Due to these limitations, caution must be taken
when relating the relevance of the findings of laboratory and caged field experiments to actual seismic exposure
in open-water conditions.

Woodside (2007) conducted a comprehensive investigation to assess the effects of an MSS on reef fish in WA.
Water depths during this study ranged from 20 — 1,100 m and the study used a seismic source with a source
volume of 2,005 in3. This study assessed fish diversity and abundance, coral health, and pathology changes in
sensitive auditory tissues. Sound loggers and remote underwater video were deployed, and fish exposure cages
were utilised to contain captive reef fish. The study report indicated that no temporary or permanent threshold
shifts were detected in any species and identified no long-term impacts on fish populations.
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McCauley et al. (2003a) examined the effects of seismic source exposure on snapper (Pargrus auratus); a species
whose distribution includes the OA. This controlled exposure experiment simulated a seismic vessel
approaching then moving away, during which caged fish were exposed to seismic outputs that exceeded 180 dB
re 1 pPa%-s. Fish were sacrificed after the experiment so that their ear structures could be examined for any
damage. This study found that a small number (2.7%) of the total number of sensory hair cells sustained severe
damage in several of the exposed fish even two months after exposure. While this result could represent
permanent auditory damage, the authors note that the caged fish had no ability to escape the sound field;
hence, could have been exposed to seismic outputs much greater than those of wild fish in the vicinity of a
seismic vessel.

Hastings et al. (2008) exposed four tropical fish species (a hearing specialist and three species of hearing
generalists) to a cumulative seismic exposure of 190 dB re 1pPa?-s using a 2,055 in® acoustic array. These authors
found no evidence of physiological injury, even in the hearing specialist species, which was sensitive to a broader
range of frequencies of sound than the other three species.

Santulli et al. (1999) exposed sea bass (Dicentrarchus labrax) to seismic emissions and found significant changes
in cortisol, glucose, lactate, AMP, ADP, ATP and cAMP levels in different tissues after exposure, indicating a
primary and secondary stress response. However, no mortality or physical trauma was observed, and
biochemical parameters returned to normal values within 72 hours post-exposure. Radford et al. (2016) also
found that sea bass exposed to playbacks of recordings of impulsive MSS noise showed increased ventilation
rates, indicating a stress response. However, this response was temporary, and those fish exposed to the
playbacks for 12 weeks ceased to display increased ventilation rates or differences in stress, growth or mortality
in comparison to the control group.

Scholik and Yan (2002) reported that a hearing threshold shift in fathead minnows was directly correlated to the
sound frequency and duration of exposure. A temporary threshold shift was observed after one hour of
exposure to white noise at >1 kHz; however, no threshold shift occurred at 0.8 kHz. MSSs typically use an
acoustic source that operates at a significantly lower frequency (2 — 250 Hz) than that used to demonstrate an
effect in this study.

Sverdrup et al. (1994) found that exposure of Atlantic salmon (Salmo salar) to experimental seismic noise
resulted in significant change in adrenaline and cortisol levels, and Popper et al. (2005) observed varying degrees
of threshold shifts in northern pike, broad whitefish and lake-chub when fish were exposed to a 730 in® acoustic
source. In this latter study, despite varying amounts of threshold shift, recovery of all species occurred within
24 hours post-exposure.

A review of the potential impacts of low-frequency seismic sound on the physical and physiological attributes of
fish is provided by Carroll et al. (2017) and a summary of this is shown in Table 44. In accordance with the above
discussion, Table 44 shows that studies have reported varying results; the majority demonstrate no evidence of
physical or physiological responses at either realistic or unrealistic exposure levels. Others however, report
evidence of otolith/inner ear damage, temporal threshold shifts and stress bioindicators when exposed to low-
frequency seismic sound at realistic exposure levels (Table 44).
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Table 44 A Summary of the Potential Impacts of Low Frequency Sound on Fish

‘ Effects Adult/juvenile fish

Physical

Swim bladder damage

Otolith/inner ear damage 1
Temporal Threshold Shift 1
Permanent Threshold Shift 1
Organ/tissue damage 3
Mortality 8

Physiological

Metabolic rates

Stress bio-indicators 1

Metamorphosis/settlement

Behavioural

Startle/alarm response

Sound avoidance/migration

Other changes in swimming 1

Predator avoidance

Foraging

Reproduction

Intraspecific communication

No response at either realistic or unrealistic exposure levels

Response at unrealistic/unknown exposure levels

Possible response (conflicting results)

No data, has not been tested

Notes: Numbers represent the number of studies reporting the result (as reported by Carroll et al., 2017)

Impacts are classified according to the sound exposure treatments as realistic (i.e. short bursts of low-frequency sound at a distance of >1
—2 m) or unknown/unrealistic (i.e. long duration and/or short distance of <2 m to sound source, nearfield sound exposure in aquaria).

There is no data for elasmobranchs (Carroll et al., 2017)
Source:  Table adapted from Carroll et al., (2017)
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The CarbonNet study (detailed in Section 7.2.2.1.2) assessed fish abundance pre- and post- MSS in Australia’s
Gippsland Basin by deploying baited remote underwater video stations across ten sites (six sites within the
survey area and four reference sites). The results showed that 637 individual fish were observed pre-survey
compared to 523 individuals post-survey. In contrast, species richness was lower pre-survey (39) compared to
post-survey (43). Based on the results, no conclusion could be made regarding the impact of the survey on fish.

In 2003 and 2004, Fisheries and Oceans Canada ran workshops focusing on the documented effects of seismic
noise on marine fauna, which were attended by scientific experts and regulators. Following the workshops,
teams of scientists prepared major literature reviews of experimental and field studies, and international
standards and mitigation methods. With respect to seismic impacts on fish physiology and mortality, the key
conclusions from the workshops were:

e There were no documented cases of fish mortality upon exposure to seismic sound under field operating
conditions; and

e Exposure to seismic sound was considered unlikely to result in direct fish mortality.

The workshop conclusions indicated that, under experimental conditions, sub-lethal and/or physiological effects
have sometimes been observed in fish exposed to seismic acoustic outputs. However, experimental designs
have made it impossible to determine the sound intensity responsible for the observed effects, as well as the
biological significance of the results. Further field experiments attempting to target these issues have been
inconclusive. As such, it was concluded that the current information was inadequate to evaluate the likelihood
of sub-lethal or physiological effects under field operating conditions. The ecological significance of these
effects, where they occur, could range from trivial to important, depending on their nature.

A Working Group (Popper et al., 2014) was established to re-examine these same issues and reported that there
was still a lack of directly relevant data on the effects of seismic noise on fish. Additionally, there were no
documented cases of fish kills during MSSs or in experimental studies (Popper et al., 2014). An output from this
Working Group was the development of threshold sound levels for which harm to fish species is likely to occur.
These thresholds, presented in Table 45, are based on the sound exposure guidelines for fish proposed by the
ANSI Accredited Standards Committee S3/SC 1, Animal Bioacoustics Working Group. The guidelines are derived
from data from several sources. The mortality and recoverable injury guidelines for fishes are based on
predictions derived from effects of impulses since there are no quantified data for seismic acoustic sources. The
guidelines defined quantitative thresholds for three types of immediate effects:

e Mortality, including injury leading to death;

e Recoverable injury, including injuries unlikely to result in mortality, such as hair cell damage and minor
haematoma; and

e TTS.

Popper et al. (2014) point out that the nominal thresholds for fish injury and mortality presented in Table 45
should not be used as firm criteria and must be applied cautiously. These thresholds can greatly over-estimate
the level of potential impact if taken at worst-case effect for a listed range of potential effects and may increase
error in an impact assessment. For example, Wagner et al. (2015) exposed gobies to six seismic discharges at an
average peak SPL of 229 dB re 1 yPa. This was at a level greater than the mortality and potential mortality
threshold listed in Table 45. Results showed that no mortality or significant physiological effects were observed
in the 60 hours following exposure; however, longer term sublethal effects were not investigated.
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As indicated in Table 45, studies generally show that physiological effects of seismic acoustic exposure are
greater in fish which have a swim bladder than in those which do not (Casper et al., 2013). However, there are
also a number of studies reporting no physiological effects from seismic exposure on fish which have a swim
bladder. For example, Hastings et al. (2008) exposed different reef fish species to seismic acoustic outputs and
examined the effects on hearing. These authors reported that no hearing loss occurred following sound
exposures up to 190 dB re 1 pPas SEL.nfor one species in which the swim bladder was connected to the ear,
and in three species where it was not. Popper et al. (2014) also included caveats about how long the fish will be
exposed because they can move (or remain in location) and so can the source. The results from the sound
modelling undertaken by JASCO (Connell et al., 2022), see Section 7.2.1.2, predicted distances to criteria from
the acoustic modelling using dual metrics (PK and SEL,an). The results are incorporated in Table 45. More
detailed results are available in Appendix A.
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Table 45 Noise Exposure Criteria (Popper et al., 2014) and Zones of Impact (Maximum Distances from
Source to Impact Threshold Levels) for Mortality and Impairment of Fish, Fish Eggs and Fish

Larvae.
Mortality and Impairment Behaviour
potential mortal injury
Criteria Maximum Recoverable injury Temporary Threshold Masking
threshold Shift
el Criteria Maximum Criteria Maximum
L] threshold threshold
distance distance
e m | (m
Fish with no
>213 dB >213 dB
swim PK 80 (76) PK 80 (76) (N) Low (N) High
bladder? >>186 dB | 10,500 (1) Low (1) Moderate
(particle SEL2anr (9,310)
motion >219 dB 80 (*) >216 dB 80 (%) (F) Low (F) Low
detection) SEL24nr SEL24nr
Fish with
swim >207 dB >207 dB
bladder that | pk 200 (252) PK 200 (252)
is not (N) Low (N) High
involved >>186 dB | 10,500 () Low (I) Moderate
. . SELaahr (9,310)
with hearing . . (F) Low (F) Low
(particle 210dB 80 (* 203 dB 10 (*
motion SELanr ( ) SEL2anr ( )
detection)
Fish with
swim >207 dB >207 dB
200 (252 200 (252 .
bladder that | PK (252) | (252) (N) Low | (N) High
is involved 186 dB 10,500 (1) Low (1) High
with hearing SEL2anr (9,310) (F) (F)
(primarily 207 dB 80 (*) 203 dB 10 (%) Moderate | Moderate
pressure SEL2anr SEL2anr
detection)
- ~207dB | 500 (252) | (N) (N) Now | M
ISd fegﬁs PK Moderate Moderate () Moderate
and fis - - 1) Low
1) Low I) Low
larvae** >210 dB go(x) | (1) ) tow () Low
SELaanr (F) Low (F) Low (F) Low
Notes: Peak sound pressure levels (PK) dB re 1 uPa; SEL dB re 1 pPa 2-s. Cumulative sound exposure level (SEL24+) dB re 1 puPa 2-s. All criteria are

presented as sound pressure even for fish without swim bladders since no data for particle motion exist. Relative risk (high, moderate,
low) is given for animals at three distances from the source defined in relative terms as near (N), intermediate (1), and far (F).

Maximum modelled water column threshold distances as reported first, with maximum modelled seafloor threshold distances reported
in brackets.

* indicates that the threshold was not reached
A Fish with no swim bladder is also appropriate for sharks in the absence of other information.
** See zooplankton subsection (above) for further discussion on fish eggs and larvae.
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The key points from the UAM results in Table 45 indicate that:

e The modelling predicts that exposure to a single pulse of the acoustic source at full power could elicit
mortality or recoverable injury in fish inhabiting the water column and seabed out to 200 and 252 m
from the source, respectively;

e Cumulative exposure to multiple pulses from the moving noise source or infill lines increases the
potential for mortality or recoverable injury to fish inhabiting the water column to a distance of
approximately 80 m; and

e There is potential for cumulative exposure, accumulated over a 24 hour exposure period, to cause TTS
at distances out to 10,500 m.

The SELyan is a cumulative metric that reflects the dosimetric effect of noise levels within 24 h based on the
assumption that an animal is consistently exposed to such noise levels at a fixed position and thereby often
represent an unlikely worst-case scenario. More realistically, fish would not stay in the same location for
24 hours, but rather a shorter period, depending upon their behaviour, the proximity and movements of the
source. Therefore, a reported radius for SEL,4h criteria does not mean that fish travelling within this radius of the
source will be impaired, but rather that an animal could be exposed to the sound level associated with
impairment (either PTS or TTS) if it remained in that location for 24 h. Most pelagic fish are expected to avoid
the area if sound levels become uncomfortable. However, as shown in Meekan et al. (2021), the acoustic source
from a seismic survey did not alter demersal fish abundance or behaviour in a large-scale experiment on the
North West Shelf of Australia. The continual moving nature of the vessel and acoustic source and the use of soft
starts also provide an opportunity for fish to move away from the source before being exposed to a full power
noise impulse.

Popper et al. (2014) summarises that in all TTS studies considered, fish that showed TTS recovered to normal
hearing levels within 18—24 hours and importantly, no studies have linked the mortality of fish, with or without
swim bladders, to seismic noise (Popper et al., 2014). Based on all of the literature provided above, the results
from the UAM, 720 m line spacing’s, as well as the control measure where no infill lines will be acquired without
a delay of at least 24 hours break in acquisition in that area to minimise cumulative effects, the residual risk to
fish physiology arising from acoustic disturbance during the Seismic Survey has been assessed as Low (Minor x
Likely).

7.2.2.1.4 Cephalopods

As described in Section 4.5.4, cephalopods that could be found in or around the OA include nine species of
cuttlefish, twelve species of squid, and one species of octopus, none of which are listed as EPBC threatened
fauna and none of the species are being commercially fished within the EMBA.

Given their pelagic lifestyle, where they spend the daytime near the seabed and then rise to the surface waters
to feed at night, there is the potential for squid and cuttlefish to come near the acoustic source during the
Seismic Survey. Octopus, on the other hand, are primarily reef dwelling benthic species so are less likely to be
encountered in concentrations of significance in the OA.

Acoustic trauma has been observed in captive cephalopods. Andre et al. (2011) exposed four species (two squid,
one octopus and one cuttlefish species) to low frequency sounds with SELs of 157 + 5 dB re 1 puPa (peak levels
at 175 re 1 yPa). All exposed animals exhibited changes to the sensory hair cells (statocysts) responsible for
balance, with damage becoming more pronounced in animals continuously exposed for up to 96 hours. This
study estimated that trauma effects could occur out to 1.5 — 2 km from an operating acoustic source.
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Fewtrell (2003) found that southern calamari squid (Sepioteuthis australis) were able to detect acoustic noise at
approximately 158 dB re 1 p Pa, or at a distance of 2.1 km from a 2,678 in® acoustic source, although no trauma
examination was conducted. However, Fewtrell (2003) did conclude that MSS noise of up to 192.4 dBre 1 u Pa
(0.2 km from a 2,678 in® acoustic source) is not lethal for S. qustralis.

In regards to octopus, there are no reported studies regarding the response of octopus to an acoustic source.
Fewtrell and McCauley (2012) have studied responses of squid through a number of experiments to examine
the received per-pulse SEL for caged squid. In one trial, where the received level of the first impulse of the
acoustic source was 162 dB re 1 pPa?-s, the squid inked. During the trial, this response was not observed again;
however, the authors stated that it was unknown whether this was due to depleted ink reserves or habituation.
Two other trials used an acoustic source with lower initial received levels (132 and 146 dB re 1 pPa?s per-pulse
SEL), and no inking behaviour was observed. It was hypothesised by the authors that the results suggest a
gradual increase in received sound levels and prior exposure to impulses from an acoustic source could decrease
the severity of alarm responses in squid. More recent work by Jones et. al. (2020) supports this where potential
rapid, short habituation was found in squid in response to impulsive nose. However, a similar response was
observed to impulsive noise 24 hours later, which indicates that squid may re-sensitise to acoustic noise.

As a result of the Fewtrell & McCauley (2021) findings, where 162 dB re 1 puPa?s per-pulse SEL was associated
with inking, this was considered to be a startle response level for squid.

Carroll et al. (2017) undertook a literature review on the physiological and physical effects of MSSs on fish and
invertebrates, including cephalopods (Table 46). Carroll et al. (2017) categorised relevant studies into the
presence or absence of a response from cephalopods depending on the level of exposure. The level of exposure
was determined to be either “realistic” for MSSs (i.e. few short bursts of low frequency sound at >1 —2 m), or
“unrealistic / unknown” (i.e. continuous sound exposure, >100 bursts of near-field sound exposure in aquaria).

Table 46 A Summary of the Potential Impacts of Low Frequency Sound on Cephalopods

‘ Effects Cephalopod
Physical
Otolith/statocyst damage 3
Organ/tissue damage 1
Mortality/abnormality 1
Metabolic rates* 1
Stress bio-indicators 1
Immune response
Energy stores

Behavioural

Startle response

Sound avoidance 1

Predator avoidance

Foraging
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Reproduction

Bioturbation

No response at either realistic or unrealistic exposure levels
Response at realistic exposure levels

Response at unrealistic/unknown exposure levels

Possible response (conflicting results)

No data, has not been tested

Notes: *Includes proxies for metabolic rate such as food consumption, growth, respiration, developmental rate.
Numbers represent the number of studies reporting the result (as reported by Carroll et al., 2017).

Impacts are classified according to the sound exposure treatments as realistic (i.e. short bursts of low-frequency sound at a distance of >1
—2 m) or unknown/unrealistic (i.e. long duration and/or short distance of <2 m to sound source, nearfield sound exposure in aquaria).

Source:  Table adapted from Carroll et al., (2017)

Carroll et al. (2017) found no studies that had used “realistic’ exposure levels and five that had used
“unrealistic/unknown” exposure levels, including Andre et al. (2011), described above. Three had found damage
to the statocyst (Andre et al., 2011, Solé et al., 2013; 2013a), one found respiratory suppression (Kaifu et al.,
2007), and another found wider ecosystem consequences / stress bio-indicators (Solan et al., 2016).

Keevin and Hempen (1997) provide a literature review of the effects of underwater noise on aquatic
invertebrates. The studies, most of which took place in the 1940s and 1950s, often lacked good experimental
design such as adequate sample size, control, and measurements of pressures at distance from the blast. While
cephalopods were not present in any of the studies, shrimp, crab and oysters featured most often. Nonetheless,
Keevin and Hempen (1997) conclude that invertebrates are insensitive to pressure related to underwater noise.
This is plausible since they speculate that this could be due to the lack of gas containing organs, such as a swim
bladder, which has been implicated in the mortality of fish in similar experiments.

The effect of MSSs on cephalopod larvae and eggs is unknown, although larvae and juveniles are most often
found in shallow coastal waters (AFMA, 2018d), which are mostly outside the OA.

Squid are generally short-lived, fast growing species with high fecundity rates and studies have shown that squid
can produce eggs year-round. So, if there was any potential for loss in recruitment over a three-month period,
then the squid’s life history traits mean they are well adapted to disturbance and the populations would not be
at the same risk as those species which only spawn once a year.

The survey design of 720 m line spacing’s that SLB have proposed, with 140 km long survey line lengths which
will take approximately 32 hours to acquire will also assist in reducing any focused effects in a given area, and
at this spatial scale would be at the levels that would not cause any population effects to fish eggs or larvae as
a result of their life history traits. Given this is the closest threshold value we have from published literature to
apply to the eggs and larvae of squid we would expect similar zones of impact as being applicable to squid eggs
and larvae.

This, combined with the finding that a relatively high SEL, was found to be non-fatal to squid, and that larvae
and juveniles are most often found in shallow coastal waters, suggests that there is no anticipated long-term
risk to squid populations presented by the Seismic Survey.
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There is no evidence to suggest that other cephalopod species are more prone to physiological impacts from
underwater noise then squid, consequently, the residual risk to cephalopod physiology arising from acoustic
disturbance during the Seismic Survey has been assessed as Low (Minor x Unlikely).
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7.2.2.1.5 Marine Reptiles

As described in Section 4.5.5, two threatened sea snakes and six threatened marine turtles are known or are
likely to be present in the OA. An additional 15 non-threatened sea snake species may also have a presence in
the OA; indeed, the Timor Sea is regarded as a sea snake biodiversity hotspot (Guinea and Whiting, 2005; Minton
and Heatwole, 1975; Smith, 1926).

To date, very little information is available regarding the hearing sensitivities for sea snakes and the potential
impacts from exposure to seismic surveys. The first ever investigation of sea snake hearing abilities was
undertaken by Chapuis et al. (2019) who measures auditory evoked potentials for two individual Stoke’s sea
snakes. This study found that hearing sensitivity for this species spans the range 40 — 600 Hz, with peak sensitivity
occurring at 60 Hz (response elicited at 163.5 dB re. 1 uPa) and a secondary peak at 300-500 Hz (response elicited
at 169.1 dB re. 1 pPa). The basis for this study stemmed from the concern that declining sea snake densities at
Ashmore Reef may be linked to an increase in seismic survey activities in the vicinity, noting that without an
understanding of sea snake hearing, assessing the effects of underwater noise on these animals is virtually
impossible. The findings of this study concluded that, compared to other marine vertebrates (i.e. bony fish and
marine turtles) sea snakes possess a relatively low hearing sensitivity for both sound pressure and particle
acceleration. This aligns well with the fact that all snakes (including sea snakes) lack an external ear and a
tympanic middle ear; hence snakes are generally considered to be less sensitive to sound (Hartline and Campbell,
1969). Despite this low sensitivity, Chapuis et al. (2019) suggests that high amplitude sounds (such as those from
seismic operations) are likely still detectable in close proximity to the active source as well as vibrations in the
substrate and water column. No noise exposure criteria to predict physiological effects on sea snakes are
available but given the low relative sensitivity they would presumably occur at closer distances to the source
than those predicted for turtles which are discussed below.

Nelms et al. (2016) conducted a thorough literature review of studies that investigate the behavioural and
physical impacts of seismic surveys on turtles. Nelms et al. (2016) reported that for those marine turtle species
for which hearing sensitivities are known (loggerhead, green, leatherback and Kemp’s ridley turtles — of which
all but Kemp’s ridley turtles have a potential presence in the OA), all can detect frequencies between 50 and
1600 Hz, and that this range overlaps with the peak amplitude low frequency sound produced during seismic
surveys (10 — 500 Hz). This suggests that turtle hearing will detect seismic operations, although hearing
sensitivity is relatively poor compared to marine mammals (Finneran et al., 2017) and no studies have assessed
physical (tissue) damage to hearing structures. One study (Gurjao et al., 2005), looked for evidence of turtle
mortality during 2D seismic surveys off the coast of Brazil. Of the eight dead turtles found in the vicinity, five
appeared to have been recently caught and damaged by fishing activity and had subsequently died. The authors
do not speculate as to the cause of death for the other three dead turtles, and it is unclear whether any post-
mortems were conducted on these individuals.

TTS has been induced in captive playback experiments where loggerhead turtles were exposed to a few hundred
seismic pulses at a distance of 65 m (Moein et al., 1994, cited in National Science Foundation, 2011). While this
demonstrates that hearing damage is theoretically possible, the results of captive experiments are of
questionable relevance when assessing effects of seismic surveys in an open ocean setting as captive animals
are unable to move away from the sound source. Instead, the impact of underwater noise on turtles is likely to
be influenced by the exposure duration, where acute noise from seismic surveys is most likely associated with
behavioural effects (see Section 7.2.2.2.4) rather than physiological effects (Commonwealth of Australia,
2017b). Physiological effects for marine turtles are probably limited to situations when animals might be
exposed at close range for unusually long periods (National Science Foundation, 2011), such situations are
unlikely during the Seismic Survey as the vessel will be moving continuously along pre-determined sail lines;
hence exposure to high levels of underwater noise will be transitory for any turtles in the OA.
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The underwater noise exposure criteria for physiological effects on sea turtles are presented in Table 47. These
criteria are based on the recommendations of the US Navy (Finneran et al., 2017) which, on account of there
being no published data regarding TTS and PTS in marine turtles from impulsive noise sources, base threshold
values on extrapolations from other animal groups. UAM results for the proposed Seismic Survey do not predict
PTS or TTS for marine turtles from exposure to a single pulse, but PTS could occur if a turtle was to remain within
80 m of the active source for 24-hours or TTS is possible for turtles that remain within c. 6 km of the active source
for 24-hours. Noting that the likelihood of cumulative exposure is dramatically reduced on account of the
movement of the Seismic Vessel, where at a speed of 4.5 knots the Seismic Vessel will travel up to 200 km in 24
hours, and the ability for turtles to spend time with their heads above the water surface to avoid exposure.

Table 47 Noise Exposure Criteria (Finneran et al., 2017) and Modelled Zones of Impact (Maximum
Distances from Source to Impact Threshold) for PTS and TTS in Sea Turtles

Singl I

P'Izg € puise 232 Lpk; dB re 1 pPa : 226 Lpk; dB re 1 pPa -
Cumulative

Weighted 204 Lg,24n; dB re 1 pPa?s 80 189 Lg,24n; dB re 1uPa?s 1,820-6,110
SEL24hr

Notes: A dash indicates the threshold is not reached within the limits of the modelling resolution (20 m).

Acute noise from seismic surveys is considered in the Recovery Plan for Marine Turtles in Australia 2017-2027
(Commonwealth of Australia, 2017b). This report acknowledges that loggerhead turtles are known to be
sensitive to sounds of between 100 — 400 Hz, and that green, leatherback and hawksbill turtles can detect
frequencies up to 1600 Hz, but despite this very little is known of the impact of noise on marine turtles. The
report also states that “Given that the impacts of noise are unknown, a precautionary approach should be applied
to seismic work, such that surveys planned to occur inside important inter-nesting habitat should be scheduled
outside the nesting season.” In accordance with Appendix B of the Recovery Plan (Commonwealth of Australia,
2017b), the risk assessment results presented therein for noise interference on turtle stocks of relevance to the
OA are as follows, where the most critical aspect of the threat is provided in brackets:

e Green turtles on Northwest Shelf = moderate consequence, unknown likelihood (acute and chronic);
e Green turtles at Ashmore Reef = no long term effect, unlikely (acute and chronic);

e Loggerhead turtles in Western Australia = minor consequence and likely (acute);

e Flatback turtles at Cape Domett and Southwest Kimberley = minor consequence and likely (acute);

e Flatback turtles in the Arafura Sea = minor consequence and possible (acute);

e Hawkesbill turtles in Western Australia = minor consequence and possible (acute); and

e Leatherback turtles in Australia = minor consequence, but of unknown likelihood (acute and chronic).

Page 247 SI_RQI



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

While this clearly indicates that some effects of seismic surveys are expected on marine turtles in the region,
the Recovery Plan anticipates effects to be minor in most cases, where ‘minor’ is defined as “individuals are
affected, but no effect at stock level”. The only instance for which a ‘moderate’ consequence is predicted is for
green turtles on the Northwest Shelf, where the Recovery Plan defines a moderate consequence as “stock
recovery stalls or reduces”. The closest nesting and inter-nesting habitat from the OA for green turtles is at
Ashmore Reef where nest numbers in the low hundreds occur annually (Whiting et al., 2000) and nesting occurs
on a year-round basis, peaking in summer (DEH, 2005). Ashmore Reef is also an important feeding site (DSEWPC,
2012d). The closest green turtle critical habitat and BlAs (foraging, mating, nesting and inter-nesting buffer) are
located approximately 87 km west of the OA in the vicinity of Ashmore Reef (see Section 4.4.4).

As identified in Section 4.4.4, the OA overlaps with a flatback turtle foraging BIA. Flatback turtles are classified
by the EPBC Act as vulnerable and migratory. In addition, loggerhead turtle and olive ridley turtle foraging BIAs
have been identified nearby (approximately 9 km to the east of the OA), and both these species are classified by
the EPBC Act as endangered and migratory. The UAM predicts that 24-hour cumulative TTS effects for marine
turtles could occur out to 6 km from the active source and lower hearing sensitivities for sea snakes suggest that
the zone of impact for these species would be even smaller. While individual turtles or sea snakes could
theoretically be subject to cumulative TTS during the Seismic Survey, over a 24-hour period the Seismic Vessel
could travel up to 200 km, so continual exposure to an individual during that time is unlikely. The zone of impact
for 24-hour cumulative PTS is restricted to 80 m around the active source; hence, the risk of PTS for individual
turtles or sea snakes is very low, and no anticipated population level effects are predicted. Individual turtles
could occur within the highly restricted zone (<20 m) in which PTS or TTS from single pulse exposure is expected;
however, individual turtles would presumably be displaced from this area by the hull of the Seismic Vessel (which
precedes the acoustic source). Consequently, the residual risk to marine reptile physiology arising from acoustic
disturbance during the Seismic Survey has been assessed as Low (Minor x Possible).

7.2.2.1.6 Marine Mammals

Marine mammals are highly vocal and are dependent on sound for almost all aspects of their lives; foraging,
reproduction, communication, detection of threats, and navigation, and as a result, are particularly sensitive to
anthropogenic noise (Weilgart, 2007; Williams et al., 2015; Erbe et al., 2018). Marine mammals may suffer lethal
and sub-lethal physiological effects (e.g. damage to body tissues resembling decompression sickness in humans,
damage to hearing, and chronic stress (Gordon et al., 2003)) when exposed to high intensity underwater noises
at close range. The sound intensities that would result in such effects are largely unknown for most species,
with current knowledge of traumatic thresholds based on a relatively small number of experimental species and
inferred for those species for which captive studies are not possible (Southall et al., 2019). All thresholds for
permanent hearing injury are inferred for ethical reasons (Southall et al., 2019).

The likelihood that exposure to shipping noise would be sufficient to permanently damage the hearing of marine
mammals is remote (Southall and Hatch, 2008), however, long-term exposure may induce a stress response
similar to that found in humans that live near busy roads or airports (Wright et al., 2007).

The first evidence of chronic stress in whales in response to vessel noise was demonstrated by Rolland et al.
(2012) in North Atlantic right whales. Vessel traffic densities and movements were significantly reduced in the
Bay of Fundy, California following the events of September 11, 2001, resulting in a corresponding reduction in
background noise level. This reduction in noise correlated with decreased baseline levels of stress-related faecal
hormone metabolites in right whales (Rolland et al., 2012). Although no other factor was found that could
explain the difference, the results must be interpreted with caution as analysis was based on a non-repeatable
event, sample sizes were relatively small, and there are no comparable acoustic recordings from the Bay of
Fundy in years other than 2001 (Rolland et al., 2012).
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Although tissue damage by shock waves from explosives has been demonstrated for terrestrial animals, pressure
pulses from seismic sources have longer rise times and are less likely to cause tissue damage than explosives.
To date there is no definitive evidence of acute physical damage or mortality to marine mammals from seismic
sources or seismic surveys (Gordon et al., 2003; Broker, 2019); however, one incident of severe behavioural
distress, followed by ataxia has been noted for a pantropical spotted dolphin near a seismic array, suggesting a
link between acoustic exposure and physiological damage (Gray and van Waerebeek, 2011) and Mann et al.
(2010) reported several incidences of hearing loss in stranded odontocetes for which exposure to high levels of
anthropogenic noise cannot be ruled out.

Chronic stress and physiological changes can supress the immune system, compromising the health of an animal
(Weilgart, 2013). Increases in stress hormones have been observed in captive beluga whales and bottlenose
dolphins exposed to sound emissions from an acoustic source (Romano et al., 2004; Yang et al., 2021).

Exposure to high intensity noises can result in a ‘threshold shift’; that is changes in the ability of an animal to
hear, usually at a certain frequency, whereby sensitivity to one of more frequencies is lost (Southall et al., 2007;
Southall et al., 2019). Threshold shifts can be temporary, with recovery after minutes or hours, or be permanent.
A TTS results in a temporary loss in hearing sensitivity that will return to normal after some time (David, 2011).
Threshold shifts in marine mammals are more commonly temporary on account of their mobile, free-ranging
nature which means they are usually able to avoid dangerously high SELs. However, exposure to sounds that
cause TTS can cause PTS if an animal is repeatedly exposed to such levels (Kastelein et al., 2016). It is believed
that to cause immediate permanent physiological damage to marine mammals, levels of acoustic exposure
would need to be very high (Richardson et al., 1995; Southall et al., 2019).

The magnitude of any TTS effect is dependent on the frequency, bandwidth, noise level, the noise exposure
duration, the recovery period, whether the noise is continuous or intermittent and the subject species (Popov
et al., 2013). Most TTS studies to date have been conducted on odontocetes as these are the species typically
held in captivity on which controlled exposure experiments can be conducted (e.g. Finneran et al., 2015). No TTS
studies to date have been conducted on baleen whales; hence, all estimates of TTS onset for these species are
based on extrapolation from species for which data does exist (Southall et al., 2019).

The duration of TTS recovery depends on the magnitude of the TTS (i.e. how much hearing sensitivity has
changed). For example, bottlenose dolphins exposed to 30 minutes of continuous 160 dB re.1uPa tonal noise
exhibited a TTS of 8 dB five minutes after exposure, and full recovery occurred within an hour (Nachtigall et al.,
2004), whereas dolphins exposed to continuous tonal noise of 186-194 dB re.1uPa exhibited a TTS of 45 dB with
almost no recovery in the first hour post-exposure and complete recovery requiring up to four days (Finneran
et al., 2007). Comparisons between intermittent and continuous sound exposures have been made and reveal
that intermittent exposure resulted in a lower TTS than continuous exposure indicating a partial recovery during
the pauses of intermittent exposure (Finneran et al., 2010).
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More recently Finneran et al. (2015) measured TTS in bottlenose dolphins from impulsive seismic sources and
found that exposure to impulsive noises elicited much lower threshold shifts than those caused by continuous
tones. In this study a 150 cubic inch (2,000 PSI) seismic source at a range of 3.9 m to the subject dolphins exposed
the animals to SPLs of 200-212 dB re.1uPa; however, the maximum TTS recorded was only 9 dB. This study also
documented an intriguing anticipatory behaviour whereby two of the three individuals tested independently
learnt to turn their heads away from the seismic source just before each impulse was generated in what is
thought to represent an attempt to ‘self-mitigate’ against the noise. While Finneran et al. (2015) did not
comment on TTS recovery duration following seismic source exposure, given the relatively low TTS responses
observed, the recovery durations would nearly certainly be short (i.e. less than one hour: cf. Nachtigall et al.,
2004). Indeed, most TTS studies on marine mammals to date document full recovery within 24 hours of
exposure (NMFS, 2018). Popov et al. (2013) demonstrated that regardless of frequency, an increase in exposure
duration resulted in increases to both the magnitude of the TTS and the time to recovery. It is noteworthy that
individuals of the same species exposed to the exact same noise under identical experimental conditions can
exhibit considerably different TTS responses, indicating significant inter-individual variability in susceptibility to
temporary hearing impairment (Popov et al., 2013).

Establishing the distance at which threshold shifts are predicted to occur from a given sound source in the
marine environment is dependent on the characteristics of the acoustic source, such as frequency, sound speed
profile within the water column, seabed composition, water depth and exposure duration (David, 2011). UAM
is required to relate the sound source to the predicted sound pressure levels at a specific location, which enables
an estimation to be made of the distance at which a threshold shift onset could occur. For intermittent noise
exposures in the marine environment, cumulative SEL, defined as the total SEL calculated over the time the noise
source is active, is often used to characterise exposure (Finneran, 2015). The cumulative SEL considers the
received level of sound and the duration of exposure (NMFS, 2018), typically over a 24-hour period and for an
individual activity only.

In order to assess the effects of underwater noise on marine mammal auditory function, marine mammals are
characterised by ‘hearing groups’ (Table 48) based on their generalised hearing range (Southall et al., 2019).
Outside of this hearing range, the risk of auditory impacts from sound is unlikely. Based on their assigned hearing
groups, thresholds for the onset of TTS and PTS in marine mammals were determined by Southall et al. (2019)
and are presented in Table 48.

The predicted zones of impact from a single pulse of the acoustic source for the Seismic Survey have been
determined by UAM and are provided in Table 48 along with the predicted zones of cumulative impact over a
24 hour period, during which approximately 12,000 pulses would occur (including during line turns). For this EP,
the single pulse and the cumulative modelling results are used to assess the potential zones of impact on marine
mammals; however, the larger threshold distance generated by the cumulative results have the greatest
influence on the formulation of ecological conclusions. In reality, both scenarios are imperfect as the length of
time that free-ranging wild animals would spend near the active source would inevitably be longer than a single
pulse, but shorter than the 24-hour period used as the cumulative metric. Additional animal movement
modelling has been undertaken for pygmy blue whales to more realistically represent the time that they might
be present around the Seismic Vessel on account of the overlap between the OA and the blue whale migratory
BIA.

Whales, as defined by the EPBC Act Policy Statement 2.1 include baleen whales and larger toothed whales, (e.g.
sperm whales, killer whales, false killer whales, pilot whales and beaked whales). For the purpose of interpreting
the UAM results it is important to note that baleen whales are classified as low frequency cetaceans, while the
larger toothed whales are typically high-frequency cetaceans. The only very-high-frequency cetacean species
with a potential presence in the OA are the pygmy sperm whale and dwarf sperm whale.
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Table 48 PTS and TTS Onset Thresholds for Marine Mammals Exposed to Impulsive Noise (Southall et al.,
2019) and Predicted Zones of Impact (Maximum-Over-Depth-Distances from Source to Onset
Threshold; Range for Six Different Single Pulse Sites, and Four Different Cumulative Scenarios

Hearing group PTS and TTS onset thresholds — impulsive noise events
PTS onset TTS onset
Single pulse Cumulative Single pulse Cumulative
PK Weighted SEL24hr PK Weighted SEL24hr
PK Maximum | Weighted | Maximum PK Maximum Weighted Maximum
(dBre predicted SEL24hr predicted (dBre predicted SEL24hr predicted
1pPa) distance (dB re distance distance distance
(m)
Low frequency 5,750- 38,900-
cetaceans 219 i 183 6,840 213 80 168 47,500
High-frequency | 4, - 185 - 224 - 170 70-80
cetaceans
Very-high-
frequency 202 290-480 155 80 196 790-920 140 180-500
cetaceans
Sirenians 226 - 190 - 220 - 175 80
Note: Low frequency cetaceans include all mysticete whales, i.e. all baleen whales,

High frequency cetaceans include most dolphins, beaked whales, sperm whales and killer whales

Very high frequency cetaceans include true porpoises, most river dolphins, pygmy/dwarf sperm whales, and Commerson’s, Chilean,
Heaviside’s, Hector’s hourglass and Peale’s dolphins

Sirenians include dugongs

A dash indicates that the threshold is not reached within the limits of the modelling resolution (20 m)

In addition to acoustic propagation modelling results (i.e. UAM, as presented in Table 48), animal movement
modelling (‘Animat’ modelling) was also undertaken using movement simulations for pygmy blue whales, being
the cetacean species most likely to be encountered during the Seismic Survey. This modelling allowed
estimations of the distance within which 95% of the TTS and PTS threshold exceedances would occur (ERgs%),
along with the probability that a blue whale within that distance would be exposed above the relevant threshold
(Pexp). Exposure ranges from animat modelling for PTS and TTS thresholds are typically shorter than those
predicted using acoustic propagation modelling because of the shorter dwell time of moving animals which
represents a more realistic approach for free-ranging pelagic marine mammals. The results of the animat
modelling are presented in Table 49, in all scenarios PTS and TTS exposure ranges were substantially less than
those estimated by UAM (Table 48). For animat modelling, five scenarios were run both with BIA-restricted
animat seeding (i.e. simulated animal movements began only in the blue whale migratory BIA) and unrestricted
seeding (i.e. simulated animal movements began randomly irrespective of the BIA boundaries). Where seeding
was unrestricted, the ERgsy, distances were larger as simulated whales under this paradigm would have more
opportunities to be exposed to sound fields for a longer time; this is the more conservative model approach and
for this reason more emphasis is placed on the unrestricted seeding results.

As stated by Connell et al. (2022) in Appendix A, the probability of exposure within ERgsy varied between 10-
96% for unrestricted scenarios, indicating that some, but not all, animats exposed within the 95th percentile
range were exposed above threshold. This is because simulated whales can move in and out of the modelling
range and change their vertical position in the water column. Hence the length of time they are within the
exposure radius is moderated by their movements. For example, a whale within the predicted exposure range
that is traveling quickly will not accumulate as much exposure as a whale that is travelling slower. Likewise,
individual whales may spend more time at depths with quieter sound levels.
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Table 49 Summary of Animat Modelling Results for Five Different Scenarios relative to Pygmy Blue Whales

BIA-restricted seeding

PTS

183 50 93 - - - - 60 80 - -

TTS

168 14,000 63 - - - - 11,700 58 - -

Unrestricted seeding

PTS

183 980 20 1,000 16 1,240 10 1,390 12 1,140 24

TTS

168 15,040 75 14,750 82 17,110 75 14,570 70 16,990 71

Dashes indicate no simulated whales were exposed above threshold.

The key results from both the UAM and the animat modelling can be summarised as follows:

The UAM predicts that if baleen whales are present within 6,840 m (max.) of the active source over a
24-hour period they could experience PTS due to cumulative exposure. The animat modelling results,
however, predict that the onset distance for cumulative PTS reduces to a maximum of approximately
1,400 m for pygmy blue whales when animal movement is accounted for;

Temporary hearing damage (i.e. a TTS) could occur for baleen whales within approximately 48 km if they
remain near the active source for 24 hours. The animat modelling results, however, predict that the
onset distance for cumulative TTS for pygmy blue whales is approximately 17 km;

Exceedance of the onset threshold for PTS in high-frequency cetaceans is not predicted within the
resolution limits of the acoustic propagation model. This means that even if high-frequency cetaceans
are within 20 m of the active source for extended periods, no permanent hearing damage is expected.
A TTS could occur if high-frequency cetaceans are within 80 m of the active source for 24 hours.
However, the likelihood of this occurring is virtually nil as free-ranging pelagic animals would only be
expected to remain near the source for a short time even if they were curious enough to investigate the
towed seismic equipment at close range; and

Very-high-frequency cetaceans within 80 m of the active source could suffer cumulative PTS over a 24-
hour period and TTS could occur due to cumulative exposure if high-frequency cetaceans are present
within 500 m of the active source. The UAM results suggested that exposure to a single pulse could elicit
threshold shifts beyond these distances, with PTS out to 480 m and TTS out to 920 m. Because of this
discrepancy the EP has assessed the effects of underwater noise of these species using the maximum
onset distances of 480 m and 920 m respectively for PTS and TTS.

All Australian marine mammals are fully protected under the EPBC Act, so the potential for causing physiological
damage during any MSS is taken extremely seriously. This is particularly important for those species that have
a threat classification; of which the following have been identified as having a ‘known or likely’ presence in the
OA during the Seismic Survey (see Section 4.5.6): blue whales (endangered), fin whales (vulnerable), sei whales
(vulnerable), and humpback whales (migratory).
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Based on the modelling results for cumulative TTS and PTS onset distances, the standard shutdown zones
recommended in the EPBC Act Policy Statement 2.1 are insufficient to manage the risk of auditory impairment
to baleen whales during the Seismic Survey. This coupled with the high likelihood of encountering pygmy blue
whales in and around the blue whale migratory BIA for most months of the year (see Table 21) mean that
additional management procedures are necessary to address the risk that the Seismic Survey poses to baleen
whales.

Animat modelling was undertaken to better understand the risk that the Seismic Survey poses to pygmy blue
whales. This modelling incorporated species-specific ecological parameters to understand how pygmy blue
whale movement during migration (vertically and horizontally) will affect risk of exposure and on this basis
provides exposure ranges that are significantly more realistic than those produced by UAM (Connell et al., 2022).
For PTS, the ERqsy distance for pygmy blue whales is 1.4 km. Likewise, the onset distance for TTS is predicted to
be 17 km. Based on the findings of the animat results, the following additional management procedures are
proposed for blue whales during the seismic survey:

e A2 km Extended Shut-down Zone for baleen whales will be implemented throughout the entire OA at
all times. On this basis a low power zone is deemed unnecessary;

e A 17 km buffer will be established around the blue whale migratory BIA where it overlaps with the OA;

e The Seismic Vessel will not activate the acoustic source(s) within the blue whale migratory BIA or buffer
from mid-April (14") to mid-January (14™);

e Qutside of this period (15 Jan to 13 April), any seismic operations inside the blue whale migratory BIA or
buffer will:

e Implement an extended observation zone of 5 km;

e The extended observation zone in the BIA and buffer will be monitored using the Chase Vessel as
an additional observation platform with two MMQ’s onboard. The Chase Vessel will travel c. 3 km
ahead of the Seismic Vessel'® and will conduct visual surveillance for marine mammals during
daylight hours. Trained and experienced MMOs will be required to undertake these observations;

e Where possible, two experienced MMOs will be on the bridge of the Seismic Vessel during daylight
hours when the source is active within the blue whale migratory BIA or buffer;

e Limit soft start procedures to conditions that allow visual inspection of the 5 km Observation Zone;

e Cease night-time or low visibility operations in the blue whale migratory BIA or buffer if three or
more whale instigated shut-downs or power-downs are made during the preceding 24 hour period.
Note that this applies irrespective of shut-down/power-down locations relative to the blue whale
migratory BIA or buffer. Night-time and low visibility operations may only resume in the blue whale
migratory BIA or buffer after 24 hours of no blue whale instigated shut-downs (again, irrespective
of location relative to the blue whale migratory BIA or buffer);

e |If species identity is uncertain at any location inside the blue whale migratory BIA or buffer, any
unidentified whale will be assumed to be a blue whale; and

14 A 3+ km observation zone, a 2 km low power zone and a 500 m shutdown zone.
15 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.
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e Note: PAM is not considered to be a particularly reliable method for detecting low-frequency
cetaceans. On this basis, the proposed adaptive management approach at night or during periods
of low visibility serves to remove the reliance on PAM while still maintaining a high level of
protection for low frequency cetaceans, particularly blue whales.

e For operations outside of the blue whale migratory BIA or buffer, the standard observation zone of 3+
km will be implemented (Figure 3);

e If three or more blue whale instigated shut-downs occur within a 24-hour period, the Seismic Vessel will
relocate to another area at least 17 km away (and outside of the blue whale migratory BIA or buffer)
before commencing Pre Start-up Visual Observations and Soft Start Procedures. This mitigation will be
implemented throughout the entire OA (i.e. shut-downs both inside and outside the blue whale
migratory BIA and buffer will contribute to this count); and

e If a blue whale mother and calf pair is observed during the Seismic Survey, the acoustic source will be
immediately shut-down and the Seismic Vessel will relocate to another area at least 17 km away (and
outside of the blue whale migratory BIA or buffer) before commencing Pre Start-up Visual Observations
and Soft Start Procedures. This mitigation will be implemented throughout the entire OA (i.e. sightings
both inside or outside the blue whale migratory BIA and buffer will trigger this mitigation measure).

Regarding ‘other’ baleen whale species (i.e. all other species of baleen whale, excluding blue whales), the UAM
results (Table 48) predict that 24-hour cumulative PTS could occur out to a maximum of c. 7 km, but that
exposure to a single pulse from the active acoustic source would not elicit PTS even if an animal was very close
to the source (< 20 m). The maximum onset distance for 24-hour cumulative TTS is predicted to be 48 km while
the single pulse onset distance for TTS is 80 m. It is noteworthy that UAM results show a high degree of variance
between modelling scenarios, and, unlike the animat modelling, they do not account for animal movement.

The following other baleen whale species could have a potential presence in the OA (see Section 4.5.6):
humpback, fin, sei, Bryde’s, Omura’s and dwarf minke whales. A very summary of distribution and density for
these species in relation to the OA is provided in Table 50.
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Table 50 Other Baleen Whales and their Distribution and Density in the OA

Species EPBC Protected Matters Distribution and Density Considerations

Database; presence
ranking in OA

Well documented breeding distribution and migratory pathway south and

Humpback . .

wﬁalz Likely inshore of OA. But seasonal presence (late Jun to early Oct; How et al.,
2020) at low densities has been assumed for OA. See Section 4.5.6.1.
Distributional information is limited, but this species is either thought to

. . occur south of OA or at very low densities in vicinity of OA. A seasonal

Fin whale Likely . .
presence (May to Oct; Aulich et al., 2019) at very low densities has been
assumed for OA. See Section 4.5.6.3.
Distributional information is very limited but known to feed during

Sei whale Likely summer months at high latitudes. Infrequently sighted in WA

(Commonwealth, 2005), hence density is assumed to be very low and
seasonal (c. Apr to Nov). See Section 4.5.6.5.

Distributional information is limited, but year-round acoustic presence at
Bryde’s whale May Scott Reef (McCauley, 2011). No density data available. Year-round
presence in OA assumed. See Section 4.5.6.6.

Distributional information is limited, but year-round acoustic presence at
Barossa Field to the northeast of the OA (McPherson et al., 2016). No
density data available. Year-round presence in OA assumed. See Section
4.5.6.

Omura’s whale -

Distributional information is limited, but acoustic detections from Scott
- Reef from May to Sep (McCauley, 2011). No density data available.
Seasonal presence in OA assumed. See Section 4.5.6.

Dwarf minke
whale

It is noteworthy that for those species considered by the EPBC Protected Matters Database as having a ‘likely’
presence in the OA, evidence suggests that densities will be low or very low. Contrary to this, those species that
are not included in the EPBC Protected Matters Database (Omura’s whale and dwarf minke whale) or are
recorded by the database as having an uncertain presence in the OA (Bryde’s whales) are potentially the species
with a more consistent presence here (Table 50). This discrepancy suggests that, even if Bryde’s whales, Omura’s
whales or dwarf minke whales do have a higher likelihood of presence in the OA than what is indicated by the
EPBC Protected Matters Database, their density here is presumably low.

On the basis that other baleen whales are probably only present in the OA at low or very low densities and that
UAM does not account for animal movement, it is considered that the 24-hour cumulative UAM results are
excessively conservative for defining the extent of observation or shutdown zones for other baleen whales.
Instead, the following mitigations are proposed for other baleen whales during the Seismic Survey on the basis
that free-ranging pelagic animals are not expected to remain in the vicinity of the Seismic Vessel for extended
periods and the movement of the Seismic Vessel means that any potential exposure will be transitory:

e A 2km Extended Shut-down Zone for baleen whales will be implemented throughout the entire OA at
all times. On this basis a low power zone is deemed unnecessary;

e If three or more baleen whale instigated shut-downs occur within a 24-hour period, the Seismic Vessel
will relocate at least 10 km away before commencing Pre Start-up Visual Observations and Soft Start
Procedures;
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e If a baleen whale mother and calf pair is observed during the Seismic Survey, the acoustic source will be
immediately shutdown and the Seismic Vessel will relocate to another area at least 10 km away before
commencing Pre Start-up Visual Observations and Soft Start Procedures; and

e For any adaptive management procedures outside of the blue whale migratory BIA or buffer, if species
identity is uncertain, any unidentified whale will be assumed to be an ‘other baleen’ whale.

For all other ‘whales’ (e.g. larger toothed whales, such as, sperm whales, killer whales, false killer whales, pilot
whales and beaked whales, following EPBC Policy Statement 2.1) the standard management procedures as
recommended in the EPBC Act Policy Statement 2.1 will be followed (i.e. a 500 m shutdown zone and a 2 km
low power zone). Noting that in instances when species identification is uncertain, a precautionary approach
will be taken, and the other baleen whale management procedures will be followed until identification is
otherwise confirmed.

A full description of the control measures to be implemented to address the effects of underwater noise on
marine mammals are detailed in Table 56 and a summary of all proposed marine mammal control measures is
provided in Appendix K.

While the additional management procedures for blue whales and other baleen whales do not eliminate the risk
of cumulative PTS or TTS during the Seismic Survey, the extended 2 km shut-down zone provides complete
protection from short-term exposure to underwater noise and based on the animat model results, also protects
blue whales from cumulative PTS. The temporal and spatial exclusions from the blue whale migratory BIA and
buffer during the migration season also offer strong protection for this endangered species.

UAM results do however suggest that there is the potential for cumulative TTS to occur over distances out to
48 km if an individual whale is exposed to repeated noise impulses over a 24-hour period (Table 48). However,
on account of both Seismic Vessel movement and the free-ranging nature of any exposed animals, the likelihood
of this occurring is low. For pygmy blue whales, the animat modelling suggests that the 95" percentile exposure
range is ¢. 17 km and not all animals within this range will be exposed above threshold levels. The establishment
of the 17 km buffer around the blue whale migratory BIA will protect endangered pygmy blue whales from
acoustic impairment; hence TTS in pygmy blue whales is unlikely.

In summary and given the control measures that will be implemented during the Seismic Survey, it is unlikely
that any whale will approach close enough to the active acoustic source during periods of full operational power
for PTS to occur. The potential for temporary hearing damage to individual whales has been identified, although
this would only occur if a whale went undetected inside the proposed precaution zones or if they remain in the
general vicinity of the active source for 24 hours.

Based on this information, the residual risk to whale physiology arising from acoustic disturbance during the
Seismic Survey has been assessed as Low (Moderate x Rare).

With specific regards to the objectives of the blue whale recovery plan, the Seismic Survey will be consistent
with the objectives within this recovery plan, and it is considered that anthropogenic noise in the blue whale
migratory BIA will be managed through survey design and control measures so that any blue whale may continue
to utilize the area without injury (based on the PTS onset thresholds predicted and the full protection afforded
by the extended shut down zone); and will not be displaced from migratory pathways (based on the low risk of
cumulative TTS and the spatial and temporal measures to protect whales during the migration season). The
spatio-temporal controls that will be implemented in and around the blue whale migratory BIA represent best
international practise for minimising noise disturbance in areas of high density and biological importance during
key periods (following Chou et al., 2021).
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The EPBC Act Policy Statement 2.1 does not require any shutdowns for smaller dolphins or dugongs, so any of
these species that make close approaches to the active acoustic source could theoretically be subject to
physiological effects. The UAM results for high-frequency cetaceans and dugongs (Table 48) indicate that no
PTS is expected and that TTS could only occur if individuals were to remain within 80 m of the Seismic Vessel for
extended periods; however, generally marine mammals move away from the Seismic Vessel as the generated
sound levels gradually increase (Weir and Dolman, 2007). Consequently, the residual risk to the physiology of
high-frequency cetaceans and dugongs from underwater noise during the Seismic Survey has been assessed as
Negligible (Negligible x Rare).

7.2.2.1.7 Elasmobranchs

The whale shark is a protected species listed as Vulnerable and Migratory under the EPBC Act. The OA overlaps
with a BIA for the whale shark (Figure 18). The foraging BIA represents waters where solitary whale sharks may
forage during the migration from Ningaloo, which occurs primarily in spring (September to November).

There is a recovery plan in place that identifies actions to ensure this species long term viability and survival
(DEH, 2005a). The main threat to the whale shark occurs outside Australian waters and is commercial harvest
by a number of other range states of the whale shark. Potential threats to whale sharks visiting Australian waters
are competition with fisheries, habitat damage, pollution and marine debris, climatic and ocean change,
predation, disease, and direct disturbance from tourism, research or interference. At present none of these
potential threats appear to have an impact on the numbers of whale sharks visiting Australian waters.

Very little research has been undertaken on the effects of acoustic noise or MSSs on elasmobranchs. Sharks
differ to bony fish in that they have no swim bladder or other gas filled chambers that can act as secondary
hearing organs in the body, so are unlikely to respond to changes in pressure like bony fish may be due to the
physiological differences (Myrberg, 2001; Casper, 2011). As a result, sharks cannot detect pressure changes
associated with sound waves (Carrol et al., 2011). The lateral line system of shark also does not respond to
normal acoustic stimulus and is not able to detect sound-induced water displacements beyond a few body
lengths, even with large sound intensities (Myrberg, 2001).

The results of the sound modelling undertaken by JASCO (Connell et al., 2022) for fish without a swim bladder
is also applicable for sharks and applied to whale sharks in the absence of other information, see Section
7.2.1.2.2. Thresholds for fish injury and mortality is presented in Table 45. Studies generally show that
physiological effects of seismic acoustic exposure are greater in fish which have a swim bladder than in those
which do not (Casper et al., 2013). The results from the sound modelling for fish are summarised in Section
7.2.2.1.3 and shows distances to effect criteria for fish, fish eggs, and fish larvae along with the relevant metric.
More detailed results are available in Appendix A. Popper et al. (2014) summarises that in all TTS studies
considered, fish that showed TTS recovered to normal hearing levels within 18-24 hours and importantly, no
studies have linked the mortality of fish, with or without swim bladders, to seismic noise (Popper et al., 2014).

MSS activities frequently incur shark attacks to streamers deployed from the vessel and to the PAM
hydrophones, although the specific reason for these attacks is not known it is considered it is the
electromagnetic fields that attracts the sharks to bite. SLB have had a number of shark bites to streamers during
previous MSSs in both New Zealand and Australia, indicating that sharks will approach an active acoustic source.
Likewise, MMOQ’s often make observations that are recorded in their MMO reports of sharks (such as blue sharks
and mako sharks) on the surface in close proximity to the Seismic Vessel while the source is active.
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It is highly unlikely that underwater noise emissions from the acoustic source, either within or outside the OA,
would result in any lethal or sub-lethal injuries leading to immediate or delayed mortality or physiological effects
on shark species, including the whale shark. The use of soft starts prior to commencing the MSS will allow any
sharks in close proximity to move away from the acoustic source if they are not comfortable with the
frequencies, which will mitigate the risk of impacts on sharks.

Consequently, the residual risk to elasmobranch physiology arising from acoustic disturbance during the Seismic
Survey has been assessed as Low (Minor x Rare).

7.2.2.1.8 Seabirds

Since high intensity acoustic disturbances such as those from an MSS have the potential to cause physiological
harm to marine mammals and fish, it is reasonable to assume that seabirds could also suffer physiological
damage. Seabirds resting on the sea surface are typically startled by an approaching Seismic Vessel and would
therefore be displaced from the immediate vicinity of the acoustic source, limiting their exposure to seismic
emissions. Birds on the sea surface are unlikely to suffer physiological effects as the Lloyd Mirror effect means
that noise levels at the surface are lower than those deeper in the water column (Carey, 2009).

Physiological damage might only occur to those seabirds within the OA that exhibit diving behaviours, and which
are in extremely close proximity to the acoustic source. Due to their largely aquatic existence and lack of flight
ability, potential present little penguins are expected to be more susceptible to effects from MSSs than other
seabirds (Pichegru et al., 2017).

However, birds such as the little penguins chase small bait fish as their prey, and it is likely that these small fish
would be displaced from the immediate vicinity of the active acoustic source. Seabirds are expected to detect
this change in fish distribution and cease any foraging, which would in turn reduce their exposure to any
potential physiological effects.

To date there is limited evidence of effects of MSSs on seabirds, with all documented effects limited to
behavioural effects (see Section 7.2.2.2.7).

Consequently, the residual risk to seabird physiology arising from acoustic disturbance during the Seismic Survey
has been assessed as Low (Minor x Rare).

7.2.2.2 Potential Behavioural Impacts

Behavioural responses are a demonstrable change in the activity of an animal in response to a disturbance
(Nowacek et al., 2007) and include movement away from an area in order to avoid a disturbance, or a change in
normal behaviours such as diving, respiration, and swimming speed. In addition to avoidance response, some
animals may be attracted to areas of disturbance. The most commonly observed behavioural response to active
seismic operations is avoidance, which has been widely documented for marine mammals (e.g. Goold, 1996;
Stone and Tasker, 2006; Thompson et al., 2013) and fish (e.g. Engas et al., 1996; Slotte et al., 2004), and which
can lead to the displacement of animals from preferred habitat.

Displacement from an area can lead to relocation into sub-optimal or high-risk habitats, resulting in negative
consequences such as increased exposure to predators, decreased foraging or mating opportunities, alterations
to migration routes etc. Displacement could also have indirect effects, for instance feeding activities of
predators could be disrupted by the displacement of prey species which could lead to energetic consequences.
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Discussions on the behavioural impacts from vessel noise and the acoustic source on marine fauna are provided
in the subsections below for each environmental receptor. Where possible, discussions have paid particular
focus to species that have been identified to be potentially present within the OA through the development of
this EP. Perceptual impacts (i.e. changes in vocalisations and masking) are discussed in Section 7.2.2.3 while
physiological impacts have been addressed in Section 7.2.2.1.

7.2.2.2.1 Benthic Invertebrates

Exposure to seismic sound can elicit various behavioural responses in benthic invertebrates. Hawkins et al.
(2015) reports that, at lower sound levels, behavioural responses are more likely to occur than physical and/or
physiological responses. Behavioural responses are, however, the most difficult to monitor in situ and
consequently, many studies investigating the effects of seismic operations on the behaviour of benthic
invertebrates are conducted under laboratory conditions or by deploying caged individuals in the field (Carroll
et al., 2017). The limitations of these approaches are discussed in Section 7.2.2.2.2.

Behavioural responses have the potential to adversely affect a population by, for example, reducing foraging
and/or predator avoidance rates. Conversely, they may elicit responses that are brief and pose no overall risk
(e.g. a startle response). Research has shown that avoidance behaviours to sound have longer-lasting effects on
populations than startle responses. For example, in the former, individuals may move away from an area where
MSSs have occurred.

Carroll et al. (2017) provided a summary of the potential impacts of low frequency sound on the behavioural
responses of marine invertebrates based on a review of the relevant literature. For decapods, foraging,
reproduction and bioturbation response at unrealistic or unknown exposure levels were each reported by one
study; three studies reported a possible response, conflicting or anecdotal results with respect to predator
avoidance; two studies reported a possible response, conflicting or anecdotal results for startle response; and
one study reported no response to sound avoidance. Studies which examine the behavioural responses of
marine decapods and bivalves to seismic acoustic exposure are discussed below.

Payne et al. (2008) found that when the American lobster was exposed to a seismic acoustic source, a significant
increase in food intake occurred for several weeks after the exposure under both laboratory and field conditions.
In the laboratory, the acoustic source reached an average peak-to-peak pressure of around 202 dB with a peak
energy density of 144 — 169 dB re 1 uPa?/ Hz; in the field, the average exposure reached 227 dB peak-to-peak
and had an average peak energy density of 187 dB re 1 pPa%/ Hz. The authors hypothesised that this may have
been due to an increase in stress.

Christian et al. (2003) examined the behaviour of snow crabs before, during and after exposure to seismic
outputs and observed that, in the laboratory, they reacted slightly when sharp sounds were made near them.
However, in the field, caged crab showed no readily visible reactions to the 200 in® acoustic source 50 m above
them. Tagged crabs did not undergo any large-scale movements out of the area.

For decapods, alarm response to sound have been shown to be highly localised, with alarm behaviour occurring
only when they were <10 cm away from the sound source (Goodall et al., 1990) and they have shown no such
behaviour in response to seismic sound at distances of 1 m or more (Goodall et al., 1990; Christian et al., 2003).
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There is a lack of information with regards to the behavioural effects of MSSs on shellfish. As reported by Carroll
etal.(2017), two studies have shown evidence of a startle response in bivalves at realistic sound exposure levels
(Day et al., 2016a; Roberts et al., 2015), although only one of these studies used seismic outputs as the sound
source. Day et al. (2016a) reported that scallops exposed to seismic outputs display a distinctive flinching
response, an increase in burial rate and were slower at righting themselves than control scallops. It is possible
that the slowed righting response could lead to higher predation rates; however, the ecological implications of
this are not clear. No energetically costly responses, such as swimming, have been observed in scallops as a
result of exposure to an acoustic source.

The OA has relatively deep waters throughout, where more than 52% of the water depths of the OA are greater
than 100 m. This water depth not only determines what benthic invertebrate species are living within the OA,
but it also provides a large separation distance between the seismic source and the seabed. The typical distances
between the acoustic source and the seabed within the OA are far greater than most of the scientific
experiments conducted in the literature to assess potential effects of seismic on marine receptors, as referenced
within this EP. As such, the residual risk for behavioural impacts to benthic invertebrate species from exposure
to seismic sound has been assessed as Low (Minor x Unlikely).

The effects of acoustic surveys on catch rates and fisheries which may manifest as a result of behavioural
responses discussed in this section are assessed in Section 7.2.3.

7.2.2.2.2 Fish

Fish have demonstrated avoidance responses to vessels, which include both vertical and horizontal movements,
as well as altering schooling behaviours. Behavioural changes of fish as a result of vessel noise have been
interpreted as an anti-predator behaviour (as referenced in Skaret et al., 2005).

Southern Bluefin tuna (listed as Conservation Dependent under the EPBC Act) could potentially be present
within the OA and studies have shown that they alter their schooling behaviour when subjected to an external
noise source from an approaching vessel. When schools of bluefin tuna are captured, they are held in large
oceanic pens, and when they are in the presence of boat noise, it was found that they were less coherent
compared to when vessel noise was not present. This was evident by a number of individual fishes increasing
their vertical movements towards the surface or bottom of the pens (Sara et al., 2007). However, regular
schooling behaviour of the bluefin tuna returned following the passing of the vessel (Sara et al., 2007), therefore
long-term effects to fish are only likely to occur in areas of high vessel traffic. As part of the stakeholder
engagement programme, the Australian Southern Bluefin Tuna Industry Association were contacted to inform
them of the Seismic Survey; however, they confirmed that the OA is not used for feeding or breeding by southern
bluefin tuna and they do not need to be kept informed of any further updates of the Seismic Survey (Appendix
F).

Avoidance behaviour in the form of horizontal and vertical movements away from vessel noise was
demonstrated in herring (Vabg et al., 2002) and Atlantic cod (Handegard et al., 2003); however, no avoidance
attributable to vessel noise was observed in spawning herring by Skaret et al. (2005). The lack of avoidance led
the authors to suggest that sensitivity of fish to vessel noise is dependent on the behavioural state of the animal
(e.g. actively feeding fish have relaxed predator vigilance). Avoidance behaviours to vessel noise are likely to be
short-lived, with regular behaviours continuing following the passage of the vessel.
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In preparing this EP, a number of behavioural studies were reviewed. In general, little indication of long-term
behavioural disruption was apparent as a result of exposure to acoustic noise. Short-term responses were
relatively common and included startle responses (Pearson et al., 1992; Wardle et al., 2001; Hassel et al., 2004;
Boeger et al., 2006); modification in schooling patterns and swimming speeds (Pearson et al., 1992; McCauley
et al., 2000; Fewtrell and McCauley, 2012); freezing (Sverdrup et al., 1994); and changes in vertical distribution
in the water column (Pearson et al., 1992; Fewtrell and McCauley, 2012). Evidence of habituation was observed
through a decrease in the degree of startle response (Hassel et al., 2004).

Behavioural responses of fish to acoustic disturbance vary depending on species traits, particularly sensory
systems and the presence or absence of a swim bladder. Species which have swim bladders (or other gas-filled
chambers) are generally more sensitive to sound exposure and more likely to suffer adverse effects from such
exposure.

Species that do not have swim bladders or gas-filled chambers (e.g. sharks, skates, rays, jawless fishes, some
flatfish, some gobies, some tuna and others) are less sensitive to sound and less likely to experience adverse
effects; these species detect particle motion rather than sound pressure. In general, most fish with swim
bladders are sensitive to sound frequencies between 50 and 500 Hz; MSS acoustic outputs are generally <200
Hz (McCauley et al., 2000). However, due to the huge range of physiology and sensory systems among animal
groups, the impacts of sound on marine organisms cannot be generalised among species.

Experimental approaches to examining the effects of MSSs on fish behaviour typically involve exposing caged
individuals to an acoustic source in either a laboratory or, less commonly in a field setting. As mentioned above,
it is important to appreciate the limitations of caged laboratory and field experiments investigating fish
behaviour. Laboratory experiments often apply intensities or durations of sound exposures that are unlikely to
be encountered in the field, particularly for simulated seismic signals in tanks (Gray et al., 2016), whereby
restricting the applicability of their results. Caution must therefore be exercised when interpreting results from
captive studies as variability in the study design (i.e. source level, line spacing, timeframe, geographic area etc.)
and the subjects (species, wild or farmed, demersal or pelagic, migrant or site-attached, age, etc.) often make it
difficult to draw overall conclusions and comparisons. Furthermore, such studies typically only provide
information on the behavioural responses of fish during and immediately after the onset of noise (Popper and
Hastings, 2009). Beyond this, all behavioural observations are potentially biased by the fact that the subjects
are constrained and may be unable to exhibit avoidance behaviours which would be possible in the wild.

Studies generally report short-term and localised impacts of acoustic disturbance on fish behaviour, with normal
behaviour returning within approximately one hour after the removal of the acoustic source (McCauley et al.,
2000; Pearson et al., 1992; Wardle et al., 2001).

The only evidence of a long-term behavioural effect from an MSS was noted by Slotte et al. (2004) who
investigated the distribution and abundance of herring and blue whiting during a commercial 3D MSS off the
Norwegian coast. During this study fish distribution was mapped acoustically within the seismic area and in the
surrounding waters (up to 30 — 50 km away). The acoustic abundance of pelagic fish was consistently higher
outside the seismic area than inside which the authors interpreted to be an indication of long-term
displacement.
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Pelagic fish tend to dive deeper (McCauley et al., 2000) and swim faster in more tightly cohesive groups (Fewtrell
and McCauley, 2012), while reef species will return to the reef for shelter as the Seismic Vessel approaches and
resume normal activity once the vessel has passed (Woodside, 2007; Colman et al., 2008). In addition to these
findings, other studies have failed to detect any changes, e.g. Pefia et al. (2013) observed no changes in swim
speed, direction or school size of herring in response to a six hour exposure to a full-scale 3D MSS, and McCauley
et al. (2000) found fish to generally show little evidence of increased stress from exposure to seismic signals
unless restricted from moving away from the source, and no significant increase in blood cortisol concentrations
(i.e. no increase in stress — see Section 7.2.2.1.3). Hassel et al. (2004) also found evidence of habituation to
underwater noise through time.

In 2007, Woodside engaged a team of more than 20 specialists in the fields of underwater acoustics, coral reef
ecology and reef fish biology to design and execute comprehensive investigations into the impacts of seismic
airgun noise on (amongst other things) fish behaviour (Woodside, 2007). Behavioural observations of free-
swimming fish showed that at close range, airgun noise emissions appeared to cause prominent, short-term
effects on fish behaviour. As the vessel approached, fish ceased normal behaviours and moved downward from
the water column towards the seabed. Fish began to feed and behave normally again within 20 minutes after
the Seismic Vessel had passed. Once the vessel had travelled beyond a distance of ~1.5 km fish numbers and
behaviour had returned to normal baseline levels. For caged fish, agitation levels increased with increasing
received sound exposure level for the three holocentrid (squirrel fishes and soldier fishes) species studied but
were not detectable for the bluestripe seaperch. Alarm responses were too infrequent to analyse (Woodside,
2007). Sonar observations of free-swimming fish showed that individuals tended to move deeper into the water
column on approach of the operating seismic array consistently out to 400 m either side of the survey test line.
Within 200 m of the survey test line, fish schools moved to the seabed after passage of the operating seismic
array and stayed significantly closer to the seabed out to 63 minutes post-exposure. The overall conclusion from
the behavioural seismic acoustic exposure experiments was that there was minimal impact on fish behaviour
and that any changes that were observed were short term and unlikely to have caused any significant biological
or ecological impacts (Woodside, 2007).

The Gippsland Marine Environmental Monitoring project was developed in Australia in 2015 to provide a more
ecologically realistic view of the impact of MSSs on (amongst other things) fish behaviour (Przeslawski et al.,
2016). A component of this project involved monitoring the behaviour of unrestrained fish before, during and
after the April 2015 MSSs in Gippsland Basin, Bass Strait. The study monitored multiple sites in an experimental
and control zone, with tiger flathead, gummy shark and swellshark individuals being tagged and released. The
results showed little evidence of behavioural changes induced by the MSS in the species studied. Individuals of
both shark species moved in and out of the monitored areas across the study period, and gummy sharks were
detected returning to the experimental zone during the period of MSS operations. The tiger flathead did show
increased swimming speed during the MSS period, probably indicating a startle response, but if so the range of
movement was not sufficient to generate a significant difference in displacement (travel) across the monitored
array. The flathead also showed a change in diel movement patterns after the survey had ended; however, it is
possible that this was consistent with the increase in movement events that have been previously reported for
some species prior to seasonal departures (Andrews et al., 2010).
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Demersal fish, particularly those exhibiting territorial behaviour and site fidelity, may be less likely to move to
avoid sound sources than pelagic species and this is supported by the findings in Meekan et al. (2021) here a
seismic survey did not alter fish abundance or behaviour in multiple before and after control impact experiments
on the North West Shelf of Australia. Miller and Cripps (2013) also found no significant effect of MSSs on fish
species from the family Pomacentridae (site-attached coral obligate fish species), with respect to diversity,
abundance and direct and indirect morality. Other studies (e.g. Woodside, 2007) exposing caged reef fish to the
seismic outputs have found no evidence of direct mortality, soft tissue damage, or hearing threshold shifts. The
majority of fish species that might be present in the EMBA are associated to reef habitats and only seven of
them have been recorded in water depths greater than 50 m. Therefore, the majority of the identified species
are not expected to occur across the OA and there are no records of threatened demersal species present.

Behavioural studies show little indication of long-term behavioural disruption or population level effects in
pelagic and/or migratory fish (McCauley, 1994). The only evidence of a long-term behavioural effect from an
MSS was noted by Slotte et al. (2004) as discussed above in regard to the distribution and abundance of herring
and blue whiting during a commercial 3D survey off the Norwegian coast.

Carroll et al. (2017) produced a summary of the potential impacts of low-frequency seismic sound on fish
behaviour (Table 44) based on a review of the relevant literature. In accordance with the above discussion, the
summary showed that there were a number of studies reporting startle/alarm responses and/or sound
avoidance/migration behaviours when exposed to low-frequency seismic sound at realistic exposure levels.
However, other studies showed no such responses at either realistic or unrealistic exposure levels and another
study reported conflicting results (Table 44).

With respect to acoustic threshold levels that may elicit behavioural responses in fish, McCauley et al. (2000)
found that fish species may actively avoid sound levels of 161-168 dB re 1jpPa rms (~175 — 183 SPL peak), which
corresponded to a horizontal distance of ~15 km from the 4,120 in® array used in the study. Fewtrell and
McCauley (2012) observed significant increases in alarm responses of fish to seismic outputs exceeding
147 — 151 dB re 1 pPa. These authors reported an increase in the occurrence of alarm response with increasing
noise level. However, the most recent work by Meekan et al. (2021) resulted in no observed changes in fish
abundance or behaviour.

Exposure criteria thresholds for fish based on all relevant literature are summarised within Table 54, and the
UAM outputs have been used to determine at what distances away from the acoustic source these thresholds
are met.

The pelagic fish species occurring within the OA are generally highly mobile and are likely to move away from
the acoustic source if sound levels become uncomfortable. As such, some short-term distributional changes for
fish are possible during the Seismic Survey. However, any effects are expected to be short-lived, and fish are
expected to resume normal behaviour in the days following acoustic exposure and are expected to move back
to their normal habitats once the vessel has passed. Given the 720 m interval between sail lines, the vessel will
not be concentrated in any particular area within the OA for a long period of time and it has been estimated that
the Seismic Vessel and the entire extent of the streamer and tail buoy will have passed through a particular area
in under 1.5 hours.

Pelagic fish that target zooplankton as prey could be subject to indirect effects associated with changes to the
abundance and distribution of zooplankton (see Section 7.2.2.1.1). These potential flow-on effects to marine
food webs are expected to be spatially restricted to within a few kilometres of the Seismic Vessel with baseline
conditions resuming relatively quickly after the survey line is complete (see Richardson et al., 2017). The
energetic consequences of a small shift in foraging habitat will be negligible for predatory pelagic fish.
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Consequently, with the implementation of the control measures (Table 56) the residual risk of behavioural
disruption to fish species and the consequences to fisheries from seismic sound exposure during the Seismic
Survey has been assessed as Low (Minor x Likely).

7.2.2.2.3 Cephalopods

Behavioural changes have been documented for cephalopods (squid and octopus species) in response to
acoustic disturbance. Caged cephalopods that were exposed to acoustic sources demonstrated a startle
response above 151 — 161 dB re 1 pyPa and tended to avoid acoustic disturbance exhibiting surface behaviours
(McCauley et al., 2000). During this study it was found that the use of soft-starts effectively decreased the startle
response, and as included within Table 56, SLB will be operating in accordance with the EPBC Act and
undertaking soft starts when commencing a survey line if the source is not already active.

A subsequent study corroborated these findings and further demonstrated that a source level of 147 dB re 1 uPa
was necessary to induce an avoidance reaction in squid. Throughout this experiment, other reactions were also
observed including alarm responses (inking and jetting away from the source), increased swimming speed and
aggressive behaviour. It was noted that the reaction of the animals decreased with repeated exposure to the
sound suggesting either habituation or impaired hearing (Fewtrell and McCauley, 2012). McCauley et al. (2000)
suggested that thresholds affecting squid behaviour occur at 161 — 166 dB re 1 pPa rms.

Fewtrell (2003) looked at the response of southern calamari squid (Sepioteuthis australis) to MSS noise, finding
avoidance behaviours once noise levels exceeded 158 dB re 1 pPa, and significant increases in alarm responses
with noise exceeding 158-163 dB re 1 uPa. However, there was a decrease in the frequency of alarm response
for repeated exposures, perhaps suggesting that they became habituated. In a similar study, Fewtrell and
McCauley (2012) found that there was a significant increase in alarm response from squid as acoustic release
noise levels increased beyond 147-151 dB re 1 uPa SEL, and that there were fewer alarm responses with
continued exposure to acoustic source noise. Samson et al. (2014) found that cuttlefish became habituated to
repeated 200 Hz pips at 150 dB and 165 dB, and Mooney et al. (2016) found that squid became habituated
during sound exposure trials using 140 — 165 dB.

Fewtrell (2003) found that feeding squid ate immediately after noise exposure, suggesting rapid recovery, where
it was noted that food appears to be a powerful stimulus to these animals - “.... the presence of food in an area
could override the stimulus to leave an area affected by seismic survey noise”. This is supported by McCauley et
al. (2000a), who found that captive squid strongly associated the service dinghy with feeding, to the point where
squid approached the dinghy to be fed immediately after the cessation of acoustic noise operations (from the
same location). McCauley et al. (2000a) also found that cephalopods moved to the water surface during MSS
simulation and given sound exposure is lower at the surface due to the ‘Lloyd Mirror Effect’ this could indicate
avoidance behaviour to the sound.

Carroll et al. (2017) undertook a literature review on the behavioural (and other) effects of acoustic noise from
MSSs on fish and invertebrates, including cephalopods (Table 46). The authors categorised relevant studies into
the presence or absence of a response from cephalopods depending on the level of exposure. The level of
exposure was determined to be either “realistic” for MSSs (i.e. few short bursts of low frequency sound at >1 —
2 m), or “unrealistic / unknown” (i.e. continuous sound exposure, >100 bursts of nearfield sound exposure, in
aquaria).
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Carroll et al. (2017) found four studies where cephalopods exhibited a startle response to realistic MSS noise.
These included Fewtrell and McCauley (2012), McCauley et al. (2000a), Samson et al. (2014), and Mooney et al.
(2016), all described in the preceding text. Carroll et al. (2017) included a fifth study in this list, Komak et al.
(2005), where juvenile cuttlefish were exposed to local sinusoidal water movements of different frequencies
(0.01-1,000 Hz) produced by a vibrating sphere placed 5 mm above their heads. This resulted in a startle
response with no evidence of habituation, but the methods are not realistic or comparable to an MSS under the
Carroll et al. (2017) definition.

Given their pelagic lifestyle, there is the potential for squid and cuttlefish to come near the acoustic source
during the Seismic Survey. However, squid are generally short-lived, fast growing species with high fecundity
rates. These life history traits mean they are well adapted to disturbance, and it follows that there is no
anticipated long-term risk to squid populations given the 720 m line spacing the actual footprint the acoustic
source will cover will be small compared to the actual OA.

None of the cephalopod species recorded in the OA are included in the EPBC Act List of Threatened Fauna and
octopus species potentially present within the EMBA are most likely to be affiliated with reefs and coastal
waters.

A typical behavioural response to an acoustic source is likely to include being startled (McCauley et al., 2000);
however, studies have shown that squid quickly become habituated (Fewtrell and McCauley, 2012), and this
behavioural disturbance does not appear to influence feeding (McCauley et al., 2000a). The life history traits of
cephalopods (see previous section) mean they are well adapted to disturbance and combined with the above
findings that they appear to become habituated to acoustic release and display other behaviour that indicates
rapid recovery, suggests that there is no anticipated long-term risk to squid populations presented by the Seismic
Survey. Consequently, the residual risk of behavioural impacts to cephalopod species from seismic sound
exposure during the Seismic Survey has been assessed as Low (Minor x Unlikely).

7.2.2.2.4 Marine Reptiles

As described in Section 4.5.5, two threatened sea snakes and six threatened marine turtles are known or are
likely to be present in the OA. An additional 15 non-threatened sea snake species may also have a presence in
the OA; indeed, the Timor Sea is regarded as a sea snake biodiversity hotspot (Guinea and Whiting, 2005; Minton
and Heatwole, 1975; Smith, 1926).

Nelms et al. (2016) conducted a thorough literature review of studies carried out world-wide to investigate the
behavioural and physical impacts of seismic surveys on turtles. Compared to cetaceans and fish, research on the
impacts of underwater noise on turtles is scarce.

Lenhardt (1994) found that loggerhead turtles managed to minimise exposure to seismic simulations in a
confined environment by swimming to and remaining at the water surface. Also, in a confined environment,
McCauley et al. (2000a) observed an alarm response (rapid swimming) in caged loggerhead and green turtles
when acoustic source levels exceeded 166 dB re 1 pPa rms, this level has been widely adopted as ‘behavioural
response’ threshold for marine turtles (NFS, 2011). Swimming behaviour was described as more erratic once
acoustic source levels reached 175 dB re 1 pPa rms and this level has subsequently been adopted as the
‘behavioural disturbance’ threshold (see Connell et al., 2022).
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As Nelms et al. (2016) points out, studies carried out within the confines of a cage or tank are biased by the
acoustic properties of the immediate environment, and results may differ in an open ocean environment where
behaviour may change because turtles are able to swim away from the acoustic source. Observations of turtle
behaviour at sea are difficult because they require calm sea conditions, and it is often difficult to distinguish
behavioural response from variables other than the acoustic source sounds, such as the presence of the Seismic
Vessel, the towed equipment, and the observation vessel. Nelms et al. (2016) also raises the issue of subjective
and variable interpretation of turtle behaviour by different observers, giving the example of one study reporting
“no signs of panic of distress” during a seismic survey, where “behaviour consisted of either ‘steady swimming’
or ‘diving’ to avoid the vessel” (Pendoley, 1997). Similar studies, according to Nelms et al. (2016), categorised
diving as a startle response or avoidance behaviour.

See Section 7.2.2.1.5 for information relating to the ‘Recovery Plan for Marine Turtles in Australia 2017-2027’
(Commonwealth of Australia, 2017b).

The UAM predictions for the Seismic Survey indicate that behavioural responses would be expected at a
maximum distance of 7.68 km from the acoustic source, and behavioural disturbance would be expected out to
2.44 km from the active source (Table 51). However, as turtles spend substantial periods of time at or near the
sea surface, exposure may be avoided to some degree if their heads are out of the water or moderated by the
Lloyd Mirror Effect (Carey, 2009). This effect is produced by destructive interference between the direct path of
a low-frequency sound and the sea surface reflection of that sound, and results in an area of acoustic shadowing
where the sound is attenuated (much quieter) or cancelled in the top 0.5 - 2 m of the water column (Gerstein,
2002 as cited in O’Shea and Poche, 2006).

Table 51 Behavioural Threshold Levels for Individual Turtles — Impulsive Noise Events

Behavioural

166 7,680
response

Behavioural

. 175 2,440
disturbance

As identified in Section 4.4.4, the OA overlaps with a flatback turtle foraging BIA. Flatback turtles are classified
by the EPBC Act as vulnerable and migratory. In addition, loggerhead turtle and olive ridley turtle foraging BIAs
have been identified nearby (approximately 9 km to the east of the OA), and both these species are classified by
the EPBC Act as endangered and migratory. Alarm responses (rapid swimming) have been observed in caged
turtles during acoustic releases within the SEL range overlap for turtles and seismic surveys, although the
response in an open ocean environment is unclear and turtles at or near the surface may experience lower levels
of exposure than predicted. Consequently, the residual risk of behavioural impacts to marine turtle species from
underwater noise exposure during the Seismic Survey has been assessed as Moderate (Moderate x Possible).
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The way in which seismic surveys influence the behaviour of sea snakes is virtually unknown. The only study that
has attempted to investigate this was conducted by the Australia and Pacific Science Foundation (AP Science,
2015) and involved 10 days of field experiments in the Ningaloo Marine Park (WA) in August 2013. A baited
camera system was deployed at a fixed distance from an underwater speaker playing noise from a seismic
source. None of the six olive sea snakes assessed showed an observable change in behaviour either when the
sound was initiated or during the sound treatment. During the experiments, sea snakes were exposed to a peak
sound pressure of 66.3 dB re 1uPA at 1 m with dominant frequencies between 20 and 100 Hz. It is considered
that the source was not loud enough to trigger reactions of wild sea snakes to underwater sound, even though
nearby reef fish demonstrated a startle response. The level of exposure which would elicit a behavioural
response in sea snakes remains unknown; however, Chapuis et al. (2019) found that sea snakes demonstrate a
relatively low hearing sensitivity compared to other marine vertebrates (i.e. bony fish and marine turtles). On
this basis the behavioural threshold for sea snakes is assumed to be lower than that of marine turtles and the
residual risk of behavioural impacts from underwater noise exposure during the Seismic Survey has been
assessed as Low (Minor x Unlikely).

7.2.2.2.5 Marine Mammals

Noise produced by the Seismic Vessel has the potential to disrupt typical behaviours (e.g. foraging, resting) or
cause displacement away from the noise source. Difficulties arise in separating the effects of shipping noise
from those of the physical presence of the vessel in eliciting a response, and most studies generally involve
smaller vessels (Aguilar Soto et al., 2006). While behavioural responses to vessels have been observed in
numerous species (for reviews see Senigaglia et al., 2016; Machernis et al., 2018); it is only recently that the
sensory drivers behind these behavioural responses have been linked to vessel noise specifically (Sprogis et al.,
2020).

Blair et al. (2016) found evidence of behavioural responses in humpback whales to increasing vessel noise.
Significant effects on foraging such as a reduction in the number of bottom-feeding events per dive, slower
descent rate and fewer side-roll feeding events (evidence of a cessation of feeding or a switch to another feeding
method) per dive corresponded with increasing ship noise. Such behavioural changes and interruptions to
foraging events may impact on foraging rate and efficiency. Explanations presented to explain these behavioural
effects include the whales perceiving the vessel as a threat, alterations to prey behaviour, or masking effects
reducing foraging efficiency (Blair et al., 2016). Blair et al. (2016) suggests that although humpback whales show
habituation towards vessel noise, they are unable to completely adjust to the disturbance. This is likely to be the
case for other cetacean species too.

The behavioural response of Atlantic right whales was experimentally tested to controlled sound exposures;
recordings of ship noise, the social sounds of conspecifics, and an ‘alert’ signal designed to get some form of
response from the whales (Nowacek et al., 2007). Although the whales reacted strongly to the alert signal, and
mildly to the conspecific sounds, no behavioural response was observed when subject to play-back of vessel
noise. A lack of measurable response was also found when whales were approached by a vessel (Nowacek et
al., 2007).

Dyndo et al. (2015) experimentally exposed penned harbour porpoises to play-back of noise from vessel
passages. The penned animals reacted to vessel noise recordings by porpoising, suggesting a high level of
disturbance to low levels of vessel noise (Dyno et al., 2015).
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Disturbance from vessel noise has recently been linked to reduced foraging time for the endangered southern
resident killer whale in the Pacific waters of the Salish Sea (DFO, 2017). To address this, a voluntary vessel speed
reduction trial was undertaken, during which both acoustic monitoring and behavioural monitoring were
conducted. This trial concluded that vessel speed reductions of 2.1 — 7.7 knots (for general cargo ships and
container ships respectively) resulted in vessel noise source level reductions of 5.9 — 11.5 dB which equated to
significant benefits to killer whales; reducing the affected foraging time by up to 11.5% (Vancouver Fraser Port
Authority, 2018). This clearly demonstrates that reducing vessel speed is an effective way of reducing the
underwater noise generated at the vessel source.

Behavioural effects from seismic surveys on marine mammals include avoidance or displacement, and changes
in swimming or diving behaviour (Gordon et al., 2003; Miller et al., 2009) both of which have the potential to
lead to significant reductions in sightings rates across large areas of marine ecosystem (Kavanagh et al., 2019).
While behavioural responses may not have direct lethal effects on marine mammals, concern has been raised
on the potential for sub-lethal effects such as increases in energy expenditure and demand, decreased foraging
efficiency, disruption of group dynamics (e.g. group cohesiveness), and lowered reproductive rates leading to
population-wide effects (Weilgart, 2007; 2013). Effects may also be harmless (Weilgart, 2007). Studying the
behavioural effects of a MSS on marine mammals can be difficult as reactions vary depending on factors such as
the species, individual, age, sex, prior experience with noise, and behavioural state (Weilgart, 2007), with studies
typically focusing on opportunistic observations of surface behaviours (Verfuss et al.,, 2018). In addition,
behavioural responses may be subtle and barely detectable, with the potential to incorrectly suggest an
apparent tolerance (Weilgart, 2007). In open seas it is unlikely that temporary displacement would have
significant energetic consequences for migrating whales, but displacement could have more significant
consequences in confined waterways. An RMS SPL of 160 dB re 1 pPa has been identified for the level at which
adverse behavioural disturbance could occur (NOAA, 2019). During the Seismic Survey, the maximum distance
at which this threshold could be exceeded varies between 8.79 and 14.3 km from the acoustic source (Table 52)
(following Connell et al., 2022).

An increase in surface behaviour (e.g. breaching or increased time spent at the surface) has been interpreted as
a way of reducing exposure to the higher sound’s levels from the acoustic source on account of the ‘Lloyd mirror
effect’ (Carey, 2009) which significantly reduces sound intensity in the upper-most part of the water column.
Other stress-related behaviours have also been documented for some species in the vicinity of seismic surveys
(or under simulated conditions) including changes in respiration rates (Richardson et al., 1995), swim speed
(Stone and Tasker, 2006), and diving behaviour (Richardson et al., 1995). Such changes were observed in
bowhead whales up to 54 — 73 km from an active seismic source at received levels as low as 125 dB re 1 yPa
(Richardson et al., 1995).

McCauley et al. (2000) made aerial observations on the response of southern migrating humpback whales off
Australia’s east coast before, during, and after a 3D MSS. A change in sighting rate from the seismic vessel was
observed, with sighting rate considerably higher near the vessel with no active source compared to operational
periods, suggesting a localised avoidance during operations. Observations suggest that humpback whales spent
extended periods of time in surface waters reducing the received sound loading (McCauley et al., 2000). During
periods where the acoustic sources were alternated between on and off compared to continuously on or off
periods, sighting rates increased suggesting either a startle or investigative response of the whales that brought
them to the surface. Active whales consistently undertook avoidance manoeuvres (altered course and speed)
at >4 km to pass no closer than 3 km behind an operating seismic vessel, while those engaged in sedentary
behaviour avoided the operating vessel at a range of 7 — 12 km (McCauley et al., 2000). Approach trials were
also carried out using a single operating acoustic source; mean SELs for avoidance behaviours to occur was
140 dB re 1 puPa SPL and startle responses were observed at 112 dB re 1 pu Pa SPL (McCauley et al., 2000).
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Avoidance responses of humpbacks such as increased distance from a seismic source and reduced travel speed
have also been observed in more recent studies such as Dunlop et al. (2016), supporting the findings of McCauley
et al. (2000). Dunlop et al. (2015) also surveyed southward migrating humpback whales off Australia’s east coast
and suggested that the whales show little or no behavioural response to acoustic source emissions; however, as
the received levels were low (close to background levels up to 156 dB re 1 puPa), they may not have been high
enough to elicit an observable and consistent behavioural response (Dunlop et al., 2015). McCauley et al. (2000)
hypothesised that actively migrating whales are less sensitive to seismic emissions and were at a low risk to
seismic activities, while whales engaging in resting behaviours at key habitats (e.g. resting grounds), and cow-
calf pairs were particularly sensitive (McCauley et al., 2000). This highlights the importance of considering the
context of exposure where animals engaged in certain behaviours are likely to disproportionately affected by
noise disturbance (Gomez et al., 2016).

Following the Dunlop et al. (2015) study, Dunlop et al. (2017) aimed to further quantify responses of migrating
humpback whales and looked at the recovery of whales following the cessation of acoustic emissions. This was
then compared to normal behaviours (e.g. dive time, respiration rate, various surface behaviours, and group
movement) to assess the biological significance of any response. No abnormal behaviours such as separation of
cow-calf pairs or sustained bouts of high energy surface behaviours were observed, and ‘typical’ behaviours
such as singing, surface slapping, conspecific socialising and continuation of general southward migratory travel
continued. This led the authors to conclude that the addition of the Seismic Vessel and acoustic emissions had
little impact on typical behaviours and there was no evidence the whales were under significant additional
stress. Small and temporary changes in typical behaviours were observed; however, these were within the
normal behavioural repertoire of migrating groups. Speed of southward movement was slower in trials with
active acoustic sources, although this reflected deviance from course instead as opposed to reduction in travel
speed. While Dunlop et al. (2017) did not determine whether this deviation in migration path would have long-
term effects, they did note that migrating whales are only likely to be exposed to a seismic survey for a short
period of time before moving away as part of their migration. Dunlop et al. (2017) observed that changes in
movement behaviour are likely to occur within 4 km from the Seismic Vessel at received levels over
135 dB re 1 puPa. Clear course changes of migrating humpback whales were observed by Dunlop et al. (2017) at
received levels of 144 — 151 dB re 1 pPa, lower than that of Dunlop et al. (2015).

Blue whales are suggested to be more sensitive to emissions from seismic surveys than other baleen whales
such as humpback whales (McDonald et al., 1995). Tracking data from a blue whale located in an area where
an active Seismic Vessel was operating recorded a long-range avoidance response beginning 10 km from the
vessel. The whale’s track diverged from that of the vessel by approximately 80° and from its original course by
approximately 120°. Estimated received levels at the whale’s location were 143 dB re 1 uPa peak-to-peak
(McDonald et al., 1995). This study only tracked a single blue whale, so the sensitivity of this species to seismic
surveys remains somewhat unclear, although in the absence of more data this information certainly informative.

Avoidance behaviours of minke (likely Antarctic minke), sei and fin whales have also been reported. In an
analysis of reports from Seismic Vessels operating in UK waters from 1998 — 2003, Stone (2003) concluded that
ranges of minke, sei and fin whales to Seismic Vessels were higher for sightings made during surveys than at
other times, suggesting avoidance of the operating vessel. Avoidance of MSSs by fin whales is supported by the
findings of Castellote et al. (2012) who observed extended displacement which lasted well beyond the duration
of the survey.
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Studies into behavioural responses of sperm whales to MSSs have revealed variable results. Mate et al. (1994)
observed a significant decrease in sperm whale abundance in the Gulf of Mexico, with the closest whales
observed at least 50 km away from an active seismic survey. However, results of Jochens et al. (2016), Weir
(2008), Stone and Tasker (2006) and Madsen et al. (2002) contradict those of Mate et al. (1994). In Weir (2008),
encounter rates did not differ with operational status of the acoustic source array, and although the mean
distance to initial sighting was greater during full-operations, this effect was not statistically significant. In
Madsen et al. (2002), sperm whales receiving sound pressures of 124 dB re 1 pPa did not change behaviours or
elicit an observable avoidance of the area, and whales instead remained in the area for at least 13 days of
exposure. More recently sperm whale distribution was monitored by satellite tag (n = 51 tagged whales) in
relation to seismic survey activity in the Gulf of Mexico. Statistical analysis to determine if whale distribution
varied from that expected under spatially random conditions concluded that there was no evidence of horizontal
avoidance (Winsor et al., 2017).

In a review of over 200 seismic surveys in UK waters, Stone and Tasker (2006) also found no statistically
significant behavioural effects of seismic activity on sperm whales. Jochens et al. (2016) report on a multi-year
(2000 — 2003) sperm whale tagging study in the Gulf of Mexico. Eight sperm whales were tagged and tracked
before, during, and after playback of seismic noise. All whales continued on their course of travel and did not
avoid the Seismic Vessel throughout the playback; however, two whales showed dive changes indicative of
avoidance by deep-diving during full-array exposure, and all whales responded in a fashion expected to result in
reduced energetic expenditure (i.e. lowered number of pitching movements); evidence of an effect on foraging
behaviour (Jochens et al., 2016). Observations of distance response was conclusive with that of Madsen et al.
(2002) whereby there was no obvious response to pulses at a range of 20 km (Jochens et al., 2016). Jochens et
al. (2016) suggests that conflicting results may reflect a broad spread in sensitivity of sperm whales to sound
based on age and sex or history of sound exposure.

During a 3D MSS off Nova Scotia, Moulton and Miller (2005) observed the behaviours of a number of smaller
odontocete species: long-finned pilot whales, common dolphins, Risso’s dolphins, striped dolphins, and Atlantic
spotted dolphins. Except for the long-finned pilot whale and Atlantic spotted dolphins, all these species have
been identified within the NWMR (Section 4.5.6). Dolphins were consistently observed during periods when
acoustic sources were active; however, some dolphins exhibited localised avoidance behaviours on account of
distance to initial sighting being significantly less during non-operational periods. Some dolphins were observed
riding the bow of the seismic vessel (a distance of 350 m from the active source) and exhibiting feeding
behaviours during active operations. Within 700 m of the active source, dolphins would be exposed to sound
levels exceeding 180 dB re 1 uPa (rms) (Moulton and Miller, 2005). Goold (1996) also suggests a localised
avoidance of common dolphins to a 2D MSS, with dolphins tolerating seismic emissions outside a 1 km radius.

Harbour porpoises were displaced from an active 470 in® acoustic source array over ranges of 5 — 10 km during
a 2D MSS over a range of 5-10 km at received peak-to-peak sound pressure levels of 165 - 175 dB re 1 uPa and
sound exposure levels of 145 — 151 dB re 1 pPas-1 and were temporarily displaced (Thompson et al., 2013).
However, these animals were detected again at the affected sites within a few hours after exposure (Thompson
et al., 2013). Thompson et al. (2013) concluded that prolonged MSSs did not lead to broad-scale displacement
of marine mammals and that impact assessments should focus on sub-lethal effects. However, it is noted that
the acoustic source used for this study was far smaller than the source proposed by SLB for the Seismic Survey;
hence, the zone of influence around the 3,000 in®source is expected to be larger.
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The results of Moulton and Miller (2005), Goold (1996) and Thompson et al. (2013) studies are inconsistent with
the Stone and Tasker (2006) analysis which suggested small odontocetes (i.e. dolphins) exhibit the strongest
lateral spatial avoidance of airguns compared to mysticetes, killer whales, and long-finned pilot whales (Stone
and Tasker, 2006). As discussed in the EPBC Act Policy Statement 2.1, smaller dolphins and porpoises are less
likely to be disturbed by an MSS (and are less vulnerable to acoustic trauma) than baleen and larger toothed
whales. This is on account of the frequency produced in an MSS being lower than the high frequency peak
sensitivities of the smaller dolphin species.

Killer whales remain further from a seismic source when active indicating some level of spatial avoidance,
although no reduction in sighting rate in response to an active acoustic source has been observed (Stone and
Tasker, 2006). Long-finned pilot whales also show little response to an active acoustic source; the only observed
effect is a change in orientation with more moving away from, and fewer towards a vessel during seismic activity
(Stone and Tasker, 2006).

The behavioural impacts of seismic surveys on beaked whales are largely unknown as beaked whales are very
difficult to observe whilst at sea but based on their observed responses to mid-frequency active sonar (i.e.
increased swim speed, unusual dive behaviours and multiple unusual mass stranding events that have ultimately
caused the death of individuals) this group is believed to be particularly sensitive to anthropogenic noise
(Stimpert et al., 2014). Although sonar represents a vastly different sound source to what is used in an MSS, in
the absence of any data on the effects of seismic surveys on beaked whales, their responses to sonar provide a
useful indication of what might be expected of other underwater noise sources.

In addition to avoidance responses, there is also anecdotal evidence of marine mammals being attracted to
seismic operations. For example, common dolphins have been observed repeatedly approaching an operating
Seismic Vessel to bow ride as it entered shallow coastal waters. McCauley et al. (2000) observed what were
believed to be male humpback whales approaching an operating acoustic source and hypothesised that this was
due to the similarity to sounds produced by humpback whale breaching.

Typically, the distribution of marine mammals is closely linked to that of their prey (see Fielder et al., 1998),
therefore avoidance of the Seismic Vessel could lead to abandonment of valuable feeding grounds (e.g. large
aggregations of krill or fish) or reduced foraging effort. Resident marine mammals that consistently use the
Timor Sea as a foraging ground (e.g. Bryde’s and Omura’s whales) are of particular note in this regard due to the
spatial overlap between foraging areas and the acoustic footprint of the Seismic Survey.

In addition, changes in abundance and distribution of prey species are also well recognised as potential indirect
effects of seismic surveys (Simmonds et al., 2004) whereby the availability of prey species can change as a result
of acoustic disturbance (e.g. fish; Pearson et al., 1992; McCauley et al., 2000; Colman et al., 2008; Handegard et
al., 2013, and zooplankton; McCauley et al., 2017). Such indirect effects could lead to decreased foraging
efficiency, higher energetic demands, lower group cohesion, higher predation rates and decreased reproduction
rates in marine mammals (Weilgart, 2007). Such indirect effects are much more difficult to detect and measure
than direct effects; however, as with direct effects, they are likely to vary with species, individuals, age, sex, past
exposure and behavioural state (IWC, 2007). As discussed in Section 7.2.2.1.1, acoustic disturbance has been
linked to changes in abundance and distribution of zooplankton. Distributional changes in zooplankton
(particularly krill) could have flow on effects to foraging baleen whales.

If behavioural impacts do occur during the Seismic Survey, the discussion above highlights that impacts are
generally greater for baleen whales than odontocetes and that threatened species that are reliant on biologically
important habitat in the proximity of the OA or resident species for which understanding of population and
conservation status is unclear are of potential concern. On this basis, the species listed below are of note:

e Pygmy blue whales (endangered/migratory) — potential migratory presence from late Apr to mid-Jan;
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e Fin whales (vulnerable/migratory) — potential presence from May to Oct, but at very low densities;
e Seiwhales (vulnerable/migratory) — potential presence from Apr to Nov, but at very low densities;
e Humpback whales (migratory) — potential presence from Jun to early Oct, mostly inshore of OA;

e Bryde’s whale (migratory) — potential year-round presence in OA; and

e Omura’s whale — potential year-round presence in OA.

The underwater noise level at which behavioural disturbance is likely to occur for most marine mammal species
is generally accepted to be SPL 160 dB re 1 puPa (NOAA, 2019) (Table 52). However, (and as discussed earlier in
this section), behavioural effects resulting from seismic operations have been documented in some species at
levels lower than this (see McCauley et al., 2000; Dunlop et al., 2017; 2017a; McDonald et al., 1995) indicating
substantial variance in behavioural response between species, individuals and sound levels. It is also noteworthy
that severe behavioural responses are not consistently associated with higher source levels but are context
dependent as well (i.e. influenced by what behaviour an individual is engaged in) (Gomez et al., 2016; Pirotta et
al., 2021).

Table 52 Behavioural Disruption Threshold for Marine Mammals — Impulsive Noise Events (NOAA, 2019)

All hearing groups 160 all 8.79-14.3

The following suite of survey design features, mitigations and management procedures are being proposed to
minimise potential behavioural impacts to an Acceptable Level (see Table 60 for further detail):

e ‘Standard Management Procedures’ in accordance with the EPBC Act Policy Statement 2.1. These will be
adhered to throughout the OA (observation zones, pre-start-up visual observations, soft start procedures,
delayed start-up procedures, continuous daylight observations, stop work procedures, night-time and low
visibility procedures). Noting that 24-hour operations will occur where possible;

e ‘Additional Management Procedures’ in accordance with the EPBC Act Policy Statement 2.1. These will be
adhered to throughout the OA (extended shut-down zone for baleen whales, presence of experienced
MMOs, use of PAM). These additional measures have been implemented on account of the Seismic Survey
having a ‘moderate to high likelihood’ of encountering whales. These additional procedures are particularly
important given the presence of biologically important habitat in the proximity of the OA, in particular the
blue whale migratory BIA;

e ‘Additional Blue Whale Migratory BIA and Buffer Management Procedures’ over and above the
requirements of the EPBC Act Policy Statement 2.1. SLB recognises that the potential to encounter whales
increases as the OA approaches and overlaps with the migration BIA for blue whales. To address this, a 17
km buffer will be established around the blue whale migratory BIA and a suite of additional mitigations have
been developed as follows:

e The Seismic Vessel will not activate the seismic source within the blue whale migratory BIA or buffer
from mid-April (14™) to mid-January (14%") being the period over which this species is predicted to
have a presence (see Table 21);

e Qutside this period (15 Jan to 13 April), seismic operations inside the blue whale migratory BIA or
buffer will:
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a)

b)

f)

Implement an extended observation zone of 5 km;

The extended observation zone in the BIA and buffer will be monitored using the Chase Vessel
as an additional observation platform with two MMQ’s onboard. The Chase Vessel will travel c.
3 km ahead of the Seismic Vessel and will conduct visual surveillance for marine mammals
during daylight hours. Trained and experienced MMOs will be required to undertake these
observations;

Whenever possible, two experienced MMOs will be on the bridge of the Seismic Vessel during
daylight hours when the source is active within the blue whale migratory BIA or buffer;

Limit soft start procedures to conditions that allow visual inspection of the 5 km Observation
Zone; and

Cease night-time or low visibility operations in the blue whale migratory BIA or buffer if three
or more whale instigated shut-downs or power-downs are made during the preceding 24-hour
period. Note that this applies irrespective of shut-down/power-down locations relative to the
blue whale migratory BIA or buffer. Night-time and low visibility operations may only resume
in the blue whale migratory BIA or buffer after 24 hours of no blue whale instigated shutdowns
(again, irrespective of location relative to the blue whale migratory BIA or buffer); and

If species identity is uncertain at any location inside the blue whale migratory BIA or buffer, any
unidentified whale will be assumed to be a blue whale.

‘Adaptive Management Procedures’ in accordance with the EPBC Act Policy Statement 2.1. Where a survey
is proposed in an area that is spatially and temporally on the edge of areas considered to provide biologically
important habitat, the following adaptive management procedures to manage the potential increased
likelihood of encountering whales will be implemented throughout the OA:

e For blue whales —

a)

b)

If three or more blue whale instigated shut-downs occur within a 24-hour period, the Seismic
Vessel will relocate to another area at least 17 km away (and outside of the blue whale
migratory BIA or buffer) before commencing Pre Start-up Visual Observations and Soft Start
Procedures. This mitigation will be implemented throughout the entire OA (i.e. shut-downs
both inside and outside the blue whale migratory BIA and buffer will contribute to this count);
and

If a blue whale mother and calf pair is observed during the Seismic Survey, the acoustic source
will be immediately shut-down and the Seismic Vessel will relocate to another area at least 17
km away (and outside of the blue whale migratory BIA or buffer) before commencing Pre Start-
up Visual Observations and Soft Start Procedures. This mitigation will be implemented
throughout the entire OA (i.e. sightings both inside or outside the blue whale migratory BIA
and buffer will trigger this mitigation measure).

e For other baleen whales —

a)

b)

Night-time or low-visibility operations will cease if there have been three or more whale
instigated power-down or shut-down situations during the preceding 24-hour period;

If three or more baleen whale instigated shut-downs occur within a 24-hour period, the
Seismic Vessel will relocate at least 10 km away before commencing Pre Start-up Visual
Observations and Soft Start Procedures; and
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c) If a baleen whale mother and calf pair is observed during the Seismic Survey, the acoustic
source will be immediately shut-down and the Seismic Vessel will relocate to another area at
least 10 km away before commencing Pre Start-up Visual Observations and Soft Start
Procedures.

The survey design also confers a degree of mitigation against disturbance to marine mammals as 1) The OA is
located in open ocean; hence, will not impact any confined water body; and 2) The long survey lines with 720 m
line spacing will ensure that the Seismic Vessel will not focus in any specific area for a long period of time or
expose any marine mammals to potential cumulative effects from acoustic noise being concentrated in one
location.

Experienced MMOQ’s will be on watch at all times during daylight hours to monitor 2 km shut-down zone for
baleen whales, and while the proposed 2 km shutdown zone will not fully protect whales from behavioural
disturbance (which according to UAM results could occur out to 14.3 km), it represents a significant extension
on the standard shutdown zone of 500 m for whales as required by the EPBC Policy Statement 2.1.

SLB will also implement both spatial and temporal exclusions to minimise the potential effects of underwater
survey noise on blue whale migration, whereby no seismic operations will occur in the BIA or buffer during the
period in which blue whales are expected to be migration. Acquisition within this zone will be limited to the
period of 15 Jan to 13 Apr when the least number of blue whales are expected to be in the area. This spatio-
temporal control represents best international practise for minimising noise disturbance in areas of high density
and biological importance during key periods (following Chou et al., 2021).

In accordance with the Blue Whale Conservation Management Plan (Action Area A2) “anthropogenic noise in
biologically important areas will be managed such that any blue whale continues to utilise the area without
injury and is not displaced from a foraging area”. The implementation of the additional control measures when
the acoustic source is active in the BIA and buffer will protect blue whales from both injury and behavioural
disturbance (i.e. displacement). Therefore, it is considered that the residual environmental impacts and risks of
the proposed Seismic Survey on blue whales are managed to an Acceptable Level.

As Conservation Management Plans are not available for all other marine mammal species that have been
identified as having a potential presence in and around the OA, the following considerations contribute to the
ERA results:

e With the exception of blue whales, behavioural responses (especially displacement) are expected for
most marine mammals within 10 - 15 km of the acoustic source and serve to protect marine mammals
from hearing injury;

e Most other baleen whales are probably only present in and around the OA at low or very low densities
(see Table 50 and related discussion);

e Onaccount of their different hearing sensitivities, odontocetes are less likely to be disturbed by seismic
survey noise; and

e The closest important dugong habitat is well beyond the 14.3 km zone of behavioural impact.

In summary, with the implementation of the extensive control measures that have been specifically developed
to take into account all the different marine mammal sensitivities within the OA and surrounds, the residual risk
of behavioural impacts to marine mammal species from acoustic disturbance during the Seismic Survey has been
assessed as Moderate (Moderate x Likely).
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7.2.2.2.6 Elasmobranchs

Sharks are part of an important commercial fishery within Australian waters and the Gippsland Marine
Environmental Monitoring Project (Przeslawski et al., 2018; 2018a) found that seismic operations resulted in no
evidence of consistent adverse effects on commercial catch rates of sharks, with some species (i.e. elephant fish,
broadnose and school sharks) having increased catch rates following the MSS, while others (i.e. gummy shark
and saw shark) showed decreased catch rates.

Elasmobranchs detect sound via particle motion and some of the highest sound sensitivity to low frequency
sound (~20 Hz to ~1,500 Hz) (Myrberg, 2001; Casper, 2011; Casper et al., 2012), which is the largest proportion
of sound frequency that is generated during an MSS (Carroll et al., 2017). However, given what has been stated
above, elasmobranchs will still show a response to noise; where Klimley and Myrberg (1979) found that sharks
would withdraw from high intensity sound source that was more than 20 dB re 1 puPa above broadband ambient
SPL once within 10 m of the source location.

Many species of shark are predatory and use their ‘hearing’ to locate prey. Therefore, any interruptions to their
ability to find/detect food through excessive noise in the environment could impact on the sharks feeding ability
(Popper, 2003). Free-swimming elasmobranchs (such as pelagic shark species) have been found to have more
sensitive hearing apparatus (specifically the Macula neglecta) than bottom-dwelling species (Corwin, 1978),
possibly placing the pelagic species at greater chance of hearing damage if subjected to high intensity noise
sources.

Based on the available information presented in this section and the likely physiological effects to
elasmobranchs (Section 7.2.2.1.7), significant impacts on elasmobranchs, including whale sharks which are a
protected species under the EPBC Act, and predicted to be foraging through the southern part of OA and EMBA,
from the Seismic Survey are predicted to be unlikely.

As a result, the residual risk of behavioural impacts to elasmobranchs from seismic sound exposure during the
Seismic Survey has been assessed as Low (Minor x Unlikely).

7.2.2.2.7 Seabirds

Although there is little information about the behavioural effects of MSSs on seabirds, a number of authors have
raised the possibility of disruption to feeding activities. For instance, Goudie and Ankney (1986) suggested that
seabird feeding behaviours could possibly be interrupted by acoustic disturbance from the Seismic Vessel
passing through feeding grounds; and MacDuff-Duncan and Davies (1995) postulated that birds in the area could
be alarmed as the seismic operations pass close-by, causing them to temporarily stop diving. In addition to the
potential direct displacement of seabirds, the displacement of bait fish could lead to a reduction in the diving
activities and foraging potential for seabirds in the immediate vicinity of the seismic operations.

Lacroix et al. (2003) assessed the effect of seismic operations on the foraging behaviour of moulting male long-
tailed ducks in the Beaufort Sea. Long-tailed ducks are incapable of flying during the moult and, in order to
compensate for this nutritionally costly moult process, increase their foraging time during this period. The
findings of Lacroix et al. (2003) indicated that the abundance and distribution of ducks in both seismic and
control areas changed similarly following the start of seismic operations suggesting that other influencing factors
(e.g. wind) were more important for duck distribution than seismic activities, and that seismic activity did not
significantly change the diving intensity of ducks. Overall, Lacroix et al. (2003) concluded that there was no
evidence to suggest any displacement away from active seismic operations.
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Pichegru et al. (2017) assessed the foraging behaviour of African penguins before, during and after an MSS that
occurred within 100 km of breeding colonies. Penguins foraging within 100 km of the active seismic source
showed a change in foraging direction, increasing the distance between feeding area and Seismic Vessel.
Displaced penguins reverted back to normal foraging behaviours following the cessation of seismic activities,
suggesting effects are relatively short-lived. It is worth noting that although the Pichegru et al. (2017) study was
unable to differentiate between penguins shifting foraging activities in direct response to the survey (i.e.
behavioural effect) or indirectly due to a change in prey distribution, a behavioural response was determined as
the most likely cause. While the penguins were able to locate alternative feeding grounds, the displacement
from traditional grounds resulted in an increase in energy expenditure (Pichegru et al., 2017).

Although the Lacroix et al. (2003) and Pichegru et al. (2017) studies were not carried out on species potentially
present within the OA, and found differing results, their results suggest that at most seabirds will be temporarily
displaced from areas of active seismic operations, and displacement effects will be short-lived, with animals able
to return to traditional feeding grounds after the Seismic Vessel has moved away. The 720 m line spacing’s will
assist in minimising the disturbance to seabird’s behaviour during the Seismic Survey.

Consequently, the residual risk of behavioural impacts to seabird species from seismic sound exposure during
the Seismic Survey has been assessed as Low (Minor x Possible).

7.2.2.3 Potential Perceptual Impacts

Marine animals produce sound for a variety of functions (e.g. navigation, communication, predator and prey
detection), and even those that do not produce sound utilise sounds around them to learn about and gain an
overall awareness of their environment (Fay and Popper, 2000). The ability to perceive biologically important
sounds is therefore crucial to these animals. The addition of anthropogenic noise into the marine environment
can disrupt an animal’s ability to communicate and/or detect biologically important signals (Dunlop et al., 2010).
‘Masking’ is an increase in the threshold for detection of discrimination of one sound as a consequence of
another (Brumm and Slabbekoorn, 2005) and can be either complete, whereby the signal is not detected at all,
or partial, whereby the signal is detected but unable to be properly understood (Clark et al., 2009). The effects
of masking on an animal’s fitness and survival include: blocking/alteration of signals alerting to the presence of
predators (Lowry et al., 2012), incorrect assessment of the quality of rivals or potential mates lowering
reproductive success (Halfwerk et al.,, 2011), and disruption in group cohesion through a breakdown in
communication particularly between parents and offspring (Leonard and Horn, 2012).

The general low frequency band of shipping noise overlaps with the frequencies generated by marine fauna,
particularly fish, whales, and pinnipeds (Figure 44) (Southall and Hatch, 2008). Masking of biologically significant
sounds has been suggested to be the primary effect of vessel noise on marine fauna (Southall, 2005).

Figure 44 Typical Frequency Bands of Sound Produced by Marine Fauna compared to Sounds associated
with Commercial Shipping
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The following provides a discussion on the effects of masking on auditory communication of fish and marine
mammals (particularly cetaceans).

7.2.2.3.1 Fish

Vessel noise overlaps with frequencies within the hearing and sound production ranges of many fish, which may
mask important biological sounds. For example, vessel noise has been experimentally confirmed to increase
detection thresholds for biological sounds in two species of reef fish (brown meagre drums and Mediterranean
damselfish), with passing boats reducing detection distances under field conditions by up to 100 times (Codarin
et al., 2009).

Some fish species produce sounds for communication purposes, with vocalisations typically within a frequency
band of 100 Hz to 1 kHz (Ladich et al., 2006; Bass and Ladich, 2008). There have been no studies into the effects
of MSSs on sound masking in fish, although other anthropogenic sounds (e.g. boat noise) have reportedly caused
masking (see Picciulin et al., 2012). It is therefore reasonable to assume that sound emissions from an MSS
could also result in masking of fish calls. For fish species with good hearing, Popper et al. (2014) suggested there
is a greater likelihood of masking further from the acoustic source than close to it as masking is more likely for
these fish when the animals are far enough away from the source for the sounds to merge and become more or
less continuous.

Radford et al. (2014) suggest five ways in which fish might adapt to masking:

e  Avoidance of noise: This can occur either spatially or temporally. Temporal avoidance involves taking
advantage of gaps or fluctuations in competing noise, e.g. silver perch vocalise less frequently when
recordings of a predator (bottlenose dolphin) were played (Luczkovich et al., 2000);

e Temporal adjustments: Signal detection enhances as signal duration increases as a consequence of an
increase in the probability that some of the signal is detected during a quieter period, e.g. male toadfish
increase their call rate to compete acoustically in the presence of rival males (Fine and Thorsen, 2008);
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e Amplitude shifts: In noisy environments, an increase in amplitude increases signal detection (the
Lombard Effect). Although this effect has been demonstrated in a number of vertebrates, it is yet to
be demonstrated in fish in response to anthropogenic noise;

e  Frequency shifts: Broadband sounds are more difficult to detect in a noisy environment than pure
tones, e.g. freshwater gobies in waterfall habitats produce vocalisations in a frequency that differs
from that of the waterfall noise; they utilise available ‘windows’ in the background frequency range
(Lugli et al., 2003); and

e  Change in signalling modality: The repertoire of a species usually consists of more than one signal
component; hence when one signal type is ineffective, the caller may swap to another signal type to
increase the chance of detection, e.g. a change from vocalisations to visual signals.

Little is known about fish vocalisations for marine fishes in the OA; however, in line with the precautionary
principle it is reasonable to assume that the Seismic Survey may lead to some masking for some fish species.

As masking of fish communication by anthropogenic sound has been demonstrated; therefore, the residual risk
of noise perception by fish species from seismic sound exposure during the Seismic Survey has been assessed as
Low (Minor x Likely).

7.2.2.3.2 Marine Mammals

Marine mammals produce sounds that are used to inform a range of behaviours: foraging, navigation,
communication, reproduction, parental care, avoidance of predators, and to gain overall awareness of the
environment (Thomas et al., 1992; Johnson et al., 2009). Hence, the ability to perceive biologically important
sounds is fundamental to the survival of these animals. Anthropogenic sounds in the same frequency as
biological signals can mask biologically important sounds and potentially lead to significant individual effects
(Gausland, 2000). Masking is a common effect of underwater noise on marine mammals (Erbe et al., 2016) and
activities that generate anthropogenic noise are increasing both spatially and temporally in coastal and oceanic
environments worldwide (Hatch et al., 2016).

The level of masking that will occur depends on several factors other than the noise doing the masking, such as
the location of the sender and receiver, source level and spectral characteristics of the signal, and the receiver’s
auditory capabilities (Erbe et al., 2016).

Marine mammals are broadly separated into categories based on hearing capability (Southall et al., 2019). The
following categories are of relevance to the species potentially present during the Seismic Survey:

e Low frequency cetaceans (auditory bandwidth between c. 0.007 kHz and 22 kHz). Include all mysticete
whales, i.e. all baleen whales, Species from this group that could occur in the OA include blue whale,
fin whale, sei whale, Bryde’s whale, humpback whale, Omura’s whale and dwarf minke whale;

e High-frequency cetaceans (auditory bandwidth between c. 0.15 kHz and 160 kHz). Include most
dolphins, beaked whales, sperm whales and killer whales. Species from this group that could occur in
the OA include sperm whales, Blainville’s beaked whale, Cuvier’s beaked whale, killer whale, false killer
whale, pygmy killer whale, short-finned pilot whale, melon-headed whale, Risso’s dolphin, bottlenose
dolphins (3 types), spinner dolphin, striped dolphin, spotted dolphin, rough toothed dolphin, common
dolphin, Fraser’s dolphin, Australian snubfin dolphin, Australian humpback dolphin;

e  Very-high frequency cetaceans (auditory bandwidth between 0.2 kHz and 180 kHz). Include true
porpoises, most river dolphins, pygmy/dwarf sperm whales, and Commerson’s, Chilean, Heaviside’s,
Hector’s hourglass and Peale’s dolphins. Pygmy sperm whales and dwarf sperm whales are the only
species from this group that could occur in the OA; and
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e Sirenians (auditory bandwidth between 5 kHz and 60 kHz with peak sensitivity c. 5 kHz). Include
dugongs and manatees. Dugongs are the only species from this group that could occur in the OA.

Aguilar Soto et al. (2006) reported on preliminary data showing that elevated received noise levels from a
passing large ship (with a closest point of approach of 700 m) coincided with an unusual foraging dive in Cuvier’s
beaked whales, suggesting that elevated noise from shipping may interrupt foraging behaviours by masking
echolocation and communication. Evidence suggests that blue whales (McDonald, 2006), killer whales (Holt et
al, 2008), and North Atlantic right whales (Parks et al., 2007) can adjust the frequency and loudness of their calls
to compensative for masking by vessel noise, while fin whales alter bandwidth and duration of calls in response
to increasing background noise from shipping (Castellote et al., 2012). Communication in two delphinid species
(bottlenose dolphin and pilot whales) was also demonstrated to be reduced in the presence of vessel traffic,
with communication range reduced by 26% within 50 m of a vessel travelling at 5 knots (Jensen et al., 2009).

The sound frequencies that are emitted by seismic acoustic sources are broadband, but with most of the energy
concentrated between 0.1 kHz and 0.25 kHz. The greatest potential for interference with cetacean vocalisations
is at the highest end of the seismic spectrum and the lowest end of the cetacean vocalisation spectrum (Table
53); i.e. the lowest frequency cetaceans are particularly affected since they have the most overlap with the
frequencies of the seismic survey acoustic sources (Figure 45). Auditory masking of high- and very-high-
frequency cetacean vocalisations is less likely as these species generally operate at higher frequencies than those
generated by a seismic survey. The same goes for dugongs that produce sounds for short-range communication
in a range much greater than that generated by seismic surveys and have peak hearing sensitivity at around 8
kHz (Southall et al., 2019).

Table 53 Cetacean Communication and Echolocation Frequencies

Minke whale 0.06 -6 N/A
Sei whale 1.5-35 N/A
Blue whale 0.0124-0.4 N/A
Fin whale 0.01-28 N/A
Humpback whale 0.025-10 N/A
Sperm whale <9 0.1-30
Pygmy sperm whale No data available 60 —200
Beaked whales* 3-16 2-26
Common dolphin 0.5-18 0.2-150
Pilot whale 1-18 1-18
Killer whale 0.1-35 12-25
Bottlenose dolphin 0.2-24 0.5-130
Dugongs 0.15-18 NA

* = using the bottlenose whale as an example

Source:  summarised from Simmonds et al., 2004
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Figure 45 Ambient and Localised Noise Sources in the Ocean

A number of studies have documented adaptive responses (anti-masking strategies) to anthropogenic
underwater noise (Erbe et al., 2016). Anti-masking strategies include changes in vocalisation strength,
frequency, and timing. For example, blue whales increased their calls (emitted during social encounters and
feeding) when a seismic survey is operational in the area (Di lorio and Clark, 2010). Such adaptations have been
documented in species such as humpback whales (McCauley et al., 1998; 2003b), beluga whales (Lesage et al.,
1999), right whales (Parks et al., 2007, 2011), killer whales (Holt et al., 2008), and bottlenose dolphins (van Ginkel
et al., 2017) where it is thought that increased calling increases the probability that communication signals will
be successfully received by conspecifics by reducing the effects of auditory masking.

Marine mammals may also cease vocalising in response to anthropogenic noise, as has been demonstrated in
humpback whales at breeding grounds off Angola in response to an MSS whereby singing activity declined with
increasing received levels of the seismic pulses (Cerchio et al., 2014). Cessation in singing at a breeding ground
was implied to have the potential to affect mating behaviour and success (Cerchio et al., 2014). This response
is not novel to seismic surveys, with humpbacks also halting vocalisations in response to emissions from acoustic
fisheries tools (Risch et al.,, 2012). Cessation in clicking was also observed in sperm whales by Bowles et al.
(1994) in response to weak seismic survey pulses (received level of 115 dB re 1 pPa); however, contradictory to
the findings of Bowles et al. (1994), Madsen et al. (2002) did not document any changes in male sperm whale
clicks in response to an MSS off Norway. Sperm whales did not cease clicking and did not seem to alter their
normal acoustic behaviour during feeding (Madsen et al., 2002).

Decreases of three echolocation parameters (number of clicks per minute, minutes with detectable click trains
and feeding buzz frequency) were also reported for harbour porpoises in the Danish North Sea within an 8 — 12
km radius of a MSS (Sarnocinska et al., 2020). The authors of this study provided evidence to suggest that
displacement of porpoises was not the main driver of this effect, but instead that the results instead suggest a
change in echolocation behaviour representing a decrease in porpoise foraging efficacy.
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The calling rates of bowhead whales near an MSS were found to vary with changes in received SELs (Blackwell
et al., 2015). In this study, at very low SELs (only just detectable) calling rates increased. As SELs continued to
increase, calling rates levelled off (as SELs reached 94 dB re 1 uPa?-s), then began decreasing (at SELs greater
than 127 dB re 1 pPa?-s), with whales falling virtually silent once SELs exceeded 160 dB re 1 pPa®s. Hence
adaptations to masking for some species may be limited to circumstances when whales are subject to only low
to moderate SELs. Similar results were also reported by Thode et al. (2020) where bowhead whale call density
increased with exposure to weak SELs from MSS (a 10 — 15 dB increased above ambient noise) and then dropped
with increasing cumulative SELs. This study confirmed that whales could completely compensate for MSS noise
at low received levels (with whale call volume increasing by nearly 20 dB), but this ability increasingly diminished
as MSS noise levels rose; to the point where a 40 dB increase in cumulative SEL (from MSS) prompted call level
increases of only a few dB whereby whale communication space was substantially compromised.

Blue whales vocalise at a low frequency (average of 0.01 —0.110 kHz) (McDonald et al., 2001; Miller et al., 2014),
meaning that their calls can travel hundreds of kilometres underwater. The amplitude of their calls can reach
levels of up to 188 dB re 1yPa m-1 (Aroyan et al., 2000; Cummings and Thompson, 1971). Passive acoustic
monitoring has proven to be ineffective at detecting the low frequencies of blue whale calls and some other
baleen whales. While SLB will utilise a PAM system during the Seismic Survey (Appendix J) this system will be
useful for detecting some low-frequency vocalisations and of high- and very-high- frequency cetaceans,
(particularly sperm whales). Mitigations for baleen whales have been designed without reliance on PAM
detections.

While our understanding of the sound pressure component of whale vocalisations is reasonable, Mooney et al.
(2016) demonstrated that acoustic fields generated by singing humpback whales include significant particle
velocity components as well and these are also detectable over long distances. Further research is warranted
with regard to the role that particle motion plays in whale communication and how anthropogenic noise might
affect this.

It is likely that marine mammals in the vicinity of the OA during the Seismic Survey may be subject to some
masking effects. In particular, the frequency of baleen whale calls overlaps directly with the low frequency
seismic operations (Figure 45). The long survey lines and the 720 m line spacing of the Seismic Survey will reduce
the potential for significant masking effects as underwater noise from the active source will be transitory
throughout the OA (i.e. not focused in any one area for an extended period). Several control measures will be
implemented during the Seismic Survey to reduce and minimise potential impacts to cetaceans that may arise
from the effects of acoustic disturbance (Table 56).

Masking levels are difficult to predict, and no auditory thresholds exist for masking effects on marine mammals
(Erbe et al., 2016); however, as outlined above masking responses (e.g. changes in calling rates) have been
documented to occur at relatively low exposure levels (i.e. lower than would elicit any behavioural response).
The UAM results for the Seismic Survey clearly predict relatively high cumulative SELs (Table 48); hence sound
levels sufficient to elicit masking will certainly occur in the OA and surrounding waters. Any masking effects will
however cease at the completion of the survey and are highly unlikely to have detectable population level effects
on any marine mammal species. On this basis the residual risk of impacts to noise perception by marine mammal
species from seismic sound exposure and vessel noise during the Seismic Survey has been assessed as Moderate
(Minor x Certain).
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Table 54 Summary of Horizontal Distances from 3,000 in3 Acoustic Array in the Water Column and Seabed at which Potential Impacts to Marine
Receptors may occur

Impairment Mortality/

Behavioural

TTS ‘ PTS Recoverable Injury Potential Mortal Injury

Receptor and Source

Threshold Distance Threshold Criteria Distance (m) Threshold Distance Threshold Distance Threshold Distance
Criteria (m) Criteria Criteria Criteria

Fish eggs & larvae (also relevant for plankton)
Popper et al. (2014) SELyahr :>210 | 80
PK:>207 150-200

Benthic Invertebrates

Crustaceans Crustaceans | 307-426

(Payne et al., 2008) PK:>202

Bival

(é\;?/\zsa/ 20163; Bivalves 105 at

2017) ’ ’ PK:>212 dEPth 75m

Sponges and Corals Sponges &

(Heyward et al. 2018) corals Not
PK:>226 reached

Fish (Popper et al. (2014)

No swim bladder SELyan: >>186 dB | 6,480 - 10,500 SELyane: 216 80 SELyane: 219 | 80

PK: >213 80 PK: >213 80
Swim bladder - not SELyans: >>186 6,480 - 10,500 SELyans: 203 100 SELyan: 210 | 80
involved with hearing PK: >207 200 PK: >207 150-200
Swim bladder - that is SELyane: 186 6,480 - 10,500 SELaans: 203 100 SELyan: 207 | 80
involved with hearing PK: >207 200 PK: >207 150-200
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Marine Reptiles

Sea Turtles RMS SPL: 166 7,680 SELanr: 189 1,820-6,110 SELoghr: 204 80

(NSF, 2011; Finneran (response) PK: 226 - PK: 232 -

etal.,, 2017; RMSSPL: 175 | 2,440

McCauley et al., (disturbance)

2000b)

Marine Mammals (NOAA, 2019; Southall et al., 2019)

Low frequency RMS SPL: 160 8,790 — SEL2ghr: 168 38,900 - 47,500 SELygnr: 183 5,750 -

Cetaceans 14,300 PK: 213 80 6,840

PK: 219 -

High frequency RMS SPL: 160 8,790 — SEL2gnr: 170 70-80 SELygnr: 185 -

Cetaceans 14,300 PK: 224 _ PK: 230 -

Very high frequency RMS SPL: 160 8,790 — SEL2gnr: 140 180 -500 SELyghr: 155 80

Cetaceans 14,300 PK: 196 790 -920 PK: 202 290 - 480

Sirenians (Dugong) RMS SPL: 160 8,790 — SELoghr: 175 80 SELygnr: 190 -
14,300 PK: 220 - PK: 226 -

Note: Peak sound pressure levels (PK): dB re 1 uPa;

Cumulative sound exposure level (SEL24hr): dB re 1 puPa2 -s;
Per-pulse SEL: dB re 1 pPa2 -s

RMS SPL: dB re 1 uPa
* At a distance of 20 km from the source, distortion and reflection effects will result in smearing of the distinct peak in in the noise pulse that occurs very close to the source. The 20 km distance
assumes there is no smearing, i.e. the difference between the noise levels remans 29.6 dB at all distances, an extremely conservative assumption at this distance.

A dash indicates the threshold was not reached within the limits of the modelling resolution (20 m).
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7.2.2.4 Potential Impacts on Protected and Sensitive Areas in the Marine Coastal Environment

A number of protected and sensitive environments, species and habitats have been identified in the waters
within the EMBA (Section 4.4). These include AMPs, State Marine Parks, KEFs, BIAs, the Australian Whale
Sanctuary, Ramsar wetlands, National Heritage places and Commonwealth Heritage sites.

The following sections provides an assessment on the values within these protected and sensitive environments
from the proposed Seismic Survey. It is worth noting that the following sections have only focused on those
sensitive areas that may be impacted by the acoustic disturbance associated with the Seismic Survey, which
includes AMPs (specifically the Oceanic Shoals Marine Park), BIAs and KEFs.

7.2.2.4.1 Australian Marine Parks

There are no AMPs located within the OA. However, five AMPs were identified within the EMBA and their
associated separation distances from the Seismic Survey are listed below, in order of proximity:

e Oceanic Shoals Marine Park (1.5 km from the OA, 17 km from the Acquisition Area);

e  Kimberley Marine Park (69 km from the OA, 79 km from the Acquisition Area);

e  Cartier Island Marine Park (100 km from the OA, 122 km from the Acquisition Area);

e Ashmore Reef Marine Park (140 km from the OA, 155 km from the Acquisition Area); and

e Joseph Bonaparte Gulf Marine Park (290 km from the OA, 345 km from the Acquisition Area).

The conservation and management of these AMPs falls under the relevant NWMR and NMR Management Plans,
which sets out the management zoning and IUCN categorisation within each AMP and determines the activities
allowed within each zone in accordance with the EPBC Act.

The categorisation and zoning consider the purposes for which the reserves were declared, the objectives of the
Management Plans, and the requirements of the EPBC Act and associated regulations. The IUCN Category Zones
for each of the AMPs is outlined within Table 11, and discussion on the key management principles and purpose
of each AMP is outlined within Section 4.4.1.

Due to the separation distance between the Acquisition Area and the AMPs (listed above), the following
discussion focuses on the AMP that is most likely to receive sound levels above which impacts may occur on the
conservation values within that AMP; that being the Oceanic Shoals Marine Park. Based on the findings of
acoustic modelling conducted by JASCO (Connell et al., 2022) and due to their further distance from the OA,
noise levels within the Kimberley, Cartier Island, Ashmore Reef, and Joseph Bonaparte Gulf Marine Parks are not
expected to elicit behavioural or physiological changes to marine receptors and are, therefore, not considered
further within this section.

The Oceanic Shoals Marine Park has multiple IUCN Categories associated within it; however, the most proximate
to the Seismic Survey is Multiple Use Zone (IUCN VI) seen in Figure 14. The NMR Management Plan allows for
seismic surveys to continue within areas classified as IUCN Category VI (Special Purpose Zone and Multiple Use
Zone) if effects from such activities allow the following objectives to be met:

e  Provide for the protection and conservation of biodiversity and other natural and cultural values of the
North-west and North Network; and

e  Provide for ecological sustainable use and enjoyment of the natural resources within the North-west
and North Network where this is consistent with the above objective.
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Activities considered appropriate must be consistent with the Australian IUCN Reserve Management Principles
as provided for within Schedule 8 of the EPBC Regulations; those that are relevant to IUCN Category VI are as

follows:

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

Management practices should be applied to ensure ecologically sustainable use of the reserve or zone;
and

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

As outlined within Section 5, SLB consulted with DNP about the Seismic Survey in February 2022. This
consultation confirmed that as the proposal is not within an AMP, no authorisation requirements from the DNP
are required. However, the DNP outlined some of the specific values of the Oceanic Shoals Marine Park that
this EP needs to consider, due to the proximity of the proposed activity to the AMP. These values include, but
are not limited to, the following:

Species listed as threatened, migratory, marine or cetacean;
BlAs including foraging and interesting habitat for marine turtles;

Carbonate bank and terrace systems of the Van Diemen Rise—an area characterised by terraces,
banks, channels and valleys supporting sponges, soft coral, polychaetes, ascidians, turtles, snakes and
sharks;

Carbonate bank and terrace system of the Sahul Shelf—an area characterised by terraces, banks,
channels and valleys, supporting sponges, soft corals, sessile filter feeders, polychaetes and ascidians;

Pinnacles of the Bonaparte Basin—an area that contains the largest concentration of pinnacles along
the Australian margin, where local upwellings of nutrient-rich water attract aggregations of fish,
seabirds and turtles; and

Shelf break and slope of the Arafura Shelf—an area characterised by continental slope, patch reefs and
hard substrate pinnacles that support over 280 demersal fish species.

Although the Seismic Survey does not specifically overlap the Oceanic Shoals Marine Park itself, it does overlap
with some features that are identified values within the Marine Park. To avoid unnecessary duplication in this
EP, the values associated with the Oceanic Shoals Marine Park and where the potential impacts on those values
are addressed within this EP are outlined in Table 55.
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Table 55 Conservation Values within the Oceanic Shoals Marine Park that may be affected by Acoustic

Disturbance

Conservation Values

Location in EP for full assessment of acoustic effects on conservation values

Carbonate bank and terrace
system of the Sahul Shelf KEF

This KEF is regionally important due to its role in enhancing biodiversity and local

productivity relative to its surrounds by providing elevated hard substrates to which
organisms can adhere and expose filter-feeders to the maximum amount of passing
nutrients.

As outlined in Section 7.2.2.1.2, while there is limited published literature on the
potential impacts of seismic noise on sponges and other sessile benthic invertebrates,
any impacts are expected to be temporary, localised and restricted to the parent
population. However, changes at the community level will unlikely be discernible
from the natural variation observed. The potential risk to benthic invertebrates and
sponges within the KEF has been assessed as low.

Due to the temporary and localised nature of the effects, biodiversity will be
protected and maintained in the long-term and the functioning and integrity of these
benthic communities will be maintained. The Seismic Survey will not be inconsistent
with the IUCN VI principles and the objectives of the Management Plan.

Pygmy blue whale migration
BIA

Potential impacts on pygmy blue whales have been assessed in Section 7.2.2.1.6
(physiological impacts) and Section 7.2.2.2.5 (behavioural impacts), which in turn
directly relates to the potential impact on the BIA. The results of these two sections
found that, based on the control measures being in place, the impacts are at worst
moderate. Due to this, and the control measures in place to manage any potential
impacts on blue whales, it is considered that the Seismic Survey will not be
inconsistent with the IUCN VI principles and the objectives of the Management Plan.

Whale shark foraging BIA

The whale shark foraging BIA represents waters where solitary whale sharks may
forage during the migration from Ningaloo, which occurs primarily in spring
(September to November) and partially overlaps the OA. Potential impacts from the
Seismic Survey on whale sharks has been discussed within Section 7.2.2.1.7
(physiological impacts) and Section 7.2.2.2.6 (behavioural impacts), which in turn
relates to potential impacts on the BIA itself. Based on the assessments within these
sections and the control measures to be implemented during the Seismic Survey, it is
considered that the Seismic Survey will not be inconsistent with the IUCN VI principles
and the objectives of the Management Plan.

Olive Ridley, Loggerhead and
Flatback turtle foraging and
interesting BIAs

As outlined in Section 4.5.5 there are several BIAs for marine reptile species, including
Olive Ridley, Loggerhead and Flatback turtle, in the region, including within the OA,
along the coastline and offshore islands adjacent to the OA, and within or close to the
EMBA. Potential impacts from the Seismic Survey on the species associated with the
foraging and interesting BlAs are discussed within Section 7.2.2.1.5 (physiological
impacts) and Section 7.2.2.2.4 (behavioural impacts). The conclusion of both of these
sections is that the impacts from the Seismic Survey on marine reptiles is low. Based
on this, the Seismic Survey will not be inconsistent with the IUCN VI principles and
the objectives of the Management Plan.

Cultural values within the NT
northern region and the
Kimberley region

As outlined within Section 4.6, there are no cultural values located within the OA
itself; however, there are values located inshore of the OA, within the EMBA. Due to
this separation distance, the potential impacts from the Seismic Survey on cultural
values are limited to those unplanned activities (i.e. potential hydrocarbon spill). As
such, an assessment of the potential impacts on cultural values is discussed within
Section 8.3.4 in relation to the unlikely event of a hydrocarbon spill.

Based on these assessments, the Seismic Survey will not be inconsistent with the
IUCN VI principles and the objectives of the Management Plan.

SLR®

Page 286




Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

An EP cannot be approved if the activity is likely to result in unacceptable impacts that are inconsistent with the
IUCN principles and relevant Management Plan objectives. Based on the discussions within Table 55, and the
assessments on the various conservation values associated with the Oceanic Shoals Marine Park throughout
Section 7, along with the implementation of the control measures, it is considered that the Seismic Survey will
not be inconsistent with the IUCN principles and the NMR Management Plan objectives when operating within
the OA.

7.2.2.4.2 Biologically Important Areas

BIAs are spatially defined areas where aggregations of individuals of a species are known to display biologically
important behaviours. These areas have no legal status; however, a number of Conservation Management Plans
outline recommendations for MSSs operating within a defined BIA. BIAs for mammals, reptiles and seabirds has
been registered within the OA and/or EMBA.

BIAs associated with 21 different threatened and/or migratory species were identified as potentially occurring
within the OA (four BIAs for three different species; Pygmy Blue whale, Whale shark and Flatback Turtle) and
the EMBA (28), 32 BIAs in total, see summary in Table 13. The BIAs are linked to behaviours as; foraging,
distribution, migration, resting, breeding, calving and nursing.

There are eleven seabird BIAs represented by nine different threatened and/or migratory species (classified by
the EPBC Act) of relevance to the EMBA, none of these overlap with the OA. As discussed in Sections 7.2.2.1.8
(physiological impacts) and 7.2.2.2.7 (behavioural impacts), the consequence of potential impacts from seismic
sound exposure during the Seismic Survey on seabirds have been assessed as Low (Minor x Rare) for all potential
impacts.

A foraging BIA for whale shark (classified as vulnerable and migratory) overlaps with the OA. The potential
impacts of acoustic disturbances on whale shark have been discussed in detail in Sections 7.2.2.1.7 (physiological
impacts), 7.2.2.2.6 (behavioural impacts), and 7.2.2.3.1 (perceptual impacts). As a result, the residual risk of
impacts to elasmobranchs from seismic sound exposure during the Seismic Survey has been assessed as Low
(Minor x Rare) for potential physiological impacts and as Low (Minor x Unlikely) for potential behavioural
impacts.

The OA overlaps with a flatback turtle foraging BIA. Flatback turtles are classified as vulnerable and migratory.
In addition, loggerhead turtle and olive ridley turtle foraging BlAs have been identified nearby (approximately 9
km to the east of the OA), and both these species are classified as endangered and migratory. The potential
impacts of acoustic disturbances on these turtles have been discussed in detail in Sections 7.2.2.1.5
(physiological impacts) and 7.2.2.2.4 (behavioural impacts). As a result, the residual risk to marine reptile
physiology arising from acoustic disturbance during the Seismic Survey has been assessed as Low (Minor x
Possible) for potential physiological impacts and Low (Minor x Unlikely) for potential behavioural impacts.

Pygmy blue whale migration and known distribution BIAs overlaps with the northwest part of the OA. The
nearest blue whale feeding BIA is located 294 km southwest of the OA. Pygmy blue whales are classified as
endangered. There is a high likelihood of encountering pygmy blue whales in and around the migratory BIA for
most months of the year. The potential impacts of acoustic disturbances on blue whale have been discussed in
detail in Sections 7.2.2.1.6 (physiological impacts), 7.2.2.2.5 (behavioural impacts), and 7.2.2.3.2 (perceptual
impacts).
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All Australian marine mammals are fully protected under the EPBC Act, so the potential for causing adverse
effects during any MSS is taken extremely seriously. The animat modelling results for cumulative TTS and PTS
onset distances shows that the standard shutdown zones recommended in the EPBC Act Policy Statement 2.1
are insufficient to manage the risk of auditory impairment to baleen whales during the Seismic Survey. Based
on the findings of the modelling results, additional management procedures and control measures are proposed
and will be implemented for blue whales during the seismic survey when the acoustic source is active in the BIA
and buffer area (see proposed control measures in Sections 7.2.2.1.6, 7.2.2.2.5, 7.2.2.3.2 and a summary of all
control measures for managing acoustic disturbance during the Seismic Survey in Table 56).

With specific regards to the objectives of the blue whale recovery plan, the Seismic Survey will be consistent
with the objectives within this recovery plan, and it is considered that anthropogenic noise in the blue whale
migratory BIA will be managed through the survey design and implementation of the additional control
measures so that any blue whale may continue to utilize the area without injuries or behavioural disturbances.
Therefore, it is considered that the residual environmental impacts and risks of the proposed Seismic Survey on
blue whales are managed to an Acceptable Level.

The residual risk of potential physiological impacts on blue whales arising from acoustic disturbance during the
Seismic Survey has been assessed as Low (Moderate x Rare). The residual risk of behavioural impacts to blue
whales from acoustic disturbance during the Seismic Survey has been assessed as Moderate (Moderate x Likely)
The residual risk of impacts to noise perception on blue whales from seismic sound exposure and vessel noise
during the Seismic Survey has been assessed as Moderate (Minor x Certain).

Based on the risk assessments for all marine receptors, the total residual risk to all BIAs within the EMBA arising
from the Seismic Survey has been assessed as Low (Minor x Unlikely).

7.2.2.4.3 Key Ecological Features

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

The Carbonate Bank and Terrace System of the Sahul Shelf KEF is recognised for its role in enhancing biodiversity,
which values apply to both benthic and pelagic habitats. The banks are also known as a biodiversity hotspot for
sponges, in addition to foraging areas for several turtles. Humpback whales and green and freshwater sawfish
are also likely to occur in the area (Donovan et al., 2008). The KEF does not overlap with the blue whale BIAs.

The known and potential impacts from acoustic disturbances associated with the Seismic Survey on all identified
marine receptors supported by this KEF, have been discussed throughout Sections 7.2.2.1 (potential
physiological effects) and Section 7.2.2.2 (potential behavioural effects), as well as Section 7.2.2.3 (potential
perceptual effects) together with a residual risk assessment for each receptor.

The residual risk of potential impacts on marine receptors, apart from marine mammals, arising from acoustic
disturbance during the Seismic Survey has been assessed as Low. The residual risk of potential impacts on marine
mammals arising from acoustic disturbance during the Seismic Survey has been assessed as Low — Moderate.

Based on the risk assessments for all marine receptors, the residual risk to Carbonate Bank and Terrace System
of the Sahul Shelf KEF arising from the Seismic Survey has been assessed as Low (Minor x Unlikely).
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7.2.3 Known and Potential Impacts on Commercial Fisheries

Effects on commercial fishing from the Seismic Survey may occur via two main mechanisms:

e the physical presence and interaction of the seismic survey vessel and towed equipment has the
potential temporarily exclude fishers from their fishing grounds and inconveniences in needing to plan
their fishing operations around the planned survey routes (discussed in Section 7.1.3.1); and

e underwater sound from the seismic source has the potential to affect fish species which are targeted to
be caught.

Changes in the behaviour and physiology of fish and invertebrate species (see Sections 7.2.2.2.1, 7.2.2.1.3 and
7.2.2.2.2) as a result of the Seismic Survey can potentially affect commercial fishing operations (McCauley et al.,
2000). Although the analysis of catch data does not reveal the underlying mechanisms that may cause changes
in catch rates, such data are, understandably, the response type most directly of interest to the fishing industry.

The primary fishery in and around the OA is the NDSMF, with a very minor amount of fishing also being
undertaken in the OA under the MMF.

As discussed in Section 7.2.2.2.2, acoustic disturbance associated with seismic surveys may modify fish
behaviour, and this is often observed as fish moving away from a loud acoustic source to reduce or minimise
their exposure. As a result of modified fish behaviour, local abundances, distributions and, consequently, catch
rates may be impacted during seismic surveys. This has the potential to manifest as short-term effects on catch
rates within and around a survey area. However, fish behavioural responses are often observed to be temporary
and short-term, with fish returning to their original area after a short period of time. For example, studies by
Engas et al. (1996) and Slotte et al. (2004) have observed fish species (cod/haddock and blue whiting/herring
respectively) moving back to their original areas within five days following the completion of seismic activity.

A number of studies have examined the effects of seismic activities on catch rates of fish species. A recent
critical review by Carroll et al. (2017) concluded that such studies have found positive, inconsistent, or no effects
of seismic surveys on catch rates or abundance of fish.

Bruce et al. (2018) examined the impacts of a 2D MSS in Australia’s Gippsland Basin using a combination of field
studies and analysis of commercial catch rates before and after the seismic survey, with this study representing
one of the few studies on the direct effects of seismic discharges on unrestrained fish in the field. The
displacement and movement of tiger flathead, gummy sharks, and swell sharks was monitored using acoustically
tagged wild caught and released fish. Tags were detected by receivers placed on the seabed, allowing the
movement of fish to be tracked. Catch rates were compared within each gear type (i.e. Danish seine and gill-
net) before and after the survey (January 2012 — October 2015); three years prior to the survey was taken into
account to examine any seasonal and inter-annual variation, and six months post-survey to examine potential
impacts. The survey utilised a single 2,530 in® acoustic source array, with a highest measured SEL of 146 dBre 1
UPa recorded at 51 m water depth when the acoustic source was operating 1.4 km away. The response of the
study species to the seismic survey was found to be species-specific, showing the following results:

e  Movement of gummy sharks and swell sharks out of the monitored area largely occurred prior to the
commencement of the MSS, although both species moved in and out of the monitored area
throughout the study period, with two gummy sharks returning to the experimental zone during
seismic operations;
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e  Of the tiger flathead located within the experimental zone during seismic operations, 50% remained
in the area for the entire survey, and 50% departed. None of those that departed returned; however,
a degree of residency was suggested for those detected for extended periods, and a possible seasonal
movement out of the area was suggested due to all but one individual of this species departing the
monitored area by mid-June. The percentage of recorded movements was greater after the survey,
with movements during this period more consistently spread throughout a diel cycle;

e Anincrease in tiger flathead swimming speed was observed during the survey period, suggesting a
potential short-term startle response to the MSS activities;

e  Catch rate analysis indicated changes in the six-month period following the MSS in nine out of the 15
analysed species; catch rates increased in six species, while three showed reductions in predicted catch
rates. The authors note; however, that sawshark catch in the Danish seine sector increased sharply
prior to the MSS which is likely to have inflated the predicted catch rate, leading to a greater perceived
decrease in catch following the survey than might otherwise have occurred; and

e Changes in catch rate was found to be species and gear specific, with no single species showing a
consistent pattern in variation in catch between gear types.

Overall, Bruce et al. (2018) concluded that little evidence of consistent behavioural responses (excluding
flathead movement) or catch rate changes induced by the seismic survey were found.

Meekan et al. (2021) undertook a large-scale experiment that assessed the impacts of a seismic survey on
tropical demersal emperors, snappers, and groupers/rock cods on the North West Shelf of WA. The behaviours
and movements of fishes were assessed at high, medium, and low exposure sites, as well as at control sites. The
results showed there were no short-term or long-term effects on the composition, abundance, size structure,
behaviour, or movement of the studied fishes. The study found there to be little evidence that fish were
displaced by the exposure to the seismic source — movements of fish occurred over a limited area and there was
no evidence for the departure of fish after exposure. There was little evidence to suggest that seismic surveys
had impact on demersal fishes in this study.

Also, in Australia, Thomson et al. (2014) undertook a desktop study of four fish species (gummy shark, tiger
flathead, silver warehou, school whiting) in the Gippsland Basin, Bass Strait and found no consistent
relationships between catch rates and effects from 183 seismic surveys undertaken in the area. These authors
do however acknowledge that the large historical window of the seismic data may have masked immediate or
short-term effects which cannot therefore be excluded. A further desktop study in 2015 targeted a single seismic
survey and found that catch rates in the six months post-survey, six of the 15 species examined showed higher
catch rates, three species showed reduced catch rates, and five species showed no change (Przeslawski et al.,
2016a).

International studies that report no significant effects of seismic activities on catch rates include Pickett et al.
(1994), who documented the distribution of bass in Lyme Bay (UK) during an MSS (peak source of 202 dBre 1
UPa@1 m) over three and a half months and found no long-term changes in bass distribution or large-scale
emigrations from the survey area. In another study, Jakupsstovu et al. (2001) undertook a large-scale study on
catch rates around the Faroe Islands and found that although the majority of fishers perceived a decrease in
catch during seismic operations, analysis of logbook records during periods with and without seismic operations
showed no significant effect of seismic activity on catch rates in the area. Furthermore, La Bella et al. (1996)
found no changes in trawl catches of short-finned squid (/llex coindetti) or Norway lobster (Nephrops norvegicus)
one day after an MSS using an acoustic source at a SPL of 210 dB re 1uPa @ 1 m (corresponding to levels of 149
dB re 1uPa at the animals’ location) in the Central Adriatic Sea.

Page 290 SLRQ’



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

Lokkeborg et al. (2012) found that during seismic activities on a Norwegian fishing ground, catch rates changed
for all species studied, except for saithe. Gillnet catches for redfish and Greenland halibut increased by 86% and
132% respectively, compared to pre-activity levels. In contrast, longline catch rates fell (16% for Greenland
halibut, 25% for haddock). These varied results were explained by greater swimming activity versus lowered
food search behaviour in fish exposed to air-gun sound emissions. Acoustic mapping of fish abundance did not
suggest displacement from fishing grounds, suggesting strong habitat preference in some species.

Some studies clearly demonstrate a reduction in catch per unit effort in close proximity to seismic operations.
Such effects are usually temporary and localised, generally lasting from one to five days following the cessation
of seismic activity. For example, Bendell (2011) analysed long-line catches off the coast of Norway during the
acquisition of a two-week MSS with a peak source level of 238 dB re 1 uPa@1 m. Catch rates reduced by 55 —
80% within the survey area for distances up to 5 km from the active source; however, these reductions were
temporary with catch rates returning to normal within 24 hours of the seismic operations ceasing. There are no
studies reporting evidence of long-term displacement in commercially fished species.

In studies where reductions in catch rates occur in conjunction with seismic activities, it can often be difficult to
conclusively attribute a change in catch rate to the impacts of such exposure. For example, Engas et al. (1996)
investigated the abundance and catch rates of cod (Gadus morhua) and haddock (Melanogrammus aeglefinus)
in the central Barents Sea seven days before, five days during, and five days after seismic acquisition using
acoustic sources. They found that trawl catches of cod and haddock and longline catches of haddock declined,
on average, by 50% after acquisition started and longline catches of cod reduced by 21%. Catch rates did not
return to pre-survey levels during the five-day period after seismic acquisition ended. These authors
hypothesised that the reduction in Atlantic cod and haddock catch rates reported from commercial longlines
and trawls was most likely due to fish moving away from the seismic area; however, Skalski et al. (1992) argued
that it may have been due to decreased responsiveness to baited hooks associated with an alarm behavioural
response, or impacts related to fishing the same area for over two weeks. Some authors (e.g. Gausland, 2003)
also argue that reductions in catch may represent natural fluctuations in fish stocks or long-term negative trends.

Sometimes, apparent increases in catch rates are observed in response to seismic surveys. For example,
significant changes to catch rates (both increases and decreases) were reported in response to seismic surveys
in Prudhoe Bay, Alaska (Streever et al., 2016). These changes were attributed to fish displacement with
increased and decreased catch rates occurring depending on the location and timing of fishing efforts in relation
to the survey.

Catch rates could also conceivably change in response to flow-on effects associated with changes in the
abundance or distribution of zooplankton prey. As discussed in Section 7.2.2.1.1, a recent study by McCauley
et al. (2017) links seismic survey to zooplankton mortality, which could presumably have a negative effect on
the prey availability for some pelagic fish species. However, any potential flow-on effects to marine food webs
are expected to be spatially restricted to within a few kilometres of the Seismic Vessel with baseline conditions
resuming relatively quickly after survey completion (see Richardson et al., 2017).

Behavioural changes which may result from seismic activities also have the potential to affect fish spawning
activities. This may occur as a result of fish temporarily diverting efforts away from spawning aggregations, egg
production and recruitment success. Masking of fish vocalisations may also reduce the amount of spawning
activity (Hawkins and Popper 2017).

Due to a lack of data, it is not possible to determine spawning periods and/or locations within the OA for a
number of fish species. There is likely to be limited benefit (if any) from trying to implement a survey design
based around these restrictions in place as the OA has a large spatial extent.
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Based on this, and the fact that any behavioural effects on fish from seismic surveys are likely to be short term
and temporary, with literature finding that fish return to normal behaviour and distributions within days of
acoustic exposure, it is assessed that the Seismic Survey will have limited impact on fish fecundity, spawning or
reproductive potential (assessed in relation to fish behavioural effects).

Section 7.2.2.1.1 provides a discussion and assessment of the potential effects of seismic acoustic disturbance
on fish eggs and larvae, where it is also discussed that seismic operations may have some negative effects on
zooplankton populations based on recent studies. Consequently, there is the potential for fisheries yield and
spawning stock to be adversely affected in subsequent years.

From the literature discussed in this section, it can be summarised that for fish species, studies suggest that in
some circumstances behavioural displacement reduces catch rates while in other circumstances catch rates
increase. A number of studies also show no change in catch rates. This summary agrees with the conclusion
reached by Przeslawski et al. (2016a) who concluded that “...[their] results support previous work in which the
effects of seismic surveys on catch seem transitory and vary among studies, species, and gear types”. Although
some studies have linked reductions in catch rates to the effects of seismic activities, the body of peer reviewed
literature on this topic does not support any long-term abandonment of fishing grounds by commercial fish
species. There are a number of studies indicating that post-survey catch levels return to pre-survey levels
following the cessation of seismic activities (e.g. Carroll et al., 2017). Also, it isimportant to note is that although
some fish may be temporarily displaced during seismic activities, the total number of fish within the fishery stock
will remain unchanged (Przeslawski et al., 2016a).

As discussed in Section 7.2.2.1.3, the potential for fish mortality due to peak noise exposure has been identified
within 250 m of the active source at full power. However, it is important to note that there are currently no
documented cases of fish mortality upon exposure to seismic sound under field operating conditions. Studies
show that exposure to seismic sound is considered unlikely to result in direct fish mortality.

To further reduce the potential for any impacts on fish at the population level, SLB have also taken steps to
ensure that the Seismic Survey takes place in the shortest time possible (by operating 24 hours per day); and
through stakeholder engagement has identified sensitive areas for fisheries, and has made a commitment
through the ongoing stakeholder engagement plan to continually engage with the fishers so that any impacts
on the fishers and fisheries can be considered as part of the survey design during the acquisition phase if
required.

Given the evidence of fish returning to survey areas following the cessation of seismic/acoustic activities, it is
highly likely that any effects on fish will be temporary, and fish will return to normal behaviour and distributions
within days of any acoustic exposure. There are unlikely to be any population level effects for fish and
subsequently, effects on catch rates are considered to be minimal.

Overall, it is considered that the risk of any discernible impacts on catch rates of commercial fisheries targeting
fish during and after the Seismic Survey will be Low (Minor x Possible).
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7.2.4 Known and Potential Impacts on Commercial and Recreational Dive Operations

Human ears are most sensitive to waterborne sounds that range in frequencies from 400 Hz to 1 kHz, with a
peak sensitivity at 800 Hz (Anthony et al., 2009). The sensitivity of the diver to underwater noise is largely
influenced by the diving apparatus worn. SCUBA dive masks result in a ‘wet’ ear where the water floods the
external auditory canal. In contrast, enclosed helmets most often used by commercial divers maintain a ‘dry’
ear. Hearing sensitivity is lower in divers using a ‘wet’ ear system, and therefore elevated noise levels are more
damaging to divers using ‘dry’ ear systems (Anthony et al., 2009). Further hearing protection may be provided
by neoprene hoods used by ‘wet’ ear divers, reducing noise attenuation, particularly in shallower water depths
(Anthony et al., 2009; Cudahy and Parvin, 2001).

Effects of noise on human divers range from dizziness, disorientation, temporary paralysis of limbs, or TTSs, to
PTSs, severe pain, and haemorrhaging of soft tissues (Cudahy and Parvin, 2001). For sounds with frequencies of
500 — 2,500 Hz, Parvin et al. (2005) reported temporary dizziness and related symptoms for bareheaded divers
exposed to sound levels above 176 dB re 1 puPa, and vibration in forearms and thighs at sound levels above
180 dB re 1 pPa. Sounds were tolerated up to 191 dB re 1 pPa (the maximum used in the trial); however, from
these results a threshold exposure level for human divers of 145 dB re 1 uPa was proposed for 100 — 500 Hz
frequencies, and 155 dB re 1 puPa for 501 — 2,500 Hz.

In 2020 the Diving Medical Advisory Committee released Rev 2.1 of ‘Safe Diving Distance from Seismic Surveying
Operations’ Guidance Note which extended the threshold distances stated in previous revisions of the Guidance
Note, with the following guidance (among others):

e Plans should be made to avoid overlapping seismic and diving activities; where this is not possible, the
activities should be prioritised and a simultaneous operations plan developed;

e Where diving and seismic activity are schedule to occur within a distance of 45 km, it is good practice
for all parties to be made aware of the planned activity where practicable, including clients/operators,
diving and seismic contractors;

e Where diving and seismic activity will occur within a distance of 30 km a joint risk assessment should be
conducted between the clients/operators involved in the seismic and diving contractors in advance of
any simultaneous operations;

e The maintenance of effective communication and cooperation between the seismic vessel and the
diving vessel is essential;

e Minimum safe distances should not be compromised by either party; and

e Should any diver in the water experience interference with communications, the noise level is
considered to exceed acceptable exposure levels, feels sudden discomfort or places the diver at risk in
any other way, the diver’s exposure should be terminated.

Offshore oil and gas installations are typically noisy above and below water; therefore, commercial divers
working around the offshore facilities are already exposed to high levels of noise (Anthony et al., 2009; Kirkland
et al., 1989). Dive operations at these installations are routinely carried out for inspection and maintenance
works and may occur while the Seismic Survey is operating. The closest producing fields from the acquisition
area are;

e Northern Endeavour — 55 km; and

e Montara Venture — 60 km.
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As outlined within Section 4.7.2.3, recreational diving may occur within the EMBA, primarily concentrated
around natural features such as reefs, islands and cay (e.g. Ashmore Reef located approximately 170 km from
the acquisition area) and around structures such as shipwrecks (e.g. the Ann Millicent shipwreck located
approximately 130 km from the acquisition area).

Although the UAM report in Appendix A does not provide the horizontal distances from the seismic source for
the 145 dB re 1 pPa isopleth as outlined as a threshold in Parvin et al. (2005), the results for 140 dB re 1 pPa
have been utilised as a conservative value for assessing impacts to divers. Given the large separation distance
to those sites utilised by recreational divers (> 130 km) from the acquisition area, the following assessment has
focused on potential impacts to any dive operations undertaken at the nearby producing fields.

Interrogating the UAM report in Appendix A shows that for those sites modelled in closest proximity to the
installations (being Site 25 and 15) the 140 dB re 1 pPa and 150 dB re 1 yPa isopleth do not extend out to the
Northern Endeavour or Montara Venture, with ranges from 20 — 50 km. Although both installations are outside
of the recommended safe distances under the Diving Medical Advisory Committee Guidance Note, and located
further away than thresholds distance, all installation operators will be kept updated throughout the programme
with the 48-hour look-ahead so that they may schedule any dive operations as they deem appropriate to ensure
the safety of their divers as they undertake their own risk assessment as part of their diving procedures. SLB
will be in regular contact with gas installation operators who will be able to schedule dive operations as they
deem appropriate.

Consultation has also been conducted with potential dive operators in and around the OA, with no responses to
date raising concerns with the proposed Seismic Survey.

Based on the above, and the control measures in place (such as ongoing consultation), the potential risk to divers
from noise emissions during the Seismic Survey has been assessed as Low (Rare x Moderate).

7.2.5 Control Measures

All potential control measures (to manage potential impacts from seismic noise emissions to ALARP) that were
considered during the planning of the Seismic Survey have been included in Table 56. These control measures
have been assessed to consider the environmental benefits gained through their implementation, relative to
their time and effort with a clear delineation made between which control measures will be implemented during
the Seismic Survey and those which won’t. Justifications have been provided for each of the decisions against
each control measure in Table 56.
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Table 56 Assessment of Control Measures for Managing the Acoustic Disturbance to the Marine Environment

Control Measure

Implemented Control Measures:

Practicability/
Effectiveness

Justification

Impact
Reduction?

Will it be
adopted?

Limitation on maximum capacity of the acoustic
source

P =Yes
E = Effective

Source capacity is reduced to the minimum level possible whilst still
enabling survey objectives to be met within OA. This minimises the
produced sound levels entering the marine environment. Both
smaller and larger arrays were considered but given the water
depth and target depths of the geological structures, SLB have
determined that the 3.000 in® source is the most efficient source
size to complete the requirements of the survey objectives. This
maximum zero to peak sound pressure level from the 3,000 in3
acoustic source will be 256.3 dBre 1 pPa @ 1 m.

Yes

Yes

24/7 MSS operations

P =Yes
E = Effective

With the exception of periods where the acoustic source is inactive
(e.g. marine mammal presence within Exclusion Zone triggering a
shut-down or the cessation of night-time operations on the basis of
Marine Mammal Adaptive Management Procedures), the MSS will
operate 24/7. This reduces the overall duration of the survey to
minimise disturbance and displacement.

Yes

Yes

Restrictions on acoustic releases outside of the OA

P =Yes
E = Effective

Acoustic release will be limited to within the defined boundaries of
the OA, thereby restricting potential effects of acoustic disturbance
to within the boundaries of the OA. These effects have been
considered within this EP.

Yes

Yes

NOPSEMA website search on activity status and
summaries for EP submissions and decisions

P =Yes
E = Effective

The NOPSEMA database has been searched for EP submissions and
decisions so SLB can identify whether any MSS’s may potentially
overlap spatially or temporally with the Seismic Survey. This
enables the development and implementation of mitigation
measures for cumulative effects.

Yes

Yes
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Effectiveness
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Impact
Reduction?

Will it be
adopted?

Spatial limitations of operations between multiple
MSSs to prevent cumulative effects

P =Yes
E = Effective

Multiple MSSs operating simultaneously in close proximity to each
other would potentially increase the spatial extent of acoustic
energy and the intensity of acoustic energy (if acoustic areas
overlap).

Ensuring complete spatial separation of each Seismic Vessel (and
therefore each acoustic source), will help limit sound source levels
to those associated with a single seismic source, which is easier to
manage and assess with respect to risks to marine species.

SLB will implement a 40 km spatial separation between SLBs
Seismic Vessel and any other operating MSS vessel so that they will
not acquire data simultaneously within 40 km of each other.

Yes

Yes

Compliance with the EPBC Act Policy Statement
2.1

P =Yes
E= Effective

The EPBC Act Policy Statement 2.1 outlines procedures that should
be followed by all Seismic Vessels conducting surveys in Australian
waters and has a focus on mitigating the effects of MSS on whales.
Part A procedures must be followed, while Part B procedures are
additional measures that may be required to further mitigate
against any effects. Details of both Part A and Part B procedures
that will be implemented are detailed in their respective sections
later in this table.

Yes

Yes

Maintenance of vessels

P =Yes
E = Effective

Proper maintenance of vessel machinery eliminates excess
vibrations which transfer noise into the water column.

Yes

Yes

A ‘turtle pause’ (or ‘shot pause’) will be
implemented if a marine turtle is seen within 500
m of the active acoustic source.

The seismic source will power-up when the turtle

is observed to be >500 m from the source, or has
not been seen for 15 minutes

P =Yes
E = Effective

This will result in a temporary cessation of the acoustic source so
that there is no acoustic disturbance when the source array is likely
to be closest to the turtle (or the turtle’s predicted position).

Yes

Yes
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Will it be

Inform relevant commercial fishers and the public
about the timing and duration of MSS

Effectiveness

P =Yes
E = Effective

This will keep all relevant users of the area informed and reduce
impacts on fishers and marine users by allowing them to target
locations away from the area of active acoustic data acquisition on
any given day. This will also minimise any potential interactions
between the Seismic Vessel and equipment (i.e. streamers) and
other commercial and recreational fishing vessels and gear.

48-hour look-aheads will be provided to those relevant commercial
fishers and associations, and relevant fishers will be part of the
ongoing stakeholder engagement programme to ensure they have
correct and up to date information for the duration of the survey
to assist with their planning. They will also have all relevant contact
details of who to contact on the water and on the shore should they
have any questions or issues about the operations.

Public notices will be posted of the commencement of the survey
and all local Councils or Government/State departments will be
notified of the survey. They will be provided with electronic
versions of the Information Pack (including contact details) which
can be passed on should they receive any calls or concerns.

Yes

adopted?

Yes

Detailed marine fauna sighting report (marine
mammals and turtles) and any interactions will be
recorded and submitted as part of the MMO
Report and post-survey Environmental
Performance Report.

A procedure will be in place so that notification
will be provided to the relevant local authorities of
any dead or distressed marine mammals as soon
as practicably possible.

P =Yes
E = Effective

OPGGS Environment Regulation 26(C) requires that “a titleholder
undertaking an activity must submit a report to the Regulator in
relation to the titleholder’s environmental performance for the
activity, at intervals provided for in the environment plan.”

Within two months following the completion of the Seismic Survey,
SLB will prepare a Post-survey Environmental Performance Report
for submission to NOPSEMA. This report will review the entire
programme and have the same scope and objectives as the Annual
Report. If possible, these reports may be combined.

Yes

Yes
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The OPGGS Environment Regulation 14(2) requires that “the
titleholder report to the Regulator in relation to the titleholder’s
environmental performance for the MSS and provide that the
interval between reports will not be more than one (1) year”.

Accordingly, SLB will submit an annual report to NOPSEMA that
reviews the outcomes and achievements for the Seismic Survey.

The annual report(s) will be submitted within two months of the
anniversary of the acceptance of this EP. Further details of the
Annual Reports are in Section 10.6.

IAGC mitigation measures for cetaceans during Geophysical
Operations recommend documenting all observations and report
immediately to local authorities any animals in distress.

EPBC Act Policy Statement 2.1 — Interaction Between Offshore Seismic Exploration and Whales Part A standard measures to be adhered to:

EPBC Act Policy Statement 2.1: Precaution Zones | P =Yes Precaution Zones are set based on the likely sound levels | Yes Yes
E= Effective surrounding the acoustic source as demonstrated by acoustic
modelling. The use of Precaution Zones provides the basis for the
mitigation measures throughout the EPBC Act Policy Statement 2.1
and defines the zones where certain operational procedures will be
implemented (e.g. shut-downs of the acoustic source when a whale
enters/is sighted within the Shut-down Zone).
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Justification

Impact
Reduction?

Will it be

Effectiveness

Based on the modelling results, SLB will take a conservative
approach and implement an extended 2 km Shut-down Zone for
baleen whales and a 3+ km Observation Zone for the duration of
the survey; When the acoustic source is active within the blue
whale BIA and 17 km buffer, a 5 km observation zone will be
implemented. The 3+ km zone will be visually monitored by two
MMOs on the Seismic Vessel, and two additional MMOs will be
stationed on the Chase Vessel when operations are occurring inside
the blue whale BIA and buffer to assist with observations out to 5
km. In addition, SLB will have two PAM Operators on the Seismic
Vessel that will be monitoring 24 hours per day while the source is
active to assist in locating whales in the vicinity but outside the
visual Observation Zone, and during the hours of darkness or
periods of poor visibility.

adopted?

EPBC Act Policy Statement 2.1: A.1 — Pre-survey
Planning

P =Yes
E = Effective

Pre-survey planning is a requirement of the EPBC Act Policy
Statement 2.1 and requires SLB to identify the key environmental
receptors in and around the OA, including identification of
important habitats/areas, seasonality, etc. Mitigation measures
have been implemented while taking into consideration the
findings of the pre-survey planning phase.

Extensive pre-survey planning has formed the basis of this EP.
Multiple sensitivities in and around the OA have been identified,
and control measures have been developed to ensure that a
precautionary approach has been adopted for the duration of the
survey.

Additional mitigations have been implemented to account for the
temporal and spatial overlap between the proposed MSS
operations and the blue whale migratory BIA. These additional
mitigations are presented later in this table.

Yes

Yes
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EPBC Act Policy Statement 2.1: A.2 — Crew
training

Effectiveness

P =Yes
E = Effective

Vessel crew are required to have sufficient training in order to
implement the mitigation procedures of the EPBC Act Policy
Statement 2.1. SLB will ensure there is sufficiently trained crew to
fulfil the basic requirements outlined below. The trained crew
members who are nominated must have proven experience in
whale observation, distance estimation and reporting.

At the start of the survey a briefing will be provided to all crew on
board the survey vessels on environmental matters, including
information on the EPBC Act Policy Statement 2.1, whale
identification and the environmental legal obligations for
companies operating in Australian waters.

Reference material will be provided and made available for the
duration of the survey onboard the vessel(s), including the EPBC Act
Policy Statement 2.1, the Department’s Whale and Dolphin sighting
report form and the APPEA CD Guide ‘Search Australian Whales and
Dolphins’.

Appropriate visual aids such as binoculars will be available on board
the vessel to aid in the identification and reporting of any whales
sighted.

In addition to trained crew (as required under the standard
management procedures), SLB are also required to have two
dedicated and experienced MMOs onboard as per EPBC Act Policy
Statement 2.1 as a result of the likelihood of encountering whales
during the Seismic Survey being moderate to high as assessed
within this EP. Two additional MMOs will also be stationed on the
Chase Vessel during operations that occur in the blue whale BIA and
17 km buffer.

The MMOs will have primary responsibility for whale observation
and compliance of the Precautionary Zones; however, trained crew
can act as a support role when required to provide additional
observations.

Yes

Yes
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EPBC Act Policy Statement 2.1: A.3.1 — Pre-start- | P =Yes Pre-start up visual observations are required under the EPBC Act | Yes Yes

up visual observations E = Effective Policy Statement 2.1. The Observation Zone (3+ km, or 5 km when

the acoustic source is active within the blue whale BIA and 17 km
buffer) will be monitored for the presence of whales for at least 30
minutes before the commencement of a soft-start procedure
during daylight hours.

The MMOs participating during the Seismic Survey will have direct
responsibility for undertaking pre-start-up visual observations and
compliance with the Precautionary Zones, with trained crew (see
above) support as required.

EPBC Act Policy Statement 2.1: A.3.2 — Soft start | P =Yes Soft start procedures are a gradual increase of power over a set | Yes Yes
procedures E = Effective period with the intention of allowing adequate time for whales to
leave the area before being exposed to the highest sound levels
(Wright and Cosentino, 2015). They will also alert other marine
fauna and allow them time to move away from the active source,
avoiding potential physiological impacts.

Soft starts over a period of 30 minutes are a requirement of the
EPBC Act Policy Statement 2.1, where their implementation allows
the power of an acoustic source to be gradually increased prior to
the survey commencing which ensures that any whales that go
undetected during pre-start-up observations have an opportunity
to leave the vicinity of the seismic array before full operational
power is reached.

Throughout the entire OA, soft start procedures will be limited to
conditions that allow visual inspection of the Observation Zone.
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EPBC Act Policy Statement 2.1: A.3.3 — Start-up | P =Yes During soft start procedures in daylight hours, an MMO will be on | Yes Yes

delay procedures E = Effective the bridge observing for whales. If a whale enters the 3+ km

Observation Zone (or the 5 km observation zone when the acoustic
source is active within the blue whale BIA and 17 km buffer),
another MMO or trained crew member will be called to the bridge
to assist in monitoring the whale/s to assess whether it leaves the
zone or enters the low power zone (for large, toothed whales only),
or a relevant Shut-down Zone. If the whale enters the relevant
Shut-down Zone (500 m for large, toothed whales and 2 km for all
baleen whales including blue whales), the acoustic source will be
immediately shut-down. If a toothed whale enters the low power
zone during soft start the source to be powered down to the lowest
possible setting.

If the acoustic source is shut-down, a soft start procedure will only
resume after the whale has been observed to move outside the
Shut-down Zone, or when 30 minutes has lapsed since the whale
was last sighted.

The intention of these delays is to allow sufficient time for any
whale/s to exit the Precaution Zones and avoid exposure to the
highest sound levels. Start-up delays are a requirement of the EPBC
Act Policy Statement 2.1.

If an infill line is required, a minimum delay of five hours would
occur to allow for repositioning of the Seismic Vessel to repeat data
acquisition at a particular location. However, in practice it is
anticipated that a 24 hour delay or more would occur between the
original pass and the infill pass.
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EPBC Act Policy Statement 2.1: A.3.4 — Operations
procedures

P =Yes
E = Effective

Operational procedures are a requirement of the EPBC Act Policy
Statement 2.1. Operational procedures to minimise acoustic
disturbance include the implementation of soft starts and delay
procedures (outlined above), and the requirement for the
continuous visual monitoring of whales in relation to the
Precaution Zones during daylight hours: which in the case of the
Seismic Survey will be undertaken by dedicated, trained and
experienced MMOs.

Yes

Yes

EPBC Act Policy Statement 2.1: A.3.5 — Stop work
procedures

P =Yes
E = Effective

Stop work procedures are a requirement of the EPBC Act Policy
Statement 2.1. Stop work procedures will be implemented when
1) a baleen whale enters the 2 km Shut-down Zone, or 2) any large,
toothed whale enters the 500 m Shut-down Zone; reducing
exposure of the whale to the highest sound levels. This control
measure will be implemented by independent MMOs that will be
onboard the Seismic Vessel, and the Chase Vessel while operation
within the blue whale BIA and buffer, at all times.

After the whale has been observed to have left the Shut-down Zone
for a period of 30 minutes or has not been detected for 30 minutes,
the start-up procedures can commence again.

Yes

Yes

EPBC Act Policy Statement 2.1: A.3.6 — Night-time
and low visibility procedures

P =Yes
E = Effective

Specific night-time and low visibility procedures are a requirement
of the EPBC Act Policy Statement 2.1. They allow the MSS to
continue throughout periods of reduced/low visibility (e.g. night-
time, or periods of rough seas or fog). During these periods,
operations may proceed provided there have not been three or
more whale instigated power-down or shut-downs during the
preceding 24-hour period. However soft start procedures will be
limited to conditions that allow visual inspection of the Observation
Zone. SLB has adopted the threshold of three or more whales
based on what was recommended within the EPBC Act Policy
Statement 2.1 Standard Management Procedures.

Yes

Yes
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In addition to this, the following notes are applicable to operations
occurring inside the blue whale BIA or 17 km buffer: 1) this
mitigation will apply irrespective of shut-down locations relative to
the blue whale migratory BIA or buffer, and 2) night-time and low
visibility operations may only resume in the blue whale migratory
BIA or buffer after 24 hours of no blue whale instigated shut-downs
(again, irrespective of location relative to the blue whale migratory
BIA or buffer).

The PAM system will be programmed and tuned to ensure
sensitivity within a frequency range of 10 Hz to 200 kHz to detect
the species likely to be found in the OA as identified in the
development of the EP (in particular the PAM system will
theoretically be able to detect the low frequency calls of baleen
whales and the high frequency echolocation clicks of sperm
whales). The full system specifications of the PAM system are
provided in Appendix J.

EPBC Act Policy Statement 2.1: A.4 — Compliance | P =Yes A report on the conduct of the survey and any whale interactions | NA Yes
and Sighting Reports E = Effective will be provided to the DoEE within two months of survey
completion following the minimum content recommendations in
the EPBC Act Policy Statement 2.1. All cetacean sightings will be
recorded in the 'Cetacean Sightings Application' software.

Page 304 S LR®



Schlumberger Australia Pty Limited SLR Ref No: 675.30093.00000-R01-v2.0-Bonaparte EP-20220607.docx
Bonaparte MC3D Marine Seismic Survey June 2022
Environment Plan

Control Measure Practicability/ Justification Impact Will it be
Effectiveness Reduction? adopted?

EPBC Act Policy Statement 2.1 — Interaction Between Offshore Seismic Exploration and Whales Part B additional measures for whales:

EPBC Act Policy Statement 2.1: B.1 — Marine P =Yes The use of trained, dedicated and experienced MMOs is a | Yes Yes
Mammal Observers E = Effective recommendation of Part B.1 of the EPBC Act Policy Statement 2.1
when the likelihood of encountering whales is moderate to high.
From the assessment undertaken within this EP (Section 7.2) it has
been determined that the likelihood of encountering whales during
the Seismic Survey is moderate-high. Therefore, SLB will have two
trained and experienced MMOs onboard the Seismic Vessel for the
duration of the Seismic Survey and two trained and experienced
MMOs will be stationed on the Chase Vessel for operations that
occur in the blue whale BIA and 17 km buffer. The role of MMOs is
to undertake all visual observations for whales and to ensure that
the appropriate mitigation measures occur in response to any
whale sightings in the Precaution Zones in compliance with the
mitigation measures outlined in this EP. MMOs will also assist the
trained crew in any marine mammal observations and be available
to provide advice should whales be encountered.

The MMOs used during the Seismic Survey must have logged a
minimum of 20 weeks’ relevant sea-time engaged in MSS
operations in Australian waters as an MMO or MFO and have
proven ‘at sea’ experience in whale identification and behaviour,
and distance estimation. The MMOs used must be confident in the
identification of those species that the EP predicts will be present
in the OA.
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EPBC Act Policy Statement 2.1: B.2 — Night- P=Yes The EPBC Act Policy Statement 2.1 recommends that in areas where | Yes Yes
time/Poor visibility E = Effective whales are expected to be encountered, the proponent should

include measures to detect whale presence and apply measures to
reduce the likelihood of encounters. Regarding this, PAM will be
implemented to assist with whale detection (see below). SLB will
also limit the initiation of soft start procedures to conditions that
allow visual inspection of the Observation Zone and adaptive
management measures (as outlined above) will mean that night-
time and low visibility operations will only occur if there have not
been three or more whale instigated power-down or shut-down
situations during the preceding 24-hour period. The combination of
PAM and adaptive management will provide a high level of
protection to whales in the OA.

EPBC Act Policy Statement 2.1: B.4 — Increased P =Yes The EPBC Act Policy Statement 2.1 defines the standard Shut-down | Yes Yes
Precaution Zones E = Effective Zone as being 500 m from the acoustic source with a Low-power
Zone out to 2 km. In keeping with their precautionary approach,
SLB have committed to extending the Shut-down Zone out to 2 km
from the acoustic source for all baleen whales to provide additional
protection for these low-frequency cetaceans. On this basis, with
the implementation of the additional controls that SLB has
proposed, the Low-power Zone is only required for toothed whales.
When species identification is uncertain, a precautionary approach
will be taken, and a detection will be assumed to be a baleen whale
until identification is otherwise confirmed.
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EPBC Act Policy Statement 2.1: B.5 — Passive
Acoustic Monitoring (PAM)

Effectiveness

P =Yes
E = Effective

Visual methods of scanning for whales are restricted to daylight
hours and relatively calm weather conditions. Animal behaviour
such as diving further reduces detection probability (Verfuss et al.,
2018). PAM detects whale vocalisations in real-time and is useful
during night-time, low visibility operations and for submerged
animals. The use of PAM is a suggestion under Part B.5 (Additional
Measures) of the EPBC Act Policy Statement 2.1 when the
likelihood of encountering whales is moderate to high.

SLB will run and monitor a PAM system around the clock while the
acoustic source is active; hence, detections of cetacean
vocalisations will occur both at night and during daylight hours (to
augment visual detections). The PAM system will be programmed
to cover a frequency range of 10 Hz to 200 kHz to theoretically
detect a) low frequency vocalisations of baleen whales, and b) the
high frequency echolocation clicks of sperm whales.

Two trained, dedicated and experienced PAM Operators will be on
the Seismic Vessel for the duration of the survey, with at least one
PAM Operator maintaining ‘acoustic watch’ at all times.

PAM Operators must have logged a minimum of 20 weeks’ relevant
sea-time engaged in MSS operations in Australian waters as a PAM
Operator (following the recommendation of the Marine Mammal
Observer Association (MMOA, 2019). PAM experience will be a
pre-requisite for the recruitment of personnel for these positions.
A full replacement PAM system will be kept onboard the Seismic
Vessel and will be used as a back-up in the event that the PAM
system malfunctions and is unable to be repaired.

Frequency sensitivity will be designed into the hardware to remove
vessel noise at very low frequencies masking whale vocalisations
which may limit the performance of PAM.

Yes

Yes
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PAMGuard software will be incorporated into the PAM system to
assist with locating and classifying the vocalisations of marine
mammals. This sophisticated software allows the trained PAM
Operators to make robust decisions during real-time mitigation
operations, such as requesting shut-downs based on whales
entering the Precaution Zones or based on whales remaining in the
vicinity over longer time periods risking TTS. The full PAM specs
that will be implemented for the Seismic Survey are provided in
Appendix J.

Where possible, PAM detection distances will be validated against
MMO observations early in the survey schedule to determine PAM
accuracy. Validations will occur during daylight hours and good
sighting conditions. PAM will be considered to be reliable if
estimated distances deviate by < 20%. Following validation, PAM
may be used to trigger shut-downs at night and during periods of
low visibility. In the event of a positive PAM whale detection prior
to PAM validation, a precautionary approach will be taken whereby
a shut-down will occur regardless of species identification or
distance estimate.

EPBC Act Policy Statement 2.1: B.6 — Adaptive
Management

P =Yes
E = Effective

In accordance with the EPBC Act Policy Statement, adaptive
management procedures will be adopted for blue whales and other
baleen whales as described below. For any adaptive management
procedures outside of the blue whale migratory BIA or 17 km
buffer, if species identity is uncertain, any unidentified whale will
be assumed to be an ‘other baleen’ whale; inside the BIA or buffer,
unidentified whales will be assumed to be pygmy blue whales.

Adaptive management measures for blue whales —

Yes

Yes
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Effectiveness

e If three or more blue whale instigated shut-downs occur
within a 24-hour period, the Seismic Vessel will relocate to
another area at least 17 km away (and outside of the blue
whale migratory BIA or buffer) before commencing Pre Start-
up Visual Observations and Soft Start Procedures. This
mitigation will be implemented throughout the entire OA (i.e.
shut-downs both inside and outside the blue whale migratory
BIA and buffer will contribute to this count); and

e If a blue whale mother and calf pair is observed during the
Seismic Survey, the acoustic source will be immediately shut-
down and the Seismic Vessel will relocate to another area at
least 17 km away (and outside of the blue whale migratory
BIA or buffer) before commencing Pre Start-up Visual
Observations and Soft Start Procedures. This mitigation will
be implemented throughout the entire OA (i.e. sightings both
inside or outside the blue whale migratory BIA and buffer will
trigger this mitigation measure).

Adaptive management measures for other baleen whales —

e If three or more baleen whale instigated shut-downs occur
within a 24-hour period, the Seismic Vessel will relocate at
least 10 km away before commencing Pre Start-up Visual
Observations and Soft Start Procedures;

e If a baleen whale mother and calf pair is observed during the
Seismic Survey, the acoustic source will be immediately shut-
down and the Seismic Vessel will relocate to another area at
least 10 km away before commencing Pre Start-up Visual
Observations and Soft Start Procedures.
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Blue whale Biologically Important Area Control Measures

Additional blue whale BIA control measures P =Yes SLB recognises that the potential to encounter whales increases as | Yes Yes
E= Effective the Seismic Survey OA approaches and overlaps the blue whale
migratory BIA. In addition to the above-mentioned Standard and
Additional Control Measures, the following control measures are
proposed in relation to acquisition within the blue whale migratory
BIA to minimise the potential for behavioural disturbance within
this sensitive area:

e A 17 km buffer will be established around the blue whale
migratory BIA where it overlaps with the OA;

e The Seismic Vessel will not activate the acoustic source(s)
within the blue whale migratory BIA or buffer from mid-April
(14th) to mid-January (14th) which represents the period
during which most migrations whales are expected to pass
through the Timor Sea;

e Qutside of this period (15 Jan to 13 April), any seismic
operations inside the blue whale migratory BIA or buffer will:

- Implement an extended observation zone of 5 km;
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- The extended observation zone in the BIA and buffer will
be monitored using the Chase Vessel as an additional
observation platform with two MMO’s onboard. The
Chase Vessel will travel c. 3 km ahead of the Seismic Vessel
and will conduct visual surveillance for marine mammals
during daylight hours. Trained and experienced MMOs will
be required to undertake these observations. Note:
‘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.

- Limit soft start procedures to conditions that allow visual
inspection of the 5 km Observation Zone; and

- If species identity is uncertain at any location inside the
blue whale migratory BIA or buffer, any unidentified whale
will be assumed to be a blue whale.

e Note, as PAM is not considered to be a particularly reliable
method for detecting low-frequency cetaceans. On this basis,
the proposed adaptive management approach at night or
during periods of low visibility serves to remove the reliance on
PAM while still maintaining a high level of protection for low
frequency cetaceans, particularly blue whales.
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Control Measures for Stakeholders and Other Marine Users:

Pre-survey stakeholder engagement P =Yes Pre-survey stakeholder engagement allows stakeholder objections, | Yes Yes
E = Effective claims, or expectations to be heard and understood and
incorporated into the development of the EP (NOPSEMA, 2020).
Early identification of issues allows mitigation measures to be
developed to reduce the risk to ALARP and Acceptable Levels.

Pre-survey engagement with identified stakeholders is a
requirement of the OPGGS Act.

e Throughout the development of this EP, an extensive
stakeholder engagement programme was undertaken. This
was conducted via mail, email and phone contact, face-to-face
meetings has not been possible due to COVID-19. Fishing
associations were also engaged with as they represent the
licence and quota holders and the preference by industry is
that the operators deal and engage with the associations
rather than directly with the licence holders. This is detailed in

Section 5.4.6.
Ongoing communication with marine users: P =Yes Communication with marine users allows the opportunity for both | Yes Yes
o , , E = Effective parties to work together to understand each other’s activities and
¢ Provision of a 48 hr ‘look-ahead” plan; minimise disturbance and interactions (i.e. commercial fishers can
e Publication of Notice to Mariners; and avoid deploying gear in the path of the Seismic Vessel), including
N . . . daily communication and a week look-ahead in addition to 48 hr
Communication with fishers and industry look-ahead)

associations throughout the survey period.
Provision of a 48 hr ‘look-ahead’ plan that will be distributed every

24 hours allows marine users to understand the future
movements of the Seismic Vessel over the next 48 hours and plan
accordingly to avoid interactions.

Under the Navigation Act 2012, the AHO publish and distribute a

Notice to Mariners. This Notice outlines potential hazards and
restrictions to marine users.
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Control Measure Practicability/ Justification Impact Will it be

Effectiveness Reduction? adopted?
Data acquisition will not occur over recreationally | P = Yes A large proportion of the OA (approximately 95%) constitutes Yes Yes
dived waters E = Effective water depths greater than 60 m, which is beyond the safe

diveable depths of recreational divers (i.e. 30 m).

Notification of MSS commencement to diving | P =Yes A large proportion of the OA (approximately 95%) constitutes Yes Partially
operators (diving charters, dive schools, dive | = Effective water depths greater than 60 m, which is beyond the safe
equipment). diveable depths of recreational divers (i.e. 30 m).
Oil and gas operators close to the OA will be | P=Yes The nearest production operation, Montara Venture, is located, Yes Yes
contacted prior to the survey commencing. If | E = Effective approximately 12 km south of the OA. This distance is located

requested, they will be provided with 48-hour
look-aheads so they will know where the vessel
will be operating, so they can consider as part any
commercial diving operations if required.

Use of an additional vessel for the specific purpose
of marine mammal monitoring

P =No
E = Very
Effective

beyond what is considered to have an effect on divers from
acoustic noise based on the UAM results. However, SLB
acknowledges commercial diving operations need to consider all
potential risks into their job hazard analysis and health and safety
plans.

Having another vessel specifically dedicated to marine mammal
monitoring (with MMOs and a PAM system onboard) could provide
additional capacity for detecting whales at greater distances than
from the Seismic Vessel. In this respect a dedicated marine
mammal monitoring vessel would provide a high level of support to
the extended mitigation zones outlined in this EP. However, an
additional monitoring vessel is not considered to be necessary as
the control measures that will be adopted sufficiently address the
risks to marine mammals as quantified by underwater noise
modelling, particularly the use of the Chase Vessel as an additional
platform from which visual observations for marine mammals will
occur during acquisition in the extended 5 km observation zone for
the blue whale migratory BIA or buffer. The adaptive management
measures that will be implemented also serve to manage risk to
marine mammals throughout the survey.

Yes

Alternative Control Measures:

No
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Control Measure Practicability/ Justification Impact Will it be
Effectiveness Reduction? adopted?
Elimination of noise emissions from the acoustic | P = No Although the most effective way to halt any potential effects on | Yes No
source E =Very marine organisms, is complete elimination of noise from the
Effective acoustic source, which is not practical. Acoustic release of the
acoustic source is required to obtain data from below the seabed
and the survey cannot be undertaken without noise emissions. The
survey is required to provide robust data for the region. Given the
precautionary control measures to be implemented, the costs far
outweigh the benefits.
Use of alternative seismic sound sources and | P =No Alternative technologies are not yet commercially available or have | Unknown No
alternative geological imaging technology E = Unknown | hot been proven to meet geophysical data quality objectives,

Effectiveness

operational safety, and reliability requirements (IOGP, 2017).

Increase in line spacing P=No Wider line spacing would serve to reduce the survey duration and | Yes No
E = Fairly therefore reduce the overall amount of underwater noise
effective generated. However, wider line spacing would not allow the
objectives of the Seismic Survey to be achieved due to reduced data
coverage.
Alternative line sequencing to a ‘race track’ design | P =No If an alternative line turn sequencing programme was | Limited No
to avoid sequential lines E = Effective implemented, it could double the line change time. This results in

the duration of the survey would be for a lot longer, which has
other implications with stakeholder and peak-foraging season.

With the duration of the survey increasing, this means that the
crew are out on the vessel for longer, which can increase HSE
exposure and potential conflict with other water users. In addition,
increasing the duration of the survey increases the costs to the
programme significantly.
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Control Measure

Practicability/

Effectiveness

Justification

Impact
Reduction?

Will it be
adopted?

Geographical and seasonal restrictions for all fish
spawning areas (i.e. no acquisition during peak
spawning periods)

It is not possible to determine the exact spawning periods and/or
locations within the OA for all fish species, or spawning may occur
outside the OA, but at some point, the eggs pass through the OA
(even if not near the Seismic Vessel). For many species, including
the commercially fished species in the OA, spawning periods are
known, but spawning locations are often not, nor the distribution
of eggs after spawning occurs.

There is likely to be limited benefit (if any) from trying to implement
a survey design based around these restrictions in place. Fish are
likely to be widely distributed and more abundant in the nearshore
coastal region during spawning, mostly inshore of the OA. As such,
it is considered that it is not reasonable to restrict survey efforts to
a more limited area when the entire area is likely to contain
spawning fish at some point over the possible survey window.

Furthermore, spawning fish are likely to display a behavioural
response to the acoustic noise and temporarily avoid the OA while
still remaining in their wider spawning region. As such, effects at
the population level of fish species from the Seismic Survey from
taking place are unlikely and costs from implementing this type of
control are considered to be disproportionate to the benefits that
would be gained.

Yes

Partially

Seismic activities will be restricted to areas
outside key commercial fishing areas/seasons

P=No
E = Fairly
effective
P=No
E = Fairly
effective

This would avoid overlap with the commercial fishing operations
identified during the stakeholder engagement process. Best efforts
have been made to avoid fisheries where possible; however, there
will be some overlap, and this will be managed through control
measures and ongoing communication for the duration of the
survey to minimise conflict and disturbance.

Yes

Partially
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Control Measure

Practicability/

Justification

Impact

Reduction?

Will it be

Alternative methods for detecting marine
mammals other than PAM and visual observations
(i.e. Active Acoustic Monitoring, Thermal Imaging,
and Radio Detection and Ranging (RADAR))

Effectiveness

P=No

E = Limited/
Unknown
Effectiveness

Visual sightings methods using MMOs are restricted to daylight
hours and relatively good weather conditions and can only detect
whales at the sea surface. Therefore, any additional method for
detecting marine mammals during poor sighting conditions would
be beneficial, especially during night-time operations and detection
of submerged animals.

Alternative detection methods include PAM, Active Acoustic
Monitoring, Thermal Imaging, and RADAR.

SLB will utilise PAM on the Seismic Vessel during the Seismic Survey.
PAM will be operational 24 hours per day while the acoustic source
is active and will be continuously monitored by an experienced
PAM Operator. Classification to species level from the acoustic
detections can only be reliably achieved using PAM, as all other
detection methods have not yet been commercially proven or
validated (including for detection distance) (Verfuss et al., 2018).

PAM provides the most cost effective and reliable method to
complement visual sightings, despite its limitations for detecting
some low frequency vocalisations.

Limited
Unknown

/

adopted?

Partially, PAM
only

Noise reduction controls for vessels

P =No
E = Fairly
effective

Noise reduction controls involve significant engineering
intervention. Seismic Vessels are already designed to limit noise
emissions from the vessel to avoid interference with the acoustic
release.

As such, it is considered that the costs are disproportionate to any
potential benefits gained.

Yes

No
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Control Measure Practicability/ Justification Impact Will it be
Effectiveness Reduction? adopted?
Prohibition of night-time operations. P =No Modelling indicates that most whales exposed to a single acoustic | Yes Partial
E= Effective pulse will not suffer PTS, but that TTS could occur from a single

impulse out to c. 1 km. Cumulative effects of noise exposure over
24 hours would mean onset distances for TTS and PTS are larger;
the potential for PTS in baleen whales due to cumulative exposure
has been identified out to 7 km. While this is effect could
theoretically occur beyond the 2 km Shut-down Zone, TTS is
unlikely to occur as;

1) individual animals are expected to move away from the active
source and would not remain within this radius for 24 hours;

2) the Seismic Vessel will travel up to 200 km with a 24 hour period.
Specific Animat modelling for pygmy blue whales indicate that
cumulative TTS will be limited to a radius of 17 km surrounding the
acoustic source. The 2 km shutdown zone will provide a very high
level of protection to this species.

Under the standard management procedures for all whales, night-
time operations may occur provided that there have not been three
or more whale instigated power-down or shut-down situations
during the preceding 24-hour period. Decisions on the requirement
for this control will be made daily, i.e. at dusk each day, the MMO
on-duty will advise whether the threshold of three whale instigated
shut-downs was reached in the preceding 24 hours and will
therefore confirm if night-time operations can occur.

For blue whales, this control measure also applies, with the
addition that when operating in the blue whale BIA and 17 km
buffer, night-time operations after 24 hours of no blue whale
instigated shut-downs. The same applies for all whales and blue
whales respectively for low visibility operations. The control
measure of no night-time operations is not considered practicable,
as it will result in extending the duration of the overall survey.
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Control Measure

Practicability/

Justification

Impact
Reduction?

Will it be
adopted?

Use of drones or unmanned aerial vehicles (UAV)

Effectiveness

The capability of drones in offshore environments is limited by
battery life, the distance they can travel and to low wind conditions
(~<20 knots). The battery life of UAV’s is longer, and they are
capable of travelling longer distances, but are still limited to wind
conditions of <25 knots. An experienced pilot is needed to operate
an UAV and the costs associated with this in an offshore
environment are likely to be c. $700/hr, excluding the cost of drone
hire. Therefore, the cost of having a pilot on a Seismic Vessel for c.
100 days would be approximately $70,000. It is considered that
there would be limited benefit of using a drone/UAV over visual
observation by MMOs as both are best suited to optimal
conditions. Assuch, the costs associated with using drones or UAVs
to observe for whales are considered to be disproportionate to the
benefits.

Limited

No

Compensation to commercial fishers who fish in
or in close proximity to the Seismic Survey OA

P=No
E = Limited
P=No
E =No

Based on all assessments undertaken within this EP, combined with
the results from the UAM, relevant literature, and previous seismic
surveys that have been undertaken globally, no significant impacts
are expected for commercial fisheries within the OA or surrounding
environment. There are also no potential impacts expected on the
marine life within the Bonaparte Basin that make up the food web
of the commercially fished species.

No

No
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Control Measure Practicability/ Justification Impact Will it be

Effectiveness Reduction? adopted?

There are many different environmental variables at play within the
Bonaparte Basin that can contribute to the success and recruitment
or the lack there of, the different commercial fisheries and these
variables can all contribute towards lower catch rates. As a result,
it is extremely difficult to associate poor catch rates or recruitment
success of a certain species in a given year solely due to a seismic
survey. An example of this is the Bass Strait Scallops where seismic
was originally blamed for the mortality; however, recent studies
have found there were large increases in water temperatures at the
same time as the seismic survey and it is not clear whether the mass
mortality event resulted from the thermal spike, which occurred in
the same region on almost exactly the same dates as the seismic
survey operation, or from the seismic survey (Przeslawski et al.,
2018; 2018a).

A Before After Control Impact (BACI) study is | P=No Developing and completing a BACI study for the active fisheries | No No
implemented prior to the Seismic Survey | E=vYes within and surrounding the OA is a significant undertaking and
commencing. would need to occur over a long time period to assure that the

methodology was robust. There would also need to be enough
replication within the survey design for each of the different species
to incorporate variability of results. BACI studies are complex,
logistically difficult, and very expensive to undertake.

This type of study is something that needs to be developed industry
wide and could be put forward for both the petroleum and seafood
industry as a shared research programme covering a sufficient
period of time to ensure the findings are scientifically robust. For
these reasons and given the short duration of the Seismic Survey it
is considered that the BACI experiment is not an appropriate
undertaking. The costs of such an extensive BACI study would be
grossly disproportionate to the environmental benefit gained from
implementing such a control measure.
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Control Measure Practicability/ Justification Impact Will it be

Effectiveness Reduction? adopted?

Many studies have been undertaken on the effects of fish and their
response to seismic emissions, where most fish will typically move
away from a loud acoustic source if they are uncomfortable with
the noise, thereby minimising their exposure and the potential for
any physiological effects. Most studies that are undertaken on fish
are essentially represented as worst case scenarios, as the fish are
not able to move away from the seismic source like they can in the
wild.
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7.2.6

Environmental Performance

The EPOs that have been established for the effective management of environmental impacts from underwater
acoustic emissions during the Seismic Survey are:

No excess noise is emitted into the marine environment above what is required to meet survey data
objectives;

No acoustic disturbance to shallow environments;

No mortality or physical injury to protected marine fauna (i.e. pinnipeds, turtles, sharks) throughout
the OA due to acoustic disturbance;

No mortality or physical injury to marine mammals throughout the OA due to acoustic disturbance;

No disturbance to migrating pygmy blue whales within the blue whale migratory BIA due to acoustic
disturbance;

No permanent impacts on commercially fished stocks due to acoustic disturbance;

No noise impacts on other marine users in the Bonaparte Basin from acoustic noise (i.e. scuba divers
— both commercial and recreational);

Noise emissions into the marine environment from sources other than the seismic acoustic source will
be minimised; and

No mortality or physical injury to marine fauna arising from any cumulative impacts will occur from
the Seismic Survey.

If the proposed control measures are implemented (Table 56), it is considered that the EPOs will a) support the
ongoing environmental performance of the Seismic Survey in accordance with the Acceptable Levels, and b)
ensure that the relevant legislation is complied with in order to avoid, as far as practicable, any health and safety
risks or impacts to the marine environment.

The EPSs within Table 57 have been defined to manage the impacts from acoustic emissions to ALARP and an
Acceptable Level. Compliance with these standards will ensure that the identified EPOs will be achieved for the
duration of the Seismic Survey.
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Table 57 Environmental Performance Outcomes and Standards for Acoustic Emissions

Control Measure

Environmental Performance Standard

Measurement Criteria

EPO: No excess noise is emitted into the marine environment above what is required to meet survey data objectives.

Responsible Party

Limitation of acoustic source
volume

EPS 54: The acoustic source will have a maximum source output no
greater than 3,000 in3, with a maximum zero to peak SPL of 256.3 dB re
lpPa @ 1 m.

UAM will verify the power of acoustic
source and model its output.

MMOs will record source volumes as

part of their daily observations each
swing.

SLB Project Manager.
MMO.

acoustic array

sound energy towards the seabed.

Operational Procedures | EPS 55: Acquisition will occur under 24/7 operations (where possible). Compliance and sighting reports as per | Vessel Master.
24/7 operations the EPBC Act Policy Statement 2.1 Part | pMmO.
A.4 show when operations occurred.
Bridge logs.
Directional design of | EPS 56: The configuration of the acoustic array will be designed to direct | UAM report will verify the SLB Project Manager.

configuration of the array and
directionality of sound propagation.

Approval of EP by NOPSEMA

Restrictions on acoustic
releases outside of the
designated OA

Depth limitations to
activation of the acoustic
source

EPS 57: The acoustic source will only be activated within the boundaries
of the Seismic Survey OA that is clearly defined as part of the EP
application.

EPS 58: There will be no activation of the acoustic source, including
source testing and soft-starts in water depths less than 40 m.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 show no breach in operations.

Bridge logs.
MMO daily and weekly logs.

EPO: No acoustic disturbance to shallow environments.

Vessel records show no breach of
these requirements.

Bridge logs and vessel track records.
MMO daily and weekly logs.

Vessel Master.
MMO.

Vessel Master.
MMO.
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Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

EPO: No mortality or physical injury to protected marine fauna (i.e. pinnipeds, turtles, sharks) throughout the OA due to acoustic disturbance.

Reporting and notification
requirements

EPS 59: Reporting of performance against the EP requirements and
relevant regulations for the duration of the Seismic Survey for any non-
compliance against the Environment Regulations and Industry Best
Practice.

Compliance with OPGGS Environment
Regulation 26(c), 14(2) and the IAGC
recommended mitigation measures.

MMO daily and weekly logs.
Bridge logs and vessel track records.

SLB Project Manager.
Vessel Master.
MMO.

PAM Operator.

Turtle pause

EPS 60: A ‘turtle pause’ or ‘shot pause’ will be implemented if a marine
turtle is seen within 500 m of the active acoustic source

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of these
procedures.

MMO daily and weekly logs.

MMO.
Seismic Operator.

EPS 61: The acoustic source will power-up when the turtle is observed to
be >500 m from the source or has not been seen for at least 15 minutes.

EPO: No mortality or physical injury to cetaceans throughout the OA due to acoustic disturbance.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of these
procedures.

MMO daily and weekly logs.

MMO.
Seismic Operator.

Compliance with the EPBC
Act Policy Statement 2.1

EPS 62: Operations will comply with the EPBC Act Policy Statement 2.1.
Part A requirements at all times.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of these
procedures.

SLB Project Manager.
Vessel Master.
MMO.

EPBC Act Policy Statement
2.1: Precaution Zones

EPS 63: The following Precaution Zones will be implemented throughout
the duration of the survey:

e  QObservation Zone — 3+ km (or 5 km observation zone when the
acoustic source is active within the blue whale migratory BIA and 17
km buffer);

e  Shut-down Zone — 500 m for toothed whales, and 2 km for all baleen
whales (including pygmy blue whales); and

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.

MMO daily and weekly logs.

MMO.
Seismic Operator.
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Control Measure

Environmental Performance Standard

e Low Power Zone — 2 km for toothed whales.

Measurement Criteria

Responsible Party

EPS 64: Whales and their movements within the Observation Zone will
be monitored to determine whether they are approaching or entering a
Shut-down Zone or Low Power Zone.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.

MMO daily and weekly logs.

Vessel Master.
MMO.

EPS 65: When a whale is sighted or detected via PAM entering the Shut-
down Zone, the acoustic source will immediately be shut-down.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM daily and weekly logs.

Seismic Operator.
MMO.
PAM Operator.

EPS 66: MMOs and PAM operators onboard will have the primary
responsibility for whale observation and compliance of the Precautionary
Zones.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge Logs.
MMO daily and weekly logs.
PAM daily and weekly logs.

MMO.

EPS 67: Trained crew will act as a support role to the MMOs when
required to provide additional observation effort.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge Logs.

MMO daily and weekly logs

Vessel Master.
MMO.
Trained Crew.
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Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

EPBC Act Policy Statement

21 Al -
Planning

Pre-survey

EPS 68: An EP will be prepared and submitted to NOPSEMA for approval

prior to commencement of the survey.

Submission of an EP to NOPSEMA for

review and working through the public
notification and approval process.

SLB Project Manager.

EPBC Act Policy Statement
2.1: A.2 — Crew training

EPS 69: Sufficiently trained crew will be on-board the Seismic Vessel with
enough proven experience in whale observation, distance estimation and
reporting to fulfil the basic requirements of the EPBC Act Policy
Statement 2.1.

Trained crew will act in a supporting role to the two experienced MMOs
onboard the vessel.

outline
each

Induction records
qualifications/training of
observer/trained crew member.
A copy of these records will be kept
onboard the Seismic Vessel and the SLB
Project Manager will also have a copy.

SLB Project Manager.
MMOQ’s.
Trained Crew.

EPS 70: MMOs and PAM operators will be inducted in their
responsibilities regarding environmental matters (including the EPBC Act
Policy Statement 2.1), whale identification, and the environmental legal
obligations for companies operating in Australian waters.

Induction records outline the content
of vessel inductions and crew present.

The experience records of MMOQO’s will
be available at the inductions and a
copy will be held by the SLB Project
Manager to ensure the MMOs comply
with the requirement of having a
minimum of 20 weeks’ relevant sea-
time engaged in MSS operations in
Australian waters as an MMO or
Marine Fauna Observer and have
proven ‘at sea’ experience in whale
identification and behaviour.

SLB Project Manager.
Vessel Master.
MMO’s

PAM Operators.

EPS 71: Reference material will be available onboard all vessels, with
available materials including the EPBC Act Policy Statement 2.1, the
Department’s whale and dolphin sighting report form, and the APPEA CD
Guide Search Australian Whales and Dolphins, and a copy of this EP.

Audit/inspection records verify the
presence of reference materials on
board the vessel.

SLB Project Manager.
Vessel Master.

EPS 72: Appropriate visual aids and identification guides will be supplied
on board the vessels and made available for all crew to read.

Audit/inspection records verify the
presence of reference materials and
identification guides for marine
mammals/marine fauna on board the
vessels.

SLB Project Manager.
Vessel Master.
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Control Measure

EPBC Act Policy Statement

Environmental Performance Standard

EPS 73: During daylight hours, visual observations for the presence of

Measurement Criteria

Compliance and sighting reports as per

Responsible Party

Vessel Master.

2.1: A.3 — Pre-start-up visual | whales will be undertaken by two dedicated and experienced MMOs in | the EPBC Act Policy Statement 2.1 Part | mmO.
observations the 3+ km Observation Zone (or the 5 km observation zone when the | A.4 verify the implementation of this
acoustic source is active within the blue whale migratory BIA and 17 km | procedure.
buffer) for at least 30 minutes before the commencement of soft-start | Bridge logs.
procedures. MMO daily and weekly logs.
EPBC Act Policy Statement | EPS 74: Soft-start procedures may only commence if no whales have | Compliance and sighting reports as per | MMO.
2.1: A3.2 - Soft start | been sighted within the relevant Shut-down Zone of Low Power Zone | the EPBC Act Policy Statement 2.1 Part
procedures during the pre-start observation period. A.4 verify the implementation of this
procedure.
Bridge logs.
MMO daily and weekly logs.
EPS 75: An MMO will be onboard the bridge during soft-start procedures | Compliance and sighting reports as per | MMO.

to observe for the presence of any whales entering the Observation Zone,
Shut-down Zones or Low Power Zone.

the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge Logs.
MMO daily and weekly logs.

EPBC Act Policy Statement
2.1: A.3.3 — Start-up delay
procedures

EPS 76: If a whale is sighted within the Observation Zone during soft-start
procedures, an additional trained observer will be brought to the bridge
to continuously monitor the animal.

Two MMOs will be onboard the Seismic Vessel at all times and will be
supported by trained crew.

Two MMOs will be onboard the Chase Vessel for operations that occur
inside the blue whale migratory BIA or buffer.

Two PAM Operators will be onboard the Seismic Vessel at all times.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM Operator daily and weekly logs.

Vessel Party Chief.
MMO.
PAM Operator.
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Control Measure

Environmental Performance Standard

EPS 77: If a whale is sighted within or about to enter a relevant Shut-
down Zone, the acoustic source will shut-down completely. A soft-start
procedure will resume only after the whale has been observed to move
outside the Shut-down Zone, or when 30 minutes has lapsed since the
whale was last sighted.

Measurement Criteria

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM Operator daily and weekly logs.

Responsible Party

Seismic Operator.
MMO.
PAM Operator.

EPS 78: If a toothed whale is sighted within or about to enter the Low
Power Zone, the acoustic source to be powered down to the lowest
possible setting. The soft-start procedure will resume only after the
whale has been observed to move outside the Low Power Zone, or when
30 minutes has lapsed since the whale was last sighted.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM Operator daily and weekly logs.

Seismic Operator.
MMO.
PAM Operator.

EPBC Act Policy Statement
2.1: A.3.4 - Operations
procedures

EPS 79: During daylight hours, visual observations by trained MMOs will
be maintained continuously, including during pre-start observation
period and soft-start operations. PAM will run continuously, 24-hours per
day for the duration of the MSS on the Seismic Vessel.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM Operator daily and weekly logs.

MMO.
PAM Operator.

EPS 80: Visual observations will continue during daylight hours, and PAM
will continue under 24 hour operations, within the OA even if the acoustic
source is completely shut-down. A re-start will only occur following the
pre-start observations and soft-start procedures.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs

MMO.
PAM Observer.
Party Chief.
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Control Measure

EPBC Act Policy Statement

2.1: A35 -
procedures

Stop work

Environmental Performance Standard

EPS 81: If a whale is sighted visually or detected acoustically within the

Observation Zone, the second MMO will be brought to the bridge to
continuously monitor the whale while is in sight (if during daylight hours).

Measurement Criteria

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM daily and weekly logs.

Responsible Party

MMO.
PAM Observer.

EPS 82: If a baleen whale is sighted within/about to enter the 2 km Shut-
down Zone, the acoustic source will be shut-down immediately. If a
toothed whale is sighted within/about to enter the 500 m Shut-down
Zone, the acoustic source will be shut-down immediately.

If a toothed whale is sighted within/about to enter the 2 km Low Power
Zone, the acoustic source will be powered down to the lowest possible
setting immediately.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM daily and weekly logs.

Seismic Operator.
MMO.
PAM Operator.

EPS 83: Power-up of the acoustic source will only occur after the whale
has been observed to more outside the Shut-down Zone or Low Power
Zone, or when 30 minutes has lapsed since the last sighting. Power-up
will follow the soft-start procedure.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM daily and weekly logs.

Seismic Operator.
MMO.
PAM Operator.

EPBC Act Policy Statement
2.1: A3.6 — Night-time and
low visibility procedures

EPS 84: At night or other times of low-visibility (i.e. observations cannot
extend to 3+ km from the acoustic source, or the 5 km observation zone
when the acoustic source is active within the blue whale migratory BIA
and 17 km buffer), operations may continue only if there have not been
>3 whale instigated shut-down situations during the preceding 24-hour
period.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

Bridge logs.
MMO daily and weekly logs.
PAM daily and weekly logs.

MMO.
PAM Operator.
Seismic Operator.
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Control Measure

Environmental Performance Standard

EPS 85: Soft start procedures throughout the OA will be limited to

conditions that allow visual inspection of the Observation Zone.

Measurement Criteria

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

Bridge logs.
MMO daily and weekly logs.
PAM daily and weekly logs.

Responsible Party

MMO.
PAM Operator.
Seismic Operator.

EPS 86: During low-visibility, continuous observations to spot whales will
be maintained where conditions allow, with a focus on the Low power
and Shut-down Zones. If whales are detected visually, the Stop-work
procedures will apply.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

Bridge logs.
MMO daily and weekly logs.

MMO.
Seismic Operator.

EPS 87: PAM will be implemented on the Seismic Vessel and will operate
continuously (i.e. 24 hours/day) while the acoustic source is in the water.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

Bridge Logs.
PAM daily and weekly logs.

PAM Operator.

EPBC Act Policy Statement
2.1: A.4 — Compliance and
sighting reports

EPS 88: Whale sightings will be reported in accordance with the EPBC Act
Policy Statement 2.1 Part A.4 Compliance and Sighting Reports
requirements, including submission of a report to the DoEE within two
months of the survey completion

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

Whale Observation Report.

SLB Project Manager.
MMO.
PAM Operator.

EPBC Act Policy Statement
2.1: B.1 — Marine Mammal
Observers

EPS 89: Two trained MMOs will be onboard the Seismic Vessel at all
times, with at least one MMOs on the bridge of the Seismic Vessel for the
visual detection of marine mammals at all times during daylight hours.
Two trained MMOs will be onboard the Chase Vessel during operations
inside the blue whale migratory BIA and buffer, with at least one MMO
on the bridge for the visual detection of marine mammals during daylight
hours.

Induction records outline
qualifications/training of each MMO.

MMO daily and weekly logs.

SLB Project Manager.
MMO.
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Control Measure

Environmental Performance Standard

EPS 90: MMOs will have logged a minimum of 20 weeks’ relevant sea-
time engaged in MSS operations in Australian waters as an MMO or
Marine Fauna Observer and have proven ‘at sea’ experience in whale
identification and behaviour. MMOs will need to be able to demonstrate
competency in identifying species likely to be present during the Seismic
Survey and in assessing behaviour and estimating distance.

Measurement Criteria

Induction records outline
qualifications/training of each MMO.

Responsible Party

SLB Project Manager.

EPBC Act Policy Statement
2.1: B.5 — Passive Acoustic
Monitoring

EPS 91: PAM will be implemented on the Seismic Vessel and will operate
continuously while the acoustic source is in the water for the duration of
the Seismic Survey.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4.

Bridge logs.

PAM Logs.

PAM Operator.

EPS 92: Two trained and experienced PAM Operators will be onboard the
Seismic Vessel for the duration of the survey. At least one experience
PAM Operator will maintain ‘acoustic watch’ at all times while the
acoustic source is in the water.

Induction records outline
qualifications/training of each PAM
Operator.

PAM daily and weekly logs.

PAM Operator.
SLB Project Manager.

EPS 93: PAM Operators will have logged a minimum of 20 weeks’ relevant
sea-time engaged in MSS operations in Australian waters as a PAM
Operator. PAM operators will need to be able to demonstrate
competency in the acoustic identification of the species that are likely to
be present during the Seismic Survey, and in interpreting acoustic
software and estimating distance to any detected whale calls.

Induction records outline
qualifications/training of each PAM
Operator.

PAM daily and weekly logs.

SLB Project Manager.

EPS 94: The PAM system will be programmed to receive/recognise
vocalisations of whales within the frequencies 10 Hz to 200 kHz. The
frequency range will detect both the low frequency vocalisations of
baleen whales and the high frequency echolocations of sperm whales.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

PAM daily and weekly logs.

SLB Project Manager.
PAM Operator.

EPS 95: Frequency sensitivity will be designed into the hardware to
remove vessel noise at very low frequencies.

PAM daily and weekly logs.

PAM Operator.
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Control Measure

Environmental Performance Standard

EPS 96: PAMGuard software will be incorporated into the PAM system to

assist with locating and classifying the vocalisations of marine mammals,
and the PAM operators will be suitably trained in using the PAMGuard
software.

Measurement Criteria

PAM daily and weekly logs.
PAM Operator training records.

Responsible Party

SLB Project Manager.
PAM Operator.

EPS 97: Where possible, PAM detections will be validated and cross-
referenced against MMO daylight visual observations and ranges at the
start of the Seismic Survey to determine the error (if any) in PAM
detections.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

MMO daily and weekly logs.
PAM daily and weekly logs.

PAM Operator.
MMO.

Party Chief.

SLB Project Manager.

EPS 98: PAM will be considered to be reliable if estimated distances
deviate by < 20%.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

PAM daily and weekly logs.

MMO.

PAM Operator.

Party Chief.

SLB Project Manager.

EPS 99: If PAM records prove reliable in estimating distances, PAM will
be used to trigger shut-down procedures at night and during periods of
poor visibility.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

MMO daily and weekly logs.

PAM daily and weekly logs.

Seismic Operator.
PAM Operator.

EPS 100: In the event that a positive PAM whale detection occurs prior
to PAM validation, a precautionary approach will be taken whereby a
shut-down will occur regardless of species identification or distance
estimate.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

MMO daily and weekly logs.

PAM daily and weekly logs.

Seismic Operator.
PAM Operator.
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Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

EPS 101: A full replacement PAM system will be onboard the Seismic

Vessel. PAM Operators will be competent to firstly assess whether there
is an issue, and if not possible to repair, must be able to swap out the
PAM system that is not working with the replacement PAM system.

records verify the
replacement PAM

Audit/inspection
presence of a
system.

SLB Project Manager.
PAM Operator.
Party Chief.

EPBC Act Policy Statement
2.1: B.6 - Adaptive
Management

EPS 102: If high numbers of whale detections result in three or more shut-
downs in a 24-hour period, the following adaptive management
measures will be applied:

e |f three or more blue whale instigated shut-downs occur within a 24-
hour period, the Seismic Vessel will relocate to another area at least
17 km away (and outside of the blue whale migratory BIA or buffer)
before commencing Pre Start-up Visual Observations and Soft Start
Procedures. This mitigation will be implemented throughout the
entire OA (i.e. shut-downs both inside and outside the blue whale
migratory BIA and buffer will contribute to this count; and

If three or more other baleen whale instigated shut-downs occur within
a 24-hour period, the Seismic Vessel will relocate at least 10 km away
before commencing Pre Start-up Visual Observations and Soft Start
Procedures.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

MMO daily and weekly logs.
PAM daily and weekly logs.
Vessel logs.

Vessel Master.
MMO.
PAM Operator.

EPS 103: In the event that a baleen whale mother/calf pair is observed
during the seismic survey the acoustic source will be immediately shut-
down and the Seismic Vessel will relocate to:

® Another area at least 10 km away for other baleen whales before
commencing Pre Start-up Visual Observations and Soft Start
Procedures; and

e Another area at least 17 km away (and outside of the blue whale
migratory BIA or buffer) before commencing Pre Start-up Visual
Observations and Soft Start Procedures. This mitigation will be
implemented throughout the entire OA (i.e. sightings both inside or
outside the blue whale migratory BIA and buffer will trigger this
mitigation measure).

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 verify the implementation of this
procedure.

MMO daily and weekly logs.

PAM daily and weekly logs.

Vessel Master.
MMO.
PAM Operator.
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Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

EPO: No disturbance to migrating pygmy blue whales within the blue whale migratory BIA due to acoustic disturbance.

General blue whale
migratory BIA and 17 km
buffer control measures

EPS 104: A 17 km buffer will be established around the blue whale
migratory BIA where it overlaps with the OA. Both the BIA and buffer will
be subject to additional control measures.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 and MMO/PAM Logs verify the
implementation of these procedures.

MMO daily and weekly logs
PAM daily and weekly logs.

Vessel Master.
MMO.
PAM Operator.

EPS 105: The Standard (EPS 62 —35) and Additional Control (EPS 36 — 50)
measures will be implemented within the blue whale migratory BIA and
17 km buffer, as well as the additional BIA control measures.

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A.4 and MMO/PAM Logs verify the
implementation of these procedures.

MMO daily and weekly logs.
PAM daily and weekly logs.

SLB Project Manager.
MMO.
PAM Operator.

EPS 106: The Seismic Vessel will not activate the acoustic source(s) within
the blue whale migratory BIA or buffer from mid-April (14th) to mid-
January (14th);

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4,

MMO daily and weekly logs.
PAM daily and weekly logs.

Bridge logs verify the implementation
of these procedures.

Vessel Master.
MMO.
PAM Operator.

EPS 107: As the likelihood of pygmy blue whales being present in the OA
significantly decreases outside the migration season, seismic operations
within the blue whale migratory BIA or 17 km buffer will be limited to the
period 15 Jan to 13 April. During this period, all seismic operations inside
the blue whale migratory BIA or buffer will:

e Implement an extended observation zone of 5 km;

Compliance and sighting reports as per
the EPBC Act Policy Statement 2.1 Part
A4 and MMO Logs verify the
implementation of these procedures.

Compliance with MMO Management
Plan.

MMO daily and weekly logs.
Bridge logs.

SLB Project Manager.
MMO.
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Control Measure Environmental Performance Standard Measurement Criteria Responsible Party

e The extended observation zone in the BIA and buffer will be | Vessel records list crew onboard
monitored using the Chase Vessel as an additional observation | Seismic ~ Vessel —and appropriate
platform with two MMO’s onboard. The Chase Vessel will travel c. 3 | training.
km ahead of the Seismic Vessel (defined as an 180° arc ahead of the
Seismic Vessel) and will conduct visual surveillance for marine
mammals during daylight hours. Trained and experienced MMOs will
be required to undertake these observations;

e Whenever possible, two experienced MMOs will be on the bridge of
the Seismic Vessel during daylight hours when the source is active
within the blue whale migratory BIA or buffer;

e Limit soft start procedures to conditions that allow visual inspection
of the 5 km Observation Zone;

e Cease night-time or low visibility operations in the blue whale
migratory BIA or buffer if three or more whale instigated shut-downs
or power-downs are made during the preceding 24-hour period.
Note that this applies irrespective of shut-down/power-down
locations relative to the blue whale migratory BIA or buffer. Night-
time and low visibility operations may only resume in the blue whale
migratory BIA or buffer after 24 hours of no blue whale instigated
shut-downs (again, irrespective of location relative to the blue whale
migratory BIA or buffer) and

e |[f species identity is uncertain at any location inside the blue whale
migratory BIA or buffer, any unidentified whale will be assumed to
be a blue whale.

EPO: No permanent impacts on commercially fished stocks due to acoustic disturbance.

Depth limitations to | EPS 108: There will be no active acoustic source within water depths less | Bridge logs. Vessel Master.
activation of acoustic source | than 40 m. Vessel track records. MMO.

EPO: Survey is conducted in a manner that prevents noise effects on other marine users.

Pre-survey stakeholder | EPS 109: Stakeholder engagement will be conducted with all identified | EP submitted to NOPSEMA confirms | SLB Project Manager.
engagement stakeholders prior to the commencement of the Seismic Survey. stakeholder engagement.
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Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

Ongoing stakeholder consultation

register.

Ongoing communication
with marine users

EPS 110: A 48-hour ‘look-ahead’ plan will be provided to marine users
detailing the survey activities over the next 48 hours. The 48-hour Look-
ahead plans will be updated and issued every 24 hours and distributed to
relevant stakeholders via email.

Documentation of consultation and
issuing of 48-hour look-ahead plans
demonstrate compliance. Forms part of
ongoing consultation strategy.

SLB Project Manager.

EPS 111: A Notice to Mariners will be published and distributed by the
AHO under the Navigation Act 2012.

Notice to Mariners will be issued.

Vessel Master.
SLB Project Manager.

EPS 112: All Notices to Mariners will be updated during the survey should
changes occur.

An updated Notice to Mariners will be
issued if required.

Vessel Master.
SLB Project Manager.

EPO: No permanent impacts o

EPS 113: Stakeholder engagement will continue throughout the duration
of the Seismic Survey with identified stakeholders. Any additional
stakeholders identified during the programme will also be included in the
stakeholder engagement communications and process.

n commercially fished stocks due to acoustic disturbance.

Documentation of consultation

demonstrates compliance.

SLB Project Manager.

Depth limitations to
activation of acoustic source

EPO: Survey is conducted in a

EPS 114: There will be no active acoustic source within water depths less
than 40 m.

manner that prevents noise effects on other marine users.

Bridge logs.
Vessel track records.

Vessel Master.
MMO.

Pre-survey stakeholder | EPS 115: Stakeholder engagement will be conducted with all identified | EP submitted to NOPSEMA confirms | SLB Project Manager.
engagement stakeholders prior to the commencement of the Seismic Survey. stakeholder engagement.

Ongoing stakeholder consultation

register.
Ongoing communication | EPS 116: A 48-hour ‘look-ahead’ plan will be provided to marine users | Documentation of consultation and | SLB Project Manager.

with marine users

detailing the survey activities over the next 48 hours. The 48-hour Look-
ahead plans will be updated and issued every 24 hours and distributed to
relevant stakeholders via email.

issuing of 48-hour look-ahead plans
demonstrate compliance. Forms part of
ongoing consultation strategy.
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Control Measure

Environmental Performance Standard

Measurement Criteria

Responsible Party

EPS 117: A Notice to Mariners will be published and distributed by the

AHO under the Navigation Act 2012.

Notice to Mariners will be issued.

Vessel Master.
SLB Project Manager.

EPS 118: All Notices to Mariners will be updated during the survey should
changes occur.

An updated Notice to Mariners will be
issued if required.

Vessel Master.
SLB Project Manager.

EPS 119: Stakeholder engagement will continue throughout the duration
of the Seismic Survey with identified stakeholders. Any additional

stakeholders identified during the programme will also be included in the
stakeholder engagement communications and process.

Documentation of consultation

demonstrates compliance.

EPO: Noise emissions into the marine environment from sources other than the seismic acoustic source will be minimised.

SLB Project Manager.

Maintenance
machinery

of

vessel

EPS 120: Vessel machinery will be properly maintained in accordance
with vessel’s Planned Maintenance Systems.

Records demonstrate the latest

maintenance has occurred.

EPO: No mortality or physical injury to marine fauna arising from any cumulative impacts will occur from the Seismic Survey.

Vessel Master.

NOPSEMA website search EPS 121: The NOPSEMA database of approvals will be searched to | Search of the NOPSEMA activity status | SLB Project Manager.
identify the potential for temporal and spatial overlap with other seismic | and summaries website, looking in
surveys. particular for EP submissions or
decisions in the surrounding areas to
the SLB OA.
EPS 122: All other submitted seismic survey EPs for in the region will be | Documented summary presented in EP. | SLB Project Manager.
reviewed to determine any spatial or temporal potential overlap.
Spatial limitations of | EPS 123: In the event that another vessel is acquiring seismic data in the | Vessel records and log will show any | Vessel Master.
operations between | region, the Seismic Vessel will not acquire data simultaneously within | breach of these requirements.
multiple MSSs 40 km of the other Seismic Vessel. Bridge logs.
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7.2.7 Residual Risk of Impact

Following the implementation of the control measures in Table 56, the likelihood of noise emissions having any
impact on marine fauna varies from rare to certain depending on the receptor, and the consequence of noise
emissions from the Seismic Survey varies from Negligible to Moderate following the discussions in Section 7.2.2.

The following table presents a summary of the residual risk from acoustic disturbance for each receptor

(Table 58).

Table 58 Residual Risk Summary for Acoustic Disturbance to the Marine Environment

Receptor Likelihood Consequence Residual Risk
Physiological Effects

Zooplankton Likely Negligible
Benthic Invertebrates Unlikely Minor
Fish Likely Minor
Cephalopods Unlikely Minor
Marine Reptiles Possible Minor
Baleen Whales Rare Moderate
High Frequency Rare Negligible
Cetaceans

Dugongs Rare Negligible
Elasmobranchs Rare Minor
Seabirds Rare Minor
Behavioural Effects

Benthic Invertebrates Unlikely Minor
Fish Likely Minor
Cephalopods Unlikely Minor
Marine Turtles Possible Moderate
Sea snakes Unlikely Minor
Marine Mammals Likely Moderate
Elasmobranchs Unlikely Minor
Seabirds Possible Minor
Perceptual Effects

Fish Likely Minor
Marine Mammals Certain Minor
Other Marine Users

Commercial Fishers Possible Minor
Divers Rare Moderate
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7.2.8 Demonstration of ALARP

To demonstrate the potential impacts from noise emissions are managed to ALARP, SLB has considered a
number of control measures to assess the benefits of their implementation towards risk reduction (Table 56),
based on a Hierarchy of Controls (Table 59). The adopted control measures that will be implemented
throughout the Seismic Survey are considered appropriate to reduce the environmental impacts of noise
emissions from the acoustic source, and any further efforts towards reducing potential risk of impacts (i.e.
additional or modified control measures) are considered unfeasible (i.e. they do not provide significant
additional environmental benefit or are not reasonable or practicable to implement). In addition, the costs
(based on the experience of SLB) of implementing such measures would be disproportionate to the benefits
conferred. As a result, the impacts from acoustic emissions have been reduced to ALARP, where the residual
risk from adoption of these control measures is reduced to Moderate at most (Table 58).

Table 59 Hierarchy of Controls for Acoustic Disturbance to the Marine Environment

Noise emissions are a fundamental requirement of any MSS in order to produce the detailed geological
images and meet survey objectives. As a result, noise emissions cannot be eliminated.

While alternative acquisition options for acquiring geological data have been trialled, they are not yet
commercially available or proven.

The maximum capacity of the acoustic source has been designed to be as low as possible while still
maintaining the ability to meet survey objectives. Survey operations will run 24/7 (where possible) in
order to reduce the total duration of the survey. During the survey planning stage, several source sizes
were investigated, and the 3,000 in3 acoustic source was selected on the basis of being the lowest
power source still capable of achieving the survey objectives.

Control measures have been assessed within Table 56 in order to mitigate the impacts from noise
emissions to ALARP levels. Those which are appropriate and are not impracticable or unfeasible
(Table 56) will be implemented for the duration of the Seismic Survey.

The proposed control measures in Table 56 to minimise and mitigate the risk of noise emissions to the marine
environment are considered appropriate to the nature and scale of potential environmental impacts during the
Seismic Survey. These proposed control measures are in accordance with industry best practice and regulatory
requirements. No further practicable controls have been identified to effectively reduce the impact and risks to
the marine environment, marine organisms, and marine users from noise emissions from the acoustic source
over and above what is proposed in Table 56.

Based on the information presented throughout this section, including: the UAM results, the survey design, and
the ongoing stakeholder engagement process; it is considered that the potential impacts from acoustic
disturbance from the Seismic Survey are reduced to ALARP.

7.2.9 Risk Acceptability

MSSs are required to map the geologic formations beneath the seabed and there are currently no alternatives
to accurately image these to the required resolution. As part of the survey design phase, SLB considered several
source sizes to determine the most appropriate size to minimise impacts while still achieving survey objectives.
The preferred source size for illumination was an array with a volume of 3,000 in3. This is in line with source
volumes used in recent marine surveys in the area and sufficient to achieve the goals of the survey. In summary,
the selected size was found to be sufficient for the required data resolution and achieving the survey objectives,
whilst minimising impacts.
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The ERA process within this EP has determined that, assuming the implementation of control measures
(Table 56) the potential impacts to the marine environment and associated receptors (i.e. marine fauna and
marine users) from noise emissions are Negligible to Moderate. The control measures that are proposed are in
accordance with the Environment Regulations and based on the acceptability criteria outlined in in Table 34, as
well as being consistent with relevant legislation, standards and codes.

Due to the transitory nature of the Seismic Vessel, the acoustic noise will be constantly moving at 4 — 5 knots
throughout the OA along the pre-determined survey line plan. This will assist in limiting potential impacts to
fish and marine mammals as the vessel will not be focused in any particular area for a period of time. The 140
km survey lines, that will take approximately 32 hours to complete, contributes further to the transient nature
of the survey. There is expected to be some avoidance behaviour from marine mammals, fish and turtles that
may be in the OA based on the underwater noise modelling (Section 7.2.2.2); however, these behavioural effects
are expected to cease once the Seismic Vessel has moved further along the sail line and are predicted as worst-
case due to all azimuths being modelled away from the acoustic source.

There are no predicted long-term physiological effects (Section 7.2.2.1) or behavioural effects (Section 7.2.2.2)
that could contribute to population level effects on any species that has been identified within the development
of this EP as a result of the Seismic Survey, and no adverse effects on the environmental values or the objectives
of the management plans associated with the Australia Marine Parks, KEFs, and other protected areas or areas
classified as important to marine conservation (Section 7.2.2.4).

The control measures (Table 56) that will be implemented as part of operational procedures for the duration of
the Seismic Survey have been developed in consideration and accordance with the criteria for risk acceptability
(Table 34). These criteria are further assessed in Table 60. Where uncertainty exists around the criteria or the
risk, a precautionary approach was taken for the criteria of acceptance.

Table 60 Demonstration of Risk Acceptability for Acoustic Disturbance

SLB’s internal context The proposed management of the impact/risks from noise emissions are within
Acceptable Levels of SLB’s Environmental and QHSE Policy.

Industry Best Practice The proposed control measures follow industry best practice and best practice
guidelines, including:

e Adoption of the EPBC Policy Statement 2.1 which is considered Industry Best
Practice for minimising the effects of MSSs on marine mammals. Control measures
will be implemented for the duration of the Seismic Survey and these measures
have been developed in accordance with the EPBC Act Policy Statement 2.1 (i.e.
soft starts, Precaution Zones, MMOs);

e The IAGC Environmental Manual for Worldwide Geophysical Operations which
includes recommended mitigation measures for cetaceans to minimise acoustic
disturbance during geophysical operations. These measures include, but are not
limited to:

° Use of soft-start procedures;

° Providing basic awareness training to the entire crew; have them
immediately report any cetacean observation to the bridge;

° Reporting immediately to local authorities any animals in distress, animal
carcasses, etc.; and

e The APPEA Code of Environmental Practice which includes objectives to reduce the
impact on cetaceans and other marine life to ALARP and to an Acceptable Level by
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Criteria for Acceptance

ensuring operations are in accordance with legislative requirements and

Acceptability Summary

demonstrate the implementation of appropriate management measures.

External Context —
Commonwealth and State
Legislative Criteria

The Seismic Survey will comply with all relevant legislative requirements, in particular
the EPBC Policy Statement 2.1 Part A measures. Under Part B of the EPBC Act Policy
Statement 2.1, various measures are recommended when the likelihood of
encountering whales is moderate to high. Several control measures will be
implemented for the duration of Seismic Survey in accordance with Part B of the EPBC
Act Policy Statement 2.1.

External Context —
Management Plans, Species
Recovery Plans and
Conservation Advice

The NOPSEMA guidance note for petroleum activities and Australian Marine Parks
(NOPSEMA, 2020d) requires that an EP is developed for undertaking activities such as
MSSs to evaluate how environmental impacts and risks will be of an Acceptable Level
and reduced to ALARP and demonstrate that the MSS will not be inconsistent with the
relevant marine park management plan.

The Seismic Survey will be undertaken in accordance with the objectives of the North-
west Marine Parks Network Management Plan and the North Marine Parks Network
Management Plan. Each of the environmental sensitivities within the Australian Marine
Parks have been assessed within this EP, where the management of the Seismic Survey
is considered to be consistent with the objectives of the management plans.

The relevant measures within the conservation advice and recovery plans have been
considered during the development of the control measures that will be implemented
during the Seismic Survey and are considered to be consistent with these recovery plans
and Conservation Advice as described below.

Interim Objective 4 of the ‘Conservation Management Plan for the Blue Whale’ is to
“ensure anthropogenic threats are demonstrably minimised” and is to be tested by
Target 4-1; “Robust and adaptive management regimes leading to a reduction in
anthropogenic threats to Australian blue whales are in place”. This Conservation
Management Plan listed seismic noise as a potential source of anthropogenic noise
impacts, which was determined a threat with very high priority for pygmy blue whales.

Listed conservation actions to ensure recovery targets are met that are applicable to
the Seismic Survey include:

e Assessing the effect of anthropogenic noise on blue whale behaviour;

e Anthropogenic noise in BIAs will be managed such that any blue whale continues
to utilise the area without injury, and is not displaced from a foraging area; and

e EPBC Act Policy Statement 2.1 is applied to all MSSs.

The effects of anthropogenic noise on pygmy blue whales have been assessed in this
EP. Adoption of the EPBC Act Policy Statement 2.1 Part A measures and several Part B
measures including the implementation of additional control measures in the blue
whale migratory BIA and 17 km buffer will ensure that blue whales will be able to utilise
the BIA without injury or significant behavioural impacts whilst the survey takes place,
and the control measures that SLB will implement are consistent with the conservation
actions for the blue whale. In addition, SLB will apply spatial exclusion measures to the
blue whale migratory BIA and 17 km buffer from 14 April to 14 January which is when
migrating whales are expected to be present (see Table 21).
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Animat modelling was undertaken to better understand the risk that the Seismic Survey

Acceptability Summary

poses to pygmy blue whales. This modelling incorporated pygmy blue whale movement
data to predict exposure ranges that are significantly more realistic than those
produced by UAM. Animat modelling predicted that the distance within which 95% of
threshold exceedances would occur for pygmy blue whales is 1.4 km for PTS. Therefore,
compliance with the extended 2 km Shut-down Zone will prevent PTS impacts on blue
whales. The establishment of the 17 km buffer around the blue whale migratory BIA
will protect this species from any potential effects of TTS as well. Adaptive management
measures will also be implemented to manage night-time/low visibility operations.

Based on the 1) proposed control measures (including the temporal and spatial
mitigations to be implemented in the blue whale migratory BIA and 17 km buffer and
several adaptive management measures), and the species specific Animat modelling to
quantify potential impacts, the overall environmental risks from the Seismic Survey are
considered to be reduced to ALARP and at Acceptable Levels with regard to pygmy blue
whales and that management of the Seismic Survey aligns with the objective of the blue
whale Conservation Management Plan.

For all other species of baleen whale, conventional UAM results predicted that 24-hour
cumulative PTS could occur out to a maximum of c. 7 km, but that exposure to a single
pulse from the active acoustic source would not elicit PTS even if an animal was very
close to the source (< 20 m). The maximum onset distance for 24-hour cumulative TTS
is predicted to be 48 km while the single pulse onset distance for TTS is 80 m. On the
basis that other baleen whales are probably only present in the OA at low or very low
densities (see Table 50) and that UAM does not account for animal movement or the
movement of the Seismic Vessel, the 24-hour cumulative UAM results were considered
to be excessively conservative for defining the extent of observation or shutdown zones
for other baleen whales. It is noteworthy that over a 24-hour period the Seismic Vessel
could travel up to 200 km; hence 24-hour cumulative exposure over the 48 km TTS
onset distance and the 7 km PTS onset distance is highly unlikely for baleen whales. As
a precaution, an extended 2 km shutdown zone for all baleen whales will be adopted
throughout the OA and this will serve to provide complete protection from short-term
exposure to underwater noise for these species. In addition, adaptive management
measures will be implemented to provide further protection to these other species of
baleen whale.

Conservation and Management Actions for humpback whales have been outlined in the
humpback whale Conservation Advice and include “assessing and addressing
anthropogenic noise: shipping, industrial and seismic surveys”. All mitigation measures
listed within the Conservation Advice are included within the proposed control
measures and will be implemented throughout the Seismic Survey, this also includes
the adoption of all EPBC Act Policy Statement 2.1 Part A measures and certain Part B
measures (including spatial and temporal adaptive management procedures where
appropriate and use of PAM), and the undertaking of UAM. The mitigation measures
in place for the Seismic Survey will adhere to the requirements of the Conservation
Advice and will assist with reducing potential noise impacts and risks to ALARP so that
any potential impacts are managed to an Acceptable Level with regard to humpback
whales and that the survey will be carried out in a way that will be consistent with the
humpback whale Conservation Advice.
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No further mitigation measures have been provided in the Conservation Advice for sei

Acceptability Summary

and fin whales to address anthropogenic noise; however, those mitigations adopted to
address potential impacts on blue whales will be of substantial benefit to sei and fin
whales as well. Adoption of the EPBC Act Policy Statement 2.1 Part A measures and
several Part B measures will be implemented to reduce the potential noise impacts and
risks to ALARP and Acceptable Levels with regard to sei and fin whales, and the survey
will be consistent with the Conservation Advice for these species.

Although anthropogenic noise has been assessed within the Recovery Plan for Marine
Turtles in Australia, there are no specific actions to address effects on turtles other than
the recommendation to adhere to the EPBC Act Policy Statement 2.1, particularly the
use of soft start procedures, which are incorporated into SLBs control measures.
Therefore, the control measures that will be implemented will be consistent with the
objectives of the marine turtles Recovery Plan.

Under the Draft Wildlife Conservation Plan for Seabirds 2019, effects of anthropogenic
disturbance to seabird breeding and roosting areas are to be managed. Given the open
ocean nature of the Seismic Survey no disturbance effects from underwater noise are
predicted for breeding or roosting sites therefor no specific additional measures are
required to reduce potential noise impacts and risks to ALARP and Acceptable Levels
for seabirds.

Social Acceptance —
Stakeholder expectations

Some concerns were raised during the stakeholder engagement programme, in regard
to the effects from acoustic disturbance. The main concerns raised and what has been
considered within the EP and environmental risk assessment process were:

e Implement notification requirements, as a 48-hour operational look ahead plan.

e Effects upon the values of protected receptors within the Oceanic Shoals Marine
Park located adjacent to the OA.

e Implementing protocol to compensate fishers if they are displaced from their
fishing grounds during the Seismic Survey.

All concerns raised by stakeholders were considered as part of the EP process and

responses were provided to all submissions with further information or feedback as

necessary. All submissions and associated response are provided in Appendix I.

Detailed literature reviews, UAM and revisions to the survey design and OA were

included in the development of the EP and an extensive set of control measures to

reduce the overall impacts from the Seismic Survey on the marine environment and

those stakeholders that use the marine environment for their economic wellbeing, to

ALARP and an Acceptable Level.

Ecologically Sustainable
Development

The management of risk associated with acoustic source emissions for the Seismic
Survey shall comply with the five principles of ecologically sustainable development as
defined within the EPBC Act. These principles have been considered as part of the
development of this EP and risk assessment process, and the assessment has not
identified any adverse impacts to the principles of ESD, namely:

e No threats of serious or irreversible environmental damage were identified,
particularly in relation to marine mammals, benthic invertebrates, zooplankton,
fishes and seabirds;

e Inter-generational equity will not be degraded for future generations as potential
acoustic disturbance impacts will be localised and full recovery of all potential
receptors is expected;

e The decision-making process has integrated both long-term and short-term
economic, environmental, social and equitable considerations and where
necessary, appropriate control measures have been proposed;
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e Conservation of biological diversity and ecological integrity have been considered

Acceptability Summary

in the decision-making process following the ERA process outlined in Section 6; and

e The control measures proposed have considered improved valuation, pricing
and/or incentive mechanisms — control measures that had environmental benefits
that outweighed the costs of their implementation were proposed to be
undertaken.

Existing Environmental
Context

The OA overlaps or is near (<50 km) to BIAs for the following species: whale sharks,
pygmy blue whales, flatback turtles, loggerhead turtles, olive ridley turtles, and lesser
frigate birds. While numerous commercially valuable fish stocks occur in the region, in
recent years fishing effort in the OA has been limited to the Northern Demersal Scalefish
Managed Fishery and the Mackerel Managed Fishery, with by far the majority of fishing
effort occurring inshore of the OA. Based on the UAM results, the residual risk ratings
for all animal groups (excluding marine mammals and turtles), were assessed as Low
(Table 58). Marine mammals and turtles had a Moderate residual risk rating for
behavioural effects; and marine mammals also had a Moderate residual risk rating for
perceptual effects.

It is considered that the proposed control measures provide appropriate protection to
the marine environment from acoustic disturbance associated with the Seismic Survey
and the associated effects to marine organisms, marine conservation, stakeholders and
other marine users. Further/alternative control measures were considered (see
Table 56) but would not be practicable and the time and cost required to implement
further controls are considered to be disproportionate to the environmental benefit
that would be gained.

No Australian Marine Parks overlap with the OA and the OA boundaries only approach
(<50 km) one AMP, namely the Oceanic Shoals Marine Park Multiple User Zone which
is classified IUCN VI. The OA overlaps with one KEF being the Carbonate Bank and
Terrace System of the Sahul Shelf. Environmental sensitivities within each AMP and KEF
have been individually taken into consideration within the EP.

Overall, it is considered that through the implementation of the proposed control
measures (including precaution zones, MMOs, temporal and spatial measures and
adaptive management measures), and the operational procedures, the impacts from
underwater noise emissions from the Seismic Survey will not have any detrimental or
long-lasting impact on the marine environment. Lastly, the Seismic Survey will be
conducted in accordance with the relevant IUCN principles, EPBC Act Policy Statement
2.1 and other relevant legislation or code, and any adverse impacts to the surrounding
marine environment, fauna, protected species, recognised values and sensitivities will
be reduced to ALARP and Acceptable Levels.

ALARP

MSSs are required to identify hydrocarbon reserves and there are currently no
alternatives to accurately image these potential reserves under the seabed. As part of
the survey design phase, 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 to minimise impacts while still achieving survey
objectives. The preferred source for illumination was an array with volume 3,000 in3.
This is in line with source volumes used in recent marine surveys in the area and
sufficient to achieve the goals of the survey. In summary, the selected size was found
to be sufficient for the required data resolution and achieving the survey objectives,
whilst minimising impacts.
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The ERA process within this EP has determined that, assuming the implementation of

Acceptability Summary

the proposed control measures the potential impacts to the marine environment and
associated receptors (i.e. marine fauna and marine users) from noise emissions are
likely to be medium term but would cease when the activity stops (moderate
consequence rating). The control measures that are proposed are in accordance with
the Environment Regulations and based on the acceptability criteria, as well as being
consistent with relevant legislation, standards and codes.

Due to the transitory nature of the Seismic Vessel, the acoustic noise will be constantly
moving at 4 — 5 knots throughout the OA along the pre-determined survey line plan.
This coupled with the survey line length (140 km) largely serves to limit potential
impacts to ecological receptors as the vessel will not be focused in any one area for long
periods of time. Some avoidance behaviours from marine mammals, fish and turtles are
expected; however, these behavioural effects are expected to cease once the Seismic
Vessel has moved outside the behavioural onset distance for each receptor, which will
quickly occur as the Seismic Vessel proceeds along each sail line. The location of the
OA is entirely oceanic and does not approach closer than 100 km to any coastline.

There are no predicted long-term physiological effects or behavioural effects that could
contribute to population level effects on any species that has been identified within the
development of this EP as a result of the Seismic Survey following the implementation
of the extensive suite of control measures, and no adverse effects on the environmental
values or the objectives of the management plans associated with the Australia Marine
Parks, KEFs, and other protected areas or areas classified as important to marine
conservation.

Based on the findings of this EP, with the implementation of the control measures,
underwater noise emitted from the acoustic source is considered to have a Moderate
impact on the marine environment. This impact is predicted to be a medium scale
effect in terms of displacement of some marine mammals, marine turtles and fish
species away from the active acoustic source; however, it is envisaged that the
proposed temporal and spatial controls will avoid displacement to of migrating pygmy
blue whales. However, for any marine mammals or fish which are displaced and move
away from the emitted sound levels, the duration that they would move away is likely
to be of medium term and any displacement or avoidance of the area would cease as
soon as the activity ceases.

With the control measures in place, it is considered that the Seismic Survey will be
acquired so that the environmental risk and impacts on the marine environment and
associated receptors within and surrounding the OA from the acoustic disturbance are
reduced to ALARP.

In accordance with the Risk Ranking Descriptions, where risk cannot be reduced to
‘Low’, control measures must be applied to reduce the risk to ALARP, as indicated in
above. As a result, following the implementation of the extensive control measures,
the impacts from acoustic disturbance associated with the Seismic Survey are
considered to be at an Acceptable Level.
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7.2.10 Acoustic Disturbance Impact Summary

Based on the findings of this EP, with the implementation of the control measures, underwater noise emitted
from the acoustic source is considered to have (at most) a Moderate risk to the marine environment.
Consequences of predicted effects will generally be of medium scale and term with regards to displacement of
marine mammals, marine turtles and fish away from the acoustic source; however, it is envisaged that any
displacement or effects would cease as soon as the activity ceases.

In accordance with the Risk Ranking Descriptions in Section 6; where risk cannot be reduced to ‘Low’, control
measures must be applied to reduce the risk to ALARP. Based on the extensive control measures (Table 56) that
have been proposed in accordance with industry best practice, Environment Regulations and all other relevant
regulations, it is considered that the Seismic Survey can be managed such that the environmental risk from
acoustic disturbance are reduced to ALARP. The impacts from acoustic disturbance associated with the Seismic
Survey are therefore considered to be managed to an Acceptable Level.
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7.3  Routine Permissible Waste Discharges

7.3.1  Source of Discharge

The source of routine permissible waste discharges falls into three categories:
e Biodegradable waste (sewage, greywater and galley waste such as putrescible food waste);
e Deck drainage; and

e  Bilge water.

Sewage, greywater and galley waste represent the primary forms of biodegradable waste that are likely to be
produced during the Seismic Survey. A typical Seismic Vessel is likely to have a maximum daily sewage discharge
capacity of approximately 15 m3, and the typical discharge capacity for the Support Vessel and Chase Vessel is
approximately 4.2 m3. The actual daily volumes of sewage and greywater generated during the Seismic Survey
will be much lower than these capacities and will be directly related to the number of personnel onboard. For
the purpose of this assessment, it is estimated that each person onboard a vessel generates approximately 35 L
of sewage/greywater per day, originating from processes such as ablution, laundry and gallery activities.
Therefore, assuming a vessel capacity of 70 persons, the Seismic Vessel will discharge approximately 2.5 m?® per
day, and the Support Vessel and Chase Vessel each discharging approximately 1.9 m® per day, based on the
assumption of having up to 54 persons onboard.

The other source of permissible waste discharges are deck drainage and bilge water. Ongoing cleaning and
maintenance operations around the vessels, as well as deck drainage from rain or spray will generate deck
waters which may contain remnants of spilt materials, detergents, oils and smaller solid materials (garbage).
Larger chemical spills would be contained and/or cleaned up prior to entering the deck drainage systems as per
the vessels emergency spill/pollution plans. Bilge water is drainage water and other fluids captured in a closed
system, often from engine or machinery spaces within the vessel, for treatment prior to discharge at sea, or
stored for discharge at port — as per requirements of MARPOL Annex 1. The contaminant profile of bilge water
may comprise cleaning chemicals, hydrocarbons and heavy metals.

In addition to the above, non-biodegradable waste will be generated during the Seismic Survey, such as garbage.
MARPOL Annex V prohibits the discharge to sea of all types of garbage unless explicitly permitted under the
Annex (as detailed in previous sections). Garbage onboard the survey vessels such as plastics, synthetic ropes,
cooking oils, paper and cardboards, rags, packaging materials, polystyrenes/foam and wood are prohibited from
being discharged into the marine environment, and these materials will be retained onboard the vessels and
stored for later disposal onshore at suitable waste facilities.
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7.3.2 Known and Potential Impacts to Environmental Receptors

Biodegradable waste disposed at sea is decomposed by bacteria either in the water column or on the seabed.
This decomposition process increases the biochemical oxygen demand (BOD) in the surrounding area which can
potentially limit dissolved oxygen for other marine organisms (particularly in low flow areas where water
circulates slowly). Disposal of biodegradable wastes at sea can also lead to areas of artificial nutrient enrichment
(particularly phosphorus and nitrogen) which in extreme cases can trigger excessive algae growth (Peri¢, 2016;
Wilewska-Bien et al., 2016). Whilst the waters comprising the OA are considered oligotrophic and stratified
(DEWHA, 2008b), strong seasonal currents and internal tides within the OA will likely result in rapid dilution and
dispersion of discharged wastes with no discernible elevation in nutrients and/or BOD. Where rapid dilution
and dispersion do not occur, localised elevations in nutrients and/or BOD will not likely exceed the nature and
scale of natural local upwelling characteristic of the region (Semeniuk et al., 1982).

The discharge of food wastes can also lead to increased scavenging behaviour around the vessels by seabirds
and fish, sometimes leading to animals following the vessel for significant distances. Sewage and greywater
(particularly untreated wastes) may also contain hazardous pathogens (e.g., faecal coliforms and viruses) which
can pose risks to those in contact with the wastes and/or the water in which it is discharged, as well as risks to
those that might consume seafood collected from the area where discharges of these wastes occurred.

Constituents within the deck drainage and bilge water could have potential environmental impacts including:
e  Polluting surface waters and/or benthic sediments; and

e  Toxicity to marine organisms; and

The level of impact will be directly related to the volume of the contaminant and the volume of water it is
discharged within, their toxicity, the types of organisms present, and the receiving environment itself.
Discharged contaminants can cause damage to organisms across all trophic levels. Immediate impacts would
mostly affect organisms within the water column but pollutants adsorbing onto particles/sediments within the
water column settle to the seabed where benthic organisms may be exposed.

The OA is located within an open ocean environment where over 95% of the depths to seabed are greater than
60 m. Based on the relative depth of the water profile, coupled with the anticipated mixing and dispersion of
discharged wastes, it is unlikely any impact to benthic species will occur. Potential receptors therefore include
(pelagic) fish and sharks, marine mammals, marine turtles and seabirds.

Based on the control measures that will be implemented during the Seismic Survey (Section 7.3.3), it is
considered that the consequence of impact is Negligible, with a likelihood of seeing a measurable impact being
Unlikely which results in an overall risk ranking of Negligible.

7.3.3 Control Measures

The control measures that will be implemented during the Seismic Survey to manage the impacts from routine
permissible waste discharges to ALARP have been included in Table 61. These control measures have been
assessed to consider the environmental benefits gained through implementing these controls relative to their
time, effort and monetary cost. SLB will make a clear delineation of those measures which will be implemented
during the Seismic Survey and those which won'’t, in particular where SLB considers their implementation is
disproportionate to the environmental benefit gained. Justifications have been provided for each of these
decisions.
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Table 61 Assessment of Control Measures for Routine Permissible Waste Discharges

Control Measure

Practicability/
Effectiveness

Justification

Impact
Reduction?

Will it be
adopted?

Implemented Control Measures:

Compliance with MARPOL Annex | (Regulations for | P = Yes It is a legislative requirement to meet the relevant aspects of | Yes Yes
the Prevention of Pollution by Oil) E = Effective MARPOL Annex |, Marine Order 91 and the PSPPS Act.
Marine Order 91 (Marine Pollution Prevention —
Qil)
Protection of the Sea (Prevention of Pollution
from Ships) Act 1983
Compliance with MARPOL Annex IV (Regulations | P =Yes It is a legislative requirement to meet the relevant aspects of | Yes Yes
for the Prevention of Pollution by Sewage from | E = Effective MARPOL Annex IV and Marine Order 96.
Ships)
Marine Order 96 (Marine Pollution Prevention —
Sewage)
Compliance with MARPOL Annex V (Regulations | P =Yes It is a legislative requirement to meet the relevant aspects of | Yes Yes
for the Prevention of Pollution by Garbage from | g = Effective MARPOL Annex V and Marine Order 95.
Ships)
Marine Order 95 (Marine Pollution Prevention -
Garbage)
No permissible discharge of wastes in Australian | P = Yes Oceanic Shoals Marine Parks is situated immediately beyond the | Yes Yes
Marine Parks. E = Effective eastern boundary of the OA. Restricting release of discharges
within the Australian Marine Parks will avoid any potential adverse
effects from discharge