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ACRONYMS AND ABBREVIATIONS

Acronyms and Abbreviations

Name Description

$ Dollars (Australian dollars unless specified otherwise)

% Percent

‘ Minutes

“ Seconds

° Degrees

°C Degrees Celsius

ug I-* Micrograms per litre

3D Three-dimensional

4D Four-dimensional

ABARES Australian Bureau of Agricultural and Resource Economics

ADF Australian Defence Force

ADIOS Automated Data Inquiry for Oil Spills

AFMA Australian Fisheries Management Authority

AFZ Australian Fishing Zone

AHS Australian Hydrographic Service

AIS Automatic Identification System

ALARP As low as reasonably practicable

AMP Australian Marine Park

AMSA Australian Maritime Safety Authority

AMSA JRCC Australian Maritime Safety Authority Joint Rescue Coordination Centre

ANSI American National Standard Institute

ANZECC Australian and New Zealand Environment Conservation Council

APASA Asia-Pacific ASA

API American Petroleum Institute gravity (A measure of how heavy or light a petroleum liquid
in comparison to water)

APPEA Australian Petroleum Production and Exploration Association

BIA Biologically Important Area

BOM Bureau of Meteorology

BWMP Ballast Water Management Plan

BWM-T Class notation for vessels with ballast water treatment complying with International
Convention for the Control and Management of Ship’s Ballast Water and Sediments

CEO Chief Executive Officer

CFA Commonwealth Fisheries Association

CLEAN-DESIGN

COLREGS
COO
cP

Class notation for vessels that are designed, built and operated in a way that gives
additional protection to the environment

International Regulations for Preventing Collisions at Sea
Chief Operations Officer

Centipoise (unit of viscosity)
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ACRONYMS AND ABBREVIATIONS

Name Description

CPUE Catch Per Unit Effort

CSIRO Commonwealth Scientific and Industrial Research Organisation

cui/ cu. in. Cubic inches

CcVv Curriculum Vitae

dB Decibel

DBCA Department of Biodiversity, Conservation and Attractions (WA)

DEWHA Department of the Environment, Water, Heritage and the Arts (now DoEE)
(Commonwealth)

DFAT Department of Foreign Affairs and Trade (Commonwealth)

DMIRS Department of Mines, Industry Regulations and Safety (WA)

DNER Department of Natural Environmental Resources (NT)

DNVGL Det Norske Veritas

DO Dissolved Oxygen

DoCA Department of Communications and the Arts (Commonwealth)

DoEE Department of the Environment and Energy (Commonwealth)

DoF Department of Fisheries (now DPIRD) (WA)

DollS Department of Industry, Innovation and Science (Commonwealth)

DoNP Director of National Parks (Commonwealth)

DoT Department of Transport (WA)

DPAW Department of Parks and Wildlife (now DBCA) (WA)

DPIR Department of Primary Industry and Resources (Fisheries) (WA)

DPIRD Department of Primary Industries and Regional Development (formerly Department of
Fisheries) (WA)

EEZ Exclusive Economic Zone

EHSQ Environment, Health, Safety and Quality

EMBA Environment that may be affected

EMS Environmental Management System

ENVID Environmental Risk Assessment

EP Environment Plan

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

EPO Environmental Performance Outcome

EPS Environmental Performance Standard

ERM Environmental Resources Management Australia Pty Ltd

ERP Emergency Response Plan

ESD Ecologically Sustainable Development

GFW Global Fishing Watch

GHG Greenhouse Gas

GPS Global Positioning System

GRT Gross Registered Tonnes
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Name Description

HF High Frequency

HSE Health, Safety and Environment

Hz Hertz

Hz Hertz

IAGC International Association of Geophysical Contractors

IAPP International Air Pollution Prevention

IMCRA Integrated Marine and Coastal Regionalisation of Australia

IMO International Maritime Organization

IMS Invasive marine species

IOGP International Association of Oil and Gas Producers

IOPP International Oil Pollution Prevention

IPIECA International Petroleum Industry Environmental Conservation Association

ISO International Organisation for Standardisation

ISO International Organisation for Standardisation

ISPP International Sewage Pollution Prevention

ITOPF International Tanker Owners Pollution Federation

IUCN International Union for the Conservation of Nature

IwcC International Whaling Commission

JANSF Joint Authority Northern Shark Fishery (WA)

JASCO JASCO Applied Science

JBG Joseph Bonaparte Gulf

JBGMP Joseph Bonaparte Gulf Marine Park

JHA Job Hazard Analysis

KEFs Key Ecological Features

KLC Kimberley Land Council

km Kilometres

km? Square kilometres

KPMF Kimberley Prawn Managed Fishery (WA)

LF Low Frequency

LNG Liguefied Natural Gas

m Metres

m/s Metre per second

m?2 Square metres

m3 Cubic metres

MAFMF Marine Aquarium Fish Managed Fishery (WA)

MARPOL (Marine Pollution) International Convention for the Prevention of Pollution From Ships,
1973 as modified by the Protocol of 1978

MBC Maritime Border Command

MC Measurement Criteria
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ACRONYMS AND ABBREVIATIONS

Name Description

MF Medium Frequency

MFO Marine Fauna Observer

MGO Marine Gas Oil

MMF Mackerel Managed Fishery (WA)

MMSI Maritime Mobile Service Identity

MNES Matters of National Environmental Significance

MOP Marine Oil Pollution

MOSCP Marine Qil Spill Contingency Plan

MOU Memorandum of Understanding

MSDS Material Safety Data Sheet

MSS Marine Seismic Survey

MUz Multiple Use Zone

National Plan National Plan for Maritime Environmental Emergencies

NAUT-AW Vessel class notation for enhanced nautical safety, incorporating a grounding avoidance
system

NAXA Northern Australia Exercise Area

NDSMF Northern Demersal Scalefish Managed Fishery

NERP National Environmental Research Program

NKMP North Kimberley Marine Park

NLC Northern Land Council

nm Nautical Miles

NMFS National Marine Fisheries Service

NMR North Marine Region

NNTT National Native Title Tribunal

NOAA National Oceanic and Atmospheric Administration

NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority

NOPTA National Offshore Petroleum Titles Administrator

NOx Nitrogen Oxides

NPF Northern Prawn Fishery

NPFI Northern Prawn Fishing Industry Pty Ltd

NRSMPA National Representative System of Marine Protected Areas

NSW New South Wales

NTEPA Northern Territory Environment Protection Authority

NTSC Northern Territory Seafood Council

NWMR North-west Marine Region

NWS North-west Shelf

OBN Ocean Bottom Nodes

°C Degrees Centigrade

ONLF Offshore Net and Line Fishery (NT)
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ACRONYMS AND ABBREVIATIONS

Name Description

OPEP Oil Pollution Emergency Plan

OPGGS (E) Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009

Regulations

OPGGS Act Offshore Petroleum and Greenhouse Gas Storage Act 2006

OPIC Offshore Petroleum Incident Coordination

OPRC Qil Pollution Preparedness, Response and Cooperation

OSMP Oceanic Shoals Marine Park

OSRC Oil Spill Response Coordination

PAM Passive Acoustic Monitoring

PK Peak Pressure

PMI Potential Mortality Injury

POB Persons On Board

Polarcus Polarcus Seismic Limited

POLREP Oil Pollution Reports

POMP Pearl Oyster Managed Fishery (WA)

PPA Pearl Producers Association

ppm Parts per million

psi pounds per square inch

PTS Permanent Threshold Shift

PTTEP PTTEP Australasia (Ashmore Cartier)

QA/QC Quality Assurance / Quality Control

QLD Queensland

SA South Australia

SDS Safety Data Sheets

SEL Sound Exposure Level

SEWPaC Department of Sustainability, Environment, Water, Population and Communities (now
DoEE)

SIMAP Spill Impact Model Application Package

SITREPS Situation Reports

SOLAS Safety of Life at Sea

SOPEP Shipboard Oil Pollution Emergency Plan

SPRAT Species Profile and Threats Database

SPS Special Purpose Ships

SPZ Special Purpose Zone

SRA Stock Reduction Analysis

SSMF Specimen Shell Managed Fishery (WA

SsV Sound Source Verification

State Hazard Plan

State Hazard Plan for Maritime Environmental Emergencies
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Name Description

STCW95 International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers 1995 Revision

TEC Threatened Ecological Communities

TTS Temporary Threshold Shift

UAE United Arab Emirates

ULSTEIN Ulstein Group, provider of ship designs, shipbuilding and solutions in power and control

systems, heawylift, crane & barge services

UNCLOS United Nations Convention on the Law of the Sea
uv Ultraviolet

UXO Unexploded Ordnances

WA Western Australia

WAFIC Western Australia Fishing Industry Council
WANCSF North Coast Shark Fishery (WA)

WHP Wellhead Platform

WTO Wildlife Trade Operation

uPa? Micropascals
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1. INTRODUCTION

The Petrelex 3D Marine Seismic Survey (MSS) is a three-dimensional multi-client seismic survey
proposed to be undertaken by Polarcus Seismic Limited (Polarcus) in Commonwealth waters of the
Petrel Sub-basin (in the Bonaparte Basin), offshore from north-west Australia.

1.1 Purpose

This Environment Plan (EP) has been prepared to meet the requirements of the Offshore Petroleum
and Greenhouse Gas Storage Act 2006 (OPGGS Act) and the Offshore Petroleum and Greenhouse
Gas Storage (Environment) Regulations 2009 (OPGGS (E) Regulations). It aims to demonstrate that
the Petrelex 3D MSS will be undertaken in a manner consistent with the principles of ecologically
sustainable development (ESD) and carried out such that environmental impacts and risks will be
reduced and managed to as low as reasonably practicable (ALARP) and acceptable levels.

1.2 Scope

The scope of this EP addresses the petroleum activity—a marine seismic survey—and associated
activities as described in Section 3.

In particular, the scope of this EP covers 3D seismic acquisition within the defined Acquisition Area
(Figure 1-1) and associated line turns, run-ins, run-outs, seismic testing and support activities within the
defined Operational Area (Figure 1-1). The timeframe of this EP is from acceptance of the EP until 31
December 2020.

The petroleum activity is defined as commencing at the point when the seismic array equipment is first
deployed within the Operational Area, until the seismic vessel has demobilised and departed from the
Operational Area following completion of the survey.

The scope of this EP does not include the periods when the survey and support vessels are not engaged
in survey or associated activities, such as during cyclone avoidance, maintenance activities outside of
the Operational Area, port calls, or vessel mobilisation/demobilisation to/from the Operational Area.
During these periods the seismic vessel and support vessels are deemed to be operating under the
Commonwealth Navigation Act 2012 and not performing a petroleum activity.
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INTRODUCTION

1.3 Proponent Details

Polarcus Seismic Limited (Polarcus) is an innovative marine geophysical service company with a
pioneering environmental agenda, delivering high-end towed streamer data acquisition and advanced
on-board processing and imaging services globally. Polarcus operates a fleet of high-performance 3D
seismic vessels, incorporating leading-edge technologies for improved safety, data quality and
operational efficiency, to fully meet customer needs from large exploration to 4D surveys.

The Polarcus Headquarters is based in Dubai, United Arab Emirates (UAE), and the company has three
regional sales and marketing offices located in Houston, London and Singapore. Polarcus employs
approximately 325 professionals worldwide and owns seven high-end marine seismic vessels.

Further information about Polarcus is available at their website at: https://www.polarcus.com/

1.3.1 Titleholder and Nominate Liaison Person

The titleholder’s details are:

Company Name Polarcus Seismic Limited (Polarcus)

c/o Polarcus DMCC

Reef Tower, Level 20
Jumeirah Lake Towers
Cluster O

PO Box 283373 Dubai
United Arab Emirates (UAE)

Business Address

Phone +971 4 43 60 800

Fax +971 4 43 60 808

Email info@polarcus.com
Website https://www.polarcus.com/
ACN/ABN 75 214 908 956

The titleholder’'s nominated liaison person is:

Contact Name

Antony Pedley

Position

Geoscience and Sales Manager

Postal Address

c/o Polarcus Asia Pacific Pte Ltd
1 Fullerton Road
#02-01 One Fullerton

Singapore
049213
Phone +65 6408 3855
Email Tony.Pedley@polarcus.com
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2. ENVIRONMENTAL MANAGEMENT FRAMEWORK

This section identifies the laws, other approvals, standards or other environmental requirements that
apply to the activity and are relevant to the activity’s environmental management.

2.1 Legislation Requirements

2.1.1 OPGGS Act and Associated Regulations

The OPGGS Act provides the regulatory framework for all offshore petroleum exploration, production
and greenhouse gas (GHG) activities in Commonwealth waters.

The related OPPGS (E) Regulations require titleholders to undertake their petroleum activity in
accordance with an EP accepted by the National Offshore Petroleum Safety and Environmental
Management Authority (NOPSEMA). This EP has to be prepared to meet the requirements of the
OPPGS (E) Regulations.

2.1.2 Other Applicable Legislation

Other legislation relevant to the Petrelex 3D MSS is described in Table 2-1.
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Table 2-1  Summary of Relevant Legislation

Legislation Scope Relevance

Environment Protection and Biodiversity | This Act provides a legal framework to protect and manage nationally = Assessment of likely impacts on Matters of National
Conservation Act 1999 and Environment | and internationally important flora, fauna, ecological communities and | Environmental Significance (MNES) from survey
Protection and Biodiversity Conservation | heritage places and the commonwealth marine area, known as activities are described in Section 7 and Section 8 and
Regulations 2000 Matters of National Environmental Significance (MNES). include controls such as adherence with the
Environment Protection and Biodiversity Conservation
(EPBC) Act 1999 Policy Statement 2.1 — Interaction
between Offshore Seismic Exploration and Whales:
Industry Guidelines; and EPBC Regulations 2000 —
Part 8 Division 8.1 Interacting with Cetaceans.

A network of Australian Marine Parks (AMPs) has been
proclaimed under the EPBC Act. Further details
relating to AMPs are provided in Section 2.1.4.

Historic Shipwrecks Act 1976 and This Act protects historic wrecks (and associated relics) in A search for historic shipwrecks was undertaken for the
Historic Shipwrecks Regulations 1978 Commonwealth waters that are more than 75 years old. Under this Operational Area as detailed in Section 4.6.4.
Act, historic shipwrecks are protected for their heritage values and
maintained for recreational, scientific and educational purposes.

Australian Maritime Safety Authority Act | This Act aims to promote maritime safety, protect the marine Under this Act, any hydrocarbon spill to the marine
1990 environment (from pollution from ships and other environmental environment, resulting from the survey must be
damage caused by shipping), provide for a national search and reported.

rescue service and to promote the efficient provision of services by

the Australian Maritime Safety Authority (AMSA). The Act also provides the framework for AMSA to

respond to major spill incidents. Provisions to
reimburse AMSA in the event of an oil spill are detailed

in Section 0.
Protection of the Sea (Prevention of The Act, in conjunction with the Navigation Act 2012 and AMSA Pollution prevention controls and standards for the
Pollution from Ships) Act 1983 Marine Orders, gives effect to the MARPOL convention in Australia, seismic vessel are detailed in Section 7.5.
and associated requirements for preventing pollution from ships at
sea.
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Legislation

Scope

Relevance

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

An Act to amend the Protection of the Sea (Prevention of Pollution
from Ships) Act 1983, and for other purposes. This amended Act
provides the protection of the sea from air pollution from ships.

Survey and support vessels hold an International Air
Pollution Prevention Certificate (Section 7.6).

Navigation Act 2012

Biosecurity Act 2015 and Biosecurity
Regulation 2016

Protection of the Sea (Harmful
Antifouling Systems) Act 2006

Protection of the Sea (Powers of
Intervention) Act 1983 and Protection of
the Sea (Prevention of Pollution from
Ships) (Orders) Regulations 1994

This Act regulates navigation and shipping including the requirements
of the Safety of Life at Sea (SOLAS) Convention. A number of marine
orders enacted under this Act apply directly to offshore petroleum
exploration activities. This Act is the primary legislation that regulates
ship and seafarer safety, shipboard aspects of protection of the
marine environment, and employment conditions for Australian
seafarers.

The Act assesses and manages the risk of pests and diseases
entering Australian territory and causing harm to animal, plant and
human health, the environment and the economy. It implements
mandatory controls in the use of seawater as ballast in ships and the
declaration of sea vessels voyaging out of and into Commonwealth
waters.

This Act relates to the protection of the sea from the effects of harmful
anti-fouling systems. It prohibits the use of harmful organotins in anti-
fouling paints used on ships.

This Act provides AMSA with various responsibilities and powers to
take measures and issue directions to prevent or respond to pollution
of the sea by oil or other substances. Enacts part of the MARPOL
convention in Australia in conjunction with the Navigation Act 2012
(see above).

Applicable navigation and SOLAS controls for the
survey and support vessels are detailed in Section 7.4.

This Act is applicable to the vessels transiting from
outside of the Operational Area, which have the
potential to introduce invasive marine species (IMS) to
the marine environment of the Operational Area.

Control measures relating to biosecurity are detailed in
Section 8.8

Harmful anti-fouling systems will not be used on
vessels. Certification of anti-fouling coating on vessels
is identified as a control and measurement criteria
relevant to reducing the biosecurity risk of introduced
marine species (Section 8.8).

All vessels over 400 Gross Registered Tonnes (GRT)
will have a Shipboard Oil Pollution Emergency Plan
(SOPEP) in place (Section 10.3.2).
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2.1.3 International Agreements

The principal international agreement (of which Australia is a signatory) affecting petroleum operations
in Commonwealth waters is the United Nations Convention on the Law of the Sea, 1982 (UNCLOS),
which became effective on 16 November 1994. UNCLOS enforces a comprehensive regime of law and
order in global oceans and seas, establishing rules governing all uses of the oceans and their resources.

Australia is also a signatory to a number of other international conventions and agreements relevant to
the Petrelex 3D MSS. Other relevant agreements are listed in Table 2-2.
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Table 2-2

ENVIRONMENTAL MANAGEMENT FRAMEWORK

Summary of Relevant International Agreements

Legislation

Scope

Relevance

1996 Protocol to the ‘Convention on the
Prevention of Marine Pollution by
Dumping of Wastes and Other Matter,
1972

Convention on the Conservation of
Migratory Species of Wild Animals 1979
(Bonn Convention)

Convention on Qil Pollution
Preparedness, Response and
Cooperation 1990 (OPRC 90)

International Convention for the
Prevention of Pollution from Ships
1973/1978 (MARPOL 73/78)

International Convention for the Control
and Management of Ships' Ballast Water
and Sediments 2004

Contributes to the international control and prevention of marine
pollution by prohibiting the dumping of certain hazardous materials.
Under the 1996 Protocol, dumping is prohibited, except for materials
on an approved list.

This Convention provides a global platform for conservation and the
sustainable use of terrestrial, aquatic and avian migratory species
throughout their range.

This Convention establishes measures for dealing with marine oil
pollution incidents nationally and in cooperation with other countries.

This Convention covers prevention of pollution of the marine
environment by ships from operational or accidental causes. It
includes regulations aimed at preventing and minimising pollution
from ships (accidental and routine).

The Convention aims to prevent the spread of harmful aquatic
organisms from one region to another, by establishing standards and
procedures for the management and control of ships' ballast water
and sediments.

No dumping of any wastes or other matter from survey
activities with the exception of those listed in Annex 1
of the Protocol (which will be discharged in line with
MARPOL requirements).

Control measures for the survey described in Section 7
and Section 8 aim to ensure risks and impacts to
migratory species or their habitat are reduced to levels
that are ALARP and acceptable.

All vessels over 400 GRT will have a SOPEP in place
(Section 10.3.2).

Prevention of ppollution in accordance with MARPOL
requirements.

Implemented through the Biosecurity Act 2015 and
Regulations 2016.

Vessels will manage ballast in accordance with
Australian Ballast Water Management Requirements
(Section 8.7).
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2.1.4 Management of Protected Areas

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

Under the EPBC Act, the AMP Network, and any zones within AMPs, must be assigned to an
International Union for Conservation of Nature (IUCN) Category. Several types of zones are
represented in the AMP Network, with the zoning scheme administered by Department of the
Environment and Energy (Commonwealth) [DoEE]. The zones align to the IUCN categories as follows:

®  Sanctuary Zone (IUCN Category la);

= National Park Zone (IUCN Category Il);

m  Recreational Use Zone (IUCN Category 1V);

m  Habitat Protection Zone (IUCN Category IV);

m  Multiple Use Zone (IUCN Category VI);

m  Special Purpose Zone (IUCN Category VI); and

m  Special Purpose Zone (Trawl) (IUCN Category VI).

The Acquisition and Operational Areas do not overlap with any AMPs, however there are two AMPs
located within the EMBA:

m  Oceanic Shoals Marine Park (1 km from the Operational Area); and
m  Joseph Bonaparte Gulf Marine Park (35 km from the Operational Area).

Both these marine parks are formally managed under the North Marine Region management
framework. The North Marine Region is managed in accordance with the following values (DoNP 2017):

m  Natural values — habitats, species and ecological communities within marine parks, and the
processes that support their connectivity, productivity and function;

m  Cultural values — living and cultural heritage recognising Indigenous beliefs, practices and
obligations for country, places of cultural significance and cultural heritage sites;

m  Heritage values — non-Indigenous heritage that has aesthetic, historic, scientific or social
significance; and

m  Socio-economic values — the benefit of the marine parks for people, businesses and the
economy.

In making decisions regarding use in AMPs, the Director of National Parks (DoNP) will carefully consider
the impacts and risks to these values for the relevant marine parks. Activities that have an EP accepted
by NOPSEMA under the endorsed program may be conducted in accordance with the relevant
petroleum title under the OPGGS Act and a class approval under this plan (DoNP 2017). Accordingly,
activities covered by the endorsed NOPSEMA program do not require additional assessment by the
DoNP because the endorsed program takes account of impacts and risks to marine park values in a
manner that satisfies the DoNP.

The AMP values, zone objectives and management prescriptions relevant to the AMPs that overlap the
EMBA for the Petrelex 3D MSS have been considered in the assessment of impacts and risks in this
EP. A summary of the prescriptions relevant to this EP are provided in Table 2-3.
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Table 2-3

ENVIRONMENTAL MANAGEMENT FRAMEWORK

Summary of Permitted Relevant Activities and Prescriptions in the AMP Zones that Overlap the EMBA

Zoning and IUCN
Categories

Relevant AMPs

Purpose and
Objectives

Relevant Activities

Permitted in Zone

Relevant Management Prescriptions

Associated IUCN Management
Principles

(Schedule 8 of the EPBC
Regulations 2000)

Multiple Use Zone
IUCN Category VI

Oceanic Shoals
Marine Park (2 km
from the
Operational Area).

Joseph Bonaparte
Gulf Marine Park
(35 km from the
Operational Area).

Managed to allow
ecological
sustainable use
while conserving
ecosystems,
habitats and native
species.

Mining operations
(including
exploration).

Vessel transiting.
Anchoring.

Ballast water
discharge and
exchange.

Disposal of waste
from vessels
(compliant with
MARPOL).

Authorisation required for mining
operations (including exploration); this
activity is allowable in accordance with a
permit, class approval or commercial
activity licence or lease issued by the
DoNP.

Mining operations must be conducted in
accordance with an authorisation
(however described) under the OPGGS
Act or the Offshore Minerals Act 1994 to
the extent those laws apply to the
operations and are capable of operating
concurrently with this plan.

Commercial ships may transit through
the North Marine Park Network subject to
compliance with the prescriptions in the
associated Management Plan (General
use and access) and relevant
prescriptions relating to the activity in
which shipping is involved.

Ballast water may be discharged or
exchanged, subject to compliance with:
a) the Australian ballast water
management requirements and relevant
state ballast water management
arrangements; and b) relevant

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

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

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

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

Zoning and IUCN
Categories

Relevant AMPs

Purpose and
Objectives

Relevant Activities
Permitted in Zone

Relevant Management Prescriptions

Associated IUCN Management
Principles

(Schedule 8 of the EPBC
Regulations 2000)

Commonwealth and state legislation or
international agreements (if any) relating
to ballast water management.

Waste may be disposed of from vessels
to which the International Convention for
the Prevention of Pollution from Ships
(MARPOL) (Schedule 1) applies, in
accordance with the requirements of
MARPOL.

Special Purpose
Zone Gulf Marine Park

IUCN Category vi (0 km from the

Joseph Bonaparte

Operational Area)

Managed to allow
specific activities
though special
purpose
management
arrangements while
conserving
ecosystems,
habitats and native
species. The zone
allows or prohibits
specific activities.

Mining operations
(including
exploration).

Vessel transiting.
Anchoring.

Ballast waste
discharge and
exchange.

Disposal of wastes
from vessels
(compliant with
MARPOL).

Authorisation required for mining
operations (including exploration); this
activity is allowable in accordance with a
permit, class approval or commercial
activity licence or lease issued by the
DoNP.

Mining operations must be conducted in
accordance with an authorisation
(however described) under the OPGGS
Act or the Offshore Minerals Act 1994 to
the extent those laws apply to the
operations and are capable of operating
concurrently with this plan.

Commercial ships may transit through
the North Marine Park Network subject to
compliance with the prescriptions in the
associated Management Plan (General
use and access) and relevant
prescriptions relating to the activity in

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

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

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

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

Categories

Relevant AMPs

Purpose and
Objectives

Relevant Activities
Permitted in Zone

Relevant Management Prescriptions

Associated IUCN Management
Principles

(Schedule 8 of the EPBC
Regulations 2000)

which shipping is involved.

Ballast water may be discharged or
exchanged, subject to compliance with:
a) the Australian ballast water
management requirements and relevant
state ballast water management
arrangements; and b) relevant
Commonwealth and state legislation or
international agreements (if any) relating
to ballast water management.

Waste may be disposed of from vessels
to which the International Convention for
the Prevention of Pollution from Ships
(MARPOL) (Schedule 1) applies, in
accordance with the requirements of
MARPOL.
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2.1.5 Conservation Advices and Recovery Plans

When a native species or ecological community is listed as threatened under the EPBC Act, a
conservation advice is developed to assist in its recovery. The Petrelex 3D MSS will be conducted in a
manner consistent with conservation advice and recovery plans for species with the potential to be
present in the Operational Area. Section 4.5.5 describes the species that listed as threatened under the
EPBC Act, which have been identified to occur with the Operational Area.

Table 2-4 provides the conservation advice and/or recovery plans for species relevant to the Petrelex
3D MSS.
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Table 2-4

ENVIRONMENTAL MANAGEMENT FRAMEWORK

Relevant Species with Conservation Advice and/or Recovery Plans

Species

Conservation
Management Document

Applicable Actions and Management Measures

Relevant Sections in this EP

Humpback whale
(Megaptera
novaeangliae)

Threatened Species
Scientific Committee. 2015.
Megaptera novaeangliae
(humpback whale)
conservation advice (DoE
2015a).

All seismic surveys must be undertaken consistent with the EPBC Act Policy
Statement 2.1 — Interaction 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 (example 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:

- The use of shutdown and caution zones;
- Pre and post activity observations;

- The use of marine mammal observers and / or Passive Acoustic
Monitoring (PAM); and

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

All cetaceans are protected in Commonwealth waters and, the EPBC Act
requires that all collisions with whales in Commonwealth waters are reported.
Vessel collisions can be submitted to the National Ship Strike Database at
https://data.marinemammals.gov.au/report/shipstrike.

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.

m  Collision / entanglement

with equipment (Section
8.5)

B Sound emissions (Section

0)

®  Hydrocarbon and chemical

spills (Section 8.1 to 8.4).
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Species Conservation Applicable Actions and Management Measures Relevant Sections in this EP
Management Document

®  Enhance education programs to inform vessel operators of best practice
behaviours and regulations for interacting with humpback whales.

Blue whale Dep_artment of B Anthropogenic noise in biologically important areas will be managed such that B Collision / entanglement
(Balaenoptera Environment. 2015-2025. any blue whale continues to utilise the area without injury, and is not displaced with equipment (Section
musculus) Conservation Management from a foraging area. 8.5)
Plan for the Blue Whale
(DOE 2015b). B EPBC Act Policy Statement 2.1—Interaction between offshore seismic B Sound emissions (Section
exploration and whales is applied to all seismic surveys. 0)
m  Ensure all vessel strike incidents are reported in the National Ship Strike ®  Hydrocarbon and chemical
Database. spills (Section 8.1 to 8.4).

m  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.

®  The Plan also refers to existing national mitigation/management measures that
are important to blue whale recovery.

Sei whale Threatened Species ®  Once the spatial and temporal distribution (including biologically important m  Collision / entanglement
(Balaenoptera Scientific Committee. 2015. areas) of sei whales is further defined an assessment of the impacts of with equipment (Section
borealis) Balaenoptera borealis (sei increasing anthropogenic noise (including from seismic surveys, port 8.5)
whale) conservation advice expansion, and coastal development) should be undertaken on this species. - .
(DoE 2015c). ®  Sound emissions (Section
m  If required, additional management measures should be developed and 0)

implemented to ensure the ongoing recovery of sei whales;

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

m  Ensure all vessel strike incidents are reported in the National Vessel Strike
Database.
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Species Conservation Applicable Actions and Management Measures Relevant Sections in this EP
Management Document
Fin whale Threat_e_ned Spef:ies Once the spatial and temporal distribution (including biologically important ®  Collision / entanglement
(Balaenoptera Scientific (_:ommltt_ee. 2015. areas) of fin whales is further defined an assessment of the impacts of with equipment (Section
physalus) Conservation Advice . increasing anthropogenic noise (including from seismic surveys, port 8.5)
Balaenoptera physalus fin expansion, and coastal development) should be undertaken on this species. - .
whale (DoE 2015d). B Sound emissions (Section
If required, additional management measures should be developed and 0)
implemented to ensure the ongoing recovery of fin whales.
Develop a national vessel strike strategy that investigates the risk of vessel
strikes on fin whales and also identifies potential mitigation measures.
Ensure all vessel strike incidents are reported in the National Vessel Strike
Database.
Whale shark Threatened Species

(Rhincodon typus)

Scientific Committee. 2015.
Conservation Advice
Rhincodon typus (whale
shark) (DoE 2015e).

Minimise offshore developments and transit time of large vessels in areas
close to marine features likely to correlate with whale shark aggregations
(Ningaloo Reef, Christmas Island and the Coral Sea) and along the northward
migration route that follows the northern Western Australian coastline along the
200 m isobath (as set out in the National Conservation Values Atlas).

m  Collision / entanglement

with equipment (Section
8.5)

B Sound emissions (Section

0)

Northern river
shark (Glyphis
garricki)

Department of the
Environment. 2014.
Approved Conservation
Advice for Glyphis garricki
(northern river shark) (DoE
2014a).

Department of the
Environment. 2015. Sawfish
and River Sharks
Multispecies Recovery
Plan. (DoE 2015f).

Implement measures to reduce adverse impacts of habitat degradation and/or
modification.

Performance Criteria for Objective 8d in the Recovery Plan is to adequately
take into account and protect BIAs for sawfish and river sharks when assessing
the impact of proposed activities in the marine environment (DoE 2015f).

m  Collision / entanglement

with equipment (Section
8.5)

B Sound emissions (Section

0)
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ENVIRONMENTAL MANAGEMENT FRAMEWORK

Species Conservation Applicable Actions and Management Measures Relevant Sections in this EP
Management Document
Dwarf sawfish Threatened Species

(Pristis clavata)

Scientific Committee. 2009.
Approved Conservation
Advice for Pristis clavata
(dwarf Sawfish) (DEWHA
2009).

Department of the
Environment. 2015. Sawfish
and River Sharks
Multispecies Recovery
Plan. (DoE 2015f).

Reduce and, where possible, eliminate any adverse impacts of marine debris
on sawfish and river shark species noting the linkages with the Threat
Abatement Plan for the Impact of Marine Debris on Vertebrate Marine Life
(DOEE 2018).

Performance Criteria for Objective 8d in the Recovery Plan is to adequately
take into account and protect BIAs for sawfish and river sharks when assessing
the impact of proposed activities in the marine environment (DoE 2015f).

®  Liquid discharges and solid
waste (Section 7.5).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).

Largetooth sawfish

(Pristis pristis)

Department of the
Environment. 2014.
Approved Conservation
Advice for Pristris pristris
(largetooth sawfish) (DoE
2014b).

Department of the
Environment. 2015. Sawfish
and River Sharks
Multispecies Recovery
Plan. (DoE 2015f).

Implement measures to reduce adverse impacts of habitat degradation and/or
modification.

Performance Criteria for Objective 8d in the Recovery Plan is to adequately
take into account and protect BIAs for sawfish and river sharks when assessing
the impact of proposed activities in the marine environment (DoE 2015f).

®  Liquid discharges and solid
waste (Section 7.5).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).

Green sawfish
(Pristis zijsron)

Threatened Species
Scientific Committee. 2008.
Approved Conservation
Advice for Pristis zijsron
(Green Sawfish) (DEWHA
2008c).

Reduce and, where possible, eliminate any adverse impacts of marine debris
on sawfish and river shark species noting the linkages with the Threat
Abatement Plan for the Impact of Marine Debris on Vertebrate Marine Life
(DoEE 2018).

Performance Criteria for Objective 8d in the Recovery Plan is to adequately
take into account and protect BIAs for sawfish and river sharks when assessing
the impact of proposed activities in the marine environment (DoE 2015f).

®  Liquid discharges and solid
waste (Section 7.5).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).
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Species

Conservation
Management Document

Applicable Actions and Management Measures

Relevant Sections in this EP

Department of

Environment. 2015. Sawfish
and River Sharks
Multispecies Recovery Plan
(DoE 2015f).

Leatherback turtle
(Dermochelys

coriacea)

Recovery Plan for Marine
Turtles in Australia.
Commonwealth of Australia
2017 — 2027 (DoEE 2017).

Department of the
Environment. 2008.
Approved Conservation
Advice for Dermochelys
coriacea (Leatherback
Turtle) (DEWHA 2008d).

The conservation advice for the leatherback turtle does not stipulate specific
management actions relevant to the survey, given the key management actions
detailed in the Recovery Plan for Marine Turtles (DoEE 2017) are applicable to
leatherback turtles.

The Recovery Plan for Marine Turtles in Australia identities a number of threats to
marine turtles in Australian waters, the following of which are relevant to the
Petrelex 3D MSS:

marine debris

chemical and terrestrial discharge
light pollution

vessel disturbance

noise interference.

The overall objective of the Recovery Plan is to improve the conservation status of
marine turtle populations. Actions to achieve this include the management of
anthropogenic activities to ensure marine turtles are not displaced from identified
habitat critical to their survival, and ensure that biologically important behaviour can
continue in Biologically Important Areas.

Specific noise controls listed in the Recovery Plan include:

m A precautionary approach should be applied to seismic work, such that surveys
planned to occur inside important internesting habitat should be scheduled
outside the nesting season.

®  In accordance with the EPBC Act Policy Statement 2.1 — Interactions between
Offshore Seismic Exploration and Whales: Industry Guidelines, all seismic
survey vessels operating in Australian waters must undertake a soft start
during surveys irrespective of location and time of year of the survey. Although
these guidelines are specifically designed for interactions with whales, the soft
start provision may also afford protection for marine turtles.

m  Collision / entanglement

with equipment (Section
8.5).

B Sound emissions (Section

0).

®  Liquid discharges and solid

waste (Section 7.5).

m  Artificial light (Section 7.7)

®  Hydrocarbon and chemical

spills (Section 8.1 to 8.4).
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Species

Conservation
Management Document

Applicable Actions and Management Measures

Relevant Sections in this EP

Green turtle
(Chelonia mydas)

Recovery Plan for Marine
Turtles in Australia.
Commonwealth of Australia
2017 — 2027 (DoEE 2017).

The Recovery Plan for Marine Turtles in Australia (DoEE 2017) identities a number
of threats to marine turtles in Australian waters, the following of which are relevant
to the Petrelex 3D MSS:

marine debris

chemical and terrestrial discharge
light pollution

vessel disturbance

noise interference.

Specific noise controls listed in the Recovery Plan include:

® A precautionary approach should be applied to seismic work, such that surveys
planned to occur inside important internesting habitat should be scheduled
outside the nesting season.

®  In accordance with the EPBC Act Policy Statement 2.1 — Interactions between
Offshore Seismic Exploration and Whales: Industry Guidelines, all seismic
survey vessels operating in Australian waters must undertake a soft start
during surveys irrespective of location and time of year of the survey. Although
these guidelines are specifically designed for interactions with whales, the soft
start provision may also afford protection for marine turtles.

m  Collision / entanglement
with equipment (Section
8.5).

B Sound emissions (Section
0).

®  Liquid discharges and solid
waste (Section 7.5).

m  Artificial light (Section 7.7).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).

Loggerhead turtle
(Caretta caretta)

Recovery Plan for Marine
Turtles in Australia.
Commonwealth of Australia
2017 — 2027 (DoEE 2017).

The Recovery Plan for Marine Turtles in Australia (DoEE 2017) identities a number
of threats to marine turtles in Australian waters, the following of which are relevant
to the Petrelex 3D MSS:

marine debris

chemical and terrestrial discharge
light pollution

vessel disturbance

noise interference.

The overall objective of the Recovery Plan is to improve the conservation status of
marine turtle populations. Actions to achieve this include the management of
anthropogenic activities to ensure marine turtles are not displaced from identified
habitat critical to their survival, and ensure that biologically important behaviour can
continue in Biologically Important Areas.

m  Collision / entanglement
with equipment (Section
8.5).

B Sound emissions (Section
0).

®  Liquid discharges and solid
waste (Section 7.5).
Artificial light (Section 7.7).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).
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Species Conservation Applicable Actions and Management Measures Relevant Sections in this EP
Management Document

Specific noise controls listed in the Recovery Plan include:

m A precautionary approach should be applied to seismic work, such that surveys
planned to occur inside important internesting habitat should be scheduled
outside the nesting season.

®  |n accordance with the EPBC Act Policy Statement 2.1 — Interactions between
Offshore Seismic Exploration and Whales: Industry Guidelines, all seismic
survey vessels operating in Australian waters must undertake a soft start
during surveys irrespective of location and time of year of the survey. Although
these guidelines are specifically designed for interactions with whales, the soft
start provision may also afford protection for marine turtles.

Hawksbill turtle Recovery Plan for Marine The Recovery Plan for Marine Turtles in Australia (DoEE 2017) identities a number m  Collision / entanglement
(Eretmochelys Turtles in Australia. of threats to marine turtles in Australian waters, the following of which are relevant with equipment (Section
imbricata) Commonwealth of Australia | to the Petrelex 3D MSS: 8.5).
2017 - 2027 (DoEE 2017). marine debris ®  Sound emissions (Section
0).

chemical and terrestrial discharge
®  Liquid discharges and solid

waste (Section 7.5).
m  Artificial light (Section 7.7).

Hydrocarbon and chemical
The overall objective of the Recovery Plan is to improve the conservation status of spills (Section 8.1 to 8.4).

marine turtle populations.

light pollution
vessel disturbance

noise interference.

Actions to achieve this include the management of anthropogenic activities to
ensure marine turtles are not displaced from identified habitat critical to their
survival, and ensure that biologically important behaviour can continue in
Biologically Important Areas.

Specific noise controls listed in the Recovery Plan include:

m A precautionary approach should be applied to seismic work, such that surveys
planned to occur inside important internesting habitat should be scheduled
outside the nesting season.
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Species Conservation Applicable Actions and Management Measures Relevant Sections in this EP
Management Document
®  In accordance with the EPBC Act Policy Statement 2.1 — Interactions between

Offshore Seismic Exploration and Whales: Industry Guidelines, all seismic

survey vessels operating in Australian waters must undertake a soft start

during surveys irrespective of location and time of year of the survey. Although

these guidelines are specifically designed for interactions with whales, the soft

start provision may also afford protection for marine turtles.
Flatback turtle Recovery Plan for Marine The Recovery Plan for Marine Turtles in Australia (DoEE 2017) identities a number Collision / entanglement
(Natator Turtles in Australia. of threats to marine turtles in Australian waters, the following of which are relevant with equipment (Section
depressus) Commonwealth of Australia | to the Petrelex 3D MSS: 8.5).

2017 — 2027 (DoEE 2017).

®  marine debris

chemical and terrestrial discharge
light pollution

vessel disturbance

noise interference.

The overall objective of the Recovery Plan is to improve the conservation status of
marine turtle populations. Actions to achieve this include the management of
anthropogenic activities to ensure marine turtles are not displaced from identified
habitat critical to their survival, and ensure that biologically important behaviour can
continue in Biologically Important Areas.

Specific noise controls listed in the Recovery Plan include:

m A precautionary approach should be applied to seismic work, such that surveys
planned to occur inside important internesting habitat should be scheduled
outside the nesting season.

®  In accordance with the EPBC Act Policy Statement 2.1 — Interactions between
Offshore Seismic Exploration and Whales: Industry Guidelines, all seismic
survey vessels operating in Australian waters must undertake a soft start
during surveys irrespective of location and time of year of the survey. Although
these guidelines are specifically designed for interactions with whales, the soft
start provision may also afford protection for marine turtles.

Sound emissions (Section
0).

Liquid discharges and solid
waste (Section 7.5).
Artificial light (Section 7.7).

Hydrocarbon and chemical
spills (Section 8.1 to 8.4).
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Species

Conservation
Management Document

Applicable Actions and Management Measures

Relevant Sections in this EP

Olive ridley turtle
(Lepidochelys

olivacea)

Recovery Plan for Marine
Turtles in Australia.
Commonwealth of Australia
2017 — 2027 (DoEE 2017).

The Recovery Plan for Marine Turtles in Australia (DoEE 2017) identities a number
of threats to marine turtles in Australian waters, the following of which are relevant
to the Petrelex 3D MSS:

®  marine debris

chemical and terrestrial discharge
light pollution

vessel disturbance

noise interference.

The overall objective of the Recovery Plan is to improve the conservation status of
marine turtle populations. Actions to achieve this include the management of
anthropogenic activities to ensure marine turtles are not displaced from identified
habitat critical to their survival, and ensure that biologically important behaviour can
continue in Biologically Important Areas.

Specific noise controls listed in the Recovery Plan include:

® A precautionary approach should be applied to seismic work, such that surveys
planned to occur inside important internesting habitat should be scheduled
outside the nesting season.

®  In accordance with the EPBC Act Policy Statement 2.1 — Interactions between
Offshore Seismic Exploration and Whales: Industry Guidelines, all seismic
survey vessels operating in Australian waters must undertake a soft start
during surveys irrespective of location and time of year of the survey. Although
these guidelines are specifically designed for interactions with whales, the soft
start provision may also afford protection for marine turtles.

m  Collision / entanglement
with equipment (Section
8.5).

®  Sound emissions (Section
0).

®  Liquid discharges and solid
waste (Section 7.5).

m  Artificial light (Section 7.7).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).

Eastern Curlew

(Numenius

madagascariensis)

Department of the
Environment. 2015.
Conservation Advice
Numenius
madagascariensis eastern
curlew (DoE 2015g).

The Conservation Plan for Curlew Sandpiper provides a framework to guide the
conservation of this species and their habitat in Australia. The conservation plan
identifies a number of key threats to migratory shorebirds, the following of which are
relevant to the Petrelex 3D MSS:

®  Habitat modification (marine debris, pollution, chemical/terrestrial discharge)
m  Anthropogenic disturbance (presence of anthropogenic activity)

m  Collision / entanglement
with equipment (Section
8.5).

B Sound emissions (Section
0).

®  Liquid discharges and solid
waste (Section 7.5).

m  Avrtificial light (Section 7.7).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).
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Species

Conservation
Management Document

Applicable Actions and Management Measures

Relevant Sections in this EP

Curlew Sandpiper
(Calidris
ferruginea)

Department of the
Environment. 2015.
Conservation Advice
Calidris ferruginea curlew
sandpiper (DoE 2015h)

The Conservation Plan for Eastern Curlew provides a framework to guide the
conservation of this species and their habitat in Australia. The conservation plan
identifies a number of key threats to migratory shorebirds, the following of which are
relevant to the Petrelex 3D MSS:

®  Habitat modification (marine debris, pollution, chemical/terrestrial discharge)
®  Anthropogenic disturbance (presence of anthropogenic activity)

m  Collision / entanglement
with equipment (Section
8.5).

®  Sound emissions (Section
0).

®  Liquid discharges and solid
waste (Section 7.5).

m  Artificial light (Section 7.7).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).

Red Knot (Calidris
canutus)

Threatened Species

Scientific Committee. 2016.

Conservation Advice
Calidris canutus Red knot
(DoE 2016).

The Conservation Plan for Red Knot provides a framework to guide the
conservation of this species and their habitat in Australia. The conservation plan
identifies a number of key threats to migratory shorebirds, the following of which are
relevant to the Petrelex 3D MSS:

®  Habitat modification (marine debris, pollution, chemical/terrestrial discharge)
®  Anthropogenic disturbance (presence of anthropogenic activity)

m  Collision / entanglement
with equipment (Section
8.5)

B Sound emissions (Section
0).

®  Liquid discharges and solid
waste (Section 7.5).

m  Artificial light (Section 7.7).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).

Migratory
Shorebirds

Wildlife conservation plan
for migratory shorebirds
(DoE 2015i).

The Conservation Plan for Migratory shorebirds provides a framework to guide the
conservation of migratory shorebirds and their habitat in Australia. The conservation
plan identifies a number of key threats to migratory shorebirds, the following of
which are relevant to the Petrelex 3D MSS:

®  Habitat modification (marine debris, pollution, chemical/terrestrial discharge)
m  Anthropogenic disturbance (presence of anthropogenic activity)

m  Collision / entanglement
with equipment (Section
8.5).

B Sound emissions (Section
0).

®  Liquid discharges and solid
waste (Section 7.5).

m  Avrtificial light (Section 7.7).

®  Hydrocarbon and chemical
spills (Section 8.1 to 8.4).
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Species Conservation

Applicable Actions and Management Measures
Management Document

Relevant Sections in this EP

Other threatened N/A

All other threatened and migratory species identified by the EPBC Protected Matters = N/A
and migratory

Search as potentially occurring within the Operational Area and EMBA, have no

species conservation advices and/or recovery plans. No applicable actions and/or
management measures have been identified for these species.
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2.2

ENVIRONMENTAL MANAGEMENT FRAMEWORK

Applicable Policies, Industry Standards and Guidelines

In addition to legislation and international agreements, the government policies, industry standards and
guidelines outlined in Table 2-5 apply to the conduct of marine seismic surveys in Australian waters and
have been taken into account in the planning of the Petrelex 3D MSS and the evaluation and
management of impacts and risks in Section 7 and 8.

Table 2-5 Summary of Applicable Policies, Industry Standards and
Guidelines
Guideline Description

Australian Standard AS/NZS I1SO
31000:2009 Risk Management—
Principles and Process

EPBC Regulations 2000 Part 8 —
Interacting with cetaceans and whale
watching

EPBC Act Policy Statement 2.1 —
Interaction between Offshore Seismic
Exploration and Whales: Industry
Guidelines (DEWHA 2008e)

Australian Ballast Water Management
Requirements (Department of
Agriculture and Water Resources
2017)

National Biofouling Management
Guidance for the Petroleum
Production and Exploration Industry,
(Commonwealth of Australia 2009)

NOPSEMA Information Paper
IP1411: Consultation Requirements
Under the OPGGS Environment
Regulations 2009, Rev 2 (NOPSEMA
2014a)

Provides principles, framework and a process for managing risk. The
risk assessment method used for this EP is aligned with this
standard.

These guidelines are set to minimise the impacts on cetaceans in
relation to cetacean interactions, whale watching and the exporting
and importing of cetaceans. Relevant to this survey, these guidelines
provide guidance on how to act appropriately when cetaceans are in
the vicinity of vessels.

These guidelines encourage industry to minimise the likelihood of
seismic activities causing injury or hearing impairment to whales,
based on present scientific understanding.

Provides guidance on how vessel operators should manage ballast
water when operating within Australian seas in order to comply with
the Biosecurity Act 2015, the aim of which is to manage the
biosecurity risks posed by ballast water and sediments. They set out
the obligations on vessel operators with regards to the management
of ballast water and ballast tank sediment, including ballast water
management systems, options for ballast water exchange, and
vessel Ballast Water Management Plans.

This guidance aims to provide assistance in regards to minimising
the amount of biofouling accumulating on vessels, infrastructure and
submersible equipment and thereby minimising the risk of spreading
marine pests around the Australian coastline.

Information Paper outlines the consultation requirements of the
Environment Regulations as they apply to Environment Plans (EPS).

NOPSMEA Guidance Note GN0926:
Notification and Reporting of
Environmental Incidents, Rev 4
(NOPSEMA 2014b)

NOPSEMA Information Paper IP1765:
Acoustic Impact Evaluation and
Management (NOPSEMA 2018a)

Outlines the requirements of notifying and reporting environmental
incidents to NOPSEMA.

The Information Paper good practice advice for the assessment and
management of environmental impacts from acoustic emissions
generated by seismic activities.
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Guideline

Description

NOPSEMA Guidance Note GN1488:
Qil Pollution Risk Management, Rev 2
(NOPSEMA 2018b)

Guidance note provides specific information on the content required
in an OPEP and to articulate considerations that support the
development of an acceptable EP submission in relation to oil
pollution risks.

NOPSEMA Guidance Note GN1785:
Petroleum Activities and Australian
Marine Parks, Rev 0 (NOPSEMA
2018c)

The Guidance Note provides guidance on the key management
arrangements and requirements that are relevant to petroleum and
greenhouse gas activities that may affect Australian Marine Parks
(AMPs).

NOPSEMA Guidance Note GN1344
Environment Plan Content
Requirements, Rev 4 (NOPSEMA
2019a)

NOPSEMA Bulletin #1 Qil Spill
Modelling (NOPSEMA 2019b)

DPIRD Fisheries Research Report
N0.288 - Risk Assessment of the
Potential Impacts of Seismic Air Gun
Surveys on Marine Finfish and
Invertebrates in Western Australia
(Webster et al. 2018)

International Association of
Geophysical Contractors (IAGC)
Environment Manual for Worldwide
Geophysical Operations (IAGC 2013)

IAGC Mitigation Measures For
Cetaceans during Geophysical
Operations (IAGC 2015)

IOGP Recommended monitoring and
mitigation measures for cetaceans
during marine seismic survey
geophysical operations (IOGP 2017)

International Maritime Organisation
(IMO) Guidelines for the Control and
Management of Ships' Biofouling to
Minimize the Transfer of Invasive
Aquatic Species (Biofouling
Guidelines) (IMO 2011)

The purpose of this guidance note is to assist stakeholders in
understanding the requirements for preparing and submitting an EP
for assessment.

The Bulletin provides advice on the application of stochastic
modelling to support risk evaluations and application of deterministic
modelling in response planning. The bulletin was released to promote
good practice and ensure that the community is better informed
about the purpose and interpretation of oil spill modelling and to
ensure the outputs of oil spill modelling are meaningful.

Provides guidance on the potential risks posed by seismic surveys on
finfish and invertebrates in waters off Western Australia. The Report
is presents the outcomes of a workshop held by DPIRD. The risk
assessment involved estimating the level of risk associated with
seismic surveys, on the survival and/or the reproductive capacity of
marine finfish and invertebrate individuals closest to the seismic
source, for a period of 12 months directly following exposure.

Provides the industry with useful information for conducting
geophysical field operations in an environmentally sensitive manner.

Provides recommended mitigation measures for cetaceans during
geophysical operations. IAGC recommends implementing the
suggested controls (mentioned in the document) in the absence of
regulations or guidelines.

Provides recommendations on applying mitigation measures for
cetaceans during geophysical operations. The measures outlined in
this report are recommended for use during all marine seismic
surveys that use compressed air source arrays, and are only
intended for cetaceans (whales, dolphins and porpoises).

Provide a globally consistent approach to the management of
biofouling. The approach was adopted by the Marine Environment
Protection Committee (MEPC) in July 2011.
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2.3 Titleholder’s Environmental Management Framework

2.3.1 Vision, Values and Policies

Polarcus’ stated vision is “to be a pioneer in an industry where the frontiers of seismic exploration are
responsibly expanded without harm to our world.” To achieve this vision, Polarcus ascribes to a number
of values which are delivered through a series of commitments, including:

m  Commitment to the Environment and Community (Appendix A); and
m  Commitment to Health and Safety (Appendix B).

Copies of these commitments (or policy statements) are provided in Section 2.3.3 and a summary of
their intent is provided in Table 2-6.

2.3.2 Polarcus Management System

Polarcus assure the delivery of their commitments through the Polarcus Management System, an
integrated system addressing environment, safety and quality management. The Management System
is based on OGP Report No. 510 (OGP-IPIECA 2014) and encompasses the four fundamentals of
Leadership, Managing Risk, Continual Improvement and Implementation together with 10 Elements in
a Plan, Do, Check and Act process. The Polarcus Management System carries a hierarchic structure
with Commitment and Accountability at the top, leading into the process flow encompassing all company
activities.

Polarcus’ office and vessels are certified to ISO 9001:2015, ISO 14001:2015 & OHSAS 18001:2007
while also subscribing to the prestigious DNVGL Triple-E program, an Environmental and Energy
Efficiency rating scheme for ships.

The planning, execution and follow-up of the Petrelex 3D MSS will be undertaken within the framework
of the Polarcus Management System.

2.3.3 Relevant Polarcus Documents

Relevant Polarcus documents that define how the Petrelex 3D MSS will be implemented and are
detailed in Table 2-6.

Table 2-6 Polarcus Documents

Documents Summary of Relevant Information
Commitment to the Environment and This document provides a statement addressing Polarcus’ goal to
the Community (refer to Appendix A). minimise their impact on the marine environment. Including a ‘Zero

Spills’ target with regards to oil pollution. It also details their aim to
actively reduce and recycle where possible, to make use of the
latest technologies available to limit their environmental footprint
and to operate responsibly to prevent environmental incidents from
the first project planning stages through to project closure.

Commitment to Health and Safety This document establishes Polarcus’ risk management objectives
(refer to Appendix B). and defines key terms. The objectives are to:

m  Protect the company from those risks of significant likelihood
and consequence in the pursuit of our strategic goals and
objectives;

®  Provide a consistent risk management framework in which the
risks concerning company business processes and functions
will be identified, considered and addressed in key approval,
review and control processes;
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Documents

Summary of Relevant Information

B Encourage a pro-active business environment rather than re-
active management;

®  Provide assistance to and improve the quality of decision
making;

m  Meet legal or statutory requirements; and

m  Assist in safeguarding our people, the environment, our
property and our reputation.

Environmental Management Procedure

Risk Management Procedure

This procedure provides step by step guidance for managing
environmental performance. It ensures that roles and
responsibilities are clearly defined for all personnel concerned and
that environmental issues are highlighted for every project.

The procedure details the Company’s expectations associated with
the following topics: Pre-survey environmental planning, Pre-survey
environmental checklist, environmental training and competency,
and environmental auditing. It also establishes Company
expectations associated with specific environmental risks, including
those associated with:

Interactions with aquatic life;
Water travel;

Helicopters;

Seismic vessel operations;
Retrieval of lost equipment;
Use of small boats;

Use of support vessels;
Storage of fuels and ails;
Refuelling;

Engine exhausts;
Anchoring;

Waste management; and
Untreated sewage.

This procedure is supported by a series of tools including audit and
waste management checklists.

Provides a consistent risk management framework in which risks
concerning Polarcus’ business activities and tasks are identified,
considered and addressed. The goal of the procedure is to
eliminate or reduce the risks and effects of foreseeable hazards to
a level that is considered both acceptable and ALARP.

The procedure and its associated risk matrix have been used to
identify and assess the impacts and risks for this EP, as described
in Section 6.

Emergency Response Procedure and
Emergency Response Plan

This Emergency Response Procedure establishes the overarching
process and responsibilities for notifications of emergency
situations. It also establishes the expectations for emergency
response with the goal of:

®  Coordinating the response to an emergency, protecting the
personnel, assets, environment, reputation and business of
the company;

®  Ensuring clear lines of communication with onsite personnel,
rescue centres and public authorities;
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Documents

Summary of Relevant Information

m  Establishing clear lines of communication between the
company and next of kin; and

®  Managing relations with the media.
These goals are delivered through the Emergency Response Plan,

which establishes the chain of command, responsibilities and tasks
of personnel involved in responding to emergencies.

Oil Spill Procedure

This procedure gives the Vessel Master overall responsibility for the
safety of the vessel and personnel. It clarifies the use of the vessel's
MARPOL 73/78 compliant SOPEP and establishes the framework
for notifying and activating a response from the nearest coastal state.
Per MARPOL 73/78 Annex |, all vessels over 400 gt will have a
SOPEP.

The Oil Pollution Emergency Plan (OPEP) supports this Oil Spill
Procedure specific to the activities of the Petrelex 3D MSS (refer to
Section 0).
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3. DESCRIPTION OF THE ACTIVITY

3.1 Location

The Operational Area is located in Commonwealth waters of the Petrel Sub-basin (in the Bonaparte
Basin), offshore from north-west Australia.

The Acquisition Area comprises the area within which 3D seismic acquisition will be undertaken and
covers approximately 2,900 km?2 (Figure 1-1). The Acquisition Area is surrounded by a larger
Operational Area (~7,150 km?), for the purpose of line turns, run-ins, run-outs, seismic testing and
support activities.

The Operational Area at its closest is approximately 90 km north-west of the Northern Territory (NT)
coastline and 140 km north-east of the Kimberley coastline.

3.2 Activity Details

The core activity that forms the basis for this EP is the undertaking of a marine seismic survey.
Associated activities in support of undertaking the seismic survey includes; refuelling and resupply, use
of support vessels as required, and crew changes within the Operational Area. Associated activities are
described in this section as appropriate, with a focus on those considered relevant to the assessment
of environmental impact and risk.

Key details of the Petrelex 3D MSS relevant to the purpose and objectives of this EP are summarised
in Table 3-1 and described below.

Table 3-1  Key Seismic Survey Details
Feature Indicative Information
Seismic vessel
Number One purpose built seismic vessel
Class ULSTEIN SX124/134 and DNVGL CLEAN-DESIGN
Length 90-92 m
Beam 19-21'm

Gross tonnage

Fuel type

Fuel capacity
Largest fuel tank size
Number of personnel

Seismic Source

6,500-7,500 tonnes
Marine Gas Oil (MGO)
1,540-1,925 m?

280 m3

60

Type Airgun / three subarrays
Size 2,495 cubic inches
Pressure 2,000 pounds per square inch (psi) (nominal)

Source levels
(at 10-2,000 Hz)
(Quijano et al. 2019)

255 dB re 1 yPa’m? (PK)
228-230 dB re 1 yPa?m?s (SEL)
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Feature Indicative Information
Towing depth 5-10m
Streamer
Type Solid
Number 10
Length 8,100 m (extending up to 8,900 m astern)
Spacing 112.5m
Towing depth Approximately 15 m

Seismic Activity

Seismic vessel speed Approximately 4-5 knots

Seismic line spacing Approximately 562.5 m

Discharge interval Approximately every 12.5 m (approximately every 5 seconds) along
survey lines

Logistics

Number of support vessels Two (one chase vessel and one supply vessel)

Refuelling At sea every 10 to 14 days

Crew change Via helicopter transfers every 35 days

3.3 Seismic Vessel

3.3.1 Overview

Seismic data acquisition will be undertaken by one purpose-built, state of the art Polarcus-owned and
operated seismic vessel, although final confirmation of the exact seismic vessel has yet to be made.

The Polarcus seismic vessels, with the ULSTEIN SX124 and SX134 design types, are considered to
be amongst the most environmentally sound seismic vessels in the market with diesel-electric
propulsion, double hull and advanced ballast water treatment/bilge water cleaning systems. The seismic
vessel carries a maximum of 60 persons on board (POB).

The Polarcus seismic vessels use a Marine Gas Oil (MGO) fuel and do not utilise heavy fuel oil. MGO
is produced through distillation and as such, it contains a higher proportion of lighter hydrocarbons than
other marine fuel types such as intermediate fuel oil or heavy fuel oil.

3.3.2 Environmental Considerations in Design and Construction of Seismic
Vessel

Further, the seismic vessels meet the stringent Det Norske Veritas (DNVGL) CLEAN-DESIGN and
BWM-T notations that regulate emissions to air and water. The seismic vessels have also received a
DNVGL Vessel Emissions Qualification Statement verifying its ability to accurately measure and report
specific emissions data, allowing operational performance to be optimised in real time to reduce the
total emissions footprint. The Polarcus seismic vessels also carry the International Maritime
Organization (IMO) Green Passport that regulates environmental and occupational health and safety
risks through the life of the vessel, from shipbuilding to eventual recycling.
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In addition to complying with the applicable local regulatory requirements for the protection of marine
mammals in or around seismic operations, Polarcus follows standard industry practices for soft start
procedures across all seismic operations. Polarcus also has a Passive Acoustic Monitoring (PAM)
system available on board, designed to detect the presence of marine mammals by listening for their
calls.

A number of measures have been taken by Polarcus to provide additional protection for vessel integrity,
including double hull on the vessel and the additional requirements for compliance that enables the
vessel to meet the DNVGL 2008 SPS notation for controlled stability and floatability. The DNVGL 2008
SPS notation is a class notation implemented to classify Special Purpose Ships. The vessel also has
the DNVGL NAUT-AW class notation for enhanced nautical safety, incorporating a grounding
avoidance system.

The vessels have multiple main engines, independent propeller shafts and split switchboards and
additionally carry the DNVGL notation DYNPOS-AUTR that warrants the vessel has a redundant
dynamic positioning system and an independent joystick system back-up. Taken together these
features substantially reduce the risk of loss of control of the vessel, potentially enabling the operators
to secure lower insurance premiums for operations around infrastructure, and enabling the safe
recovery of in-sea equipment.

3.4 Seismic Source Operation
Polarcus intends to acquire approximately 2,900 km? of 3D seismic data in water depths of 73 - 107 m.

The seismic source selected for the survey is Polarcus’ triple-source array, with an operating capacity
of 2,495 cubic inches (cui), comprising three separate sub-arrays that will be discharged alternately
(flip-flop-flap’ source configuration). The seismic survey vessel will tow the seismic source and a total
of 10 streamers, along pre-determined survey lines within the Acquisition Area. The seismic survey
vessel will typically acquire seismic data along a series of adjacent and parallel lines in a “racetrack”-
like pattern. At the end of each line, the vessel will turn in a wide arc to position for another parallel line
in the opposite direction. When the vessel completes the line, it will turn again to follow another line
offset approximately 562.5 m from the first. This pattern is repeated until the required coverage is
completed. Acquisition lines will be in a north-west to south-east orientation or north-east to south-west
orientation?. Figure 3-1 represents an indicative seismic survey process.

The seismic source will be towed a short distance behind the seismic vessel at depths of 5 - 10 m. The
ten solid hydrophone streamers, each measuring approximately 8,100 m in length, will be towed at a
depth of approximately 15 m below the surface. The hydrophone streamers will be spaced 112.5 m
apart.

Tail buoys will be used to maintain the position of the streamers in the water and clearly indicate the
streamer ends. The streamers will be fitted with a self-inflating streamer recovery device so that the
streamers will return to the surface if they go beyond a certain water depth. In addition, the tail buoys
will be fitted with turtle guards, lights and radar reflectors installed. Depth monitoring and control devices
positioned along the streamers will be used to maintain the preferred tow depth.

The survey will be conducted at a speed of approximately 4.5 knots. To ensure data integrity and
minimise environmental impacts, a minimum separation distance of 40 km shall be maintained between
the seismic vessel during data acquisition and other seismic vessels operating in the area.

Full-fold seismic data acquisition involving operation of the seismic source at full volume will occur within
the Acquisition Area, although the seismic source will also be operated outside of the Acquisition Area
during line run-outs, soft-starts, maintenance and testing.

1 The acquisition direction has not yet been confirmed. Prior to survey commencement, stakeholders will be notified of the

acquisition direction.
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During line run-outs, the seismic source will typically be operated at full volume for the equivalent of
half a streamer length (approximately 4 — 5 km) before the source is shut down and the seismic vessel
commences the next line turn. Following completion of the line turn, the vessel will complete a run-in
towards the Acquisition Area, which involves sailing in a straight line to allow the streamers to straighten
prior to commencing acquisition. During these run-ins, soft-start procedures occur for a minimum of 30
minutes (approximately 4 — 5 km), which begins with the operation of the single smallest source element
(i.e. 45 cui on the Polarcus triple-source array) and gradual ramp-up to include additional source
elements until the seismic source is operated at full volume for the commencement of the acquisition
line at the Acquisition Area boundary.

The seismic source may also be operated for short durations elsewhere in the Operational Area in a
controlled manner; for the purpose of source maintenance and testing. These activities are infrequent
and typically involve intermittent controlled discharges of individual source elements (i.e. single
gun/cluster or single source array) for durations in the order of a limited number of testing shots. The
output from the testing of a single gun/cluster is expected to range between 5-8 bar-m 0-P (234-238 dB
re 1 pPa (PK)) and the testing of the largest sub-array is expected to be 44 bar-m 0-P (253 dB re 1 pPa
(PK)).

Operation of the seismic source in all cases will be managed in accordance with the control measures
and performance standards specified in this EP. The seismic source will not be operated outside of the
Operational Area.

Survey vessel
Tail buoy Hydrophones Streamer
|
"\@ |
Sound wave source
Sound waves

Figure 3-1 Indicative Seismic Survey Process

3.5 Support Activities
Two support vessels will be engaged for the Petrelex 3D MSS. These comprise:

m  One support (or chase) vessel accompanying the seismic vessel to assist with managing potential
interactions with other users of the area; and

m  One supply vessel for resupply, refuelling, emergency towing and other support functions.

The supply vessel is selected such that it is of a sufficient size and power to tow a seismic vessel in the
unlikely event that the seismic vessel loses power.
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Refuelling and resupply at sea by a supply vessel is expected to occur approximately every 10 to 14
days during the survey. At-sea refuelling of the seismic vessel will only take place during daylight hours
and within strict weather limit guidelines.

Crew changes are expected to occur every 35 days by helicopter.

3.6 Schedule

The Petrelex 3D MSS may commence as early as September 2019 and will be completed before 31
December 2020. However, the survey will not be undertaken during the period 1 August — 30 September
2020 (subject to change), due the Department of Defence undertaking a major military exercise within
the Northern Australia Exercise Area (NAXA) (refer to Section 4.6.8). The survey will take a maximum
of 64 days to acquire, with eight days’ deployment/retrieval and two days’ local transit to and from port.

The precise timing of the survey is subject to NOPSEMA's acceptance of the EP, weather conditions,
vessel availability and other operational considerations, and will take into account the seasonality of
environmental sensitivities, where practicable. The exact start and end dates of the survey will be
communicated to stakeholders (in accordance with the ongoing stakeholder consultation process
described in Section 5.5).
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4. DESCRIPTION OF THE EXISTING ENVIRONMENT

4.1 Overview

This chapter describes the environmental and socio-economic values and sensitivities within the
Operational Area and the wider environment that may be affected (EMBA) by the proposed activity (see
Figure 4-1). The EMBA is a conservative approximation of the furthest extent that may be affected in
any credible impact scenario. In this case, the EMBA represents an unplanned release of marine diesel
oil (MDO) as described in Section 8.1. The EMBA has been defined as a 40 km buffer around the
boundary of the Operational Area (see Figure 4-1). This is based on the maximum extent of sea surface
exposure above the moderate threshold (>10 g/m?) for potential impact across three modelled seasons
(summer, winter and transition). Further information on the EMBA is provided in Section 8.1.

Table 4-1 provides a summary of the values and sensitivities identified within the EMBA.

Table 4-1  Key Values and/or Sensitivities within the Operational Area and
Wider EMBA

Environmental Value | Section Description
and/or Sensitivity

Key Ecological 4.3 The Operational Area partially overlaps with one KEF - the Pinnacles
Features (KEFs) of the Bonaparte Basin.

The wider EMBA overlaps with two KEFS - the Carbonate Bank and
Terrace System of the Sahul Shelf and the Carbonate Bank and the
Terrace System of the Van Diemen Rise.

Bathymetry 4.4.7 Water depths in the Operational Area range from approximately 65 m
to 111 m, whilst the Acquisition Area ranges in depth from
approximately 73 m to 107 m.

Benthic Habitats 452 The soft sediments that cover the majority of the Operational Area
support relatively little seabed structure or sessile epibenthos. They are
sparsely covered by sessile filter-feeding organisms and mobile
invertebrates.

The EMBA is expected to generally contain a similar benthic
environment to the Operational Area, with the exception of habitats
associated with hard-substrate KEFs in the north-east portion of the
EMBA, which may support hard corals.

Fish Assemblages 45.3 No protected species habitats were identified as occurring in the
Operational Area. A range of fish species including reef fish may be
present in the EMBA with more abundance of species expected
associated with the Pinnacles of the Bonaparte Basin.

Sharks and Rays 45.9 The Operational Area and EMBA do not overlap with any biologically
important areas (BIA) for any threatened or migratory shark and ray
species. However, largetooth sawfish, green sawfish, dwarf sawfish,
narrow sawfish and northern river shark may be present within the
Operational Area and EMBA due to overlap with the normal distribution
area for these species.

Whale sharks may transit through the area due to a wide species
distribution, however no feeding, breeding or aggregation areas are
located within the Operational Area or EMBA.
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Environmental
and/or Sensitivity

Value | Section

Description

Marine Reptiles 457
Seabirds 4.5.6
Marine Mammals 45.8
Commercial Fisheries 4.6.6
Petroleum Activities 4.6.10
4.6.9

Shipping

Shortfin and longfin mako sharks may transit through the area,
however no feeding, breeding or aggregation areas are located within
the Operational Area or EMBA.

Reef manta rays and giant manta rays may transit through the area,
however no feeding, breeding or aggregation areas are located within
the Operational Area or EMBA.

Green, olive ridley, loggerhead and flatback turtles may be present in
the Operational Area and EMBA. A foraging BIA for each of these
species overlaps with the Operational Area.

No BIAs for Leatherback and hawksbill turtles occur within the
Operational Area or wider EMBA, however may transit through the
region.

Several species of seasnake may occur within the EMBA.

No seabird BIAs occur within the Operational Area or wider EMBA.
However, the EMBA is adjacent to a foraging BIA for the lesser crested
tern. This species breeds on islands off the north Kimberley coastline
and may forage within the EMBA. Other seabirds may be present
within the Operational Area during the survey, including threatened and
migratory species.

No migratory, resting, feeding or calving areas for cetaceans overlap
with the Operational Area or wider EMBA.

Sei, blue, Bryde’s and humpback whales may transit through deeper
waters in the northern part of the EMBA. Other cetacean species may
be present within the Operational Area as transitory individuals.

The Operational Area overlaps with the following active commercial
fisheries:

Commonwealth
®  Northern Prawn Fishery

Western Australia

®  Northern Demersal Scalefish Managed Fishery
®  Mackerel Managed Fishery

®  Northern Shark Fishery

Northern Territory
m  Demersal Fishery

®  Spanish Mackerel Fishery
m  Offshore Net & Line Fishery

No additional fisheries overlap with the EMBA.
No other seismic surveys are planned to occur within 150 km of the

Petrelex 3D MSS during the proposed activity timing (September 2019
— December 2020).

Heavy vessel traffic in the northern section of the Acquisition Area is
expected due to vessels heading in and out of Darwin.
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and/or Sensitivity

Defence Activities 4.6.8 The Operational Area and EMBA overlap with the Northern Australian
Exercise Area (NAXA). The NAXA is the primary location of a biennial
major military training exercise. The exercise is scheduled for 1 August
— 30 September 2020. No seismic acquisition will occur during this
period.

Australian Marine 46.1.1 The Operational Area does not overlap with any AMPs.

Parks The EMBA overlaps with the following AMPs:
®  Oceanic Shoals Marine Park (2 km from the Operational Area)
®  Joseph Bonaparte Gulf Marine Park (35 km from the Operational

Area)
State / Territory Marine | 4.6.1.2 The EMBA does not overlap with any State or Territory Marine Parks.
Parks
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4.1.1 Data Sources

The information provided in this section has been derived from desktop reviews. This includes peer
reviewed journals, and government and industry reports. The key sources of information referred to in
this section are from DoEE resources and published literature, including but not limited to:

m  An EPBC Act Protected Matters Database search was conducted to identify listed threatened and
migratory species, and Threatened Ecological Communities occurring in the Operational Area and
wider EMBA.

m  Species Profile and Threats (SPRAT) Database, which includes information about species and
ecological communities protected under the EPBC Act, available at:
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl.

m  National Conservation Values Atlas, which includes information on Biologically Important Areas
(BIASs) for protected species under the EPBC Act. These are areas that are particularly important
for the conservation of protected species and where aggregations of individuals display biologically
important behaviour such as breeding, foraging, resting or migration (DSEWPaC 2012a).

4.2 Regional Environment

In 2008, the former Department of the Environment, Water, Heritage and the Arts (DEWHA) (now the
DoEE) introduced marine bioregional planning. Under these plans, the Australian marine environment
was categorised into six broad marine bioregions (Figure 4-2). Marine Bioregional Plans describe the
marine environment and conservation values of each marine region, set out broad biodiversity
objectives, identify regional priorities and outline strategies and actions to address these priorities
(DoEE, n.d.).

The Petrelex 3D MSS is located on the boundary of the North Marine Region (NMR) and the North-
west Marine Region (NWMR), with a large portion (approximately 4,900 km?) of the Operational Area
being located within the NMR (Figure 1-1). The Acquisition and Operational Areas are also located with
the Bonaparte Gulf IMCRA v4 Mesoscale bioregion (Figure 4-3), whilst the EMBA partially overlaps with
the Oceanic Shoals, Cambridge-Bonaparte and Anson Beagle mesoscale bioregions.

The Bioregional Plans for the NMR (DEWHA 2008a) and NWMR (DEWHA 2008b), which form part of
the respective Bioregional Plans, have been used in conjunction with other relevant management plans,
reports and published papers to inform this description of the existing environment.
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Figure 4-2 Marine Bioregions of Australia (DSEWPaC, 2012a)

4.2.1 North Marine Region

The NMR comprises Commonwealth waters from west Cape York Peninsula to the Western Australian-
Northern Territory (WA-NT) border. The marine environment of the NMR is known for its high diversity
of tropical species but relatively low endemism, in contrast to other bioregions. This region is highly
influenced by tidal flows and less by ocean currents. The region is dominated by monsoonal climatic
patterns characterised by a pronounced wet season and a generally dry season. Tropical cyclones are
a dominant feature in the wet season (DEWHA 2008a).

4.2.2 North West Marine Region

The NWMR comprises Commonwealth waters from WA-NT border to Kalbarri, south of Shark Bay. The
NWMR is characterised by the large area of continental shelf and continental slope, highly variable tidal
regions and very high cyclone incidence Similar to NMR, The NWMR is characterised by shallow-water
tropical marine ecosystems, which is home to globally significant populations of internationally
threatened species (DEWHA 2008b).
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4.3 Key Ecological Features

Key ecological features (KEFs) are elements of the Commonwealth marine environment, which, based
on current scientific understanding, are considered to be of regional importance for either the region’s
biodiversity or ecosystem function and integrity.

The Operational Area overlaps with the Pinnacles of the Bonaparte Basin KEF (Figure 4-4). Two
pinnacles are located within the Operational Area (outside of the Acquisition Area) and rises to within
80 m of the water surface. In addition, the Carbonate Bank and Terrace System of the Sahul Shelf and
the Carbonate Bank and Terrace System of the Van Diemen Rise KEFs are located within the EMBA
(Figure 4-4). These KEFs are described in more detail below.

4.3.1 Pinnacles of the Bonaparte Basin

The limestone pinnacles of the Bonaparte Basin lie on the mid-outer shelf in the western Joseph
Bonaparte Gulf. The Pinnacles of the Bonaparte Basin are defined as a KEF because they are a unique
seafloor feature with ecological properties of regional significance.

The pinnacles provide areas of hard substrate in an otherwise soft sediment environment and are
therefore important for sessile species. Pinnacles typically rise steeply from depths of about 80 m and
emerge to within 30 m of the water surface, allowing light dependent organisms to thrive. Pinnacles that
rise to within at least 45 m of the water surface support more biodiversity. Communities include sessile
benthic invertebrates including hard and soft corals, sponges, whips, fans, bryozoans and aggregations
of demersal fish species such as snappers, emperors and groupers (Brewer et al. 2007; Nichol et al.
2013). The pinnacles are also recognised as a biodiversity hotspot for sponges as they are home to
more sponge species and different communities than the surrounding seafloor (NERP MBH 2014).

4.3.2 Carbonate Bank and Terrace System of the Sahul Shelf

The Carbonate banks and terrace system of the Sahul Shelf KEF is located in the western Joseph
Bonaparte Gulf and to the north of Cape Bougainville and Cape Londonderry. The Operational Area is
located approximately 32 km from the KEF. The Carbonate banks and terrace system of the Sahul Shelf
is defined as a KEF for its role in enhancing biodiversity and local productivity relative to its surrounds
as it is a unique seafloor feature supporting relatively high species diversity, making it regionally
significant.

The KEF provides areas of hard substrate in an otherwise soft sediment environment, important for
sessile species. Banks rise from depths of approximately 80 m to within 30 m of the surface. Banks that
rise to within 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). Brewer et al. (2007) also noted that banks within the KEF support aggregations of
demersal fish species such as snappers, emperors and groupers.

The banks and shoals of the KEF are recognised as a biodiversity hotspot for sponges with more
species and different communities than the surrounding seafloor (NERP MBH 2014). The KEF is also
known as a foraging area for flatback, olive ridley and loggerhead turtles (DEWHA 2008b).

4.3.3 Carbonate Bank and Terrace System of the Van Diemen Rise

The Carbonate bank and terrace system of the Van Diemen rise lies on the north-eastern side of the
Joseph Bonaparte Gulf (JBG), adjacent to the WA/NT border. This KEF is part of a larger system
associated with the Sahul banks to the north and Londonderry rise to the west. It is characterised by
terrace, banks, channels and valleys. The Carbonate bank and terrace system of the Van Diemen rise
is defined as a KEF considered important for its role in enhancing biodiversity and local productivity
relative to its surrounds and for supporting relatively high species diversity.
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The carbonate banks and shoals found within the Van Diemen rise make up 80% of the banks and
shoals, 79% of the channels and valleys, and 63% of the terrace found across the NMR. The banks,
ridges and terraces of the Van Diemen rise are raised geomorphic features with relatively high
proportions of hard substrate which support sponge and octocoral gardens. These, in turn, provide
habitat to other epifauna by providing structure in an otherwise flat environment (Przeslawski et al.
2011).
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4.4 Physical Environment

441 Climate

The region has a tropical monsoonal climate with two distinct seasons known as the North-west
Monsoon or “wet season” (late October to mid-March) and the South-east Monsoon or “dry season”
(May to mid-October). The North-west Monsoon is characterised by regular and high rainfall, particularly
over coastal areas and during cyclones. This is due to large amounts of moisture being gathered as the
monsoon crosses the sea from the Asian high-pressure belt on its way to the intertropical convergence
zone, which migrates southward close to or over northern Australia. Conversely, the South-east
Monsoon originates from the Southern Hemisphere high-pressure belt and is relatively dry and cool.

Tropical cyclones are common in the region, occurring between December and April (BoM 2019a).
These phenomena result in severe storms with gale force winds and a rapid rise in water levels. Tropical
cyclones usually form in an active monsoon trough, producing heavy rains, strong wind, large swells
and storm surges. 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 2019a).

Dum In Mirrie Airstrip, Channel Point, Port Keats Airport and Truscott are the closest weather stations
to the Operational Area. A summary of the seasonal ranges in mean temperature, rainfall and wind
speeds recorded are summarised in Table 4-2.

Table 4-2  Seasonal Mean Temperature, Rainfall and Wind Speed Ranges

Weather Distance from | Season | Temperature Monthly Rainfall Wind Speed
Station Operational (°C) (mm) (km/h)
Area (km)
Dum In Mirrie 141 Wet 254 -33.1 128.3 - 424.2 10.2-155
Airstrip
Dry 18.3-32.3 1.0-60.7 9.5-157
Channel Point 105 Wet 24.7-32.3 130.1 - 459.8 5.4-10.7
Dry 17.2-32.3 0.1-66.1 5.6 -13.0
Port Keats 111 Wet 20.2-34.4 80 -312.2 No Data
Airport
Dry 16.8-34.4 0.7-43.8 No Data
Truscott 205 Wet 25.2-351 28.6 —325.0 No Data
Dry 18.5-30.3 0.2-245 No Data

1. BoM 2019b, 2019c, 2019d and 2019e
2. Wind speed ranges include both 9 am and 3 pm conditions

442 Tides

The tides of the region are mixed and predominantly semi-diurnal (two high tides and two low tides per
day), with well-developed spring to neap tidal variation (DEWHA 2008a). The oceanographic
environment of the JBG features some of the largest tidal energies, with tidal sea level ranges
exceeding 8 m along the western side of the Gulf during the spring tide (CSIRO 2005). There is a well-
defined spring-neap lunar cycle, with spring tides occurring two days after the new and full moon.
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Within the Bonaparte Gulf mesoscale bioregion, tides range from 2-3 m offshore (micro-tidal) rising to
3-4 m inshore (meso-tidal). The tidal ranges south-east of the Operational Area at Cape Ford
(approximately 96 km south-east) were recorded between 0.46 m and 8.19 m in 2018 (BOM 2019f).

Superimposed on the astronomical tide are ‘meteorological’ tides resulting from changes in atmospheric
pressure and strong onshore or offshore winds. Seasonal changes of mean sea level in Darwin are only
~0.15 m, and offshore the changes are expected to be considerably less and quite insignificant (~0.05
m) (RPS 2011).

4.4.3 Waves

Short period waves, within the JBG region are generated by local synoptic winds and are typically the
largest during winter months when the south-easterly trade winds dominate (Maxwell et al. 2004).

Long period waves are influenced by swells generated in the Southern Ocean. In the Bonaparte Basin,
the Southern Ocean swell is slightly higher during winter than in summer due to the northerly migration
of swell-generating storms. The wave period and significant wave height generated by this swell is
highly dependent on the exact location within the basin. For example, the JBG is protected from the
Southern Ocean swell and therefore swells affecting the area are limited to those generated by cyclones
or prolonged storm winds (Maxwell et al. 2004).

The region is a moderate-energy environment except when influenced by tropical cyclones which
generate short-term major fluctuations in sea levels. Depending on the size, intensity, speed and
relative location of the cyclone, swells generated may have periods of 6-18 s and wave heights of 0.5-
9m.

4.4.4 Currents

The Operational Area is dominated by surface currents heavily influenced by both tidal motions and the
Indonesian Throughflow, which transports warm waters from the Pacific Ocean into the Indian Ocean
through the Indonesian seas. The strength of the Indonesian Throughflow is seasonal with it being
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 Indonesian Throughflow 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).

Circulation in the JBG is dominated by the large tidal currents, which rotate in a clockwise direction.
Current speeds increase towards the shoreline and become increasingly directed longshore. These
large currents are responsible for the generation of dune forms on the seabed, as noted in Admiralty
Charts for the region (ENI 2006).

445 Temperature and Salinity

Sea temperatures and salinity in the region are heavily influenced by the warm, low salinity waters of
the Indonesian Throughflow. Water temperatures in the region are among the highest in Australian
waters and are high by global standards (DEWHA 2008a). However, during the North-west Monsoon,
a thermocline flow of relatively cool water dominates resulting in the tropical Indian Ocean being cooled
rather than warmed. Average surface water temperature in the area ranges from 26.4°C to 29.7°C
(Table 4-3).

The Indonesian Throughflow transports low salinity water from the western Pacific Ocean through to
the Indian Ocean (DEWHA 2008a). Salinity in the Operational Area ranges from 33.4 psu to 34.7 psu
(Table 4-3). Modelled seawater salinity profiles in the Bonaparte Basin indicated that there is little
variation in salinity through the water column, monthly or seasonally (RPS 2011).
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Table 4-3  Monthly Average Sea Surface Temperature and Salinity in the
Operational Area

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Temperature | 26.5 | 28.3 | 293 | 298 | 289 | 273 | 264 | 267 | 279 | 29.7 | 29.2 | 281
°C)

Salinity 346 | 344 346 | 346 | 346 | 347 | 346 | 332 343 345 | 348 | 347
(psu)

NOAA 2019a and NOAA 2019b

Environmental Resources Management Australia Pty Ltd (ERM) undertook two marine baseline studies
in 2010 (wet season) and 2011 (dry season) within the Bonaparte Basin (in particular within the following
petroleum titles: WA-6-R, NT/RL, WA-27-R) for GDF SUEZ Bonaparte LNG (ERM 2011). The studies
indicated that temperature gradients throughout the water column did not display a thermocline. Instead,
a vertical gradient in seawater temperature was observed in which temperature decreased
progressively from the surface to the bottom ranging from 32.1°C to 25.3°C (ERM 2011).

446 Water Quality

The Indonesian Throughflow brings in oligotrophic (low in nutrients) waters from the western Pacific
Ocean through to the Indian Ocean (DEWHA 2008b). Exceptions in the region occur in the event of
local or regional upwelling activity at the shelf break, where deeper, cooler nutrient rich water is brought
to the surface (DEWHA 2008b). These upwelling activities include, but are not limited to, internal wave
and tide regimes, horizontal shear due to strong tidal currents and tropical cyclones. However,
understanding of the nature and spatial distribution of biological productivity in the region is limited
(DEWHA 2008b).

The marine baseline studies undertaken by ERM in 2010 and 2011 showed that water quality in the
Bonaparte Basin is relatively pristine with results typical of nutrient poor offshore northern Australian
waters. The surveys measured dissolved oxygen (DO) concentrations and total suspended solids
(TSS). DO concentrations range from a minimum of 3.64 mg/L (49.8%) near the seabed to 7.80 mg/L
(117.2%) at the sea surface. DO was found to decrease with depth consistently. 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). TSS were largely not detected 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).

4,47 Bathymetry and Geomorphology

Water depths in the Operational Area range from approximately 65 m to 111 m, whilst the Acquisition
Area ranges in depth from approximately 73 m to 107 m (Figure 1-1).

As mentioned in Section 4.3, the Operational Area overlaps with the Pinnacles of the Bonaparte Basin
KEF. One of these pinnacles is located within Operational Area (outside the Acquisition Area) and rises
to within 80 m of the surface of the water.

The bathymetry in parts of the JBG is influenced by the strong tidal movement and channels of the Ord,
Keep, Victoria and Fitzmaurice rivers. A series of extensive sandbars, known as the King Shoals and
Medusa Banks, have been generated in the south-west by the strong outflows of sediment-laden water
from Cambridge Gulf. Similar sandbars can be found in the south-east of the JBG.

The JBG includes ten geomorphic features, with the inner comprising mostly shelf and the outer area
comprising basin and the outer Gulf — Timor Sea comprising banks and terraces separated by
deep/hole/valley features (Przeslawski et al. 2011).
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The geomorphic features within the Operational Area (Figure 4-5) consist of:
m  Shelf — low-relief expanses of unconsolidated sediment; and
®  Basin — low-relief expanses of unconsolidated sediment.

Przeslawski et al. (2011) describe a habitat classification system based on regional-scale derivations
of seascapes from combined interpolation of seven environmental factors in the JBG. The Operational
Area is located predominantly in Seascape 2 (shelf, low exposure) and Seascape 3 (shelf, moderate
conditions).
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448 Sedimentology

The continental shelf in the JBG is the widest in Australia, extending up to 400 km from the shore. Most
of the inner shelf is characterised by relatively flat expanses of soft sediment seabed with localised
rocky outcrops, gravel deposits and sands banks. The soft sediments in the region typically consist of
sandy and muddy substrate, occasionally made up of patches of coarser sediments (Baker et al. 2008).
The inner shelf section of the JBG receives significant loads of sediments from several large rivers
including the Daly and Victoria rivers (Przeslawski et al. 2011).

The distribution of seabed sediments in the JBG and contained within the Sahul Shelf reflect the
present-day oceanographic condition and display a distinct seaward fining pattern (Lees 1992, in Baker
et al. 2008).

Sediment sampling undertaken by ERM in 2010 and 2011 within WA-6-R and NT/RL confirms that the
area is mainly dominated by sand, with similar smaller gravel, silt and clay proportions (ERM 2011).

4.5 Biological Environment

451 Plankton Communities

Plankton consists of microscopic organisms typically divided into phytoplankton (algae) and
zooplankton (fauna including larvae). Plankton play a major role in the trophic system with
phytoplankton being a primary producer and zooplankton a primary consumer. Phytoplankton rapidly
multiply in response to bursts of nutrient availability and are subsequently consumed by zooplankton
that in turn are consumed by other fauna species.

Nutrients and planktonic organisms (including many species of larval recruits) are transported to and
from the JBG by the southerly movement of the Indonesian Throughflow and the south-east and north-
west monsoonal wind driven currents. The primary driver of planktonic primary productivity in the region
is from seasonal influences.

4.5.1.1 Phytoplankton

In the tropical northern regions of Australia, higher phytoplankton concentrations (as indicated by
surface chlorophyll concentrations) generally occur during the winter months (June to August) and are
lower in summer (December to February).

Phytoplankton assemblages recorded by ERM in 2010 and 2011 in the JBG were characteristic of
offshore tropical waters. Phytoplankton assemblages were dominated by the cyanobacteria during the
2010 wet season survey, which comprised 99.7% of identified algal cells. During 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 Western Australia and the Timor Sea which feeds the Leeuwin
Circulation in the NWMR (ERM 2011).

4.5.1.2 Larval Fish and Zooplankton

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. 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).

Zooplankton sampling indicated that copepods represented the most dominant group within the macro-
zooplankton assemblage in both the 2010 wet season and 2011 dry season. The density of these
macro-zooplankton varied significantly among seasons, with an overall greater density of these animals
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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.

Overall zooplankton density varied at the level of the assemblage with statistically distinct assemblages
found within both the 2010 wet season and 2011 dry season.

4.5.2 Benthic Habitats and Communities

The distribution of benthic fauna depends on water depth, the substrate and sediment characteristics,
the nature of the substrate and available food. The soft sediment habitats that cover the majority of the
Acquisition Area support relatively little seabed structure or sessile epibenthos. They are sparsely
covered by sessile filter-feeding organisms (e.g. gorgonians, sponges, ascidians and bryozoans) and
mobile invertebrates (e.g. echinoderms, prawns and detritus-feeding crabs) (Brewer et al. 2007;
DEWHA 2008a). Previous surveys in the JBG have not recorded seagrass or macroalgae beyond
coastal habitats (Brewer et al. 2007).

The benthic habitats and communities associated with the various geomorphic features identified by
Przeslawski et al. (2011) and Brewer et al. (2007) are outlined below.

m  Shelf — sediment plains that are swept by strong tidal currents and are subject to large influxes of
suspended sediment and freshwater, particularly during the wet season. Support diverse infaunal
communities that play a key ecological role by contributing to nutrient cycling and sediment
turnover (bioturbation) at the local scale. Low abundance of crustaceans, echinoderms and
sessile epifauna.

m  Banks/shoals - elevated features with a relatively high proportion of hard substrate that support
patches of moderately dense octocoral and sponge gardens which in turn provide habitat for
other epifauna and cryptofauna. Banks support high numbers of epifaunal species. Infaunal
species richness is moderately high in bank sediments. Very few macroalgae (including
Halimeda) or reef-forming hard corals were recorded.

m  Basin - low-relief expanses of unconsolidated sediment, and the available biological data
suggests that these habitats are dominated by infauna with limited epifauna.

m  Pinnacles - upwelling of nutrient-rich water, hard substrate in an otherwise soft sediment
environment. They are important for sessile benthic invertebrates including hard and soft corals,
sponges, whips, fans, bryozoans.

As evident in Figure 4-6, the dominant habitat type across most of the Operational Area is infaunal
plains, which are characterised by flat, soft substrates with occasional rocky outcrops, scattered
epifauna and biota dominated infauna. The EMBA features various geomorphic features including
basins, shelves, banks and shoals, and pinnacles.
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Figure 4-6  Distribution of Habitats and Biological Communities in the JBG
(Przeslawski et al. 2011)

Studies conducted on the infauna within the Blacktip Project area (40 km south of the Operational Area
and within the EMBA) found infauna to be diverse and abundant, with two major phyla, Arthropoda
(crustaceans) and Annelida (polychaete worms) contributing over 80% of the total number of individuals
(Woodside 2004). Arthropoda species recorded include tanaids (shrimps), brachyurans (crabs) and
grammarid amphipods. The Annelida were diverse comprising of 36 families, with the most abundant
families being Terebellidae, Spionidae, Onphidae, Maldanidae and Ampharetidae. Members of these
families are mainly tube-dwelling worms that feed on detrital material on the surface or in the surface
sediments.

4.5.2.1 Crustaceans

In a study of prawn trawl bycatch in the JBG, which included sampling locations within the EMBA, Tonks
et al. (2008) found that four crustacean species dominated the invertebrate component of the bycatch:
Charybdis callianassa (Portunidae); Trachypenaeus gonospinifer (Penaeidae); Metapenaeopsis
novaeguineae (Penaeidae); and Solenocera australiana (Solenoceridae).

The dominant prawn species of the JBG are the penaeid species, namely tiger prawn (Penaeus
esculentus), banana prawn (P. merguiensis) and red-legged banana prawn (P. indicus). These species
occur in coastal waters to depths of approximately 200 m, and are widely distributed through subtropical
and tropical waters from Western Australia to New South Wales (Jones and Morgan 1994). Shallower
inshore waters act as nursery grounds for juveniles, such as the river and tidal creek systems of the
JBG. Small numbers of prawns can also be found in mangrove habitats. More is known about the
distribution and abundance of prawns in the JBG compared to other crustaceans because a number of
species are commercially harvested.

As discussed in detail in Section 4.6.6, prawns are commercially targeted in areas of the JBG, mainly
in the west of the gulf and in Fog Bay (Northern Territory). The juvenile prawns that migrate offshore to
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the fishery come from mangrove nursery habitats from the Victoria River in the east of the Gulf, to the
Ord River and Cambridge Gulf in the west, forming a very extensive migration throughout the lower
region of the JBG. Although there is no data on the exact timing of the migration, it is likely to be from
February to April and October to December. Migration of the juveniles is thought to be triggered by
rainfall and river discharge.

There are occasional reports of very large catches of some species such as the cornflake or swimming
crab (Charybdis callianassa), which are believed to be because of spawning aggregations of this
species (Brewer et al. 2007).

4.5.2.2 Molluscs

The JBG has relatively low mollusc species diversity, with less than 100 species recorded in the region
(Walker et al. 1996). Squid are a large bycatch of the Northern Prawn Fishery (NPF), and may occur
periodically in large numbers in the area, although very little is known regarding the distribution of squid
in the area.

4.5.3 Fish Assemblages

Demersal bycatch records from the NPF in the JBG indicate that the bioregion’s demersal communities
have a relatively high biomass and further suggest that the bioregion is an area of high species diversity.

The Protected Matters Database search identified 24 pipefish species, four seahorse species, one
pipehorse species and one seagragon that may potentially occur in the wider EMBA. Seahorses
(Hippocampus spp.) and pipefish (Solegnathus spp.) are among the site-associated fish genera
(DSEWPaC 2012b). The species group report card — bony fishes (DSEWPAC 2012b), which
supplements and supports the NWMR and NWR bioregional plans, states that almost all syngnathids
(pipefish, seahorses and pipehorses) live in nearshore and inner shelf habitats, usually in shallow,
coastal waters, among seagrasses, mangroves, coral reefs, macroalgae dominated reefs, and sand or
rubble habitats with temperate water species predominately inhabit seagrasses and macroalgae, while
tropical species are primarily found among coral reefs. A review of information on habitat preference
and water depth range has been conducted for the 30 syngnathid species identified in the protected
matters search (Table 4-4). The water depths of the Operational Area range from 67 m — 111 m. Only
six species have been recorded in water depths greater than 67 m. Therefore, the majority of the
identified species are not expected to occur across the flat, soft substrates that predominate throughout
the Operational Area. These species are more likely to be associated with habitats found in coastal
waters of the JBG.

Seahorses and pipefishes have been recorded as bycatch in the region from trawl operations of the
NPF (DSEWPaC 2012b), however, no pipefish, seahorse or pipehorse species were identified in a
study of species composition of prawn trawl bycatch undertaken approximately 30 km south of the
Operational Area (Tonks et al. 2008).

A marine baseline survey undertaken by ERM (2011) recorded a total of 22 genera representing 17
families. The most common families by density were Terapontidae (grunters), Nemipteridae (threadfin
breams), and Lutjanidae (snappers). Terapontidae and Nemipteridae are small scavenging
opportunists that are often caught as bycatch in demersal trawl and trap fisheries in the NMR. The
lutjanids are larger predatory fishes targeted by commercial and recreational fishers in tropical Australia.
These species assemblages are known to occur in coastal waters to depths of approximately 200 m,
and are widely distributed through subtropical and tropical waters from Western Australia (ERM 2011).

Tonks et al. (2008) identified 112 teleost fish species from 61 families from 53 NPF commercial trawls
over two years. The species with the highest mean catch rates were glassy bombay duck (Harpadon
translucens), threadfin scat (Rhinoprenes pentanemus), largehead hairtail (Trichiurus lepturus), blackfin
threadfin (Polydactylus nigripinnis) and smooth croaker (Johnius laevis).
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As described in Section 4.4.7 and shown in Figure 4-6, the Operational and Acquisition areas
predominantly overlap with the infaunal plains habitat type (Przelawski et al. 2011). The Operational
Area also overlaps with two other benthic habitat types:

®  Sponge gardens — characterised by hard and mixed substrates, relatively shallow water depths,
raised geomorphic features, common sponge and octocoral gardens and localised aggregations
of reef-forming hard corals.

m  Deep valley communities — soft substrates, relatively deep water depths, scattered epifauna and
moderate infauna.

It is likely that the only habitat within the Operational Area that may support significant assemblages of
site-attached fish are the sponge gardens that may occur on the shallow shoal/bank located in the north-
eastern part of the Operational Area and EMBA. While the Pinnacles of the Bonaparte Basin KEF
overlaps with the Operational Area, the only known pinnacle within the Operational Area (and outside
the Acquisition Area) rises to a minimum depth of 80 m and is not expected to support site-attached
fish assemblages. Site-attached fish are expected to occur in water depths less than 50 m.
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Table 4-4  Summary of Habitat Preference and Depth Range for Syngnathid Species that
May Occur within the Operational Area
Assemblage | Species Habitat Depth Range (m)
Low reef Corrugated Pipefish, Barbed Demersal individuals are most common in reef and tidepool habitats. This species lives 3-25
Bhanotia fasciolata openly on muddy or silty substrates in depths of 3-25 m
Low reef Three-keel Pipefish Sand, coral rubble, algae (including Sargassum), isolated coral knolls, soft corals, small 3-11
Campichthys tricarinatus sponges, low coral outcrops, sheltered reef and rocky islets
Low reef/ Pacific Short-bodied Pipefish, Short- ' commonly occurs in seagrass, reef and coral habitats in depths of less than 5 m. They also 0-24
bedrock/ bodied Pipefish can be found in coral and shell rubble, coral rock, beach rock, sandstone terraces, isolated
terraces Choeroichthys brachysoma rock pools, caves, lagoons, mud, sand, and silt
Low reef Pig-snouted Pipefish Occurs in inshore reef habitats or in association with coral knolls, live corals, coral rubble, 1-14
Choeroichthys suillus shell rubble, coral rock, ledges, sand, seagrass and algae
Low reef Fijian Banded Pipefish, Brown- This species prefers protected coral habitats, also found in shallow reefs as well as deep 0-31
banded Pipefish walls, with algae and is known from clear coastal to outer reef crests
Corythoichthys amplexus
Low reef Reticulate Pipefish, Yellow-banded Association with fringing coral reefs, coral reef crests, reef flats, live corals (including 0-30
Pipefish, Network Pipefish Acropora), gorgonians, limestone rock platforms, soft corals, dead corals, algae, encrusting
Corythoichthys flavofasciatus organisms, rubble, rocky shores, gutters, drop-offs, bomboras, pools, caves and sand.
Low reef Australian Messmate Pipefish, Sand, coral or 'grass’ bottoms. They occur on sheltered coastal reefs, often in silty habitat 0-10
Banded Pipefish among algae as well as on coral slopes, reef flats, reef edges, bomboras, live corals
Corythoichthys intestinalis (including Acropora), soft corals, dead corals, rocky shore, mangroves, seagrass, sand
rubble, rock rubble, caves, lagoons, mud, sand and silt.
Low reef Schultz's Pipefish Common on rubble and in corals. It also occurs on sand and among reef on crests and 0-30
Corythoichthys schultzi slopes in protected habitats
Low reef Roughridge Pipefish Coral reefs (including outer reefs), ledges, lagoons, live corals, rock, sponges, sand and 6-30

Cosmocampus banneri

rubble
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Assemblage | Species Habitat Depth Range (m)
Low reef Banded Pipefish, Ringed Pipefish Free-swimming fishes that are usually found at the front of caves or reef overhangs. This 10-25
Doryrhamphus dactyliophorus species inhabits protected coastal reefs, in large caves or among boulders with long-spined

urchins

Low reef Bluestripe Pipefish, Indian Blue-stripe  Free-swimming benthic fishes found in various reef habitats in coastal to outer reefs, and 0-49
Pipefish, Pacific Blue-stripe Pipefish usually stay close to small caves or narrow crevices into which they retreat when threatened
Doryrhamphus excisus

Low reef Cleaner Pipefish, Janss' Pipefish Found in various reef habitats in coastal to outer reefs, and usually stay close to small caves 5-30
Doryrhamphus janssi or narrow crevices

Low Reef Tiger Pipefish It is usually seen in estuaries on rubbly, sandy or weedy bottoms 2-30
Filicampus tigris

Low Reef Brock's Pipefish Occurs on coral and rocky reefs with algae. Inhabits patches of coral and macro-algae on 3-45
Halicampus brocki coastal reefs

Low Reef Red-hair Pipefish, Duncker's Pipefish ' A reef associated species usually found on sandy and algal-rubble habitats 1-25
Halicampus dunckeri

Deep Mud Pipefish, Gray's Pipefish Inhabits silty and muddy soft bottoms on the continental shelf from inshore bays to deep 0-100
Halicampus grayi offshore areas to 100 m.

Low Reef Spiny-snout Pipefish Inhabits shallow coral rubble areas in lagoons and intertidal zones of inshore coral reefs 5-10
Halicampus spinirostris

Low Reef Ribboned Pipehorse, Ribboned Inhabits a variety of inshore shallow water areas including weedy regions bordering open 0-18
Seadragon substrates, coral reefs, rocky, gravel, sandy and muddy substrates; also associated with
Haliichthys taeniophorus sponges, algae, hydroids, shells and seagrass

Shallow Beady Pipefish, Steep-nosed Pipefish ' Found in lower reaches of streams and rivers, seagrass beds in estuaries and other shallow 0-5
Hippichthys penicillus inshore habitats

Deep Spiny Seahorse, Thorny Seahorse Inhabits areas with both hard and soft bottoms, often attached to soft corals or sponges at 5-95
Hippocampus histrix 10-95 m, usually 15-40 m. Also found on shallower algae-rubble or rocky reef areas

Low Reef Spotted Seahorse, Yellow Seahorse | |nhabits coastal bays, harbours and lagoons, sandy sediments in rocky littoral zones, 0-55

Hippocampus kuda

macroalgae and seagrass beds, mangroves, muddy bottoms, and shallow reef flats.
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Assemblage | Species Habitat Depth Range (m)

Low Reef Flat-face Seahorse Inhabits algal and rubble reefs in shallow bays from the intertidal 0-20
Hippocampus planifrons

Deep Hedgehog Seahorse Benthic in inner reef waters on rubble substrates and in sponge and seagrass habitats near 20-70
Hippocampus spinosissimus coral reefs; often attached to corals in deep current-prone channels between reefs or islands

Low Reef Tidepool Pipefish Usually inhabits shallow inshore reefs and tidepools, amongst sparse seagrasses and algae- 1-10
Micrognathus micronotopterus rubble, in depths from 1-5 m, although individuals have been collected from depths to 10 m.

Deep Pallid Pipehorse, Hardwick's Mostly known from trawled specimens captured from 12 m to 100 m depth, though it has 12-180
Pipehorse been collected in depths of up to 180 m.
Solegnathus hardwickii

Deep/ shelf  Gunther's Pipehorse, Indonesian Benthic inhabitant of outer continental shelf waters and has been captured from depths of 42- 42-180
Pipefish 180 m. Trawl bycatch records in 150-180 m water depths in Australia.
Solegnathus lettiensis

Low Reef Robust Ghostpipefish, Blue-finned Reef associated 0-10
Ghost Pipefish
Solenostomus cyanopterus

Low Reef Double-end Pipehorse, Double-ended ' |nhabits shallow, protected waters of bays, lagoons and estuaries including mangrove areas, 0-10
Pipehorse, Alligator Pipefish in association with seagrass beds and macroalgae
Syngnathoides biaculeatus

Low Reef Bentstick Pipefish, Bend Stick Inhabits sheltered coastal lagoon and reef areas on sandy and rubble habitats amongst 1-42
Pipefish, Short-tailed Pipefish seagrasses and macroalgae at 1-30 m. Has been recorded to 42 m
Trachyrhamphus bicoarctatus

Deep Straightstick Pipefish, Long-nosed Most specimens have been trawled or dredged from muddy to sandy-bottom habitats in 16-91

Pipefish, Straight Stick Pipefish
Trachyrhamphus longirostris

depths of 16-91 m, in association with sand, rubble, seagrasses, algae, sponges, sea pens
and hydroids.

Sources: DoOEE (2019a); Bray and Thompson (2019); Austin and Pollom (2019); Froese and Pauly (2019).

www.erm.com

Version: 0

Project No.: 0500207

Client: Polarcus Seismic Limited

11 July 2019 Page 57



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020 DESCRIPTION OF THE EXISTING ENVIRONMENT
Environment Plan

454 Spawning of Commercially Targeted Species

Section 4.6.6 describes the Commonwealth and State-managed commercial fisheries with activities in
the Operational Area and EMBA. Seasonal spawning periods for commercial species occur throughout
the year.

The spawning seasons for a number of key commercially targeted species occur in the wider region.
The WA DPIRD (Fisheries) and NT DPIR (Fisheries) have indicated that the species in Table 4-5 may
spawn within the JBG.

Based on information from the Northern Prawn Fishery Industry (NPFI), commercial prawn species
such as banana, tiger and endeavour prawns may spawn within the survey area. Advice provided to
industry by the NPFI in relation to marine seismic surveys in the region (i.e. Santos Fishburn 3D MSS
and Santos Beehive 3D MSS), is that banana prawns spawn offshore near the fishing grounds
throughout the year with two spawning peaks: the late dry season (September - November) and the
late wet season (March - May). These peak spawning periods for banana prawns are within the survey
timing (September 2019 — December 2020).

Spawning in endeavour prawns occurs throughout the year. Blue endeavour prawns have spawning
peaks in March and September. Red endeavour prawns have a spawning peak in September -
December. Based on the endeavour prawns spawning habitat preferences it is unlikely that they would
spawn in the offshore area of the survey. The peak spawning period for brown tiger prawns is between
July and October.

A twelve-month-old female prawn can produce hundreds of thousands of eggs at a single spawning
and may spawn more than once in a season. The eggs sink to the bottom after release, where they
hatch into larvae within about 24 hours. Less than 1% of these offspring survive the two to four-week
planktonic larval phase to reach suitable coastal nursery habitats where they may settle. After one to
three months on the nursery grounds, the young prawns move offshore onto the fishing grounds.

It is noted that during the consultation process for the Santos Fishburn 3D MSS, the Peal Producers
Association (PPA) noted that the JBG has a variable distribution of Pinctada maxima (silver lipped pearl
oyster). P. maxima are known to be sparsely distributed in the JBG out to the 100 m isobath. The
species spawns in the spring months of September or October, with primary spawning from the middle
of October to December. A smaller secondary spawning occurs in February and March (Hart et al.
2016).
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DESCRIPTION OF THE EXISTING ENVIRONMENT

Summary of Commercially Targeted Species within and around the Operational Area

Species

Description

Spawning

Relevance to EP

Goldband snapper
(Pilbara stock)
(Pristipomoides
multidens)

Rankin cod
(Epinephelus
multinotatus)

Red emperor
(Lutjanus sebae)

Blue-spotted emperor
(Lethrinus punctulatus)

Spanish mackerel
(Scomberomorus
commerson)

Goldband snapper occur in continental shelf waters in depths
between 50-200 m. The species is known to form large schools in
proximity to shoals, areas of hard flat bottom and offshore reefs.
Juveniles typically occur on uniform sedimentary habitat with no
relief (Newman et al. 2008). Goldband snapper are serial
spawners and spawn throughout their range.

Rankin cod are a demersal species distributed along the North-
west Western Australia from the Abrolhos Islands to Cape
Leveque in depths ranging from 5 — 150 m. They are generally
found in warm coastal waters in association with drop-offs and
deep rocky reefs. Juveniles are generally found in inshore coral
reefs.

Red emperor are widely distributed across the continental shelf
and found in depths ranging from 10 — 180 metres. The species is
associated with reefs, lagoons, epibenthic communities, limestone
sand flats and gravel patches (Newman et al 2018). During the
spawning period females release multiple batches of eggs over a
wide area.

The blue-spotted emperor is distributed primarily in WA waters
from around Geraldton to Darwin. The species is found in depths
from 5 — 110 m, often in association with shallow reef, sand and
mud areas. Low levels of heterogeneity indicates extensive
connectivity between populations over large distances (Moran et
al. 1993).

Spanish mackerel are a widely distributed pelagic species found
throughout Indo-West Pacific waters in depths of up to 50 m.
Spanish mackerel spawning occurs in coastal waters. They are
serial spawners and alongshore dispersal of eggs maintains
genetic homogeneity. Oil within the eggs keep them near the
surface where water temperatures are higher and where
hatchlings have greater access to plankton. Eggs hatch 24 hours
after fertilisation.

Kimberley: November —
May (extended peak
spawning period)

Northern Territory:
September — March

June — December and
March (peaks August —
October)

September — June
(bimodal peaks
September — November
and January — March)

July — March (extended
peak spawning period)

September — January
(peak spawning)

Given the known distribution and habitat
depths, goldband snapper may occur and
spawn within the Operational Area.

Given the known distribution and habitat
depths, Rankin cod may occur and spawn
within the Operational Area.

Given the known distribution and habitat
depths, red emperor may spawn within the
Operational Area.

Given the known distribution and habitat
depths, blue-spotted emperor may spawn
within the Operational Area.

Given the known distribution and habitat
depths, the species is highly unlikely to spawn
in the Operational Area, but may spawn in the
wider EMBA.
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455 Threatened and Migratory Species

A search of the EPBC Act Protected Matters Database was undertaken to identify the likelihood of
occurrence of listed marine fauna within the Operational Area and EMBA (i.e. a 40 km buffer around
the Operational Area). The results of the search inform the assessment of planned events in Section 7,
as well as unplanned events in Section 8 associated with the Petrelex 3D MSS. It should be noted that
the EPBC Protected Matters database is a general database that conservatively identifies areas in
which protected species have the potential to occur.

The results of the EPBC Protected Matters Search are provided in Table 4-6. The search identified 19
threatened species and 38 migratory species (which is inclusive of the aforementioned threatened
species) as occurring the EMBA. No threatened ecological communities (TECs) were identified. The
full list of species identified from the Protected Matters Search Tool (PMST) is provided in the EPBC
Act Protected Matters Search Report (Appendix C).
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Table 4-6  Threatened and Migratory Species that May Occur within the Operational Area and EMBA
Species Scientific Name Common Name Status Operational Area EMBA
Birds Calidris canutus Red Knot Endangered, Migratory v v
Calidris ferruginea Curlew Sandpiper Critically Endangered, Migratory v v
Numenius madagascariensis Eastern Curlew, Far Eastern Critically Endangered, Migratory v v
Curlew
Anous stolidus Common Noddy Migratory v v
Calonectris leucomelas Streaked Shearwater Migratory v v
Fregata ariel Lesser Frigatebird, Least Migratory v v
Frigatebird
Fregata minor Great Frigatebird, Greater Migratory v v
Frigatebird
Actitis hypoleucos Common Sandpiper Migratory v v
Calidris acuminata Sharp-tailed Sandpiper Migratory v v
Calidris melanotos Pectoral Sandpiper Migratory v v
Pandion haliaetus Osprey Migratory v
Reptiles Caretta caretta Loggerhead Turtle Endangered, Migratory v v
Chelonia mydas Green Turtle Vulnerable, Migratory v v
Dermochelys coriacea Leatherback Turtle Endangered, Migratory v v
Eretmochelys imbricata Hawksbill Turtle Vulnerable, Migratory v v
Lepidochelys olivacea Olive Ridley Turtle, Pacific Ridley | Endangered, Migratory v v
Turtle
Natator depressus Flatback Turtle Vulnerable, Migratory v v
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Species Scientific Name Common Name Status Operational Area EMBA
Crocodylus porosus Salt-water Crocodile, Estuarine Migratory v v
Crocodile
Mammals Balaenoptera borealis Sei Whale Vulnerable v v
Balaenoptera edeni Bryde’s Whale Migratory v v
Balaenoptera musculus Blue Whale Endangered v v
Balaenoptera physalus Fin Whale Vulnerable v v
Megaptera novaeangliae Humpback Whale Vulnerable, Migratory v v
Orcinus orca Killer Whale, Orca Migratory v v
Tursiops aduncus Spotted Bottlenose Dolphin Migratory v v
(Arafura/Timor Sea populations)
Dugong dugon Dugong Migratory v
Sousa chinensis Indo-Pacific Humpback Dolphin Migratory v
Fish, Sharks | Carcharodon carcharias White Shark, Great White Shark Vulnerable, Migratory v v
and Rays . . .
y Glyphis garricki Northern River Shark, New Endangered v v
Guinea River Shark
Pristis pristis Freshwater Sawfish, Largetooth Vulnerable, Migratory v v
Sawfish, River
Sawfish, Leichhardt's Sawfish,
Northern Sawfish
Pristis zijsron Green Sawfish, Dindagubba, Vulnerable, Migratory v v
Narrowsnout Sawfish
Rhincodon typus Whale Shark Vulnerable, Migratory v v
Isurus oxyrinchus Shortfin Mako, Mako Shark Migratory v v
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Species Scientific Name Common Name Status Operational Area EMBA
Isurus paucus Longfin Mako Migratory v v
Manta alfredi Reef Manta Ray, Coastal Manta Migratory v v

Ray, Inshore Manta
Ray, Prince Alfred's Ray,
Resident Manta Ray
Manta birostris Giant Manta Ray, Chevron Manta Migratory v v
Ray, Pacific Manta
Ray, Pelagic Manta Ray, Oceanic
Manta Ray
Anoxypristis cuspidata Narrow Sawfish, Knifetooth Migratory v v
Sawfish
Pristis clavata Dwarf Sawfish, Queensland Vulnerable, Migratory v

Sawfish
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The following sections describe the listed threatened and migratory species potentially occurring within
the Operational Area and wider EMBA, as identified in the PMST searches and Table 4-6.

456 Seabirds

Many migratory shorebirds (including those frequenting offshore islands) and seabird species are
known to occur in the NWMR and NMR. Migratory shorebird species forage and rest in the region on
their way between Northern Hemisphere breeding grounds and Northern Australian feeding grounds,
known as the East Asian—Australasian Flyway. Seabird species spend the majority of their lives foraging
across large distances over the open ocean and many also breed within the region.

There is no emergent land within the Operational Area or EMBA to support breeding colonies of
seabirds. The closest known breeding sites occur at the three estuaries at the head of the JBG (located
approximately 150 km away from the Operational Area) (the Keep, Victoria and Fitzmaurice rivers),
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. The Anson
Bay to Fog Bay area, on the eastern side of the JBG, is one of the most important areas for colonial
waterbird breeding in the NT. There is extensive shorebird feeding and roosting habitat in Fog Bay,
Anson Bay and the Little Moyle River (DEWHA 2008b). Given coastal habitats support large migratory
populations, seabirds may fly over the Operational Area during migrations.

In addition, the Operational Area is located approximately 115 km from a number of bird species BIAs
in the region (Figure 4-7). There is no information concerning the populations of seabirds utilising the
waters of the Operational Area. However, the distributions of many common seabirds overlap the
Bonaparte Basin (DEWHA, 2008b).

There are 23 bird species considered to be ecologically significant to the NWMR; 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 susceptible to population decline.
In addition, there are 11 bird species considered to be ecologically significant to the NMR, due to the
presence of important feeding sites in the NMR. Of these species, three threatened and migratory and
eight migratory bird species were identified by a search of the EPBC Act Protected Matters Database
as potentially occurring in the Operational Area and EMBA through foraging, feeding or other related
behaviours (Table 4-6). A description of the distribution, habitat, life stages and likely presence within
and around the Operational Area of these bird species during the Petrelex 3D MSS is provided in
Table 4-7.
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Table 4-7  Threatened and Migratory Seabirds
Species Protection Status Distribution, Habitat and Life Stages Presence in the Operational
Area and EMBA
Red Knot Endangered, The red knot is common in all the main suitable habitats around the coast of Australia, Given the range and
Calidris canutus Migratory very large numbers are regularly recorded in northern Australia. The closest area to the distribution of this species, the
survey, where the species was recorded in large numbers, is along the coastal from Fog survey is likely to encounter
Bay to Peron Island North (120 km from the Operational Area). low numbers of this species in
In Australasia, the red knot mainly inhabits intertidal mudflats, sandflats and sandy the Operational Area d_urlng
beaches of sheltered coasts or shallows pools on exposed wave-cut rock platforms or Septem_ber/Octql?er. Higher
coral reefs. population densities may be
H 4k llv § . i sub he ed ¢ . idal encountered in the nearshore
e red knot usually forages in so su. strate qearF e edge of water on intertida waters of the wider EMBA.
mudflats or sandflats exposed by low tide. At high tide, they may feed at nearby lakes,
sewage ponds or floodwaters. They have also been observed foraging on thick algal
mats in shallow water and in shallow pools on crests of coral reefs.
The red knot is diurnal and nocturnal. In non-breeding areas, feeding activity is regulated
by tide; they feed less just before and after high tide. The red knot is omnivorous and eats
mostly worms, bivalves, gastropods, crustaceans and echinoderms.
The red knot lays eggs in June and nests on open vegetated tundra or stone ridge, often
close to a clump of vegetation. The red knot is migratory, breeding in the high Artic and
moving south to non-breeding between 58° N and 50 °S.
Peak numbers of this species in the NWMR and NMR are usually between September
and October.
Curlew Sandpiper | Critically The curlew sandpiper’s breeding areas are mainly restricted to the Arctic (DOEE 2019a). = Given the distribution of this
Calidris Endangered, This species does not breed in Australia. coastal wetland bird species,
ferruginea Migratory the survey is likely to

Within Australia, curlew sandpipers occur around the coasts while also being widespread
inland, though in smaller numbers (DoEE 2019a).

This species forages mainly on invertebrates, including worms, molluscs, crustaceans,
and insects, as well as seeds. Outside Australia, they also forage on shrimp, crabs and
small fish. Curlew sandpipers usually forage in water, near the shore or on bare wet mud
at the edge of wetlands (DoEE 2019a).

encounter low humbers of this
species in the Operational
Area, during the April/May
period. Higher population
densities may be encountered
in the coastal waters of the
wider EMBA.
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Species

Protection Status

Distribution, Habitat and Life Stages

Presence in the Operational
Area and EMBA

The species move into certain areas in Australia during northward migration in April,
fatten up, and migrate out of Australia during May. They start returning to the area in
August and throughout September (Chatto 2003).

Eastern Curlew,
Far Eastern
Curlew

Numenius
madagascariensis

Common Noddy
Anous stolidus

Critically
Endangered,
Migratory

Migratory

Within Australia, the eastern curlew has a primarily coastal distribution. They have a
continuous distribution from Barrow Island and Dampier Archipelago, WA, through the
Kimberley and along the NT, QLD, and NSW coasts and the islands of Torres Strait.
Elsewhere they are patchily distributed (DoEE 2019a).

This species does not breed in Australia, rather in the Northern Hemisphere summer,
between early May and late June (DoEE 2019a). They start to departure early March and
begin to arrive back in late July.

During the non-breeding season in Australia, the eastern curlew is most commonly
associated with sheltered coasts, especially estuaries, bays, harbours, inlets and coastal
lagoons, with large intertidal mudflats or sandflats, often with beds of seagrass
(Zosteraceae) (DoEE 2019a).

In Australia, the common noddy occurs mainly in the ocean off the QLD coast, but the
species also occurs off the north-west and central WA coast.

During the breeding season, the common noddy usually occurs on or near islands, on
rocky islets and stacks with precipitous cliffs, or on shoals or cays of coral or sand. When
not at the nest, individuals will remain close to the nest, foraging in the surrounding
waters. During the Non-breeding period, the species occurs in groups throughout the
pelagic zone. Birds may nest in bushes, saltbush, or other low vegetation. The
seasonality of breeding varies greatly between sites. At some locations, birds breed
annually and at other locations birds breed twice a year (spring to early summer and
again at autumn).

The common noddy feeds mainly on fish, although they are known to also take squid,
pelagic molluscs, medusa and aquatic insects.

The closest breeding BIA for this species is located at East Arnhem approximately 810
km east of the Operational Area.

Given the distribution of this
coastal wetland bird species,
the survey is likely to
encounter low numbers of this
species in the Operational
Area. Higher population
densities may be encountered
in the coastal waters of the
wider EMBA.

Given the wide distribution of
the species and preferred
habitat, the species may be
present in low numbers in the
Operational Area and in the
wider EMBA.
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Species Protection Status Distribution, Habitat and Life Stages Presence in the Operational
Area and EMBA

Streaked Migratory The streaked shearwater occurs frequently in northern Australia from October to March, Given the distribution of the
Shearwater with some records as early as August and as late as May (Marchant and Higgins 1990). species and preferred habitat,
Calonectris Whilst the species does not breed in Australia, it is known to forage in the NMR, in the species may be present in
leucomelas particular north-west of the Wellesley Islands (1,140 km from the Operational Area). low numbers in the Operational

The streaked shearwater feeds mainly on fish and squid. Area and EMBA during the

. . . i ) October - May period.

The streaked shearwater is a colonial breeder that lays a single egg in a burrow. Colonies

are usually in a well-forested area (Birdlife 2019a).
Lesser Migratory The lesser frigatebird is usually seen in tropical or warmer waters off northern WA, NT, Given the distribution of the
Frigatebird, Least QLD and northern NSW. The species forages in the NMR and breeds in areas adjacent species and preferred habitat,
Frigatebird to the region (Marchant and Higgins 1990). this species may be present in
Fregata ariel The species is usually pelagic and often found far from land, but is also found over shelf the Opgraﬂonal Area and

waters, in inshore areas, and inland over continental coastlines (Marchant and Higgins EMBA in low numbers.

1990).

The lesser frigatebird breeds in mangroves or bushes, and even on bare ground. It feeds

mainly on fish (especially flying-fish) and squid, but also on seabird eggs and chicks,

carrion and fish scraps (Birdlife 2019b).

The closest biologically important breeding area of this species is at Kimberley and

Pilbara coasts approximately 147 km west of the Operational Area.
Great Frigatebird, | Migratory Great frigatebirds are found in tropical waters globally. The species breeds on small, Given the distribution of the

Greater
Frigatebird
Fregata minor

remote tropical and sub-tropical islands, in mangroves or bushes and occasionally on
bare ground.

Great frigatebird feeds on fish, squid and chicks of other bird species.
Breeding is known to occur between May to June and in August (DoEE 2019a).

A BIA has been identified at Ashmore Reef and Cartier Island for the species to highlight
breeding and foraging behaviours in the area (approximately 550 km away from the
Operational Area).

species and preferred habitat,
this species may be present in
the Operational Area in low
numbers. Higher population
densities may be encountered
in the coastal waters of the
wider EMBA.
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Species Protection Status Distribution, Habitat and Life Stages Presence in the Operational
Area and EMBA
Common Migratory Distributed along all coastlines of Australia and many areas inland, the common Given the distribution of the
Sandpiper sandpiper is widespread in small numbers. species and preferred habitat,
Actitis hypoleucos Generally, the species forages in shallow water and on bare soft mud at the edges of this species may be present in
wetlands. Birds sometimes venture into grassy adjoining wetlands and mangroves. the Operatlgnal Area in |9W
Tvoically. th doi I h as bival h numbers. Higher population
ypl(:l yat e (;omn;)on sadn piper eati mo uscstchE ggléva ves, crustaceans such as densities may be encountered
amphipods and crabs and a variety of insects (Do a). in the coastal waters of the
The common sandpiper breeds in Eurasia and moves south for the boreal winter, with wider EMBA.
most of the western breeding populations wintering in Africa, and eastern breeding
populations wintering in South Africa and Australia. Individuals usually arrive in Western
Australia from July onwards.
Sharp-tailed Migratory The sharp-tailed sandpiper spends the non-breeding season in Australia with small Given the wide distribution of
Sandpiper numbers occurring regularly in New Zealand (NZ). Most of the population migrates to this species and the migratory
Calidris Australia, mostly to the south-east and are widespread in both inland and coastal pattern, it is likely this species
acuminata locations. In WA, they are widely distributed from Cape Arid to Carnarvon, around coastal | i/l be encountered in low
plains of the Pilbara Region to south-west and east Kimberly Division. In NT, the most numbers within the Operational
important area is the area from Darwin to Murgenella Creek and the Port McArthur. Area and wider EMBA.
In Australasia, the sharp-tailed sandpiper prefers muddy edges of shallow fresh or
brackish wetlands, with inundated or emerged grass or low vegetation.
The sharp-tailed sandpiper forages on seeds, worms, molluscs, crustaceans and insects.
The sharp-tailed sandpiper migrates to Australia in late June, early July, departing the
breeding grounds. The species then departs the non-breeding grounds in Australia by
April/March (DoEE 2019a).
Pectoral Migratory In Australasia, the species is found at coastal lagoons, estuaries, bays, swamps, lakes, Given the wide distribution and
Sandpiper inundated grasslands, saltmarshes, river pools, creeks, floodplains and artificial wetlands. | migration pattern, this species
Calidris The pectoral sandpiper is omnivorous, consuming algae, seeds, crustaceans, arachnids may be present in the
melanotos and insects. While feeding, they move slowly, probing with rapid strokes. They walk Operational Area and wider

slowly on grass fringing water.

In WA, the species is rarely recorded. It has been observed at the Nullarbor Plain, Reid,
Stoke's Inlet, Grassmere Lake, Warden Lake, Dalyup and Yellilup Swamp, Swan River,
Benger Swamp, Guraga Lake, Wittecarra, Harding River, coastal Gascoyne, the Pilbara
and the Kimberley. In NT, the species habitat likely occurs along the coastal of Darwin,

which is 180 km away from the Operational Area.

EMBA in low numbers or
isolated individuals/groups.
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Species Protection Status | Distribution, Habitat and Life Stages Presence in the Operational
Area and EMBA

Osprey Migratory m  The osprey is most abundant in northern Australia, where high population densities occur Givgn the preferr.ed F:oastgl
Pandion haliaetus in remote areas. The breeding range of the osprey extends around the northern coast of = Nabitat, the species is unlikely
Australia (including many offshore islands) from Albany in WA to Lake Macquarie in to be present in the
NSW. Operational Area. Higher
population densities may be
m  Ospreys occur in littoral and coastal habitats and terrestrial wetlands of tropical and encountered in the coastal
temperate Australia and offshore islands. waters of the wider EMBA.

m  Ospreys mainly feed on fish, especially mullet where available, and rarely take molluscs,
crustaceans, insects, reptiles, birds and mammals. The species usually forage diurnally,
but have also been observed hunting prey at night.

m  Osprey breeds from April to February in Australia.
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4.5.7 Marine Reptiles

4.5.7.1 Marine Turtles

Marine turtles have similar life cycle characteristics, which include migration from foraging areas to
mating and nesting areas. All species with the exception of flatback turtles have an oceanic pelagic
stage before moving to nearshore waters to breed. The region is considered to be significant for
supporting large feeding and nesting turtle populations.

Six threatened and migratory marine turtle species were identified in the EPBC Act Protected Matters
Database search as having the potential to occur in the Operational Area and EMBA. A description of
their distribution, habitats, life stages and likely presence within and around the Operational Area during
the survey is provided in Table 4-8.

There are several BlAs for turtle species in the region, including along the coastline and offshore islands
in close proximity to the Operational Area. Foraging BIAs for loggerhead, flatback, olive-ridley and green
turtles overlap with the Operational Area (Figure 4-8). However, no internesting, or nesting BIAs overlap
with the Operational Area or wider EMBA (refer to Figure 4-9).

More recently, the DoEE has identified “habitat critical to the survival of marine turtle species” in the
Recovery Plan for Marine Turtles in Australia (DoEE, 2017). It should be noted that this is different to
Critical Habitat to Survival, as defined under the EPBC Act. No habitat critical to the survival of a marine
turtle species occurs within the Operational Area or wider EMBA. Cape Domett is the closest nesting
and internesting Habitat Critical BIA to the Operational Area and EMBA and is designated for flatback
turtles. It is located approximately 150 km south of the Operational Area (Figure 4-10).

45.7.2 Sea Snakes

Sea shakes are essentially tropical in distribution, and habitats reflect influences of factors such as
water depth, nature of seabed, turbidity and season (Heatwole and Cogger 1993). Some species have
extensive distributions and individuals may cover large distances, while other species have limited
home ranges (Heatwole and Cogger 1993). Most sea snake species tend to be found in the shallower
parts of the region to allow for increased benthic foraging time (DEWHA 2008b).

Sea snakes that inhabit coral reefs in the region (e.g. Ashmore Reef, located approximately 535 km to
the west of the Operational Area) live out their lives within a few hectares with little movement between
the reefs (Guinea 2013; PTTEP 2013). The distance between reefs in the region and the deep water
between reefs inhibits migration and supports the concept that sea snakes at each reef form a discrete
‘management unit’ for each species and prevents species from occupying all reefs (PTTEP 2013).

At least 20 species of sea snake occur within the region (DEWHA 2008b). Amongst these species, 18
listed marine sea snake species were identified by the PMST search as potentially occurring in the
Operational Area and EMBA, however none of these species are threatened.

No coral reefs occur within the Operational Area and therefore sea snakes are expected to occur only
in low numbers.

4.5.7.3 Crocodiles

One migratory crocodile species, the salt-water crocodile was identified in the EPBC Act Protected
Matters Database search as potentially occurring in the EMBA. The salt-water crocodile is found in
Australian coastal waters, estuaries, lakes, inland swamps and marshes. The species has a tropical
distribution that extends across the northern coastline of Australia (Webb et al. 1987). The salt-water
crocodile has been known to inhabit the Daly and Moyle rivers (approximately 120 km south-east of the
Operational Area).

Further details on its habitats, life stages and likely presence within and around the Operational Area is
provided in Table 4-8.
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Table 4-8  Threatened and Migratory Marine Reptiles
Species Protection Status Distribution, Habitat and Life Stages Presence in the Operational
Area and EMBA
Loggerhead Endangered, The loggerhead turtle has a global distribution and occurs in eastern, northern and There is a small overlap
Turtle Migratory western parts of Australia (Limpus 2008). Loggerhead turtles are known to show fidelity between the north-west corner
Caretta caretta to both their foraging and breeding areas and can make reproductive migrations of over of the Operational Area and a
2,600 km between foraging and nesting areas (DoEE 2019a). The species are knownto | foraging BIA for the species.
forage nearshore, in water depths up to approximately 50 to 60 m (DoEE 2019a). Therefore, foraging and
In WA, the species nests on the Muiron Islands (approximately 1,790 km away) and on transient turtles may occur
the beaches of North West Cape (approximately 1,830 km away) (DoEE 2019a; Guinea  Within the Operational Area
1995). The species is known to nest between October and February, with a peak in and wider EMBA.
December (DoEE 2019a).
As a juvenile, this species feeds on algae, pelagic crustaceans, molluscs and flotsam,
whilst as an adult it feeds on gastropod molluscs, clams, jellyfish, starfish, coral, crabs
and fish (DoEE 2019a).
Loggerhead turtles are known to forage around the Pinnacles of the Bonaparte Basin and
the Carbonate bank and terrace of the Sahul Shelf KEFs.
The Acquisition and Operational Areas overlap with a foraging BIA for loggerhead turtles
(refer to Figure 4-8).
Green Turtle Vulnerable, Distributed globally throughout tropical and subtropical waters, with WA supporting one of = The Operational Area overlaps
Chelonia mydas Migratory the largest green turtle populations in the world. Green turtles nest, forage and migrate with a foraging BIA for the

across tropical northern Australia (DoEE 2019a).

The closet biologically important internesting area is in the northern part of the Tiwi
Islands (approximately 223 km away) (refer to Figure 4-9).

Ashmore Reef and Cartier Island (approximately 547 km away) support a genetically
distinct population in the region and provide critical nesting and inter-nesting habitats
(DoEE 2019a; Environment Australia 2003). Green turtles have been recorded to nest
mainly on West Island at Ashmore Reef. They mainly nest at Ashmore Reef and Cartier
Island during the mid-summer months (December to February) occasionally occurring
year round, while the peak hatching period is March to April (DSEWPaC 2012a; Guinea
1995; Guinea 2013).

species. Therefore, foraging
and transient turtles may occur
within the Operational Area
and wider EMBA.
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Species

Protection Status

Distribution, Habitat and Life Stages Presence in the Operational

Area and EMBA

Leatherback
Turtle
Dermochelys
coriacea

Endangered,
Migratory

The closest nesting area of this species is at Cassini Island, approximately 296 km west
of the Operational Area (refer to Figure 4-9).

Female green turtles go into an inter-nesting cycle after each nesting occurrence. The
inter-nesting cycle takes approximately two weeks once nesting starts. The females
spend this period in shallow waters beyond the reef edge, where they visit different
substrates, occupy different depths and move up to tens of kilometres from the nesting
beach.

The species primarily forages in shallow benthic habitats (<10 m) such as tropical tidal
and subtidal coral and rocky reef habitat or inshore seagrass beds, feeding on seagrass
beds or algae mats (Hazel et al. 2009; DoEE 2019a). Large feeding aggregations of
green turtles are present at Ashmore Reef. It is the only reef recorded on the Sahul Shelf,
where such large numbers of green turtles gather to feed (Guinea 2013).

The species undertakes extensive post-nesting migrations from foraging areas to
traditional breeding areas, and has been recorded as migrating up to 2,600 km from
nesting beaches (DoEE 2019a). One tagged female made a post-breeding migration
through the Operational Area from Ashmore Reef to the Cobourg Peninsula in north-
western NT (Limpus 2008).

Adult green turtles feed on seagrass, sponges and algae.

The pinnacles of the Bonaparte Basin are thought to be a KEF where green turtles
transverse between foraging and nesting grounds. The majority of Operational Area
overlaps a foraging BIA for this turtle species (refer to Figure 4-8).

Leatherback turtles are pelagic feeders, spending extended periods of time in tropical, Given the species distribution,
subtropical and temperate open ocean waters (Limpus 2009). The species has been and low density population in
recorded feeding in the coastal waters of all Australian States and Territories in low Australian waters, the
densities. presence of the species within
the Operational Area and

Nesting occurs on tropical beaches and subtropical beaches (Marquez 1990) but no -
EMBA is expected to be low.

major centres of nesting activity have been recorded in Australia. The species is
understood to migrate from Australian waters to breed at larger rookeries in neighbouring
countries such as Indonesia, Papua New Guinea and Solomon Islands between
December and January (DoE 2015a).
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Presence in the Operational
Area and EMBA

Hawksbill Turtle
Eretmochelys
imbricata

Olive Ridley
Turtle, Pacific
Ridley Turtle
Lepidochelys
olivacea

Vulnerable,
Migratory

Endangered,
Migratory

Leatherback turtle forage on pelagic soft bodied creatures (such as jellyfish, squid, salps,
siphonophores and tunicates) all year round in Australian waters (DoEE 2019a)

The closest confirmed internesting site for the leatherback turtle is at the Cobourg
Peninsula (DoEE 2019a), approximately 362 km north-east of the Operational Area.

Hawksbill turtles are found in tropical, subtropical and temperate waters, with nesting
mainly confined to tropical beaches (Limpus and Miller 2008). The hawksbill turtle is
commonly found in the NWMR and NMR, nesting extensively along the coasts and
foraging in the region. However, no hawksbill turtle nesting stocks are known to occur
within the JBG (DoEE 2017).

Australia has the largest breeding population of hawksbill turtles in the world (Limpus
2008).

Hawksbill turtles nest year round, with a peak between October and December (DEWHA
2008a). Internesting females are known to stay within approximately 20 km of nesting
beaches.

The species is highly migratory and is known to migrate long distances between nesting
and foraging areas (ranging from 35 to 2,400 km) (DoEE 2019a).

As a juvenile, the hawksbill turtle feeds on plankton in the open ocean and then feeds on
sponges, hydroids, cephalopods, gastropods, jellyfish, seagrass and algae as an adult
(DOEE 2019a).

The north-east subpopulation breeds throughout the year with a peak nesting period
during July to October (DoEE 2019a), whilst breeding in the WA population peaks around
October to January.

In the NMR, the closest internesting area to the Operational Area is located at the
Cobourg Peninsula, approximately 362 km north-east.

The olive ridley turtle has a worldwide tropical and subtropical distribution and is known to
occur in both Western Australia and Northern Territory (DSEWPaC 2012c). Whilst
nesting has been recorded in Western Australia, it is far more common in the Northern
Territory (DoEE 2019a).

Given the species wide
distribution in Australian
waters, transient turtles may
occur within the Operational
Area and wider EMBA.

The Operational Area overlaps
with a foraging BIA for the
species. Therefore, foraging
and transient turtles may occur
within the Operational Area
and wider EMBA.
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Flatback Turtle

Natator
depressus

Vulnerable,
Migratory

The olive ridley turtle is known to primarily forage in in soft-bottom habitats ranging in
depths from 6 — 35 m. They are also known to forage in pelagic waters (DSEWPaC
2012a).

The olive ridley turtle is known to forage in the western Joseph Bonaparte Depression
and Gulf.

Although olive ridley turtles nest all year round nesting activity peaks around April to
November, with the majority of nesting occurring from the Arnhem Land coast (including
Bathurst Island, a biologically important internesting area) to the north-western coast of
Cape York Peninsula (DoEE 2019a). After nesting, olive ridley turtles are known to
migrate up to 1,050 km to various foraging areas (DoEE 2019a) including the Pinnacles
of the Bonaparte Basin and the Carbonate bank and terrace system of the Sahul Shelf
KEFs (DSEWPaC 2012a).

Adult turtles forage for crabs, shrimp, tunicates, jellyfish, salps and algae in depths
ranging from several metres to over 100 m (DoEE 2019a).

The Operational Area overlaps with a foraging BIA for this turtle species (refer to Figure
4-8). The closet internesting area is off the coast of Fog Bay, approximately 120 km away
(refer to Figure 4-9).

The flatback turtle is only found in Australian waters and some nearby waters in There is a small overlap
Indonesia and Papua New Guinea. between the north-west corner
of the Operational Area and a
foraging BIA for the species.
Therefore, foraging and
transient turtles may occur
within the Operational Area
and wider EMBA.

The species is commonly found in the NWMR and NMR, nesting in northern Australia
and foraging in the region.

Breeding occurs all year round, however, in northern Australia most nesting occurs
between June and August (DoEE 2019a). The nearest nesting beach for flatback turtles
to the Operational Area is at Cape Domett (approximately 150 km south). The Cape
Domett nesting population appears to be one of the largest known nesting populations of
this species, with an estimated yearly population in the order of several thousand turtles.
Flatback turtles nest at Cape Domett throughout the year and peak nesting occurs during
August and September (Whiting et al. 2008).

Flatback turtles lack an oceanic phase and remain in the surface waters of the continental
shelf and once the pelagic stage of its life is completed, they move to sub-tidal soft
bottomed habitats inshore, feeding on benthic organisms.
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Salt-water
Crocodile,
Estuarine
Crocodile
Crocodylus
porosus

Migratory

Flatback turtles have a wide foraging range with individuals that nest on the Pilbara coast
dispersing to feeding areas extending from Exmouth Gulf to the Tiwi Islands (DSEWPaC
2012a).

Adult flatbacks are primarily carnivorous, feeding on soft-bodied invertebrates. Juveniles
eat gastropod molluscs, squid, siphonophores, and limited data indicate that cuttlefish,
hydroids, soft corals, crinoids, molluscs and jellyfish are also eaten (DoEE 2019a).

The species has been recorded foraging in depths less than 10 m to over 40 m on the
carbonate bank and terrace of the Sahul Shelf KEF and around the Pinnacles of the
Bonaparte Basin KEF.

The northern part of the Operational Area overlaps with a foraging BIA for this turtle
species (refer to Figure 4-8).

Cape Domett is a nesting and internesting Habitat Critical BIA for flatback turtles, which is
approximately 150 km south of Operational Area (Figure 4-10).

The salt-water crocodile is found in Australian coastal waters, estuaries, lakes, inland Given that the nearest salt-
swamps and marshes. The species' distribution ranges from Rockhampton in QLD) water crocodile habitats are in
throughout coastal NT to King Sound (near Broome) in WA (DoEE 2019a). the Daly and Moyle rivers,
approximately 120 km south-
east of the Operational Area,
the presence of the species
within the Operational Area
and EMBA is likely to be
infrequent.

The salt-water crocodile has been found in most major river systems in WA and the NT.
The species mostly occurs in tidal rivers, coastal floodplains and channels, billabongs
and swamps up to 150 km inland from the coast (DoEE 2019a).

The salt-water crocodile’s primary food sources are crustaceans, insects and mammals;
however, only larger individuals ate mammals. In areas of higher salinity (mangroves),
the salt-water crocodile eats larger volumes of crab and a smaller volume of shrimp and
insects.

Preferred nesting habitat of the salt-water crocodile includes elevated, isolated freshwater
swamps that do not experience the influence of tidal movements. Floating rafts of
vegetation also provide important nesting habitat. In the Northern Territory, most nest
sites are found on the north-west banks of rivers. The species nest during the wet season
with peak nesting during January and February.
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458 Marine Mammals

Several species of marine mammals are known to occur in the region and have wide distributions that
are associated with feeding and migration patterns linked to reproductive cycles. There are nine species
known to occur regularly in the NMR, including three species of whale and six species of dolphin
(DSEWPC 2012d). In the NWMR, 27 species occur regularly including sixteen species of whale and at
least eleven species of dolphin (DSEWPC 2012e).

Three threatened, one threatened and migratory, and five migratory marine mammal species were
identified by a search of the EPBC Act Protected Matters Database as potentially occurring in the
Operational Area and EMBA (Table 4-6).

Cetacean species, such as the pygmy blue whale and humpback whale, are known to transit between
Southern Ocean feeding grounds and tropical water breeding grounds. However, some cetacean
species (e.g. bottlenose dolphin and Indo-Pacific humpback dolphin) are thought to be resident in the
region throughout the year (DEWHA 2008b).

Dugongs are also present in the region, preferring shallow waters along the coast and around shoals
where seagrass habitats are available (DEWHA 2008a). Ashmore Reef Marine Park (approximately
517 km away from the Operational Area) is known to support a small genetically distinct population of
dugongs. The Operational Area is unlikely to support dugong populations, due to the open ocean
location, water depths and lack of suitable habitat.

A description of the identified threatened and/or migratory marine mammals is provided in Table 4-9,
including their distribution, migratory movements, preferred habitat and likely presence within the
Operational Area and EMBA.

No BIAs are located within the Operational Area or EMBA. The closest BIAs to the Operational Area
are:

m  The Australian snubfin dolphin breeding/calving BIA is located along the Kimberley coastline
approximately 135 km from the Operational Area (Figure 4-11). Therefore, encounters within the
Operational Area are unlikely or would be limited to low numbers. The species was not identified
in the EPBC Act Protect Matters Search results for the Operational Area.

m  The Indo-Pacific humpback dolphin foraging BIA is located along the Kimberley coastline
approximately 143 km from the Operational Area (Figure 4-11). The Indo-Pacific humpback
dolphin also has breeding and foraging BIAs located near Darwin Harbour and in Camden Sound
(approximately 125 km and 370 km from the Operational Area, respectively). Therefore,
encounters within the Operational Area are unlikely or would be limited to low numbers.

m  The spotted bottlenose dolphin foraging and breeding BIAs are located near Darwin Harbour and
in Camden Sound (approximately 125 km and 370 km from the Operational Area, respectively)
(refer to Figure 4-11).

m  Pygmy blue whale migration and distribution BIAs pass along the shelf edge at depths between
500 m and 1,000 m. The Operational Area does not overlap with these BIAs. The BIAs are
located approximately 285 km north of the Operational Area.

m  The humpback whale migration, breeding and calving BIAs extend along the length of the coast
of Western Australia, to its northernmost extent offshore of the Kimberley region. The northern
boundary of the BIA is approximately 370 km south-west from the Operational Area.
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Table 4-9  Threatened and Migratory Marine Mammals

Species Protection Status Distribution, Habitat and Life Stages Presence in the Operational Area and
EMBA

Sei Whale Vulnerable B  Seiwhales are moderately large whales growing up to 18 m in length. The Given the wide ranging nature of this

Balaenoptera species is less studied than other whales and its population status, distribution species, lack of nearby important habitat

borealis and movements are not well understood. and a preference for deeper offshore

waters, the presence of the species
within the Operational Area and wider
EMBA is likely to be limited.

®  There are no known mating or calving areas in Australia.

B The movements and distributions of sei whales are unpredictable and not well
documented with information suggesting that they have the same general
pattern of migration as most other baleen whales, although it is timed a little
later and they do not move to such high latitudes (DoEE 2019a).

B Sei whales feed intensively between the Antarctic and subtropical convergences
and mature animals may also feed in higher latitudes.

B Seiwhales feed on planktonic crustacea, in particular copepods and

amphipods.
Blue Whale Endangered ®m  Blue whales are the largest living animals, growing to a length of over 30 mand | Given, the absence of known foraging,
Balaenoptera weighing up to 180 tonnes. In Australia, there are two recognised sub-species resting and calving habitat, presence
musculus of blue whale; the Antarctic or true blue whale (Balaenoptera musculus within the Operational Area and EMBA
intermedia) and the pygmy blue whale (B. m. brevicauda) (DoEE 2019a). is likely to be infrequent and consist of
®  As true blue whales feed primarily in polar waters, it is considered that all blue trans;:ory individuals during migration
months.

whales sighted in Australian waters are pygmy blue whales.

®  The pygmy blue whales feed in Antarctic waters between December and April
and may also feed opportunistically while migrating (DoEE 2019a).

®  The pygmy blue whale migrates from Antarctic summer feeding grounds to
lower temperate and/or tropical latitudes for mating and calving (Bannister et al.
1996). The waters off Australia are used by the species to migrate from feeding
grounds to calving grounds and are recognised as a BIA.

®  The following information is known about the pygmy blue whale migration along
the western coast of Australia:
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- The population around southern Australia commence heading north along
the WA coast towards Indonesian waters from April to May (McCauley
2011).
- Individuals have been recorded by satellite tags to travel along the shelf
break along the WA coast up to North West Cape, after which they
continued in a north-east directional route to Indonesia, west of the
Operational Area (Double et al. 2014).
- They are expected to pass the latitude of the Operational Area between
April and August on their northerly migration and between late October and
December on their southerly migration (McCauley 2011). Based on recent
satellite tracking data (Double et al. 2014), five tagged whales on their
northern migration passed the latitude of the Operational Area during April
and May (Double et al 2014).
- The migration extends to the Banda and Molucca Seas near Indonesia,
where calving is understood to occur (Double et al. 2014).
Pygmy blue whales prefer to travel alone or in small groups (McCauley 2011;
Gilmour et al. 2013).
The nearest aggregation area for the pygmy blue whale in Australian waters
occurs at the Perth Canyon, approximately 2,516 km south-west of the
Operational Area (DoEE 2019a). The nearest aggregation area to the
Operational Area lies in Indonesian waters, in the Banda and Molucca seas,
approximately 900 km north of the Operational Area. This area is used by
pygmy blue whales between May and September (Double et al. 2014). The
timing of this aggregation suggests that the Banda and Molucca seas are
feeding and calving grounds for pygmy blue whales.
Fin Whale Vulnerable The fin whale is the second-largest whale species, after the blue whale. Given the wide ranging nature of this

Balaenoptera

physalus

Fin whales occur from polar to tropical waters, but rarely in inshore waters
(DoEE 2019a). Fin whales are widely distributed in both hemispheres between
latitudes 20-75° S (Mackintosh 1966). This species is also common in
temperate waters, the Arctic Ocean and Southern Ocean.

species, lack of nearby important habitat
and a preference for deeper offshore
waters, the presence of the species
within the Operational Area and wider
EMBA is likely to be limited.
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Humpback Whale
Megaptera
novaeangliae

Bryde’s Whale
(Balaenoptera
edeni)

Vulnerable,
Migratory

Migratory

There is insufficient data to prescribe migration times and routes for fin whales,
however recent sightings in Australian waters include summer and autumn
months. Fin whale calls have been detected in Antarctic waters from February
to July (DoEE 2019a).

Fin whales feed intensively in high latitudes and may feed to some extent in
lower latitudes, depending upon prey availability and locality. Fin whales feed on
planktonic crustacea, some fish and cephalopods (crustaceans).

Fin whales are killed by ship strikes more than any other whale, which may be
due to surface feeding (DoEE 2019a).

Humpback whales occur globally and throughout Australian waters with their
distribution being influenced by migratory pathways and aggregation areas for
resting, breeding and calving. There are two genetically distinct populations of
humpback whales in Australia (west coast and east coast) (DoEE 2019a).

The humpback whale annual migration from the summer feeding grounds in
Antarctica to the breeding and calving grounds in Camden Sound
(approximately 370 km west of the Operational Area) occurs between May and
October.

Camden Sound forms the northern extent of the humpback whale migration BIA
(Figure 4.3). The numbers of humpback whales at Camden Sound peak
between June and September each year (DoEE 2019a). The migration corridor
tends to be within the 200 m isobath (Jenner et al. 2001).

The west coast population of the humpback whale is thought to be increasing in
size by about 9% per year (DoEE 2019a; Bejder et al. 2015); estimates
conducted suggest that in 2008 the population migrating up the WA coast was
at 21,750 individuals (Hedley et al. 2011).

Bryde’s whales are distributed throughout oceanic and inshore, tropical and
warm temperate waters, between 40°N and 40°S year-round (DOE 2015). They
have been recorded off all states of Australia, with the exception of the Northern
Territory (DOE 2015).

The inshore form of the Bryde’s whale is typically limited to the 200 m depth
contour and breeds and calves year-round, whilst the offshore form is found in

Given, the absence of known foraging,
resting and calving habitat, presence
within the Operational Area and EMBA
is likely to be infrequent and consist of
transitory individuals during migration
months.

No specific feeding or breeding grounds
have been discovered off Australia and
given the distance to the closest known
aggregation area at Ningaloo Reef
(approximately 1,800 km away), the
presence of the species within the
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Killer Whale, Orca
Orcinus orca

Indo-Pacific
Humpback
Dolphin

Sousa chinensis

Migratory

Migratory

deeper waters (500 to 1,000 m) and breeds and calves over several months
during winter (Best et al. 1984; Kato 2002).

The nearest known area of aggregation is Ningaloo Reef (approximately 1,800
km away) (DOE 2015). Aerial surveys carried out in 2009, between mainland
Australia and Scott Reef (approximately 260 km away) recorded Bryde’s whales
in low numbers (RPS 2010). Between September 2006 and June 2009 sea
noise loggers deployed within Scott Reef also recorded Bryde’s whales calls
year round (McCauley 2011; RPS 2010).

The killer whale is found in all of the world's oceans, from the Arctic and
Antarctic regions to tropical seas (DoEE 2019a). The species has been
recorded in all the coastal waters of Australia, with concentrations reported in
Tasmania, and common sightings in South Australia and Victoria.

Sightings of the killer whale around the Australian coast are typically recorded
along the continental slope and shelf, and predominantly in the vicinity of seal
colonies, which are not known to exist in the region (DEWHA 2008b).

No areas of significance and no determined migration routes have been
identified for this species within waters off WA (DoEE 2019a).

The specific diet of killer whales in Australian waters is not known, but there are
reports of attacks on dolphins, young humpback whales, blue whales, sperm
whales, dugongs and Australian sea lions.

There are no BIA for killer whales near the Operational Area, however they
have been reported within the Oceanic Shoals Marine Park (approximately 2 km
from the Operational Area).

Indo-Pacific humpback dolphins occur in coastal lagoons and enclosed bays
with mangrove forests and seagrass beds, but are also found in open coastal
waters around islands and coastal cliffs in association with rock or coral reefs.
The species usually occurs close to the coast, generally at depths of up to 20 m,
but the species has been seen 55 km offshore in shallow water.

Indo-Pacific humpback dolphins eat a wide variety of coastal and estuarine-
associated fishes, as well as reef, littoral and demersal fish species.

Operational Area and wider EMBA is
likely to be infrequent.

Given the wide ranging nature of this
species, lack of nearby important habitat
and a preference for coastal waters, the
presence of the species within the
Operational Area is unlikely. Presence
within the wider EMBA is also likely to
be limited.

Given the location of the BIAs relative to
the Operational Area, the species may
be encountered within the Operational
Area.
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Spotted
Bottlenose
Dolphin
(Arafura/Timor
Sea populations)

Tursiops aduncus

Dugong Dugong
dugon

Migratory

Migratory

The species does not appear to undergo large-scale seasonal migrations,
although seasonal shifts in abundance have been observed (DoEE 2019a).

A breeding BIA for Indo-Pacific humpback dolphins’ is located in Darwin
Harbour, with its northern boundary approximately 160 km away from the
Operational Area (see Figure 4-11).

The closest foraging BIA for this species is located in Vansittart Bay on the Anjo
Peninsula, which is approximately 183 km west of the Operational Area (see
Figure 4-11).

The spotted bottlenose dolphin occurs in tropical and subtropical coastal and
shallow offshore waters of the Indian Ocean, Indo-Pacific region and the
western Pacific Ocean (DoEE 2019a).

The species is typically found close to shore, within approximately 1 km from
the nearest land or oceanic islands, or in water depths of less than 30 m.

Knowledge of the species seasonal migration and breeding is largely unknown,
however it is inferred that only the Arafura-Timor Sea population is migratory.

BlAs identified for foraging and breeding during April to November, include
Darwin Harbour (approximately 160 km away from the Operational Area) and
near Camden Sound (approximately 370 km south-west of the Operational
Area) (see Figure 4-11).

Bottlenose dolphins have been recorded within the Oceanic Shoals Marine Park
(2 km from the Operational Area.

Some of the coastal waters adjacent to the region support significant
populations of dugongs, including Shark Bay, which has an estimated
population of around 10,000 individuals (DSEWPaC 2012d). Dugongs are also
known to occur along the coast throughout the Kimberley to the WA-NT border;
however, population estimates for these areas are not available (DSEWPaC
2012d).

Dugongs inhabit protected shallow coastal areas, such as wide shallow bays
and mangrove channels. Although the patterns of dugong movement in Western

Given the species preference for
shallow water and close proximity to
shore, the presence of the species
within the Operational Area is likely to
be limited. The species may
occasionally be present in the coastal
region of the EMBA.

The PMST search identified the species
as potentially occurring within the
EMBA, and not within the Operational
Area.

Due to the species’ foraging BIA being
located 560 km from the Operational
Area, absence of suitable habitat and
preference for shallow waters, presence
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Species

Protection Status

Distribution, Habitat and Life Stages

Presence in the Operational Area and
EMBA

Australia are not well understood, it is thought that dugongs move in response
to seagrass and water temperature.

Dugongs feed primarily on seagrass in shallow waters less than 10 m deep and
mostly above 3 m depth (Burbidge et al. 2014). A survey carried out in northern
Australia between 1994 and 2001 using time-depth recorders deployed on 15
dugongs logged a total of 39,507 dives. The survey identified that dugongs
spend the majority of their time in water depths of less than 3 m (Chilvers et al.
2004).

The closest foraging BIA is located south of Ashmore Reef (approximately 560
km north-west of the Operational Area). Ashmore Reef supports a population of
less than 50 individuals that are genetically distinct from other Australian
populations. The reef provides breeding and feeding habitats, with seagrass
beds of the reef flats and lagoon their preferred food source. Breeding occurs
year round at Ashmore Reef (DoEE 2019a).

Dugongs have been reported to occur along the coastline in the JBG from Cape
Hay to Point Pearce, with the main populations concentrated around Dorcherty
Island (Woodside 2004), approximately 100 km south-east of the Operational
Area.

of the species within the EMBA is likely
to be limited.

www.erm.com

Version: 0

Project No.: 0500207

Client: Polarcus Seismic Limited

11 July 2019 Page 86



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020
Environment Plan

DESCRIPTION OF THE EXISTING ENVIRONMENT

.

{

~N }
> R
~/ /WADEYE
\ I e NT |
« /4
1.1
NI/
v \J< ﬂ
/- ~C
e
el S g

Legend
=3 Aquisition Area
=) Operational Area
====Exclusive Economic Zone Limit
—-— Coastal Waters (State Jurisdiction)
Inshore Dolphin Breeding BlAs
[X7 Australian Snubfin Dolphin Breeding BIA
Indo-Pacific Humpback Dolphin Breeding BIA
XX Indo-Pacific/Spotted Bottlenose Dolphin Breeding BIA
Inshore Dolphin Foraging BlAs

Australian Snubfin Dolphin Foraging BIA
[ Indo-Pacific Humpback Dolphin, Foraging BIA

MITCHELL RIVER
L ® WA fl) « Breeding & Foraging BlAs for Inshore Dolphin 4.11
(\-‘) 1/ Drawing No:  0500207b_Petrel EP_G016_R1.mxd Petrelex 3D MSS Environment Plan 2019-2020
B/ : Date: 11/07/2019 Drawing Size: A4

Source: R = i — -
Acquisition and Operational Areas — Client Provided March 2019 (4 Drawn By: DR Reviewed By: JD |Client: Polarcus Seismic Limited

G i Australia, iz and 2009 | ! Coordinate System: GDA 1994 MGA Zone 52 N This figure may be based on third party data or data which has not

e i ot % welhe o fied by ERM and 1 be to scale. Unl I

Base Data - Geoscience Ausral 2018 YOHOHAM 0 2% o ' Y e
Biologically Important Area - DoEE 2018 ® not warrant its accuracy.

Figure 4-11 Breeding and Foraging Biological Important Areas for Inshore Dolphins

www.erm.com Version: 0 Project No.: 0500207 Client: Polarcus Seismic Limited

11 July 2019 Page 87



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020 DESCRIPTION OF THE EXISTING ENVIRONMENT
Environment Plan

4.5.9 Sharks and Rays

The region experiences high species richness of shark, sawfish and rays stemming from the diversity
of marine environments (DSEWPaC 2012a). There are approximately 500 shark and sawfish species
globally, with 94 of these found in the region (i.e. 19% of the world’s shark species) (DEWHA 2008b).

One threatened, four threatened and migratory, and five migratory shark and ray species were identified
by a search of the EPBC Act Protected Matters Database as potentially occurring in and around the
Operational Area. A description of the distribution, migration movements, preferred habitat and life
stages of the shark and ray species identified, and commentary on their likely presence in the
Operational Area, is provided in Table 4-10.

No BIAs for sharks or rays were identified to occur within the Operational Area or EMBA. The closest
BIA is the foraging BIA for the whale shark, located along the 200 m isobath of the northern WA coastline
(approximately 252 km from the Operational Area) (Figure 4-12).

Www.erm.com Version: 0 Project No.: 0500207 Client: Polarcus Seismic Limited 11 July 2019 Page 88



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020

Environment Plan

Table 4-10 Threatened and Migratory Sharks and Rays

DESCRIPTION OF THE EXISTING ENVIRONMENT

Species

Protection Status

Distribution, Habitat and Life Stages

Presence in the Operational
Area and EMBA

Northern River
Shark, New
Guinea River
Shark

Glyphis garricki

Dwarf Sawfish,
Queensland
Sawfish

Pristis clavata

Freshwater
Sawfish,
Largetooth
Sawfish, River
Sawfish,
Leichhardt's
Sawfish, Northern
Sawfish

Pristis pristis

Endangered

Vulnerable,
Migratory

Vulnerable,
Migratory

m  Northern river sharks are elasmobranchs capable of living and moving between
freshwater and seawater. The species utilises rivers, tidal sections of large tropical
estuarine systems, macro tidal embayment’s, inshore and offshore marine habitats.

®  Northern river sharks are believed to be endemic to Australia and southern New Guinea.

®  The northern river shark is known to occur in WA and the NT, occupying both marine and
freshwater environments including the JBG, Daly River, Adelaide River and the South
and East Alligator rivers.

B The dwarf sawfish usually inhabits shallow (2—3 m deep) coastal waters and estuarine
habitats. Its distribution is thought to extend north from Cairns around the Cape York
Peninsula in QLD, across northern Australian waters to the Pilbara coast in Western
Australia (DoEE 2019a).

®  The dwarf sawfish uses its rostrum to stun schooling fish by sideswiping or threshing
while swimming through a school. The main prey species is popeye mullet
(Rhinomugil nasutus)

B The closest foraging BIA for dwarf sawfish in the area is located along the eastern shore
of Camden Sound, over 400 km away from the Operational Area.

B The freshwater sawfish is a marine/estuarine species that spends its first three—four
years in freshwater growing to about half its adult size (4 m+) (Allen 2000 pers. comm.).
Juveniles and sub-adult freshwater sawfish predominantly occur in rivers and estuaries,
while large mature animals tend to occur more often in coastal and offshore waters up to
25 m depth (DoEE 2019a).

®  In northern Australia, this species appears to be confined to freshwater drainages and the
upper reaches of estuaries, occasionally being found as far as 400 km from the sea. It is
likely to occur within the Carbonate bank and terrace system of the Sahul Shelf KEF.

B The freshwater sawfish feeds on fishes and benthic invertebrates. The saw is used to
stun schooling fish, such as mullet, and for extracting molluscs and small crustaceans
from the benthic sediment.

Given the species preferred
estuarine habitat, the presence
of the species within the
Operational Area is expected
to be low. The species may be
present in the coastal region of
the wider EMBA.

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

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

Protection Status

Distribution, Habitat and Life Stages

Presence in the Operational
Area and EMBA

The nearest freshwater sawfish foraging BIA is at King Sound, approximately 646 km
away from the Operational Area.

Green Sawfish,
Dindagubba,
Narrowsnout
Sawfish

Pristis zijsron

Whale Shark
Rhincodon typus

Vulnerable,
Migratory

Vulnerable,
Migratory

The green sawfish occurs in both inshore and offshore marine coastal waters of northern
Australia. Its current known distribution stretches from Broome in Western Australia
around northern Australia and down the east coast as far as Jervis Bay, NSW (DoEE
2019a).

The green sawfish has been recorded in inshore marine waters, estuaries, river mouths,
embankments and along sandy and muddy beaches (Peverell et al. 2004). They have
also been recorded in very shallow water (<1 m) to offshore trawl grounds in over 70 m of
water (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 Operational Area.

The closest foraging BIA for green sawfish in the area is located along the eastern shore
of Camden Sound, over 400 km away from the Operational Area.

The whale shark occurs in both tropical and temperate waters with a typically oceanic
and cosmopolitan distribution (Colman 1997). They are most commonly recorded in WA,
the Northern Territory and Queensland, although they have been sighted occasionally in
New South Wales and Victoria.

According to the DoEE’s Conservation Advice on whale sharks, the species is known to
aggregate at Christmas Island (approximately 2,500 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 2019a).

The whale shark migration between Christmas Island and Ningaloo Reef is expected to
occur in deep waters away from the Operational Area 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).

Given green sawfish are
known to occur in the JBG
(both adults and juveniles), the
species may be encountered in
low numbers in the Operational
Area. The species may be
present in higher numbers in
the coastal region of the wider
EMBA.

Due to the species widespread

distribution and highly
migratory nature, individuals
may transit through the
Operational Area. Given the
recorded migratory routes in
the region, the cosmopolitan
distribution of the species and
location of the foraging BIA,
whale sharks may be
encountered in the Operational
Area and EMBA in low
numbers.
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Species

Protection Status

Distribution, Habitat and Life Stages

Presence in the Operational
Area and EMBA

The eastern boundary of whale shark BIA for foraging (the northern WA coastline along
the 200 m isobath) is approximately 252 km west of the Operational Area (Figure 4-12).
Whale sharks are known to forage within the BIA during Spring.

Shortfin Mako
Shark, Mako
Shark

Isurus oxyrinchus

Longfin Mako
Shark

Isurus paucus

Reef Manta Ray,
Coastal Manta
Ray, Inshore
Manta

Ray, Prince
Alfred's Ray,
Resident Manta
Ray

Manta alfredi

Migratory

Migratory

Migratory

The shortfin mako is a pelagic species with a circumglobal, wide-ranging oceanic
distribution in tropical and temperate seas (Mollet et al. 2000). The shortfin mako is found
in tropical and warm-temperate seas in water depths up to 500 m. The species is rarely
found in waters cooler than 16 °C, and is occasionally found close inshore where the
continental shelf is narrow (Cailliet et al. 2009).

It is widespread in Australian waters having been recorded in offshore waters all around
the continent’s coastline with exception of the Arafura Sea, the Gulf of Carpentaria and
Torres Strait (TSSC 2014).

Shortfin makos are also highly migratory and travel large distances.

Longfin makos inhabit oceanic and pelagic habits, typically in tropical regions. They are a
highly mobile species and have a wide-ranging distribution (DSEWPaC 2012b) but are
rarely encountered.

Whilst assumed to be a deep-water shark, sightings on the ocean surface, and the
species’ diet, suggest a broader depth range (Rigby et al. 2019).

In Australian waters, the species is found from Geraldton, in WA, and north to Port
Stephens in New South Wales (Last and Stevens 2009).

The reef manta ray is found around the northern coast of Australia between south-
western Australia, and central New South Wales (DoEE 2019a).

This species is often resident in or along productive near-shore environments, such as
island groups, atolls or continental coastlines. This species tends to inhabit warm tropical
or sub-tropical waters (Marshall et al. 2018a). The species is commonly sighted inshore,
however is also found around offshore coral reefs, rocky reefs and seamounts (Marshall
et al. 2018a).

Movement patterns are likely site-specific and correlated with cycles in productivity.
Individuals have been documented to make seasonal migrations of several hundred
kilometres as well as daily migrations of almost 70 km (Marshall et al. 2018a).

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

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

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

Giant Manta Ray,  Migratory The giant manta ray has a widespread distribution along the coast of Australia and is also =~ Given the species wide-
Chevron Manta known to seasonally migrate between aggregation sites (Marshall et al. 2018b). distribution, the presence of
Ray, Pacific . . . . . . the species within the
Ma)rlna R;I The giant manta ray is commonly sighted along productive coastlines with regular 0 ergtiolnal V/\Al\lre; is expected
Pelagic M)::n ta upwelling, oceanic island groups and particularly offshore pinnacles and seamounts topbe low. The s eciespma be
g . (Marshall et al. 2018b). This species has been recorded within the Oceanic Shoals . P y
Ray, Oceanic Marine Park (Nichol et al. 2013) present in higher numbers in
Manta Ray ’ ' the coastal region of the wider
Manta birostris The giant manta ray lives in tropical, marine waters worldwide, and occasionally in EMBA.
temperate seas between latitudes 30°N and 35°S (Australian Museum 2014).
The year-round population of giant manta rays present at Ningaloo Reef extends to
Exmouth from mid- May through to mid-September.
Narrow Sawfish, | Migratory The exact distribution of the Narrow Sawfish is uncertain, but it is highly likely that its full = Given the species wide-
Knifetooth range extended from Indo-Australian Archipelago to Japan and South Korea. distribution, the presence of
Sawfish . . . . . . N the species within the
1S o The Narrow Sawfish is a benthic-pelagic species that inhabits estuarine, inshore and o eSthiolnjl \Xlre; is expected
Anoxpristis offshore waters to at least 40 m depth (Last and Stevens 2009). Inshore and estuarine P &Xp
cuspidata to be low. The species may be

waters are critical habitats for juveniles and pupping females, whilst adults predominantly
occur offshore (Peverell 2005).

present in higher numbers in
the coastal region of the wider
EMBA.
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4.5.10 Timing of Key Ecological Sensitivities

Table 4-11 summarises the approximate timing of key ecological sensitivities that may occur within or
in proximity to the Operational Area.

Table 4-11 Timing of Key Biological Sensitivities

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Seabird: Migration X X X X X X X X X X X X
Flatback turtle: Nesting X X X X

Green turtle: Nesting X X X X X
Olive ridley turtle: Nesting X X X X X

Loggerhead, olive ridley,
green and flatback turtles: X X X X X X X X X X X X
Foraging

Pygmy blue whale
(northern migration)

Pygmy blue whale
(southern migration)

Humpback whale
(aggregation at Camden X X X X
Sound)

Indo-Pacific/Spotted
bottlenose dolphin:
Breeding, Foraging and
Calving (Darwin Harbour)

Australian Snubfin dolphin:
Foraging and Breeding
(Ord River)

Whale shark: Foraging X X X

4.6 Socio-Economic Environment
4.6.1 Protected Areas

4.6.1.1 Commonwealth

The Australian Marine Park (AMP) Network has been established around Australia as part of the
NRSMPA, the primary goal of which is to establish and effectively manage a comprehensive, adequate
and representative system of marine parks to contribute to the long-term conservation of marine
ecosystems and protect marine biodiversity.

Under the EPBC Act, the Australian Marine Park Network, and any zones within them, must be assigned
to an International Union for Conservation of Nature (IUCN) Category. These are described in Section
2.1.4.
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The Acquisition and Operational Areas do not overlap with any AMPs, however there are two AMPs
located within the EMBA:

m  Oceanic Shoals Marine Park (the Multiple Use Zone is located 2 km north-west of the Operational
Area); and

m  Joseph Bonaparte Gulf Marine Park (the Special Purpose Zone is located 35 km south-east of the
Operational Area).

Both these marine parks are formally managed under the North Marine Region management framework
(Section 2.1.4).

Joseph Bonaparte Gulf Marine Park

The Joseph Bonaparte Gulf Marine Park (JBGMP) (Figure 4-13) is located approximately 15 km west
of Wadeye, Northern Territory, and approximately 90 km north of Wyndham, Western Australia, in the
JBG. The JBGMP is assigned IUCN Category VI and includes two zones assigned under this plan:
Special Purpose Zone (VI) and Multiple Use Zone (VI). This marine park is part of North Marine Parks
Network.

The Operational Area is located approximately 35 km from the JBGMP Special Purpose Zone (SPZ)
and approximately 60 km from the Multiple Use Zone (MUZ). Commercial activities, such as fishing,
tourism, and oil and gas exploration, are permitted within the JBGMP Multiple Use Zone and Special
Purpose Zone.

The Marine Park contains a number of prominent shallow seafloor features including an emergent reef
system, shoals, and sand banks. It is near an important wetland systems including the Ord River
floodplain Ramsar site and provides connectivity between the nearshore and sea environments. The
Marine Park includes habitats connecting to and complementing the adjacent Western Australian North
Kimberley Marine Park.

The JBGMP includes examples of ecosystems representative of the Northwest Shelf Transition— a
dynamic environment influenced by strong tidal currents, monsoonal winds, cyclones and wind
generated waves. The large tidal ranges and wide intertidal zones near the Marine Park create a
physically dynamic and turbid marine environment.

The key ecological feature in the JIBGMP is the Carbonate bank and terrace system of the Sahul Shelf—
characterised by terraces, banks, channels and valleys supporting sponges, soft corals, sessile filter
feeders, polychaetes and ascidians.

The JBGMP supports a range of species, including species listed as threatened, migratory, marine or
cetacean under the EPBC Act. Biologically important areas within the marine park include foraging
habitat for marine turtles and the Australian snubfin dolphin.

Oceanic Shoals Marine Park

The Oceanic Shoals Marine Park (OSMP) (Figure 4-13) is located west of the Tiwi Islands,
approximately 155 km north-west of Darwin, Northern Territory and 305 km north of Wyndham, Western
Australia. It extends to the limit of Australia’s Exclusive Economic Zone (EEZ). The OSMP covers an
area of 71,743 km2 and water depths from less than 15 m to 500 m, and is the largest marine park in
the North Marine Parks Network. The southern boundary of the OSMP is located approximately 2 km
from the Operational Area.

The OSMP includes examples of ecosystems representative of the Northwest Shelf Transition— a
dynamic environment influenced by strong tidal currents, upwellings of nutrient rich waters, and a range
of prominent seafloor features. The pinnacles, carbonate banks and shoals within the marine park are
sites of enhanced biological productivity.

Key ecological features (KEFs) of the OSMP are:
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m  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.

m  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.

m  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.

m  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.

The OSMP supports a range of species, including species listed as threatened, migratory, marine or
cetacean under the EPBC Act. Biologically important areas within the marine park include foraging and
internesting habitat for marine turtles.

4.6.1.2 State/Territory

A review of the WA/NT marine parks and reserves did not identify any current or proposed marine parks
or reserves within or adjacent to the EMBA. The closest State/Territory marine park is the North
Kimberley Marine Park (NKMP), located within WA waters 135 km south of the Operational Area (DPawW
2016).
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4.6.2 World Heritage and National Heritage Areas

There are no World Heritage Properties or National Heritage Sites within the Operational Area or EMBA.
The Operational Area is located over 500 km to the north of the nearest World Heritage Property and
National Heritage Site, namely the Purnululu National Park.

4.6.3 Wetlands of International Importance

There are no marine or coastal Wetlands of International Importance in the vicinity of the Petrelex 3D
MSS. The nearest Wetland of International Importance is the Ord River Floodplain Ramsar Site, located
on the eastern side of Cambridge Gulf (WA), over 165 km to the south-west of the Operational Area.
The Ord River Floodplain is located outside of the EMBA and therefore will not be impacted by the
proposed activity.

4.6.4 Marine Archaeology

Historic shipwrecks are recognised and protected under the Historic Shipwrecks Act 1976 that protects
historic wrecks and associated relics. Under the Act, all wrecks 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 National Shipwreck and Relics database identified one shipwreck as occurring within
the Operational Area. The Sedco Helen, wrecked in 1970, is located in the north of the Acquisition Area,
in depths of approximately 100 m.

4.6.5 Native Title

A search of the National Native Title Tribunal (NNTT) Register did not identify any Native Title areas
within the Operational Area. The nearest National Native Title Tribunal Registered place is at Bradshaw
Station, approximately 182 km south-east of the Operational Area.

The Operational Area does overlap with the Representative Aboriginal Torres Strait Islander Body Area
of the Northern Land Council and the Kimberley Land Council Aboriginal Corporation (NNTT 2019).
4.6.6 Commercial Fisheries

4.6.6.1 Commonwealth Managed Fisheries

The Australian Fisheries Management Authority (AFMA) manages more than 20 fisheries on behalf of
the Commonwealth Government and is bound by objectives under the Fisheries Management Act 1991.

Commonwealth managed commercial fisheries with the licence to operate within the Operational Area
and EMBA are described in Table 4-12.
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Table 4-12 Relevant Commonwealth Managed Fisheries

DESCRIPTION OF THE EXISTING ENVIRONMENT

Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area/ Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
Western Operates in Australian’s EEZ Pelagic Broadbill All year 322 Y Tuna and billfish species are known to
Tuna and and high seas of Indian longline, swordfish, spawn throughout the continental shelf
Billfish Ocean. However, in recent minor line bigeye tuna, and slope waters of the Indian Ocean.
Fishery years effort has been (hand line, | yellowfin tuna, The most recent reports indicate that
concentrated off south-west rod and albacore tuna the Western Tuna and Billfish Fishery
WA and SA (AFMA 2018a). reel, troll does not operate in the Bonaparte
and poling) Basin.
and purse During the consultation process for
seine Polarcus Zénaide 3D MSS in 2017,
AFMA advised Polarcus that the
Western Tuna and Billfish Fishery
does not operate in the Bonaparte
Basin and will not be impacted by the
proposed activity. Therefore, the
Western Tuna and Billfish Fishery was
not consulted and is not considered
further in the EP.
Southern Covers the entire Australian Pelagic Southern bluefin | All year 5,334 Y It is understood, that southern bluefin
Bluefin Fishing Zone (AFZ), whichis 3 | longlineor | tuna tuna typically spawn south of Java,
Tuna to 200 nm from the Australian purse outside of the Operational Area.
Fishery coast (AFMA 2018b). seine There is no effort currently reported in
Most of Australian catch is WA or the NT and there is no potential
taken in the Great Australian for interactions with the Petrelex 3D
Bight, with no current effort in MSS. Therefore, the Southern Bluefin
WA. Tuna Fishery was not consulted and is
not considered further in the EP.

www.erm.com

Version: 0

Project No.: 0500207

Client: Polarcus Seismic Limited

11 July 2019 Page 99



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020

Environment Plan

DESCRIPTION OF THE EXISTING ENVIRONMENT

Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area / Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
Western Covers the AFZ, and extends Purse Skipjack tuna November 0 Y Skipjack tuna are known to spawn
Skipjack westward from the South seine, a to June throughout the continental shelf and
Fishery Australian/Victorian border small slope waters of the Indian Ocean.
around the coast of Australia amount of The fishery is not currently in
to Cape York Peninsula in pole-and- operation, and therefore is not
QLD (AFMA 2018c). line considered further in the EP. There will
There has been no catch or be no interaction with the Petrelex 3D
effort in the WSTF since the MSS.
2008-09 fishing season.
Northern Operates from the JBG Otter trawl  Banana prawns, 1 April to 6,602 Y The JBG comprises about 30,000 km?
Prawn across to the Gulf of gear, a tiger prawns, 15 June of the westernmost portion of the NPF.
Fishery Carpentaria (AFMA 2018d) quad r|g endeavour and 1 FlShlng takes place in waters 35—-70 m
In 1981, flShIng effort peaked comprising pra\/\{nsl others August to deep, with most flShlng effort between
at 40,000 fishing days and four trawl (squid, bugs and | 1 50 and 60 m.
more than 250 vessels. nets scampi) December

Three decades later, it has
reduced to around 8,000
days of effort and 52 vessels.
The majority of fishing is
conducted in coastal waters
outside of the Operational
Area. The main fishing area
for the NPF is the Gulf of
Carpentaria, with low
intensity within the JBG.

During stakeholder consultation, NPFI
confirmed that negligible fishing
activity occurs in the Operational Area,
however fishing activity does occur in
close-proximity.

The main fishing area in the JBG is
understood to be approximately 5 km
to the south of the Operational Area
and is, therefore, not expected to be
affected by the presence of seismic
vessels or seismic sound emissions. It
is possible however, that prawn trawl
vessels may occasionally occur further
offshore close to or within the
Operational Area.
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Fisheries

Description of Licensed
Area / Fishing Effort

Fishing
Method

Primary Target
Species

Operating
Season

Estimated Catch
(tonnes/Season)

Overlap
with the
Operational
Area (Y/N)

Relevance to Petrelex 3D MSS

Therefore, there is a potential for

interaction with the Petrelex 3D MSS.
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As presented in Table 4-12, the NPF is the only Commonwealth managed fishery that actively fishes
within the Operational Area and EMBA. Further information on the NPF is provided below.

Northern Prawn Fishery

The NPF operates off Australia’s northern coast from Cape York (QLD) to Cape Londonderry (WA)
(AFMA 2018d). The NPF is restricted to 52 vessels. The area of the NPF is shown in Figure 4-14. The
main fishing area for the NPF is the Gulf of Carpentaria, with low intensity within the JBG.

Figure 4-15 shows the area of fishing activity in the JBG for 2013-2017, based on data presented in the
annual ABARES Fishery Status Report.

Area of the Northern Prawn Fishery
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Figure 4-14 Northern Prawn Fishery Area
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Figure 4-15 NPF fishing areas reporting low

intensity (<0.1 day/km?) fishing or higher between 2013 and 2017 (adapted from ABARES Annual Fishing Reports)
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The following information in regards to the NPF in general is sourced from the ABARES 2018 Fishery
Status Report (Patterson et al. 2018) except where noted. Information relating to the activities of the
NPF within the JBG has been sourced from:

® Loneragan et al. (2002);

= AFMA (2018);

m  Laird (2017);

m  Jarrett et al. (2015); and

m  Information obtained from NPFI during the stakeholder consultation process.

The NPF is managed through a combination of input controls (limited entry, seasonal closures,
permanent area closures, gear restrictions and operational controls) that are implemented under the
Northern Prawn Fishery Management Plan 1995.

The NPF uses otter trawl gear to target a range of tropical prawn species. White banana prawn and two
species of tiger prawn (brown and grooved) account for around 80% of the landed catch. In recent
years, many vessels have transitioned from using twin gear to mostly using a quad rig comprising four
trawl nets—a configuration that is more efficient.

White banana prawn (Fenneropenaeus merguiensis) is mainly caught during the day on the eastern
side of the Gulf of Carpentaria, whereas red-legged banana prawns (F. indicus) is mainly caught in the
JBG. Byproduct species include endeavour prawns (Metapenaeus spp.), scampi (Metanephrops spp.),
bugs (Thenus spp.) and saucer scallops (Amusium spp.).

The total catch in 2016 for the NPF was 5,807 t at a value of $124.0 million, and in 2015 it was 7,825 t
at a value of $106.8 million. Annual catches tend to be quite variable from year to year because of
natural variability in the banana prawn component of the fishery.

The NPF operates during two seasons. The first season is from 1 April to 15 June, and during this time
banana prawns are mainly caught. Conversely, during the second season (1 August — 1 December)
tiger prawns are predominately caught. Either season has the potential to end early depending on the
total catch.

The following information has been obtained from the AFMA website (http://www.afma.gov.au/portfolio-
item/prawns/) except where noted.

Banana prawns inhabit tropical and subtropical coastal waters. They are found over muddy and sandy
bottoms in coastal waters and estuaries. Juveniles inhabit small creeks and rivers in sheltered
mangrove environments. White banana prawns can generally be found at depths of 16 - 25 m but can
occur to depths of 45 m. Red-legged banana prawns are found at depths of 35 - 90 m.

Tiger prawns inhabit coastal waters to depths of 200 m. Adult brown tiger prawns are found over coarse
sediments. Adult grooved tiger prawns are found in fine mud sediments. Juvenile tiger prawns are found
in shallow waters, often in association with seagrass beds, and sometimes on top of coral reef platforms.
Spawning occurs throughout the year, in both inshore and offshore areas for brown tiger prawns and in
offshore areas for grooved tiger prawns. Brown tiger prawns have a spawning peak between July and
October. Grooved tiger prawns have a spawning peak in August-September, with a secondary peak in
February.

Endeavour prawns inhabit tropical coastal waters. Blue endeavour prawns can be found over sandy or
mud-sand substrates to depths of about 60 m. Red endeavour prawns prefer muddy substrates and
have been found to depths of 95 m. Juvenile blue endeavour prawns are commonly associated with
seagrass beds in shallow estuaries, while juvenile red endeavour prawns are more widely distributed
across seagrass beds, mangrove banks, mud flats and open channels. Spawning occurs throughout
the year. Blue endeavour prawns have spawning peaks in March and September. Red endeavour
prawns have a spawning peak in September to December. Based on the endeavour prawns spawning
habitat preferences it is unlikely that they would spawn in the offshore area of the survey location.
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Advice from the NPFI during the development of the Santos Fishburn EP is that prawn species reach a
commercial size at six months, and can live for up to two years. Larger sized prawns have a higher
price tag. Growth rates vary considerably between species and sexes, with females generally growing
faster and to a larger size than males. Most species are sexually mature at six months, but fecundity
increases with age. A twelve-month-old female can produce hundreds of thousands of eggs at a single
spawning and may spawn more than once in a season. The eggs sink to the bottom after release, where
they hatch into larvae within about 24 hours. Less than 1% of these offspring survive the two to four-
week planktonic larval phase to reach suitable coastal nursery habitats where they may settle. After
one to three months on the nursery grounds, the young prawns move offshore onto the fishing grounds.

During the 2016 season, a total of 2,904 tonnes of banana prawns, 2,158 tonnes of tiger prawns and
374 tonnes of endeavour prawns were caught.

NPF Activity in the JBG

In the JBG the NPF the catch is comprised primarily of banana prawns (mainly F. indicus and some F.
merguiensis), with a very minor catch of tiger and endeavour prawns (Laird 2017).

The JBG comprises about 30,000 km? of the westernmost portion of the NPF (Figure 4-14). Fishing for
the F. indicus is permitted day and night in both NPF fishing seasons. Fishing takes place in waters 35—
70 m deep, with most fishing effort between 50 and 60 m. The trawling regime for this species is similar
to the tiger prawn sub-fishery in other regions of the NPF, where the total duration of individual trawls
are usually long (~3 h). Although the JBG fishery comprises less than 5% of the area of the NPF, it
contributes about 65% of the NPF’s red-legged banana prawn catch and around 20% of the NPF’s total
banana prawn catch (combined F. merguensis and F. indicus) (Loneragan et al. 2002).

Advice from the NPFI provided as part of the consultation process for the Santos Fishburn 3D MSS EP
is that there is not a lot of information known about the spawning season for F. merguiensis, but
research to date indicates that F. indicus prawns spawn offshore near to the fishing area throughout
the year with two spawning peaks: the late dry season (September-November) and the late wet season
(March-May). The larvae move inshore and then wash out as juveniles with the wet season floods.

As described in Loneragan et al. (2002), the offshore fishery for red-legged banana prawns (F. indicus)
takes place in the north-western offshore waters of the JBG (in water depths of 50-80 m). Thus, the
juvenile phase of F. indicus is found in estuarine habitats up to 120 km south and 240 km east-southeast
of the southern and eastern limits of the JBG F. indicus fishery. The juvenile phase of F. merguiensis is
found in estuarine habitats in the western JBG, about 50 km to the south west of the F. indicus fishery,
offshore. Although these mangrove habitats are the closest inshore habitats to the fishery, they are not
used by F. indicus. These results suggest that the larvae of F. indicus resulting from spawning in the
fishing area, are advected large distances to the south and east to their nursery habitats (Figure 4-16).
They also imply that the emigrating juveniles and sub-adults migrate from the mangrove nursery
habitats, north and west, across shallower sand substrates (30 — 40 m deep) to the deeper-water fishery
(on mud substrates about 50-80 m deep).

The migration of juvenile F. indicus in the JBG appears to be split into two periods, with the migration
of the main cohort occurring between November and March, with a possible second cohort migrating
from April to June (Neil Loneragan, CSIRO Division of Marine Research, pers. comm., April 2000).
Migration of the juveniles is thought to be triggered by rainfall and river discharge.
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§ Advection Envelope

B Banana Fishery Catch

Figure 4-16 Size of the Probable Advection Envelope for Postlarval F. indicus
in the JBG (Loneragan et al. 2002)

A seasonal closure for the NPF in the JBG exists in the period 31 March — 15 June (Figure 4-17) (AFMA
2018d). The seasonal closure is an exclusion zone in place for all licence holders within the NPF, and
the purpose of this closure is to protect small juvenile prawns as they migrate offshore to deeper waters
in the southern JBG, where the adults are targeted during the trawling operations. Any catch south of
the seasonal closure line is taken in the second fishing season only (August to November), whereas
catch taken north of the closure line is taken during both the first and second seasons.

The Petrelex 3D MSS is not located within this exclusion zone (Figure 4-17). According to the Northern
Prawn Fishery Directions and Closures (AFMA 2018d), the seasonal closure in the JBG will be
implemented for the 2019/20 season.

Due to the large tidal range (6—8 m) in the JBG and its reputed influence on prawn abundance in the
region, F. indicus are fished on the neap tides, when tidal range and currents are minimal (Tonks et al.
2008). Thus, over a tide cycle, fishing effort is high on the late spring-neap, neap and early neap-spring
tides, and low to non-existent at other times when the fleet moves to fishing grounds north of Melville
Island and Port Essington, outside the JBG. The extra steaming time that this fishing pattern generates,
together with the remoteness of the JBG and the lower price of F. indicus in comparison to other species
of prawns, makes the JBG a less attractive area to fish than other parts of the NPF. As a result, the
annual fishing effort in the JBG fishery is mostly dependent on the catch levels elsewhere in the NPF;
if catches are good elsewhere, effort in JBG is low (Loneragan et al. 2002).
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Figure 4-17 Northern Prawn Fishery Closure Area
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4.6.6.2 Western Australian Managed Fisheries

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

WA managed commercial fisheries with the licence to operate within the Operational Area and EMBA
are described in Table 4-13.
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Table 4-13 Relevant Western Australian Managed Fisheries
Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area / Fishing Effort Method Species Season (tonnes/Season) | with the

Operational

Area (Y/N)
Northern North-west coast of WA in Primarily Demersal scale | All year 1,2281 Y Area 2 (Zone A) of the fishery
Demersal the waters east of longitude trap, some | fish (red overlaps with the Operational Area,
Scalefish 120° E to the edge of the line emperor, with fishing effort reporting all year. It
Managed AFZ. goldband is understood, the target species for
Fishery The fishery is divided into two snapper, cod the NDSMF spawn throughout their
(NDSMF) fishing areas; an inshore species) range on the continental shelf.

sector (Area 1) and an
offshore sector (Area 2). Area
2 is further divided into zones.
Zone Ais an inshore area,
Zone B comprises the area
with most historical fishing
activity and Zone C is an
offshore deep slope area
representing waters deeper
than 200 m (Fletcher et al.
2017).

In 2014, the total effort was 616
standard fishing days in in Zone A,
985.6 standard fishing days in Zone
B and 1,100 standard fishing days in
Zone C (Fletcher and Santoro 2014).

A review of the NDSMF catch data
indicates that the area surrounding
the Operational Area is not
significant for catches. Historical
catch data obtained from FishCube
indicates low fishing activity within
the Operational Area (i.e. 8 tonnes
caught by five vessels over the last
six years).

Fishing effort in the Operational Area
is expected to be low. Therefore,
while there is the potential for
interaction with the Petrelex 3D MSS,
such interactions would be
infrequent.
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Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area / Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
Mackerel The Mackerel Managed Trolling or Spanish and April — Target 246-410 t. Y Area 1 of the fishery overlaps with the
Managed Fishery mainly operates handline grey mackerel November | 5014/15 catch Operational Area, with fishing effort
Fishery between Geraldton and the 302t reported all year.
(MMF) WA/NT border. In 2013 there were three licences
It comprises of three areas: operating in Area 1 of the fishery. In
Area 1 — Kimberley, Area 2 — 2013, the majority of the catch was
Pilbara and Area 3 — taken in Area 1, reflecting the tropical
Gascoyne/West Coast distribution of mackerel species
(Fletcher et al. 2017). (Fletcher et al. 2017).
Historical catch data obtained from
FishCube indicates that no fishing
has occurred within the Operational
Area since 2013. Fishing activity is
generally limited to less than 70 m
depth.
Fishing effort in the Operational Area
is expected to be low. Therefore,
while there is the potential for
interaction with the Petrelex 3D MSS,
such interactions would be
infrequent.
North The Operational Area Line Sandbar shark, All year 0 Y Target shark species pupping and
Shark overlaps with the licence fishing blacktip shark nursery areas are understood to be
Fisheries boundary of the Joint located in nearshore/coastal waters
(Joint Authority Northern Shark and outside of the Operational Area.
Authority | Fishery (JANSF). During stakeholder consultation,
Northern Limited to no fishing activity WAFIC advised that the fishery may
Shark has been recorded in both potentially recommence fishing in late
Fishery fisheries since 2008/09 as 2019/2020.
ﬁlr;?thA Elt‘e)(/j d(z)not have a V_Y_'(';j"fe If fishing recommences in 2019/2020,
Coast rade Operation (WTO) there is the potential for interaction
accreditation that allows with the Petrelex 3D MSS.
export of product from the
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Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area / Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
Shark fishery thus making the However, given the range of target
Fishery) fishery unprofitable. species, fishing effort in the
Operational Area is expected to be
low, and interactions infrequent.
Pearl Quota based dive fishery Drift diving, | Indo-Pacific, All year Number of Y The Operational Area is located within
Oyster operating in shallow coastal harvesting | silver-lipped individuals: the actively fished Zone 3. However,
Managed | waters of the North West legal-sized | pearl oysters 685,888 the Operational Area is located away
Fishery Shelf (Fletcher et al. 2017). oysters by from the Kimberley coastline where
(POMF) hand aquaculture licences and pearling

The fishery is split into 4
zones:

®  Zone 1 — North West
Cape to longitude
119°30" E;

®  Zone 2 — East of Cape
Thouin and south of
latitude 18°14" S;

®  Zone 3 —West of
longitude 125°20" E and
north of latitude 18°14" S;
and

®  Zone 4 - East of longitude
125°20" E to the
WA/Northern Territory
border.

Pearl oyster shell fishing has
not been reported in Zone 1
since 2008 (Fletcher and
Santoro 2014). In 2013,
catch was only taken in Zone
2/3 (Fletcher et al. 2017).

leases are located, and where pearl
fishing/diving occurs (<50 m depth)
(Fletcher et al. 2017).

The northern extent of commercial
fishing and commercial stocks is the
Lacepede Islands (Fletcher et al.
2017), which are located
approximately 780 km to the south-
west of the Operational Area.

Historic catch data obtained from
FishCube confirms that there has been
no fishing activity within the
Operational Area in the last five years.
Therefore, there is no potential for
interaction with the Petrelex 3D MSS.

The Acquisition Area is located 200
km from the nearest aquaculture
licences and pearling leases. Sound
propagation is not expected to occur
over these distances particularly given
the complex coastal topography and
coastal embayments.

Potential impacts to the POMF are
not assessed further in this EP.
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Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area / Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
Diving activities start in
January and are typically
conducted for 6 months of
the year. Diving occurs in
depths of less than
23 m during 6-12 days over
the neap tidal cycle, with
dives lasting no more than
40 minutes.
Marine The Marine Aquarium Fish Dive This fishery has | All year Over 19,300 Y The fishery occurs in WA State
Aquarium Managed Fishery operates in based, the capacity to individual fish waters and is typically more active in
Fish WA's state waters from the hand net target more than were landed in waters between Esperance and
Managed Northern Territory border in operating 950 species of 2012 (223 Broome with higher levels of effort
'(:I\I/ISEISRXF) the north through to the from small | marine species). around the Capes region, Perth,
South Australian border in boats aquarium fish. Geraldton, Exmouth and Dampier

the south. The effort is
spread over a total gazetted
area of 20,781 km? (Fletcher
et al. 2017).

There are 12 licences in the
fishery of which 10 were in
operation in 2013. Effort in
the fishery has decreased
from 981 fishing days (2007)
to 494 fishing days in 2013,
with 61 fishing days of this
total effort being exclusively
for land hermit crabs only
(Fletcher et al. 2017).

While the MAFMF operates
throughout all Western

Coral, live rock,
algae, seagrass
and
invertebrates
under the
Prohibition on
Fishing (Coral,
‘Live Rock’ and
Algae) Order
2007 are also
permitted (e.g.
383 species
were landed in
2013).

(Fletcher et al. 2017).

As the fishery targets small fish and
coral in shallow State waters and no
activity is known to occur along the
north Kimberley coast, the fishery is
not expected to be directly or indirectly
affected by the presence of seismic
and support vessels, or by sound
emissions. This fishery is therefore not
considered further in this assessment.
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Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area / Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
Australian waters, catches
are relatively low in volume
due to the special handling
requirements of live fish
(Fletcher et al. 2017).
Beche de Primarily based in the Diving or Sea cucumbers, | All year 0 Y Fishing activity level is currently nil.
Mer northern half of WA from wading, 99% of the Most of the fishing is concentrated in
Managed Exmouth Gulf to the Northern collection catch being shallower coastal areas using diving
Fishery Territory border, although by hand sandfish and wading techniques and therefore
fishers have access to all (Holothuria away from the Operational Area.
WA waters (with the scabra)

exception of a number of
specific closures around the
Dampier Archipelago, Cape
Keraudren, Cape Preston
and Cape Lambert, the
Rowley Shoals and the
Abrolhos Islands) (Fletcher
et al. 2017).

None of the six licenced
vessels fished for beche-de-
mer in 2013 (Fletcher et al.
2017).

Fishing effort has steadily
been declining since 2008
(196 tonnes). Fishing activity
within the Western Australian
fisheries is in a resting phase
(Fletcher et al. 2017).

Given the location and water depths in
the Operational Area and the current
inactivity of this fishery, it is not
expected to be directly or indirectly
affected by the survey or sound
emissions. This fishery is therefore not
considered further in this assessment.
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Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area / Fishing Effort Method Species Season (tonnes/Season) | with the

Operational

Area (Y/N)
Specimen The fishing area includes all Collected 196 species All year 8,896 shells Y Similar to the MAFMF, the SSMF is
Shell Western Australian waters by hand collected in typically more active in shallow coastal
Managed between the high water mark 2012 (equivalent waters.
Fishery and the 200 m isobath, with to 12 shell per . . .
(SSMF) some concentration of effort day) Given the location and water depths in

in areas adjacent to
population centres such as
Broome, Karratha, Shark
Bay, metropolitan Perth,
Mandurah, the Capes area
and Albany (Fletcher et al.
2017).

This is a limited entry fishery
with 32 licences in the
fishery, 18 of them being
active and 11 of them being
regularly active. A maximum
of two divers are allowed in
the water per licence at any
one time (Fletcher and
Santoro 2014).

Effort has decreased from
1,057 fishing days in 2009 to
745 fishing days in 2013
(Fletcher et al. 2017).

which the fishery typically operates,
this fishery or target species are not
expected to be directly or indirectly
affected by the presence of seismic
and support vessels, or by sound
emissions. This fishery is therefore not
considered further in this assessment.
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As presented in Table 4-13, the NDSMF, MMF and Northern Shark Fishery are the only Western
Australian managed commercial fisheries that actively fish within the Operational Area and EMBA.
Further information on these fisheries are provided below.

Northern Demersal Scalefish Managed Fishery

In the Kimberley, the NDSMF operates off WA’s coast in waters east of 120° E longitude. The NDSMF
is managed primarily through input controls in the form of an annual fishing effort capacity, with
supplementary gear controls and area closures.

The fishery is permitted to use hand lines, droplines and fish traps, although the NDSMF has essentially
operated as a trap based fishery since 2002. The NDSMF principally targets red emperor and goldband
snapper, with a number of species of snappers (Lutjanidae), cods (Epinephelidae) and emperors
(Lethrinidae) comprising the majority of the remainder of the catch (Fletcher and Santoro 2015).

The fishery is further divided into two fishing areas; an inshore sector (Area 1) and an offshore sector
(Area 2). The Northern Demersal Scalefish Managed Fishery Management Plan 2000 was amended in
2013 to formalise the previous voluntary industry agreement which further divides the offshore sector
(Area 2) into three zones; A, B and C. Zone B comprises the area with most of the historical fishing
activity. Zone A is an inshore developmental area and Zone C is an offshore deep slope developmental
area representing waters deeper than 200 m (Fletcher and Santoro 2015). The Petrelex 3D MSS is
located within Area 2, Zone A.

In 2014, the total catch for the NDSMF was reported at 1,111 t, of which Zone B contributed 960 t. The
total catch of goldband snapper in 2014 in the NDSMF (499 t) was similar to that reported in 2013 (493
t). Catch levels of goldband snapper have remained high (> 450 t) since the peak catch of 523 t reported
in 2010. The last five years represent the highest reported landings of this species, continuing an overall
trend of increasing catches since 2005. The total catch of red emperor in 2014 was 132 t, which is
similar to the red emperor catch levels reported over the past four years (2010-2013).

Mackerel Managed Fishery

The MMF is divided into three zones, Area 1 - Kimberley (121°E to WA/NT border), Area 2 - Pilbara
(114°E to 121°E) and Area - 3 Gascoyne (27°S to 114°E), which encompass the entire coastline of WA
from the Northern Territory (NT) border to Cape Leeuwin in the south-west (Fletcher and Santoro 2015).

The primary target species of the MMF is the Spanish mackerel (Scomberomorus commerson), which
is fished commercially between Geraldton (in the Gascoyne/West Coast Sector) and the Northern
Territory border (Kimberley Sector).

The MMF was made a fully managed fishery in 2012 and operates under an Individual Transferable
Quota (ITQ) system which includes the setting of Total Allowable Commercial Catches (TACCs) for
each area of the fishery, allocation of the entittement to take quota in the form of units, and
establishment of minimum unit holding requirements to operate in the Fishery.

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 14 vessels operated during the 2014 season with three
vessels within the Kimberley area (Fletcher and Santoro 2015). A total of 673 fishing days of effort were
reported targeting Spanish mackerel in 2014, with more than 53% of effort days reported from the
Kimberley area.

Estimates of catches are monitored through mandatory logbook systems with the total catch of Spanish
mackerel in the 2014 season estimated at 322 tonnes. The target catch (and effort) for Spanish
mackerel is between 246 — 410 tonnes for the three management zones. The reported catch from the
Kimberley area of 193.8 t was within the area’s acceptable catch range (110 — 205 t).
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Northern Shark Fishery

The Northern Shark Fishery comprises the State-managed WA North Coast Shark Fishery (WANCSF)
in the Pilbara and western Kimberley, and the Joint Authority Northern Shark Fishery (JANSF) in the
eastern Kimberley. The Operational Area overlaps with the licence boundary of the JANSF (Figure
4-18).

The primary species caught via line fishing of the JANF is sandbar shark and blacktip shark. Target
shark species pupping and nursery areas are understood to be located in nearshore/coastal waters and
outside of the Operational Area.

Limited to no fishing activity has been recorded in both fisheries since 2008/09, as they do not have a
WTO accreditation that allows export of product from the fishery thus making the fishery unprofitable.

During stakeholder consultation, WAFIC advised that the fishery may potentially recommence fishing
in late 2019/2020.
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4.6.6.3 Northern Territory Managed Fisheries

Northern Territory fisheries are managed by the NT Department of Primary Industry and Resources
(DPIR) (Fisheries). Wild harvest fisheries are managed under the Fisheries Act 1988 and Fisheries
Regulations 1992 and management plans.

The information presented in this section has predominantly been sourced from recent DPIR fisheries
reports. Polarcus, via engagement with individual licence holders, the NTSC and NT DPIR (Fisheries)
has tried to obtain more recent and more detailed information about where the Fishery licensees actively
fish to be able to undertake a more robust assessment of impacts, however, to date this information
has not been made available.

NT managed commercial fisheries with the licence to operate within the Operational Area and EMBA
are described in Table 4-14.
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Table 4-14 Relevant Northern Territory Managed Fisheries

Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS

Area/ Fishing Effort Method Species Season (tonnes/Season) | with the

Operational
Area (Y/N)

Demersal Demersal fishing is allowed Vertical Goldband All year 2,500t of red Y The Operational Area overlaps with
Fishery from 15 nm from the low water | lines, drop = snapper, red snapper, and 400 Area A and Area B of the Demersal

mark to the outer boundary of | lines, snapper, t of goldband Fishery.

the Australian fishing zone, finfish saddletail shapper . . . .

excluding the area of the long-lines, | snapper and DPIR l(tF|t§her|es) adv[[shec: tdhurlng the

Timor Reef Fishery (DPIR baited fish | crimson (I;c:eﬁgrsaallolgispggrcyefl; l?eeneactive in

2019a). napper. . )

0192) ;r:rﬁ:?_and Snapp the JBG in the last five years, and

In 2016, seven vessels were demersal therefore there is potential for

active in the Demersal Fishery trawl nets interactions with the Petrelex 3D MSS.

with a reported total catch of in two

3,463 t, including 2,510 t of .

multi-gear

red snappers and 318 t of areas

goldband snappers (DPIR ’

2016).

There are currently 18 active

licences (DPIR 2019a).
Spanish Commercial fishing for Troll lines, Spanish All year 450t Y The primary fishing grounds include
Mackerel Spanish mackerel is permitted | floating mackerel waters near Bathurst Island, New Year
Fishery from the high water mark to hand lines Island, the Wessel Islands around to

the outer boundary of the AFZ. | and rods. Groote Eylandt and the Sir Edward

The Spanish Mackerel Fishery
is a limited entry fishery, with
catch managed via input
controls (DPIR 2019b).

A total 346 t of fish were
harvested by Spanish
Mackerel Fishery licencees in
2015 (DPIR 20186).

Pellew Group of islands. Fishing
generally takes place around reefs,
headlands and shoals.

DPIR (Fisheries) advised during the
consultation process that the Spanish
Mackerel Fishery has been active in
the JBG in the last five years, and
therefore there is potential for
interactions with the Petrelex 3D MSS.
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Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area/ Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
There are currently 15 active
licences (DPIR 2019b).
Offshore The Offshore Net and Line Demersal Black-tip sharks | All year 435t of blacktip Y Most fishing is done in the coastal
Net and Fishery is a quota managed long lines, | and grey shark, 122 t of zone within 12 nm of the coast, and
Line fishery. Fishing is permitted pelagic mackerel spot-tail shark and immediately offshore in the Gulf of
Fishery from the low water mark to long lines, 535t of grey Carpentaria (approx. 1,080 km from
the outer boundary of the longlines mackerel the Operational Area).
AFZ to the extent the waters and DPIR (Fisheries) advised during the
are waters relevant to the pelagic consultation process that the Offshore
Northern Territory (DPIR nets. Net and Line Fishery has been active
2018). in the JBG in the last five years, and
A total of 522 t of fishes were therefore there is potential for
harvested by Offshore Net interactions with the Petrelex 3D MSS.
and Line Fishery licencees in
2015 (DPIR 2016).
There are currently 11 active
licences.
Pearl Operates from the high water | Hand Pinctada All year 138,0000 oysters Y DPIR (Fisheries) advised that the
Oyster mark to the outer boundary harvest maxima harvestin_g of pearl culture oysters
Managed of the Australian fishing stopped in 1994, when hatchery
Fishery zone, 200 nautical miles produced oysters became readily

offshore.

There are currently five
active licences.

available for culture. Since this period,
there has been irregular harvest of
pearl oysters from the Bonaparte
Basin.

Fishing efforts are restricted to water
depths less than 35 m. Therefore,
there is no potential for interactions
with the Petrelex 3D MSS.
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Fisheries Description of Licensed Fishing Primary Target | Operating | Estimated Catch | Overlap Relevance to Petrelex 3D MSS
Area/ Fishing Effort Method Species Season (tonnes/Season) | with the
Operational
Area (Y/N)
Aquarium | The NT Aquarium Fishery is Hand Aquarium — All year No information Y Freshwater and estuarine species are
Fishery a small-scale, multi-species harvest rainbowfish, publically gener_a”y collected t_)etween Fhe
fishery. It includes catfish and available. Adelaide and Daly rivers, while most
freshwater, estuarine and scats. marine species are collected within
marine habitats to the outer 100 km of Nhulunbuy and Darwin.
boundary of the AFZ, which Invertebrates — Information obtained from the Chair of

is 200 nautical miles
offshore.

According to the NTSC, the
fishery has 11 licences and
around three boats are active
each year (NTSC 2017).

hermit crabs,

snails, whelks
and hard/soft
corals.

the Aquarium Fishery Licence
Committee during the consultation
process for the Santos Bethany 3D
MSS confirmed that licence holders
typically scuba dive to a maximum of
30 m and one operator operates at
Evan Shoal, east of Lyndoch Shoal,
Blackwood Shoal and Money Shoal in
Arufura Sea and within the Timor Reef
Fishery Area. Therefore, there is no
potential for interactions with the
Petrelex 3D MSS.

www.erm.com

Version: 0

Project No.: 0500207

Client: Polarcus Seismic Limited

11 July 2019

Page 121



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020
Environment Plan

DESCRIPTION OF THE EXISTING ENVIRONMENT

A% ﬁmwm

NT
Legend
=) Aquisition Area
=) Operational Area
MITCHELL RIVER —==— Exclusive Economic Zone Limit
Ry o ~—-— Coastal Waters (State Jurisdiction)
Dermersal Fishery (Line & fish-trap gear permitted)
WA ¥ & . Dermersal Fishery (Line & fish-trap, finfish trawl gear permitted
Drawing No:  0500207b_Petrel EP_G012_R2.mxd Petrelex 3D MSS Environment Plan 2019-2020
Sotina: Date: 11/07/2019 Drav.vmg Size: A4
Acaqisiton and Operationl Areas - Cent Provided March 2019 Drawn By: DR Reviewed By: JD _ |Client: Polarcus Seismic Limited i e
ience Australia, y and Topography 2009 Coordinate System: GDA 1994 MGA Zone 52 N |This figure may be based on third party data or data which has not
Base Data - Geoscience Ausiralia 2018 et verited; by ERV end ¥ may. notbe; o scite. Uniess aipresiy
NT Fisheries - NT Dept Agriculture 2018

0 25 50km agreed othenaise, this figure is intended s a guide only and ERM does
not warrant its accuracy.

Figure 4-19 Relevant NT Fisheries (1)

www.erm.com Version: 0 Project No.: 0500207 Client: Polarcus Seismic Limited

11 July 2019 Page 122



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020
Environment Plan

MITCHELL RIVER
®

Source:

WA

Acquisition and Operallonal Areas - Client meded March 2019

Australia,
Base Dala - Geoscnence Australia 2018

y and 2009

DESCRIPTION OF THE EXISTING ENVIRONMENT

Legend
=) Aquisition Area
=) Operational Area

=== Exclusive Economic Zone Limit
~-— Coastal Waters (State Jurisdiction)
7/ Offshore Net & Line Fisheries

" Spanish Mackerel Fishery

Relevant NT Managed Fisheries (Part 2)

Drawing No:  0500207b_Petrel_EP_G018_R1.mxd

Petrelex 3D MSS Environment Plan 2019-2020

Date: 11/07/2019 Drawing Size: A4

4.20

DrawnBy: DR Reviewed By: JD

Client: Polarcus Seismic Limited

Coordinate System® GDA 1994 MGA Zone 57

N This figure may be based on third party data or data which has not
been verified by ERM and it may not be to scale. Unless expressly
0 25 50km “ agreed otherwise. this figure is intended as a guide only and ERM does
NT Fisheries - NT Dept Agriculture 2018 ey — not warrant its acouracy. ERM

Figure 4-20 Relevant NT Fisheries (2)

www.erm.com

Version: 0

Project No.: 0500207

Client: Polarcus Seismic Limited

11 July 2019

Page 123



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020 DESCRIPTION OF THE EXISTING ENVIRONMENT
Environment Plan

As presented in Table 4-14, the Demersal Fishery, Spanish Mackerel Fishery and Offshore Net and
Line Fisheries are the only NT managed commercial fisheries that actively fish within the Operational
Area and EMBA. Further information on these fisheries are provided below.

Demersal Fishery

The NT Demersal Fishery extends from 15 nm from the low water mark to the outer limit of the AFZ
(excluding the area of the Timor Reef Fishery) and targets a range of tropical snappers (Lutjanus spp.
and Pristipomoides spp.). In 2016, seven vessels were active in the Demersal Fishery with a reported
total catch of 3,463 t, including 2,510 t of red snappers and 318 t of goldband snappers.

The harvest by the Demersal Fishery is limited through a set of total allowable catches (TACs) applied
to goldband snappers (Pristipomoides spp.) (400 t), red snappers (L. malabaricus and L. erythropterus)
(2,500 t) and a “grouped fish” category (915 t). The latter group includes all fishes other than barramundi
(Lates calcarifer), king threadfin (Polydactylus macrochir), Spanish mackerel, shark and mud crabs
(Scylla spp.) (DPIR 2019a).

Demersal Fishery licensees harvested 3478.3 t of fishes in 2016. Red snappers and goldband snappers
formed the bulk of the harvest (72.4% and 9.3%, respectively) with painted sweetlip (Diagramma
labiosum) being the primary byproduct species (5.2%) along with redspot emperor (2.7%). Reported
bycatch (by weight) during 2016 was less than 1% of the drop-line and trap harvest and the average
bycatch recorded by observers for the trawl harvest in 2016 was 24.4% (DPIR 2019a).

In 2016, the total commercial catch of goldband snapper was 546.2 t, of which 60% was taken by the
Demersal Fishery. The status of goldband snapper from the Arafura and Timor seas was assessed
using data up to 2016 using a stochastic Stock Reduction Analysis (SRA) model. The outputs of this
model estimated egg production to be around 65 to 70% of unfished levels and the current harvest rate
is below that required to achieve maximum sustainable yield. This level of fishing mortality is well above
conventional target levels and is unlikely to cause the stock to be recruitment overfished (DPIR 2019a).
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Figure 4-21 Distribution of the Reported Commercial Catch of Goldband
Snapper in 2016
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The north-eastern portion of the Acquisition Area overlaps the Demersal Fishery Area 2, where line and
fish-trap gear are permitted and demersal trawls nets are excluded (Figure 4-19).The northern extent
of the Operational Area and EMBA overlap Area 1 of the Demersal Fishery where line, fish-trap and
finfish trawl gear are all permitted.

Traps used in the fishery are set on the seabed with an identifying float on the sea surface. The fishery
is monitored primarily through logbook returns, which operators are required to fill out on a daily basis
during fishing operations. The logbooks provide detailed catch and effort information, as well as
information on the spatial distribution of the fishing operations.

Catch and effort for trap vessels varies from year to year. The NT Government (2014) states that the
substantial variability in trap effort since 2009 generally reflects movement between the Demersal
Fishery and the nearby Timor Reef Fishery. The NT Government (2014) states that Stock Reduction
Analysis evidence suggests that this is not due to changes in fish abundance or sustainability concerns
that the fluctuating CPUE reflects the small number of operators and their developing knowledge of the
fishery.

The Demersal Fishery covers an area of ~ 343,000 km2. The Operational Area covers ~ 5,186 km? of
the Demersal Fishery (1.5%) and the Acquisition Area covers ~ 2,350 km? of the Demersal Fishery
(0.7%).

A review of publically available Automatic Identification System (AIS) data for commercial fishing
vessels via Global Fishing Watch (GFW) revealed that three fishing vessels were present within the
Operational Area and EMBA in 2018. These fishing vessels were identified as being vessels within the
Demersal Fishery. The majority of the vessel activity occurred north of the Operational Area, within the
line, fish-trap and trawl permitted area (GFW 2019).

Spanish Mackerel Fishery

The NT Spanish Mackerel Fishery extends seaward from the high water mark to the outer limit of the
AFZ and targets Spanish mackerel (Scomberomorus commerson) using trolled lures or baited lines.
The primary fishing grounds include waters near Bathurst Island, New Year Island, the Wessel Islands
around to Groote Eylandt and the Sir Edward Pellew Group of islands. The Operational Area and EMBA
overlap with the fishery (refer to Figure 4-20).

Licencees typically fish from a mother ship and dories, with a maximum of two dories permitted per
licence. They may use any number or combination of troll lines, floating hand lines or rods. Operators
generally troll two to four lines behind a dory and up to eight lines from a mother boat.

Commercial catches and catch rates of Spanish mackerel gradually increased from 1986 to 2006,
before declining to an average catch of about 350 tonnes (t) per annum and a catch rate of 300 kg per
day. Both commercial catches and catch rates of the commercial sector of the Spanish Mackerel
Fishery have since increased to peak at their highest level of 446.5 t (2016) and 389 kg per day (2012).
A total 290 t of fish were harvested by Spanish Mackerel Fishery licencees in 2014 (DPIR 2019b).

Spanish Mackerel Fishery licencees harvested 452.3 t of fish in 2016. Almost all (99%) of this catch
was Spanish mackerel with the remaining 1% comprising grey mackerel. A small number of trevallies
were recorded as bycatch during 2016. The total value of the catch in this fishery is estimated at $4.13
million (DPIR 2019a).

Current biomass levels are well within sustainable limits and suggest that this stock is not considered
to be recruitment overfished and the current level of fishing mortality is unlikely to cause the stock to
become recruitment overfished. The NT Spanish Mackerel stock is classified as a sustainable stock.
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Figure 4-22 Distribution of the Reported Commercial Catch of
Spanish Mackerel in 2016

Offshore Net and Line Fishery

The NT Offshore Net and Line Fishery (ONLF) extends seaward from the high water mark to the outer
limit of the AFZ and targets Australian blacktip sharks (Carcharhinus tilstoni), common blacktip sharks
(C. limbatus) and grey mackerel (Scomberomorus semifasciatus). The Operational Area and EMBA
overlap with the ONLF (refer to Figure 4-20).

Demersal long-lines can be used throughout the fishery whereas pelagic gillnets and pelagic long-lines
can only be used beyond 2 nm and 3 nm of the coast, respectively. Pelagic gillnets are the primary gear
used by this fishery and are generally set within 15 nm of the coast. Long-lines have not been used in
the fishery since 2013, primarily as a result of the drop in the price of shark fins.

Licencees can use nets up to 2,000 m in length, but most choose to use nets in the order of 1,000 m to
1,500 m. The drop of the net must not exceed 100 meshes and the size of each mesh panel typically
ranges from 160 mm to 185 mm when stretched. Pelagic gilinets are weighted and have a buoyed
headline. Pelagic long-lines must not exceed 15 nm in length and cannot have more than 1,000 snoods
(hooks) attached. Automated baiting gear is prohibited (DPIR 2019c).

Licencees harvested 471.8 t of fishes in 2016. Grey mackerel formed the bulk of the harvest (71.4%)
followed by the blacktip shark group (7.7%) and Spanish mackerel (4.9%). The primary byproduct
species were bull sharks (2.2%), tiger sharks (1.7%) and queenfish (1.5%). Bycatch (by weight) was
less than 1% of the harvest in 2016 (DPIR 2019c).

Most of grey mackerel caught in the NT are taken from the north-west stock. In 2016, this represented
a catch of 283 t. The north-west stock is not considered to be recruitment overfished and the current
level of fishing mortality is unlikely to cause the stock to become recruitment overfished (DPIR 2019c).
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Figure 4-23 Distribution of the Reported Commercial catch of
Grey Mackerel in 2016

4.6.7 Tourism and Recreation

Most recreational and tourism activities in the region occur predominantly in State/Territory waters
adjacent to population centres, such as Broome and Darwin. Tourism in the region typically peaks
during the dry season (May to October), which includes activities such as recreational fishing, diving,
snorkelling, wildlife watching and boating (DSEWPaC 2012a). Charter vessels may occasionally transit
through the Operational Area and wider EMBA between Darwin and the northern Kimberley coastline.

Recreational fishing is allowed in the JBG, however interactions with tourism activities are considered
unlikely due to the remoteness and predominantly deep waters of the Operational Area.

4.6.8 Defence Activities

Australian Border Force and Australian Defence Force vessels undertake civil and maritime surveillance
within the region with the primary purpose of monitoring the passage of illegal entry vessels and illegal
fishing activity within these areas. Refugees seeking asylum in Australia are also known to utilise the
area, travelling between Indonesia and Australia.

The Acquisition and Operational areas overlap the North Australian Exercise Area (NAXA) a maritime
military zone administered by the Australian Defence Force. The NAXA is used by the Royal Australian
Air Force and the Royal Australian Navy for military operations including live weapons and missile
firings.

The NAXA is the primary location of the KAKADU training exercise that operates biannually. The
exercise involves numerous naval ships from various countries participating in the waters off Darwin
and Northern Australia. Exercise KAKADU is Australia’s premier international maritime exercise,
bringing together navies and air forces from the Asian, Pacific and Indian Ocean regions to test
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integration and war fighting abilities. Access will be restricted to all vessels and aircraft within the Due
Regard Area (DRA).

During consultation with the Department of Defence (Defence), the DoD informed Polarcus that the
Petrelex 3D MSS would potentially impact the scale of manoeuvre of surface units during the exercise.
Defence proposed that the Petrelex 3D MSS is completed no later than 30 August 2020, or alternatively
commencing after the 16 September 2020, as this would be of mutual benefit to both Polarcus and the
Defence removing the possibility of unintended impacts on each other’s activities.

Additionally, the Defence advised that unexploded ordinance (UXO) may be present on and in the sea
floor of the Operational Area. According to the Defence UXO Database, the Operational Area is located
within a former air-to-air weapons range, and may be affected by UXOs (Defence 2019). Polarcus have
assessed the risk associated with the presence of UXOs and determined that since the towed array is
not expected to interact with the seabed under normal operations, no credible scenarios occur where
UXOs present a risk to the activity.
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4.6.9 Shipping Industry

DESCRIPTION OF THE EXISTING ENVIRONMENT

Darwin’s close proximity to South-east Asia makes the surrounding area a key shipping region. The
Australian Maritime Safety Authority (AMSA) has identified high traffic shipping volumes in close
proximity to the Darwin Harbour, around operating petroleum fields and along key shipping routes to

and from South-east Asia and to and from petroleum fields.

Data obtained from AMSA shows heavy vessel traffic in the northern section of both the Acquisition and
Operational Areas, due to vessels heading in and out of Darwin (Figure 4-25).
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4.6.10 Petroleum Exploration and Production

The Bonaparte Basin is an established hydrocarbon province with a number of commercial operations
such as the Blacktip Field operated by Eni Australia B.V. Petroleum titleholders with titles within the
Operational Area are listed in Table 4-15 and shown in Figure 4-26.

Over the scheduled period of the Petrelex 3D MSS, no other seismic surveys are currently planned to
occur in the region (at the time of EP submission to NOPSEMA). However, Polarcus will endeavour to
minimise the potential for interaction between simultaneous seismic surveys (should any occur at the
same time as the Petrelex 3D MSS) to minimise both potential disruptions to operations as well as
potential cumulative sound impacts to the environment.

Itis also noted that the nature of multi-client operations is such that data is acquired and sold to multiple
petroleum block titleholders. Like Polarcus, the other seismic operators will have sought commercial
undertakings with petroleum block titleholders for the 3D data they acquire over a specific area.

For commercial reasons, it is very unlikely that a petroleum block titleholder would purchase data from
more than one multi-client operator for the same area, and as such, it is likely that not all of the surveys
(and possibly only one) will actually proceed.

Table 4-15 Oil and Gas Permits within 150 km of the Operational Area

Permit Permit type Operator Distance from
Operational Area
WA-6-R Retention Lease Neptune Energy Bonaparte Pty Limited -
NT/RL1 Retention Lease Neptune Energy Bonaparte Pty Limited -
NT/P84 Exploration Permit Santos Offshore Pty Ltd 3 km
WA-454-P Exploration Permit Santos Offshore Pty Ltd 7 km
WA-27-R Retention Lease Bonaparte Gas and Oil Pty Ltd 15 km
WA-69-R Retention Lease Eni Australia B.V. 20 km
WA-40-R Retention Lease Bonaparte Gas and Oil Pty Ltd 27 km
WA-33-L Production Licence Eni Australia B.V. 44 km
WA-488-P Exploration Permit Finniss Offshore Exploration Pty Ltd 46 km
WA-522-P Exploration Permit Woodside Energy Ltd. 71 km
WA-407-P Exploration Permit Octanex Bonaparte Pty Ltd 100 km
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5. STAKEHOLDER CONSULTATION

For the purposes of this EP, and in accordance with Regulation 11A of the OPPGS (E) Regulations
2009, relevant stakeholders are defined as person(s) whose functions, interests or activities may be
affected by the activities to be carried out under this EP.

51 Consultation Approach

Consultation has been planned and undertaken with the aim of:

m  Informing relevant stakeholders of the Petrelex 3D MSS;

m  Collecting information about the stakeholders’ interests and activities in the Operational Area; and

®  Providing stakeholders with the opportunity to ask questions and raise concerns or issues about
the proposed activity.

The consultation approach employed by Polarcus has been guided by the following material:

= NOPSEMA Information Paper IPI1411 - Consultation requirements under the OPGGS (E)
Regulations 2009, Rev 2, December 2014 (NOPSEMA 2014);

= NOPSEMA Brochure - Requirements for consultation and public comment on petroleum activities
in Commonwealth waters — August 2018 (NOPSEMA 2018d);

m NOPSEMA Brochure — Public Comment on Environment Plans — March 2019 (NOPSEMA
2019c)

m  AFMA - Petroleum industry consultation with the commercial fishing industry (AFMA 2019);

m  DollS Offshore Petroleum and Greenhouse Gas Activities: Consultation with Australian
Government agencies with responsibilities in the Commonwealth Marine Area (DollS 2016); and

m WA Department of Fisheries Guidance Statement: Oil and gas industry consultation with the
Department of Fisheries (DoF 2013).

52 Relevant Stakeholders

Relevant stakeholders were identified by considering the interests and activities that occur within the
Operational Area and EMBA. The survey activities, timing and potential environmental impacts and
risks of both planned and potentially unplanned events were also taken into account during the
stakeholder identified process.

For the consultation process Polarcus has used the requirements in the OPGGS (E) Regulations in
regards to a relevant person:

m  Each Department or agency of the Commonwealth to which the activities to be carried out under
the environment plan, or the revision of the environment plan, may be relevant;

m  Each Department or agency of a State or the Northern Territory to which the activities to be
carried out under the environment plan, or the revision of the environment plan, may be relevant;

m  The Department of the responsible State Minister, or the responsible Northern Territory Minister;

m  Person or organisation whose functions, interests or activities may be affected by the activities to
be carried out under the environment plan, or the revision of the environment plan; and

m  Any other person or organisation that the titieholder considers relevant.

A summary of the assessment process undertaken to determine stakeholder relevancy is provided in
Table 5-1.

Polarcus understands additional stakeholders may be identified as part of ongoing consultation. Should
additional stakeholders be identified prior to, or during the survey, these stakeholders will be contacted,
provided with sufficient information and invited to provide feedback.
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Table 5-1 Assessment of Relevant Stakeholders
Stakeholder Relevant Reasoning / Validation
(Y/N)

Each Department or agency of the Commonwealth to which the activities to be carried out under the environment plan, or the revision of the environment plan,

may be relevant

Australian Fishing Management Authority
(AFMA)

Responsible for managing Commonwealth fisheries and the implementation of Commonwealth fisheries
policy.

Australian Hydrographic Service (AHS)

Responsible for the publication and distribution of nautical products and other information required for
the safety of ships navigating in Australian waters. Polarcus are required to notify AHS a minimum of 3
weeks prior to the commencement of activities.

Australian Maritime Safety Authority (AMSA)

The Australian Maritime Safety Authority (AMSA) is a Commonwealth agency responsible for maritime
safety, protection of the marine environment from ship-sourced pollution and maritime and aviation
search and rescue. AMSA also implements and enforces a range of legislation relevant to the
Commonwealth marine area, which give effect to Australia’s obligations under various international
treaties and conventions including the MARPOL International Convention for the Prevention of Pollution
from Ships. Domestic legislation includes the Navigation Act 2012 and the Protection of the Sea
legislation.

Department of Agriculture and Water
Resources (DAWR)

Responsible for managing biosecurity (including biosecurity for marine pests). The Department
implements and enforces the Biosecurity Act 2015 (including implementing ballast water requirements).
The Department is a relevant agency where an offshore activity has the potential to transfer marine
pests.

Department of Communications and the Arts
(DoCA)

The Department of Communications and the Arts has responsibility for Schedule 3A of the
Telecommunications Act 1997 that is administered by the Australian Communications Media Authority
(ACMA). The Telecommunications Act 1997 provides for submarine cable protection zones to be
declared around international submarine cables that are considered to be of national significance.
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Stakeholder Relevant Reasoning / Validation
(YIN)
Department of Defence (DoD) Y The Australian Defence Force (ADF) utilises several maritime exercise areas in Australian waters to

perform a unique role in support of Australia’s strategic and national security interests. DoD is a relevant
agency where the activity may impact on operational requirements. The Operational Area overlaps with

the NAXA.
Department of Foreign Affairs and Trade N DFAT promote and protect Australia’s interest internationally and contribute to global stability and
(DFAT) economic growth. DFAT are a relevant agency where a proposed activity may cross or impact on waters

outside of Australia’s maritime jurisdiction. Given, the Petrelex 3D MSS does not impact waters outside
of the Commonwealth Marine Area, consultation with DFAT is not required.

Department of Industry, Innovation and Y DollS regulate oil and gas activities in Australian waters under the OPGGSA 2006.
Science (DollS)

Department of the Environment and Energy N DoEE administers the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), the
(DoEE) Historic Shipwrecks Act 1976 and the Environment Protection (Sea Dumping) Act 1981, all of which
have some application in the Commonwealth Marine Area. The Department is not considered a relevant
agency for consultation purposes under the Environment Regulations. The Petrelex 3D MSS does not
trigger any of the DoEE’s other functions, interests and activities, hence the Department has been
assessed as not being a relevant stakeholder.

Director of National Parks (DoNP) Y The DoNP is the statutory authority responsible for administration, management and control of Australian
Marine Parks (AMP). The DoNP was consulted for the activity, given the Oceanic Shoals Marine Park
and Joseph Bonaparte Gulf Marine Park is located in close proximity, 2 km and 35 km respectively.

Maritime Border Command (MBC) N MBC coordinates national awareness and response efforts to protect Australia’s interests in the
Australian maritime jurisdiction. MBC is a multi-agency taskforce that utilises assets assigned from
Australian Border Force (ABF) and the ADF to conduct civil maritime operations. MBC has previously
advised Polarcus that contact be made with the agency at the time of operation instead of during the EP
development stage. Based on this information consultation is not required.

National Native Title Tribunal (NNTT) Y The NNTT is an independent agency responsible for administration of the Native Title Act 1993. The
NNTT was initially contacted to understand the baseline environment and potential Native Title interest.
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Stakeholder

Relevant
(Y/IN)

Reasoning / Validation

Each Department or agency of a State or the Northern Territory to which the activities to be carried out under the environment plan, or the revision of the

environment plan, may be relevant

WA Department of Biodiversity, Conservation
and Attractions (DBCA)

WA Department of Primary Industries and
Regional Development (Fisheries)

WA Department of Transport (DoT)

NT Department of Transport — Marine Safety
Branch

NT Department of Primary Industry and
Resources (Fisheries)

NT Department of Environment and Natural
Resources

Responsible for managing WA parks, forests and reserves to conserve wildlife, provide sustainable
recreation and tourism opportunities, protect communities and assets from bushfire and achieve other
land, forest and wildlife management objectives. Given, the activity is not located within any State marine
parks; consultation with the DBCA is not required.

Responsible for managing WA fisheries and aquatic ecosystems, assessment and monitoring of fish
stocks, enforcement and education, biosecurity management and licensing commercial and recreational
fishing activity, including commercial aquaculture. DPIRD Fisheries has been consulted, given the
Petrelex 3D MSS has the potential to impact WA managed fisheries.

Control agency for marine pollution emergencies if impact to State waters. DoT Offshore Petroleum
Industry Guidance Note “Marine QOil Pollution: Response and Consultation Arrangements” (December
2017) - Section 10.1 requires petroleum titleholders to consult with DoT for activities that have the
potential to cause a marine pollution emergency in State Waters. Based on oil spill modelling, WA State
waters are not likely to be impacted by a marine diesel spill from a vessel; therefore, consultation with
the DoT is not required.

Control agency for marine pollution emergencies if impact to NT waters. Based on oil spill modelling, NT
waters are not likely to be impacted by a marine diesel spill from a vessel; therefore, consultation with
the Department is not required.

Responsible for managing NT fisheries and aquatic ecosystems. The Department has been consulted,
given the Petrelex 3D MSS has the potential to impact NT managed fisheries.

NT DENR is responsible for protecting the environment and natural resources in the Northern Territory.
The NT DPIR advised Polarcus to consult with the Department, as the Department is involved in marine
megafauna projects.

The Department of the responsible State Minister, or the responsible Northern Territory Minister
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Stakeholder Relevant Reasoning / Validation
(YIN)
WA Department of Mines, Industry Regulation Y Consultation required as per DMP Consultation Guidance Note (For the Offshore Petroleum and
and Safety (DMIRS) Greenhouse Gas Storage (Environment) Regulations 2009).
NT Department of Primary Industry and Y Department manages and governs energy operations, policy and titles within the NT.
Resources (Mines and Energy)

Person or organisation whose functions, interests or activities

the environment plan

may be affected by the activities to be carried out under the environment plan, or the revision of

WA Northern Demersal Scalefish Managed
Fishery (NDSMF)

Area 2 (Zone A) of the fishery overlaps with the Operational Area, with fishing effort reporting all year. All
licence holders have been contacted.

Additional information on the fishery can be found in Section 4.6.6.

WA Mackerel Managed Fishery (MMF)

Area 1 of the fishery overlaps with the Operational Area, with fishing effort reported all year. All licence
holders have been contacted.

Additional information of the fishery can be found in Section 4.6.6.

Northern Shark Fisheries (WA Joint Authority
Northern Shark Fishery

The fishery is currently not in operation. However, WAFIC that the fishery intends to recommence fishing
in 2019/20. All licence holders have been contacted.

Additional information on the fishery can be found in Section 4.6.6.

WA Pearl Oyster Managed Fishery (POMF)

The Operational Area is located within the actively fished Zone 3. Consultation has been undertaken with
the Pearl Producers Association (PPA).

Additional information on the fishery can be found in Section 4.6.6.

NT Demersal Fishery

The Operational Area overlaps with Area A and Area B of the Demersal Fishery All licence holders have
been contacted.

Additional information on the fishery can be found in Section 4.6.6.

NT Offshore Net & Line Fishery (ONLF)

NT DPIR advised that the Offshore Net and Line Fishery has been active in the JBG in the last five
years. All licence holders have been contacted.

Additional information on the fishery can be found in Section 4.6.6.
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Stakeholder Relevant Reasoning / Validation
(YIN)

NT Spanish Mackerel Fishery Y NT DPIR advised that the Spanish Mackerel Fishery has been active in the JBG in the last five years. All
licence holders have been contacted.

Additional information on the fishery can be found in Section 4.6.6.

NT Pearl Oyster Fishery Y NT DPIR advised that the harvesting of pearl culture oysters that there has been irregular harvest of
pearl oysters from the Bonaparte Basin, since 1994. All licence holders have been contacted.
Additional information on the fishery can be found in Section 4.6.6.

Commonwealth Fisheries Association (CFA) Y The CFA is non-profit organisation and is the peak body representing the collective rights,
responsibilities and interests of a diverse commercial fishing industry in Commonwealth-regulated
fisheries.

Western Australian Fishing Industry Council Y WAFIC represents professional fishing, pearling and aquaculture enterprises, processors and exporters

(WAFIC) in Western Australia.

Pearl Producers Association (PPA) Y The PPA is the peak representative organisation of The Australian South Sea Pearling Industry.

Northern Prawn Fishing Industry Pty Ltd Y The NPFI is a collective of trawler operators, processors and marketers acting together as a single voice

(NPFI) for the industry in the Northern Prawn Fishery (NPF). Under co-management arrangements, the NPFI is
responsible for a number of functions including the management of catch and effort information,
managing the crew member observer program and pre-season briefings.

Northern Prawn Fishery (QLD) Trawl Y Association represents trawl operators in the Northern Prawn Fishery.

Association Inc.

Northern Territory Seafood Council (NTSC) Y NTSC represents the seafood industry in the NT. Licence holders within the NT-managed fisheries are
members of the NTSC.

Australian Southern Bluefin Tuna Industry Y ASBTIA is the peak body representing Southern Bluefin Tuna ranching companies in Australia.

Association (ASBTIA)

Any other person or organisation that the titleholder considers relevant
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Stakeholder Relevant Reasoning / Validation
(YIN)

Australian Marine Oil Spill Centre (AMOSC) Y The Australian Marine Oil Spill Centre is an organisation set up by the petroleum industry to enable a
quick and effective response to oil spills around the Australian coastline. AMOSC operates Australia’s
major marine spill response equipment stockpile for the Australian oil and gas industry on 24hr stand-by
for rapid response anywhere around the Australian coast.

Kimberley Land Council (KLC) Y KLC is the peak Indigenous body in the Kimberley region working with Aboriginal people to secure native
title recognition, conduct conservation and land management activities and develop cultural business
enterprises.

Northern Land Council (NLC) Y NLC is an independent statutory authority of the Commonwealth. The NLC is also the Native Title
Representative Body for the northern region — including the Tiwi Islands and Groote Eylandt.

Recfishwest Y The organisation is the peak fishing recreational body.

The Wilderness Society Y The Wilderness Society is an Australian, community-based, not-for-profit non-governmental
environmental advocacy organisation with interests in the oil and gas industry.

World Wildlife Fund Y The international non-governmental organisation works in the field of the wilderness preservation, and
the reduction of human impact on the environment. WWF is interested in receiving information from
titteholders on offshore oil and gas activities.

Save the Kimberley Y Environmental non-government organisation operating in the Kimberley region.

Environs Kimberley Y Environmental non-government organisation operating in the Kimberley region.

ENI Australia B.V. Y Nearby petroleum titleholder.

Melbana Energy Limited / Finniss Offshore Y Nearby petroleum titleholder.

Exploration Pty Ltd

Beach Energy Limited / Lattice Energy Limited Y Nearby petroleum titleholder.

Woodside Energy Limited Y Nearby petroleum titleholder.

Santos Offshore Pty Ltd Y Nearby petroleum titleholder.
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53 Consultation Method

Stakeholder consultation has been undertaken by Environmental Resources Management (ERM) on
behalf of Polarcus. The process undertaken is detailed in Table 5-2.

Where stakeholders could only be contacted via post (e.g. fishery licence holders) or phone, the
appropriate communication channels were used, whereby those parties were either sent hard copies of
the information sheet or contacted via phone to relay the corresponding details of the information sheet.

Follow-up emails and phone calls were undertaken as required following the distribution of relevant
information.

Where concerns, objections or claims have been raised by stakeholders, these have been addressed
in the assessment of environmental impacts and risks (Section 7 and Section 8). Stakeholders have
been informed of how Polarcus has assessed the issues and if any relevant controls have been adopted
to reduce the potential impacts and risks to ALARP and acceptable levels.

Table 5-2 Consultation Process

Stage Timing Information Provided
Initial April 2019 | A natification was distributed to stakeholders providing information on the
Stakeholder Petrelex 3D MSS, and associated EP. An information sheet and map was
Notification issued.
Follow-up May/June | Follow-up emails and phone calls were undertaken as required to those
Notification 2019 stakeholders who had not yet responded to the initial notification.
Public Comment = TBC A notification will be issued to stakeholders advising of the 30-day public
Period Open comment period. The natification will include details of how to make a
comment.
Stakeholders are also advised of the change in survey name from ‘Petrel’ to
‘Petrelex’.
EP Under TBC A natification will be issued to stakeholders following the public comment
Assessment period, and upon commencement of NOPSEMA'’s assessment of the EP.
EP Acceptance TBC A natification will be issued to stakeholders with information on the

acceptance of the EP. In addition, stakeholders will be advised of the
scheduled survey commencement date (if possible).

54 Consultation Results

A summary of the key issues and concerns raised by stakeholders during consultation, including an
assessment of the merits of objections and claims are included in Appendix D. Full copies of stakeholder
correspondence are contained in the Sensitive Matters Report.

5.5 Ongoing Stakeholder Consultation and Notifications

551 Stakeholder Consultation

Polarcus will continue to engage with the applicable Commonwealth and Western Australian authorities
and other relevant stakeholders (as identified during the course of the consultation described here) prior
to and during the Petrelex 3D MSS, as appropriate. This includes ongoing engagement to inform
stakeholders about key milestones and activities and any other relevant information or changes.

Ongoing stakeholder consultation commitments are outlined in Table 5-3. Some stakeholders will be
contacted solely for regulatory or operational notification purposes and these notification requirements
are outlined separately in Section 5.5.2.
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In addition, where an email address is available for fishery licence holders, Polarcus will provide regular
updates (i.e. 48hr look-ahead notifications) throughout the survey (providing that the stakeholder has
registered for the service).

The Consultation Log prepared to support consultations for this EP (Appendix D) will be kept live and
used as a tool to trigger and record ongoing consultation. Additional stakeholders may be identified
throughout the course of the survey, thus, these new stakeholders will be contacted and given the
opportunity to provide feedback as relevant.

New feedback or concerns regarding the survey may be raised by stakeholders, over the life of the EP.
Should any additional concerns be raised, or new information be provided by existing or new
stakeholders prior to, or during the survey, these concerns and/or information will be assessed for their
merits and a response provided. As required, follow-up actions, including triggers for further consultation
with relevant stakeholders, will be managed through the Polarcus Management of Change and New
Information Procedure (refer to Section 10.2.3) and, where relevant, in accordance with the provisions
of Regulations 11A, 16 and 17 of the OPGGS (E) Regulations.

Table 5-3  Ongoing Consultation Requirements

Trigger / Event Stakeholders Timing Method and Information

Prior to Survey Commencement

Planned survey All stakeholders, To be sent at least Emails and/or letters to include:

commencement
date confirmed

During Survey

Daily update

excluding agencies and
organisations identified
in Section 5.5.2 that
have separate
regulatory or
operational notification
requirements.

All stakeholders who
have registered for
daily look-ahead
emails.

four weeks priorto | g
the scheduled

Proposed commencement date
®  Proposed duration and/or

acquisition .
completion date

commencement

date. ®  Location and coordinates
Details of communication (e.g.
daily look-ahead) during the
survey and details of how to
register for updates

Daily Email detailing:

®  Location/survey lines planned for
upcoming 48 hour period,
including coordinates

®  On-the-water interaction/ safety
requirements or advice

®  Any other on-the-water progress
updates (e.g. schedule delays)

N.B. On-the-water communication to vessels via radio will also be undertaken as required.

Survey Completion

Survey complete

All stakeholders,
excluding agencies and
organisations identified
in Section 5.5.2 that
have separate
regulatory or
operational notification
requirements.

Environment Plan and Activity Updates

Within two weeks Emails and/or letters to include:
of completion and
demobilisation from

Operational Area.

Completion date
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Trigger / Event

Stakeholders

Timing

Method and Information

Public Comment
Period

NOPSEMA
acceptance of the
EP

Significant
modification of the
Activity as defined
in Section 10.2.3.

New stage
(increase in
Acquisition Area,
Operational Area or
EP timeframe, as
defined in Section
10.2.3.

Revision and
resubmission of the
accepted EP

All stakeholders,

excluding agencies and
organisations identified

in Section 5.5.2 that
have separate
regulatory or

operational notification

requirements.

To be sent within
five days of public
comment period
opening.

To be sent within

Summary being
published.

As soon as
identified

one week of the EP

Notification to stakeholders advising

of the public comment period.

Noatification confirming date of

acceptance and including URL to EP
Summary on NOPSEMA website.

Email or letter notification followed by
meetings, phone calls, email or other
correspondence as required.

Initial notification shall provide
opportunity for stakeholders to

comment.

Stakeholders to be provided with
sufficient information and time to

review and respond to information
and matters should be reasonably
addressed prior to resubmission of

the EP.

5.5.2 Notifications

A number of Government agencies and organisations are identified as requiring notification prior to,
during and/or after the survey. The required notifications are summarised in Table 5-4.

Note that notifications in the event of a spill event are summarised in Section 10.3.6.
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Table 5-4  Survey Notifications

STAKEHOLDER CONSULTATION

Agency / Organisation

Notification / Contact Details

Timing

Prior to Survey Commencement

Australian Hydrographic Service (AHS)

Email: datacentre@hydro.gov.au

3 weeks prior to commencement of the
survey for inclusion in fortnightly Notice to
Mariners.

Department of Defence

Email: Offshore.Petroleum@defence.gov.au

Five weeks prior to commencement of the
survey.

NOPSEMA

Notify using the Regulation 29 Notification Form available at
https://www.nopsema.gov.au/environmental-management/notification-and-

reporting/

At least 10 days prior to commencement
of the survey.

WA Department of Mines, Industry
Regulation and Safety (DMIRS)

Email: petroleum.environment@dmp.wa.gov.au to provide notification of
commencement date

Approximately 1 week prior to
commencement of the survey.

AMSA Joint Rescue Coordination Centre
(AMSA JRCC)

Email: rccaus@amsa.gov.au or Phone: 1800 641 792 or +61 2 6230 6811 for
AUSCOAST warning broadcasts 24-48 hours before operations commence.

AMSA’s JRCC will require the vessels details (including vessel name, call sign
and Maritime Mobile Service Identity (MMSI)), satellite communications details
(including INMARSAT-C and satellite telephone) and area of operation and need
to be advised when the survey is planned to start and end.

24-48 hours before commencement of the
survey.

Australian Border Force

Email: broome@customs.gov.au and broome.shipping@border.gov.au regarding
vessel and crew arrival in Broome (or other port / office if required).

Prior to the vessel arriving in Australia.

Department of Agriculture and Water
Resources (DAWR)

National Offshore Petroleum Titles
Administrator (NOPTA)

Email regarding Pre-Arrival Reporting and quarantine requirements prior to arrival
in Australian Territorial Waters.

The Department’s Maritime National Coordination Centre: 1300 004 605 or via
MARS online reporting.

Email: reporting@nopta.gov.au to provide notification of commencement

No later than 12 hours prior to the vessel
arriving in Australian territorial waters.

48 hours prior to commencement of the
survey.

During the Survey

Wwww.erm.com Version: 0 Project No.: 0500207

Client: Polarcus Seismic Limited

11 July 2019

Page 143


mailto:datacentre@hydro.gov.au
mailto:Offshore.Petroleum@defence.gov.au
https://www.nopsema.gov.au/environmental-management/notification-and-reporting/
https://www.nopsema.gov.au/environmental-management/notification-and-reporting/
mailto:petroleum.environment@dmp.wa.gov.au
mailto:rccaus@amsa.gov.au
mailto:broome@customs.gov.au
mailto:broome.shipping@border.gov.au
mailto:reporting@nopta.gov.au

POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020

Environment Plan

STAKEHOLDER CONSULTATION

Agency / Organisation Notification / Contact Details Timing
AMSA JRCC Report daily updates on survey progress and vessel position to AMSA JRCC Daily
(Email: rccaus@amsa.gov.au; Phone: 1800 641 792 or +61 2 6230 6811).
AMSA'’s JRCC will require the vessels details (including vessel name, call sign
and Maritime Mobile Service Identity (MMSI)).
NOPTA Weekly seismic report to resources@nopta.gov.au (refer to AA/SPA Weekly

requirements).

Completion of Survey

AMSA JRCC Notify AMSA JRCC upon completion of survey phase (Email: Upon completion of the survey (i.e.
rccaus@amsa.gov.au; Phone: 1800 641 792 or +61 2 6230 6811). AMSA’s JRCC = demobilisation from Operational Area)
will require the vessels details (including vessel name, call sign and Maritime
Mobile Service Identity (MMSI)).

AHS Email: datacentre@hydro.gov.au. Within two weeks of completion of the

survey for inclusion in fortnightly Notice to
Mariners.

NOPSEMA Notify using the Regulation 29 Notification Form available at Within 10 days of completion of the
https://www.nopsema.gov.au/environmental-management/notification-and- survey.
reporting/.

NOPTA Email: reporting@nopta.gov.au to provide notification of completion. Upon completion of the survey.

WA DMIRS Email: petroleum.environment@dmirs.wa.gov.au to provide notification of Within approximately one week following

commencement.

completion other survey.

Department of Defence

Email: Offshore.Petroleum@defence.gov.au

Within two weeks of completion of the
survey.

Completion of the EP

NOPSEMA Regulation 25A of the Environment Regulations provides that the operation of an When
environment plan ends when the titleholder notifies NOPSEMA that: m  the activity or activities to which the
m  the activity or activities to which the plan relates have ended; and plan relates have ended; and
m  all of the obligations under the environment plan have been completed; and m  all of the obligations under the
m NOPSEMA accepts the notification. environment plan have been
completed.
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Agency / Organisation Notification / Contact Details Timing

Titleholders may provide NOPSEMA with written notification directly by email,
letter, or by using the form available at
https://www.nopsema.gov.au/environmental-management/notification-and-
reporting/

Written notifications can be submitted via the SecureFile Transfer service on the
NOPSEMA website or by email to submissions@nopsema.gov.au

Change of Titleholder / Nominated Liaison Person or Contact Details

NOPSEMA Notify NOPSEMA if there is a change in the titleholder, a change in the When there is a change in the titieholder,
titteholder’'s nominated liaison person or a change in the contact details for either a change in the titleholder’'s nominated
the titleholder or the liaison person. liaison person or a change in the contact

details for either the titleholder or the

Email: submissions@nopsema.gov.au. liaison person.
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6. RISK ASSESSMENT METHOD

6.1 Approach

The risk assessment was undertaken in accordance with the Polarcus Risk Assessment Procedure,
Risk Management Procedure and the Polarcus Risk Matrix. The Polarcus Risk Assessment and Risk
Management procedures are aligned with the Australian Standard/New Zealand Standard (AS/NZS)
ISO 31000:2009 Risk Management and Handbook 203:2012 Managing Environment-related Risk
(Standards Australia/Standards New Zealand 2009 and 2012, respectively).

The risk assessment process consisted of the following steps:

m |dentification of potential environmental impacts and risks associated with the seismic survey’s
planned activities and credible unplanned events (Section 6.2);

m Identification of physical, biological, and socioeconomic receptors within the environment that may
be affected by the activities (planned and unplanned), as well as identification of particular
environmental values and sensitivities (Section 6.3);

m  Evaluation of the potential consequences of these impacts and risks to the identified receptors with
legal requirements and inherent design in place but without other controls, and determination of
the ‘inherent’ risk (Section 6.4);

m |dentification of appropriate alternative, additional or improved controls (i.e. those in addition to
legal requirements and inherent design) to reduce impacts and risks to levels that are demonstrably
ALARP (Section 6.5);

m  Evaluation of the residual impacts and risks with the proposed controls in place (Section 6.6);
m  Evaluation of whether the impacts and risks are reduced to acceptable levels (Section 0); and

m  Development of environmental performance outcomes, performance standards, and measurement
criteria (Section 6.8).

A risk assessment workshop was undertaken in April 2019, to identify and assess the risks associated
with the survey. The workshop was supported by background literature and discussions with relevant
seismic operations personnel, vessel management personnel and environmental specialists. The
identification of risks and the selection of appropriate controls for these risks were also informed by
Polarcus’ experience in conducting other seismic surveys in Australia and elsewhere.

The following sections detail how the risk assessment steps were completed.

6.2 Impact and Risk Identification
For this activity, Polarcus has defined impacts and risks as follows:

® Impacts result from activities that by their very nature will result in a change to the environment or
a component of the environment, whether adverse or beneficial. Impacts are an inherent part of
the activity. For example, there will be underwater sound emissions with associated impacts from
the seismic source and vessel activity.

m  Risks result from activities where a change to the environment or component of the environment
may occur from the activity (i.e., there may be consequences if the incident event occurs). Risk is
a combination of the consequences of an event and the associated likelihood of its occurrence. For
example, a hydrocarbon spill may occur if a vessel’s fuel tank is punctured by a collision incident
during the survey. The risk of this event is determined by assessing the consequence of the impact
(using factors such as the type and volume of fuel and the nature of the receiving environment)
and the likelihood of this event happening (which may be determined qualitatively or quantitatively).
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The survey’s planned activities and credible unplanned (i.e. accidental) events were reviewed to identify
the sources of potential adverse effects on the environment. The context of the planned activities and
unplanned events was established for the risk and impact identification process by considering the
following proposed and indicative aspects:

m  Location of the Operational and Acquisition Areas;

m  Timing of the survey;

®  Equipment type and arrangement;

m  Vessel type and specifications;

m  Associated logistics (e.g. refuelling, crew change, resupply, etc.); and

m  Potential interaction with environmental features, values, sensitives and stakeholders.
Consultation was conducted with relevant personnel, including those involved in the management and
planning of the survey as well as those with experience in risk and impact identification for seismic
surveys or other offshore vessel activities. In addition, appropriate oil spill response activities were
identified in consultation with emergency response personnel and environmental specialists.

The following impacts and risks were identified:

= Noise emissions: seismic source;

= Noise emission: cumulative seismic sound;

m  Noise emissions: vessels and helicopter;

m  Physical presence: interference with other marine users;

m  Discharge: liquid waste management;

m  Atmospheric emissions: vessels and equipment;

m  Atrtificial light emissions: vessels;

m  Hydrocarbon and chemical spills;

m  Physical presence: collision / entanglement with marine fauna;

m  Physical presence: loss of equipment;

m  Discharge: loss of hazardous or non-hazardous solid waste; and

m  Introduction of invasive marine species: biofouling and ballast water.

6.3 Identification of Receptors, Values and Sensitivities

The characteristics of the environment that may be affected by planned activities or credible unplanned
events were identified through the review of publically available literature and stakeholder consultation.
The characteristics considered included ecosystems and their constituent parts, natural and physical
resources, the qualities and characteristics of locations, heritage values and social, economic and
cultural features.

Receptors, values and sensitivities were identified for the Operational Area and its surroundings, taking
into account areas that may be affected directly or indirectly by the survey activities (both planned and
unplanned). In this respect, representative oil spill modelling was used (as described in detail in Section
8.1) to identify receptors, values and sensitivities within the EMBA associated with a credible worst case
oil spill scenario.

The description of the existing environment provided in Section 4 also reflects the timeframe, nature
and the scale of the activity.

6.4 Evaluation of Environmental Impacts and Inherent Risk

The potential adverse environmental impacts from each identified impact and risk were determined and
the inherent risk evaluated. The inherent risk considers the potential adverse environmental impacts
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worst credible environmental impact if only regulatory requirements and inherent design controls were
in place to reduce the consequence or its likelihood of occurrence.

The identification and evaluation of potential adverse impacts was informed by:

m  Experienced environmental practitioners and subject-matter experts (e.g. in the effects of
underwater sound on marine fauna);

m  Experienced environmental consultants (e.qg. for oil spill modelling);

m  Knowledge of the existing environment, its values, sensitivities, and regional importance;
m  Predictive modelling (e.g. for sound emissions and oil spills); and

m  Available scientific and research literature.

The inherent risk was determined using the Polarcus Risk Matrix (Figure 6-1) and interpreted in
accordance with Table 6-1 (further descriptions of consequence) and Table 6-2 (interpretation of risk).
In addition to the descriptions of consequence presented in the Polarcus Risk Matrix, further
descriptions were developed to cover other environmental impacts besides those related to discharges
volumes. Where several potential impacts were identified for an activity, the consequence and likelihood
categories were determined based on the worst credible potential impact. Those categories took into
account experience of workshop participants and industry history.
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Table 6-1  Further Descriptions of Environmental Consequences

Severity Severity Description
Ranking Label
0 None No environmental consequences
1 Slight Slight environmental damage where restoration can be handled internally and

no breaches of legislative requirements have been made

2 Minor Large-scale damage to the environment with no lasting effects, restoration can
be handled internally and a single breach of legislative requirements

3 Extensive Environmental damage requiring external resources for restoration and
involving many breaches of legislative requirements

4 Major Severe environmental damage requiring extensive measures for restoration
and involving widespread breaches of legislative requirements

5 Massive Persistent severe environmental damage resulting in ongoing breaches of
legislative requirements and major financial consequences

Table 6-2  Interpretation of Risk

Risk Ranking Interpretation

LOW RISK No additional controls are required if ALARP. Consideration may be given to
effective solutions or improvements that impose no significant cost burden.
Monitoring is required to ensure that the controls are maintained.

MEDIUM RISK Efforts should be made to reduce the risk, but the cost of prevention should be
measured and limited. Risk reduction methods should be implemented within a
defined time period.

Work should not be started or continued until the risk has been reduced to an
acceptable level. If it is not possible to reduce the risk even with unlimited
resources, work has to remain prohibited.

6.5 Identification of Controls and Demonstration of ALARP

If the inherent risk is determined to be low, Polarcus considers the control measures adopted to be
sufficient to demonstrate that potential impacts and risks are managed to ALARP. However, Polarcus
considers the implementation of additional controls when there is the potential to further reduce the
likelihood of the impact occurring (i.e. preventative) and/or reduce the consequence of the impact (i.e.
mitigation).

In accordance with the Polarcus Risk Management Procedure, the following hierarchy of controls was
applied:

m  Eliminate: Redesign the activity or substitute a substance so the impact/risk is removed or
eliminated;

m  Reduce: Replace the materials or process with a less hazardous one and one which does not
introduce another impact/risk;

m [solate: Measures to prevent the impact/risk escalating;
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m  Control: Identifying and implementing procedures, administrative controls, competency and
training; and

m  Discipline: Ensuring that all controls are monitored, reviewed and enforced.

Controls were required to be reasonable and practicable where both the cost of implementation and the
potential effect(s) on the technical scope of the survey were acceptable and did not outweigh the
benefits gained. Controls were identified during the environmental risk assessment workshop drawing
on the experience of personnel involved in the seismic survey design and execution. Where necessary,
controls were then refined as part of the ALARP demonstration process.

The following criteria were used to determine where impacts and risks were ALARP;

m  No reasonably practicable alternatives/substitutes to the activity are available that could eliminate,
isolate or provide a net reduction in the risk to environmental values or sensitivities.

m  No reasonably practicable additional controls (e.g. engineering, administrative or procedural
controls) are available that could provide a net reduction in the risk to environmental values or
sensitivities.

m  No reasonably practicable improvements are available that could increase the effectiveness of
adopted control measures in terms of functionality, availability, reliability, survivability,
independence and compatibility.

In making this determination, consideration was given to trade-offs of implementing the alternatives or
additional controls in terms of cost, technical, environmental, safety and logistical implications.

6.6 Evaluation of Residual Risk

Residual risk was evaluated taking into account the identified controls and the anticipated effectiveness
of these using the Polarcus Risk Assessment Matrix. The resulting risk was further investigated to
determine whether any additional controls or efforts were required to meet the goal of the Polarcus Risk
Management Procedure. The interpretation of risk levels is shown in Table 6-2.

6.7 Demonstration of Acceptability

The following criteria were used to determine whether impacts and risks are acceptable:

m  The level of risk residual is determined to be low or medium (Table 6-2).

m  The seismic activity and the identified control measures are compliant with applicable legislation.

m  The seismic activity and the identified control measures are consistent with Conservation Advice,
Recovery Plans, and/or other industry guidelines and standards and corporate policies, standards
and procedures.

m  The seismic activity and the identified impacts and risks will not result in a significant or long-term
impact to the values of Australian Marine Parks, and the activity is not inconsistent with the
Management Prescriptions or IUCN Reserve Management Principles of the Zones.

m  The seismic activity and the identified control measures are consistent with the following principles
of Ecologically Sustainable Development, as set out in Section 3A of the EPBC Act, and the
precautionary principle where relevant:

- decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations;

- 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;
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- 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;

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

- improved valuation, pricing and incentive mechanisms should be promoted.

Relevant stakeholder objections, claims, concerns or information have been considered during the
assessment of impacts and risks and selection of control measures, where they are considered to
have merit.

Acceptable levels are evaluated independently of the ALARP process and the acceptability criteria
are considered when selecting the environmental performance outcomes that apply to managing
a particular impact or risk.

Polarcus considers an impact or risk to be unacceptable when, despite the application of all reasonable
practicable control measures, the residual risk is still determined to be high. In these circumstances,
Polarcus will not undertake the activity until the residual risk rating is reduced to either low or medium
(Table 6-2).

6.8

Environmental Performance Outcomes, Standards and Measurement
Criteria

To meet the requirements of Regulation 13 (7) of the OPGGS (E) Regulations, environmental
performance outcomes, performance standards, and measurement criteria have been identified in
Section 9. These terms are defined as follows:

Environmental Performance Outcome (EPO) — a measurable level of performance required for the
management of the environmental aspects of the activity to ensure the environmental impacts or
risks will be of an acceptable level;

Environmental Performance Standard (EPS) — a statement of performance required of an adopted
control measure to manage impacts and risks to ALARP and acceptable levels; and

Measurement Criteria (MC) — defines the measure by which environmental performance will be
measured to determine whether the EPO has been met.

Table 9-1 provides a summary of the EPO, EPS and MC relevant to the Petrelex 3D MSS.

Www.erm.com Version: 0 Project No.: 0500207 Client: Polarcus Seismic Limited 11 July 2019 Page 152



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020 ENVIRONMENTAL RISKS AND MANAGEMENT — PLANNED
Environment Plan

7. ENVIRONMENTAL RISKS AND MANAGEMENT - PLANNED

This section presents the evaluation of the environmental impacts and risks completed for planned /
routine aspects of the Petrelex 3D MSS using the methodology described in Section 6.

In accordance with regulation 13(5) of the OPGGS (E) Regulations, each subsection is structured to
include:

®  an assessment summary that includes the source of predicted impacts and risks, receptors that
may be affected, adopted control measures and a summary of the inherent and residual risk
evaluation;

® a detailed evaluation of impacts and risks (including sources, potential events, likelihood and
consequences) of the survey and estimate of the magnitude of the impacts and risks

m identification of the control measures to be used to reduce impacts and risks and demonstration of
ALARP; and

m  demonstration that impacts and risks are reduced to ‘acceptable levels’.
A summary of the residual risk rankings for all impacts and risks identified and assessed in this Section

are summarised in Table 7-1.

Table 7-1  Residual Environmental Impact and Risk Summary

Impact/Risk EP Residual Risk

Section

No. Consequence Likelihood Risk Ranking
Noise Emissions: Seismic Source* 0 Minor (2) Occasional (B) Low
Noise Emissions: Cumulative Seismic 7.2 Slight (1) Rare (B) Low
Sound
Noise Emissions: Vessels, Helicopter and 7.3 Slight (1) Occasional (C) Low

Mechanical Equipment

Physical Presence: Interference with Other 7.4 Minor (2) Occasional (C) Low
Marine Users

Discharge: Liquid Waste Management 7.5 Slight (1) Rare (B) Low

Atmospheric Emissions: Vessels and 7.6 Slight (1) Rare (B) Low
Mechanical Equipment

Artificial Light Emissions: Vessels 7.7 Slight (1) Rare (B) Low

* The residual risk ranking is based on the ranking of the most sensitive receptor.
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7.1 Noise Emissions: Seismic Source

7.1.1 Assessment Summary

Source of Impact / Risk

3.4)

vertical direction beneath the array.

®  Underwater noise can affect marine fauna in three main ways:

and situation; and

echolocation, signals and sounds produced by predators or prey).

Acquisition of the Petrelex 3D MSS will involve the use of a seismic source, consisting of an airgun array with
a maximum capacity of 2,495 cui, towed at a water depth of 6 m. The source will be used to generate acoustic
pulses by periodically discharging compressed air into the water column, at intervals of approximately five
seconds as the vessel transits along pre-determined survey lines within the Acquisition Area.

The seismic source may also be operated (at or below full power) for short durations elsewhere in the
Operational Area in a controlled manner; for the purpose of source maintenance and testing (refer to Section

The 2,495 cui seismic source will produce far-field? source levels up to a maximum of 255 dB re 1 yPa2m?
(PK) and per-pulse source sound exposure levels (SEL) of 228-230 dB re 1 yPa’m?s (at 10-2,000 Hz) in the

- By causing direct physical effects on hearing or other organs. Hearing loss may be temporary
(temporary threshold shift — TTS), or permanent (PTS), with PTS considered to represent injury;

- Through disturbance leading to behavioural changes or displacement of fauna. The occurrence and
intensity of disturbance is highly variable and depends on a range of factors relating to the animal

- By masking or interference with other biologically important sounds (including vocal communication,

Receptors

Cetaceans;

Marine reptiles;

Seabirds;

Fishes and elasmobranchs;
Benthic invertebrates;
Zooplankton;

Fish spawning;
Commercial fisheries; and
Marine protected areas.

Without appropriate control measures in place, noise emitted from the seismic source used during the Petrelex
3D MSS has the potential to cause impacts to a range of sensitive receptors, including:

Adopted Control Measures

EPS #

Minimum source size selected (2,495 cui) to acquire survey data and meet the
geophysical objectives of the survey.

11

to whales , including:

Observation zone: 3+ km horizontal radius from the seismic source.
Low power zone: 2 km horizontal radius from the seismic source.
Shut-down zone: 500 m horizontal radius from the seismic source.
Pre-Start-up Visual Observations

Part A of EPBC Policy Statement 2.1 will be applied in full to mitigate potential impacts

1.2

2 The zone where, to an observer, sound originating from an array of sources (or a spatially distributed source) appears to

radiate from a single point. The distance to the acoustic far-field increases with frequency.
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Soft-start Procedures
Start-up Delay Procedures
Operational Shut-down and Low-power Procedures
Night-time and Low Visibility Procedures

Sighting Reports

separation distance estimation, controls and reporting requirements relevant to this EP.

Two MFOs will be available on board the seismic vessel to manage shift duties during 13
daylight hours during the survey.

A 500 m shut-down zone from the operating source, as per the shut-down zone for 1.4
whales in EPBC Act Policy Statement 2.1, will also be applied to turtles.

A 500 m shut-down zone from the operating source, as per the shut-down zone for 15
whales in EPBC Act Policy Statement 2.1, will also be applied to whale sharks.

Crew, survey personnel and MFOs will be briefed in the marine fauna observation, 1.6

Details of Residual Impacts and Risks

Given the adopted controls, the potential impacts of noise emissions from the seismic source on marine fauna,
and on the designated values of the OSMP and JBGMP, during acquisition of the Petrelex 3D MSS are
considered to be slight and short-term, and restricted to temporary behavioural changes (avoidance) in any
isolated individuals that may transit the area in close proximity to the operating seismic source. With the control
measures in place, the Petrelex 3D MSS will not result in any significant impacts to any commercial fisheries
operating within or adjacent to the Operational Area.

Receptor Risk Ranking Consequence Likelihood Risk
Cetaceans Inherent Risk Slight (1) Occasional (C) Low

Residual Risk Slight (1) Rare (B) Low
Marine Reptiles Inherent Risk Slight (1) Occasional (C) Low

Residual Risk Slight (1) Rare (B) Low
Seabirds Inherent Risk Slight (1) Rare (B) Low

Residual Risk Slight (1) Rare (B) Low
Fishes and Inherent Risk Slight (1) Occasional (C) Low
Elasmobranchs

Residual Risk Slight (1) Occasional (C) Low
Benthic Inherent Risk Slight (1) Rare (B) Low
Invertebrates

Residual Risk Slight (1) Rare (B) Low
Zooplankton Inherent Risk Slight (1) Occasional (C) Low

Residual Risk Slight (1) Occasional (C) Low
Fish Spawning Inherent Risk Minor (2) Rare (B) Low

Residual Risk Minor (2) Rare (B) Low
Commercial Inherent Risk Minor (2) Occasional (C)
Fisheries

Residual Risk Minor (2) Rare (B) Low
Marine Protected Inherent Risk Slight (1) Rare (B) Low
Areas

Residual Risk Slight (1) Rare (B) Low
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7.1.2 Detailed Evaluation of Impacts and Risks

The area over which seismic sound may adversely impact marine species depends upon multiple
factors including characteristics of the sound source, the extent of sound propagation relative to the
location of receptors, and the sensitivity and range of spectral hearing of different species (Slabbekoorn
et al. 2010; Popper and Hawkins 2012). A description of the seismic sound source and acoustic
modelling of sound propagation are provided in Section 7.1.2.1 and 7.1.2.2 respectively. A detailed
evaluation of marine fauna sensitivity to sound and assessment of potential impacts is provided in
Section 7.1.2.37.1.2.4.

7.1.2.1 Seismic Sound Source

Seismic sound is characterised by high energy pulses of low frequency sound. The frequency of the
sound produced from each seismic pulse is primarily less than 2 kHz, with the highest levels at
frequencies in the range of 10-500 Hz (McCauley 1994).

The 2,495 cui seismic source for the Petrelex 3D MSS was modelled by JASCO Applied Sciences
(JASCO) to determine acoustic source levels using their Airgun Array Source Model (Quijano et al.
2019). The modelling predicted the 2,495 cui seismic source to produce far-field® source levels up to a
maximum of 255 dB re 1 yPa?m? (PK) and per-pulse source sound exposure levels (SEL) of 228-230
dB re 1 yPa2m?2s (at 10-2,000 Hz) in the vertical direction beneath the array.

The rate of sound attenuation from the seismic source is dependent on local sound propagation
characteristics, including seawater temperature and salinity profiles, water depth, bathymetry and the
geoacoustic properties of the seabed (McCauley 1994). While the seismic pulses are directed
downwards, horizontal propagation may be detected over long distances due to the high intensity and
low frequency properties of the sound source. Acoustic modelling of sound propagation from the seismic
source is presented in Section 7.1.2.2.

Sound Source Verification

In 2018, a measurement program was conducted to validate the source signature predictions of
JASCO’s Airgun Array Source Model. The validation program measured source levels for four Polarcus
airgun arrays, including the 2,495 cui array that will be used for acquisition of Petrelex 3D MSS, and
was conducted in 80 m water depth with an array passing directly over the recorder on the seafloor.
This sound source verification (SSV) process was conducted towards the end of the Polarcus Zénaide
3D MSS, within the Acquisition Area for this survey. The SSV process determined that, for the 2,495
cui array, the maximum measured PK was 220.7 dB re 1pPa. The measurement study results were
used to validate the modelled far-field source levels through a comparison between the measured
received sound levels and predicted received sound levels at a real receiver point in the far-field of the
source. The predictions were made using a wavenumber integral model coupled to the airgun source
model. The program measured received sound levels in the endfire, broadside and vertical directions,
and as the results showed good agreement with the modelling results, provided a validation of the
complete modelled source signatures for the 2,495 cui array (McPherson et al. 2018a, 2018b).

7.1.2.2 Acoustic Modelling of Sound Propagation

To assess the potential magnitude and extent of impacts from underwater noise produced during the
Petrelex 3D MSS, Polarcus commissioned JASCO to model sound propagation at several locations
that were representative of the different water depths, bathymetry and seabed properties within the
Acquisition Area (Quijano et al. 2019) (refer to Appendix E).

The objective of this acoustic modelling study was to evaluate the potential effects of sound on marine
fauna including cetaceans, marine reptiles, fishes, elasmobranchs, benthic invertebrates and

3 The zone where, to an observer, sound originating from an array of sources (or a spatially distributed source) appears to
radiate from a single point. The distance to the acoustic far-field increases with frequency.
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zooplankton, and on socio-economic receptors such as commercial fisheries and marine protected
areas. Modelling considered the 2,495 cui seismic source, towed at a 6 m depth behind the survey
vessel.

Underwater acoustic propagation models were used in conjunction with the modelled array signature
to estimate sound levels over a large area around the source. Single pulse sound fields were predicted
at two defined locations within the Acquisition Area, and accumulated sound exposure fields were
predicted for two representative scenarios for likely survey operations over 24 hours, allowing for two
different tow directions or azimuths (Scenario 1: NW-SE; and Scenario 2: NE-SW — refer to Figure 7-1).

The modelling methodology considered source directivity and range-dependent environmental
properties in each of the areas assessed. Estimated underwater acoustic levels are presented as sound
pressure levels (SPL), zero-to-peak pressure levels (PK), peak-to-peak pressure levels (PK-PK), and
either single-impulse (i.e., per-pulse) or accumulated sound exposure levels (SEL) as appropriate for
different sound exposure thresholds. A conservative sound speed profile that would be most supportive
of sound propagation conditions for the period of the survey (i.e. worst case) was defined and applied
to all modelling.

The analysis considered the distances away from the seismic source at which the sound exposure
thresholds for marine fauna (outlined in Section 7.1.2.3 and 7.1.2.4) were reached. In addition to the
sound exposure thresholds, the distance to an unweighted single pulse SEL of 160 dB re 1 yPa?-s was
modelled to assess the size of the low-power zone required under the EPBC Act Policy Statement 2.1
(DEWHA 2008b).

Contours of the modelled underwater sound fields were computed, sampled either as the maximum
value over all modelled depths (maximum-over-depth: MOD) or at the seafloor for the two single pulse
locations, and for the two cumulative SEL24n scenarios. The modelled distances for each of the sound
exposure thresholds were computed from these contours. Two distances relative to the source are
reported for each sound level:

1. Rmax - the maximum range to the given sound level over all azimuths; and
2. R95% - the range to the given sound level after the 5% farthest points were excluded.

The difference between Rmax and R95% depends on the source directivity and the non-uniformity of the
acoustic environment. In some environments a sound level contour might have small anomalous
isolated fringes in which case the literal use of Rmax can misrepresent the area of the region exposed to
such effects. In these instances R95% is considered more representative. In environments that have
bathymetric features that affect sound propagation then the R95% neglects to account for these and
therefore Rmax might better represent the region of effect in specific directions. For this impact
assessment the Rmax values have been considered.

The results of the sound propagation modelling are presented in relation to the relevant sound exposure
thresholds for marine fauna groups in Section 7.1.2.4.
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Figure 7-1 Petrelex 3D MSS Acoustic Modelling — Overview of Single Pulse
Sites and SEL24n Scenarios

7.1.2.3 Sound Exposure Thresholds

The levels of acoustic exposure that may result in injury or behavioural changes in marine fauna is an
area of increasing research. Due to differences in experimental design, methodology and units of
measure, comparison of studies to determine sound exposure thresholds can be difficult. On
assessment of the available science, thresholds have been defined for informing the impact
assessment, and interpreting the numerical noise modelling. These sound exposure thresholds are
detailed for each receptor in Section 7.1.2.4. They have been selected on the basis that they include
standard thresholds, thresholds suggested by the best available science, and sound levels presented
in the scientific literature for species with no suggested thresholds.

Noise thresholds have been defined for both the per-pulse sound energy released, as well as the total
sound energy (accumulated) that marine fauna is subjected to over a defined period of time. For recent
regulatory assessments of seismic surveys, the period of total sound energy integration (i.e.
accumulation) has been typically defined as 24 hours; hence, this was the period used for modelling
and in this assessment. For fish this period is based on available research (Popper et al. 2014) which
found fish experiencing TTS in hearing recovered to normal hearing levels within 18 to 24 hours, and
for marine mammals the period is required to be either 24 hours or the length of the activity, whichever
is shorter (NMFS 2018).

Importantly, the 24-hour accumulated sound metric reflects the dosimetric impact of noise levels within
24 hours based on the assumption that an animal is consistently exposed to such noise levels at a fixed
position. More realistically, marine mammals and many fish (pelagic and some demersal) would not
stay in the same location or at the same range for 24 hours. Popper et al. (2014) discuss the
complications in determining a relevant sound exposure period of mobile seismic surveys, as the levels
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received by the receptor change between impulses due to the mobile source. For marine mammals and
many fish, sound exposures at the closest point to the seismic source are the primary exposures
contributing to a receptor's accumulated level (Gedamke et al. 2011). Hence, thresholds based on a
24-hour exposure period are considered to be a conservative measure of potential effect.

7.1.2.4 Impact Assessment
Cetaceans

Species Sensitivity and Sound Exposure Thresholds

Physiological impacts such as physical damage to the auditory apparatus, e.g., loss of hair cells or
permanently fatigued hair cell receptors, can occur in marine mammals when they are exposed to
intense or moderately intense sound levels and could cause permanent or temporary loss of hearing
sensitivity. While the loss of hearing sensitivity is usually strongest in the frequency range of the emitted
noise, it is not limited to the frequency bands where the noise occurs but can affect a broader hearing
range. This is because animals perceive sound structured by a set of auditory bandwidth filters that
proportionately increase in width with frequency.

Exposure to sufficiently intense sound may lead to an increased hearing threshold in any living animal
capable of perceiving acoustic stimuli. If this shift is reversed and the hearing threshold returns to
normal, the effect is called a temporary threshold shift (TTS). The onset of TTS is often defined as
threshold shift of 6 dB above the normal hearing threshold (Southall et al. 2007). If the threshold shift
does not return to normal, the residual shift is called a permanent threshold shift (PTS). PTS is hearing
loss from which marine fauna do not recover (permanent hair cell or receptor damage). PTS is
considered injurious in marine mammals.

Threshold shifts can be caused by acoustic trauma from a very intense sound of short duration, as well
as from exposure to lower level sounds over longer time periods (Houser et al. 2017). Injury to the
hearing apparatus of a marine animal may result from a fatiguing stimulus measured in terms of SEL,
which considers the sound level and duration of the exposure signal. Intense sounds may also damage
the hearing apparatus independent of duration, so an additional metric of PK is needed to assess
acoustic exposure injury risk.

The sound exposure thresholds applied for cetaceans in the acoustic modelling study, and in this impact
assessment, are summarised in Table 7-2, and are explained in more detail in the acoustic modelling
report (Appendix E). Frequency weighting is also explained in Appendix A.3 of the acoustic modelling
report (Appendix E). The peak pressure levels (PK) and frequency-weighted accumulated sound
exposure levels (SEL) presented in Table 7-2 are from the U.S. National Oceanic and Atmospheric
Administration (NOAA) Technical Guidance (NMFS 2018) for the onset of Permanent Threshold Shift
(PTS) and Temporary Threshold Shift (TTS) in marine mammals. The marine mammal behavioural
threshold presented in Table 7-2 is based on the current interim U.S. National Marine Fisheries Service
(NMFS) (NMFS 2014) level of 160 dB re 1 uPa SPL for impulsive sound sources.

In marine mammals, the onset level and growth of TTS is frequency specific, and depends on the
temporal pattern, duty cycle and the hearing test frequency of the fatiguing stimuli. Sounds generated
by seismic airguns, pile-driving and mid-frequency sonars have been tested directly and proven to
cause noise-induced threshold shifts in marine mammals at high received levels. There is, however,
considerable individual difference in all TTS-related parameters between subjects and species tested
so far.

There are no published data on the sound levels that cause PTS in marine mammals. The NMFS (2018)
criteria incorporate the best available science to estimate PTS onset in marine mammals from sound
energy (SEL24h), or very loud, instantaneous peak sound pressure levels. Hence, PTS effects in
marine mammals should be viewed as theoretical, as they have never actually been demonstrated in
either captive or wild animals.
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Table 7-2 SPL, SEL24n, and PK Thresholds for Acoustic Effects on

Cetaceans
Hearing NMFS (2014) NMFS (2018)
group
Behaviour PTS onset thresholds* TTS onset thresholds*
(received level) (received level)
Unweighted Frequency PK Frequency PK
SPL Weighted SEL24n | (dB re 1 pyPa) | Weighted SEL24n | (dB re 1 pPa)
(dBrel1uPa) @ (dBre 1 pPa?s) (dB re 1 yPa?-s)
Low-frequency 160 183 219 168 213
(LF) cetaceans
Mid-frequency 185 230 170 224
(MF)
cetaceans
High-frequency 155 202 140 196
(HF)
cetaceans

*Dual metric acoustic thresholds for impulsive sounds: use whichever results in the largest isopleth for calculating PTS onset.

Impact Assessment

The type and scale of the effect of seismic sound on cetaceans will depend on a number of factors
including the level of exposure, the physical environment, the location of the animal in relation to the
sound source, how long the animal is exposed to the sound, the exposure history, how often the sound
repeats (repetition period) and the ambient sound level. The context of the exposure plays a critical and
complex role in the way an animal might respond (Gomez et al. 2016; NMFS 2016). Without appropriate
control measures in place, noise emissions from the seismic source have the potential to impact
cetaceans by causing changes to hearing (PTS and TTS) as a result of high sound levels at close range
to the seismic source, or behavioural disturbance impacts (refer to the sound exposure thresholds for
PTS, TTS and behavioural disturbance described above).

As described in Section 4.5.8, no BIAs for cetaceans are located within or adjacent to the Operational
Area or EMBA. The closest cetacean BIAs to the Operational Area are:

m  Australian snubfin dolphin breeding/calving BIA, located along the Kimberley -coastline
approximately 135 km from the Operational Area (Figure 4-11);

m Indo-Pacific humpback dolphin foraging BIA, located along the Kimberley coastline approximately
143 km from the Operational Area (Figure 4-11);

m Indo-Pacific humpback dolphin and spotted bottlenose dolphin breeding and foraging BIAs, located
near Darwin Harbour approximately 125 km from the Operational Area (Figure 4-11);

m  Pygmy blue whale migration and distribution BIAs, located approximately 285 km north of the
Operational Area; and

m  Humpback whale migration, breeding and calving BIAs, located approximately 370 km south-west
from the Operational Area.

As summarised in Table 4-9, there is the possibility that a number of cetacean species may be present
in the Operational Area and wider EMBA during acquisition of the survey including those listed above
and others such as sei, fin, killer and Bryde’s whales.

The presence of these cetacean species within the Operational Area during acquisition of the survey is
likely to be limited to occasional transits of isolated individuals or small pods.

No high-frequency (HF) cetaceans are likely to be present in the Operational Area and surrounding
waters, and accordingly the impact assessment is focused on low-frequency (LF) cetaceans (baleen
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whales) and mid-frequency (MF) cetaceans (toothed whales and dolphins). It is noted that while
dugongs were identified as potentially occurring in the EMBA through a PMST search, they are not
expected to occur in or around the Operational Area due to the absence of suitable shallow water
habitats. Impacts to dugong as a result of underwater from the seismic source are therefore not
expected and are not addressed in this assessment.

Table 7-3 presents the results of the acoustic modelling study for maximum predicted Rmax distances to
PTS (injury), TTS and behavioural response thresholds for cetaceans, for all modelled scenarios (two
single impulse sites and two multiple pulse scenarios). The results for the thresholds applied for
cetacean PTS and TTS consider both metrics (single pulse PK and multiple pulse SEL2sn). In
accordance with NMFS (2018) recommendations, the longest distance associated with either metric is
required to be applied for an impact assessment.

Table 7-3  Maximum Predicted Horizontal Distances (Rmax) to PTS (Injury),
TTS and Behavioural Response Thresholds in Cetaceans, for All Modelled

Scenarios
Hearing Group Sound Exposure Threshold Rmax distance (km)
PTS
LF-cetaceans 219 dB re 1 pPa (PK) 0.03
183 dB re 1 pPa?.s (SEL24n) 2.43%
MF-cetaceans 230 dB re 1 pPa (PK) <0.02
185 dB re 1 pPa?.s (SEL24n) -
TTS
LF-cetaceans 213 dB re 1 pPa (PK) 0.07
168 dB re 1 pPa?.s (SEL24n) 30.1%
MF-cetaceans 224 dB re 1 pPa (PK) <0.02
170 dB re 1 pPa?.s (SEL24n) -
Behavioural Response
LF-cetaceans 160 dB re 1 pPa (SPL) 7.48
MF-cetaceans

#Model does not account for shutdowns. A dash indicates that the threshold is not reached.

As shown in Table 7-3, considering the NMFS (2018) SEL.2sn threshold criterion, LF-cetaceans (such
as pygmy blue whales and humpback whales) are predicted to experience PTS at a maximum predicted
distance of 2.43 km from the nearest survey line, based on application of the multiple pulse SEL2an
threshold across all water depths modelled (maximum-over-depth: MOD). For MF-cetaceans the
maximum predicted distance to PTS effects reduces to <20 m, based on the application of the single
pulse PK metric (the SEL24n threshold was not exceeded).

The maximum predicted distance to the TTS thresholds for LF-cetaceans is 30.1 km from the nearest
survey line, based on application of the multiple pulse SEL24n threshold. This zone of potential TTS
effects does not overlap any of the cetacean BIAs within the JBG. For MF-cetaceans the maximum
predicted distance to TTS effects reduces to <20 m, based on the application of the single pulse PK
metric.

As discussed above, the 24-hour SEL is a cumulative metric that reflects the dosimetric (measured
dose) impact of noise levels over a period of 24 hours based on the assumption that an animal is
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consistently exposed to such noise levels at a fixed position. The modelling results show that the
corresponding SEL2an radii for LF-cetaceans were larger than those for peak pressure criteria, but they
represent a worst-case scenario that is overly conservative and unlikely to occur. More realistically,
whales would not stay in the same location or at the same range for 24 hours. This would particularly
be the case for an animal migrating through offshore waters that don’t represent critical habitat or a
narrow restricted migratory pathway. Therefore, a reported radius for SEL24n criteria does not mean that
a whale travelling within this radius of the source will experience PTS or TTS, but rather that an animal
could be exposed to the sound levels associated with these effects if it remained in that range for 24
hours (Quijano et al. 2019).

As shown in Table 7-3, predicted maximum Rmax distances to PTS and TTS thresholds for LF-cetaceans
based on the single pulse (PK) metric are considerably lower than those predicted using the multiple
pulse SELzanthresholds. Application of the 219 dB re 1 pPa (PK) PTS threshold and of the 213 dB re 1
pPa (PK) TTS threshold indicates that predicted Rmax radii from individual shot points are in the range
of 30—70 m—i.e. a whale would have to be within a very close distance of the source (tens of metres)
to be exposed to sound levels from a single pulse high enough to cause PTS or TTS effects.

The predicted maximum distance to the NMFS (2014) marine mammal behavioural threshold (single
pulse 160 dB re 1 pPa SPL), for both LF and MF-cetacean, is approximately 7.5 km, across all water
depths modelled (refer Table 7-3).

Injury (PTS) effects are predicted to occur in LF-cetaceans only within 30 m of the seismic source,
based on the application of the single pulse PK metric. This potential impact is highly unlikely to occur
given the control measures that will be in place during acquisition of the survey. The concept of an
individual whale remaining within a range of 2.43 km (maximum predicted distance for PTS, based on
the SEL24n metric) from the operating seismic source for a full 24-hour period is not credible.
Furthermore, the control measures include implementation of a shut-down zone of 500 m and a low-
power zone of 2 km under Part A of EPBC Policy Statement 2.1, which will further reduce the risk of
injury.

TTs effects are predicted to occur in LF-cetaceans only within 70 m of the seismic source, based on
the application of the single pulse PK metric. Based on the SEL2snr metric, the maximum predicted
distance for TTS is 30.1 km. However, as described above in relation to PTS, it is not credible that a
whale would be consistently exposed to noise levels at a fixed position over a 24 hour period. Should
an individual remain within the range for potential impact, some recoverable TTS could occur. The
likelihood of TTS occurring is further reduced by the implementation of a shut-down zone of 500 m and
a low-power zone of 2 km under Part A of EPBC Policy Statement 2.1.

The potential impacts of noise emissions from the seismic source on cetaceans during acquisition of
the Petrelex 3D MSS are considered to be slight and short-term, and most likely limited to temporary
behavioural changes (avoidance) in individuals.

Summary

Based on the duration of the survey, the absence of critical habitats for any species of cetacean (i.e.
feeding, breeding, calving areas) or a constricted migratory pathway within the Operational Area and
surrounding waters, and the control measures proposed, predicted noise levels from seismic acquisition
are not considered likely to cause injury (PTS) effects, or any ecologically significant impacts at a
population level for any species of cetacean that may be present within or adjacent to the Operational
Area during the survey.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to cetaceans is Slight (1). The likelihood of this consequence occurring is Rare (B) and the
residual risk is considered to be Low.
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Marine Reptiles

Species Sensitivity and Sound Exposure Thresholds

Hearing has been studied in only a few individual marine turtles. Turtles have been shown to respond
to low frequency sound, with indications that they have the highest hearing sensitivity in the frequency
range 100-700 Hz.

Thresholds of 232 dB re 1 yPa (PK) for PTS effects and 226 dB re 1 yPa (PK) for TTS effects (Finneran
et al. 2017), were applied for this impact assessment. A behavioural response threshold of 166 dB re 1
pPa SPL (NSF 2011), along with a sound level associated with an increased level of behavioural
response of 175 dB re 1 yPa (SPL) (Moein et al. 1995; McCauley et al. 2000a, 2000b; NSF 2011) were
also applied for this impact assessment.

Sea snake responses to seismic survey sound emissions are not well studied and thus conservatively
assumed to be similar to that of turtles as described above.

Impact Assessment

The Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia 2017) identifies acute
noise interference from anthropogenic noise sources, such as seismic surveys, as a threat to the WA
stocks of green, loggerhead and flatback turtles in the JBG region (refer to Table 2-4).

Without appropriate control measures in place, noise emissions from the seismic source have the
potential to impact marine reptiles (turtles and seasnakes) by causing changes to hearing (PTS and
TTS) as a result of high sound levels at close range to the seismic source, or behavioural disturbance
impacts.

As described in Section 4.5.7, there are several BIAs for marine turtle species in the region, including
those along the coastline in the JBG, in close-proximity to the Operational Area. The Operational Area
overlaps with the foraging BIA for green, loggerhead, flatback and olive ridley turtles. The Operational
Area also overlaps with the Pinnacles of the Bonaparte Basin KEF, and there are two individual
pinnacles that are located within the Operational Area (and outside the Acquisition Area). However,
water depths on the tops of these pinnacles are in the range of approximately 80 — 92 m, and therefore
are highly unlikely to represent foraging habitats for any turtle species. Minimum water depths within
the Operational Area are approximately 65 m, and as described in Section 4.5.7.1, itis unlikely that any
areas in the JBG with water depths greater than 40 m represent important foraging areas for turtles.

The proposed timing for acquisition of the Petrelex 3D MSS (within the period September 2019 to
December 2020) means that there could be overlap with the nesting and breeding seasons for green,
flatback and olive ridley turtles in the region (refer to Table 4-11). At the closest point, the eastern corner
of the Operational Area is located at least 44 km from the boundary of the ‘Habitat Critical’ for flatback
turtles on the eastern side of the JBG (refer to Figure 4-10).

Similarly, the southern corner of the Operational Area is located at least 85 km from the boundary of
the ‘Habitat Critical’ surrounding Cape Domett (refer to Figure 4-10). Hence, only isolated individuals
are expected to transit occasionally through the Operational Area during acquisition of the survey.

At least 20 species of sea snake occur within the region (DEWHA 2008a). Amongst these species, no
threatened and 18 listed marine sea snake species were identified to potentially occur in the Operational
Area from a search of the EPBC Act Protected Matters Database. No coral reefs occur within or in close
proximity to the Operational Area, and therefore sea snakes are expected to occur in very low numbers,
if at all.

Table 7-4 presents the results of the acoustic modelling study for maximum predicted Rmax distances
to PTS, TTS and behavioural response thresholds in turtles for all modelled scenarios (two single
pulse sites and two multiple pulse scenarios).
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Table 7-4  Maximum Predicted Horizontal Distances (Rmax) to PTS (Injury),
TTS and Behavioural Response Thresholds in Turtles, for All Modelled

Scenarios
Potential Impact Sound Exposure Threshold Distance Rmax (km)
PTS 232 dB re 1 pPa (PK) <0.02
TTS 226 dB re 1 puPa (PK) <0.02
Behavioural response 175 dB re 1 pPa (SPL)* 1.59
166 dB re 1 pPa (SPL)* 453

#Thresholds for turtle behavioural response to impulsive noise (NSF 2011).
*Threshold for turtle behavioural response to impulsive noise (Moein et al. 1995).

As shown in Table 7-4, the Finneran et al. (2017) PK turtle injury (PTS) and TTS threshold criteria of
232 dBre 1 yPa (PTS) and 226 dB re 1 yPa (TTS) were not exceeded at a distance greater than 20 m
from the centre of the seismic array. Because the array is not a point source (measuring approximately
14 x 8 m in the horizontal plane), the actual effect range from the edge of the array will be less than 20
m. The NMFS criterion (NSF 2011) for behavioural effects in turtles (166 dB re 1 uPa SPL) could be
exceeded within a distance of approximately 4.5 km of the operating array, and the Moein et al. (1995)
criterion of 175 dB re 1 pPa (SPL) could be exceeded within 1.6 km of the array.

Summary

As described above, at the closest point, the Operational Area is located at least 44 km from the nearest
‘Habitat Critical’ for flatback turtles in the JBG. Whilst the Operational Area overlaps foraging BIAs for
green, loggerhead, flatback and olive ridley turtles in the JBG, the relatively deep water depths and
absence of shallow pinnacles or banks within the Operational Area mean that the area is unlikely to
represent significant foraging habitat for turtles. Occurrence of turtles within the Operational Area, and
in adjacent waters, is likely to be limited to isolated individuals transiting through these waters.

The potential impacts of noise emissions from the seismic source on green, flatback, loggerhead, and
olive ridley turtles during acquisition of the Petrelex 3D MSS are considered to be slight and short-term,
and restricted to temporary behavioural changes (avoidance) in any isolated individuals that may transit
the area in close proximity to the operating seismic source. Based on the timing and duration of the
survey, the separation distances to nesting BIAs and ‘Habitat Critical’ areas, and the control measures
proposed, predicted noise levels from seismic acquisition are not considered likely to cause PTS effects,
displace any individuals from internesting BIAs or ‘Habitat Critical’ areas, or result in any ecologically
significant impacts at a population level for any species of turtle that may be present within or adjacent
to the Operational Area during the survey.

Seasnake responses to seismic survey sound emissions are not well studied and thus conservatively
assumed to be similar to that of turtles. Seasnakes tend to occur in shallow coastal and inland waters
associated with coral reefs and are not expected to be common in the Operational Area. Therefore,
impacts are likely to be limited to occasional disturbances to transient individuals. The potential
consequence to sea snake populations is considered to be insignificant.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to marine reptiles is Slight (1). The likelihood of this consequence occurring is Rare (B) and
the residual risk is considered to be Low.

Seabirds

As described in Section 4.5.6, three threatened and migratory, and nine migratory seabird species were
identified by a search of the EPBC Act Protected Matters Database as potentially occurring in the
Operational Area, through foraging, feeding, breeding or other related behaviours. Seabird species that
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spend the majority of their lives within the region breed at locations along the coast of Australia and at
offshore islands. At the closest point, the Operational Area is located approximately 100 km from a
breeding and foraging BIA for the lesser crested tern along the north Kimberley coastline in the western
extent of the JBG (refer Figure 4-7). There are no other seabird BIAs in the JBG in proximity to the
Operational Area.

Impacts to foraging seabirds have not been observed previously during seismic surveys. Only birds
diving and foraging within the Operational Area have the potential to be exposed to increased sound
levels generated by the operating seismic source while diving for small pelagic fishes near the sea
surface. Such behaviours may result in a startle response during diving. Birds resting on the surface of
the water in proximity to the seismic vessel have limited potential to be affected by sound emissions
underwater due to the limited transmission of sound energy between the water/air interface, but may
be startled by seismic pulses in close proximity to the seismic source. However, given the likely
avoidance response from fish and other prey species in waters immediately surrounding the seismic
source, birds are unlikely to forage near the operating seismic source. In the unlikely event that birds
dive and forage near the seismic source, this is likely to only affect individual birds, resulting in a startle
response with the affected birds expected to move away from the area as a result. The consequence
of this is expected to be negligible and impacts at a population level are extremely unlikely to occur.
Lesser crested terns will not be displaced from the wider areas of the breeding and foraging BIAs in the
south-western JBG.

The behaviour and distribution of some fishes may be affected for short periods during and after
exposure to the seismic source, which may result in short-term and localised changes in the distribution
of target prey species for some seabirds. However, these effects are unlikely to be discernible to
foraging birds in the context of the normal movements and variation in the distribution of fishes. The
behaviours and distribution of prey at any one time will remain largely unaffected in the Operational
Area. Therefore, impacts to seabird populations are highly unlikely to occur.

Summary

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to seabirds is Slight (1). The likelihood of this consequence occurring is Rare (B) and the
residual risk is considered to be Low.

Fishes and Elasmobranchs

Species Sensitivity and Sound Exposure Thresholds

The most relevant metric for perceiving underwater sound for most fish species is particle motion but,
with the exception of few species (Popper and Fay 2011; Popper et al. 2014), there is an almost
complete lack of relevant data on particle motion sensitivity in fishes (Popper and Hawkins 2018). The
majority of fish species detect sounds from below 50 Hz up to 500-1,500 Hz. A smaller number of
species can detect sounds to over 3 kHz, while a very few species can detect sounds to well over 100
kHz. The critical issue for understanding whether an anthropogenic sound affects hearing is whether it
is within the hearing frequency range of a fish and loud enough to be detectable above background
ambient noise. For this impact assessment, it is assumed that all fishes can detect signals below 500
Hz and so can ‘hear’ the seismic source.

The modelling study assessed the ranges for quantitative threshold criteria based on the Popper et al.
(2014) guidelines, and considered both PK and SELz24n metrics for both water column and seafloor
associated with mortality/PMI and impairment in the following groups:

® | - Fish without a swim bladder (also appropriate for sharks in the absence of other information);
m |l - Fish with a swim bladder that do not use it for hearing;

m |l - Fish that use their swim bladders for hearing; and

m  Fish eggs and fish larvae.
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The sound exposure thresholds applied for fishes and elasmobranchs (sharks and rays) in the acoustic
modelling study, and in this impact assessment, are summarised in Table 7-5 and explained in more
detail in the acoustic modelling report (Appendix E).

It is noted that while thresholds for fish mortality have been included for consideration in this assessment
based on the Popper et al. (2014) guidelines, no studies to date have demonstrated direct mortality of
adult fish in response to airgun emissions, even when fired at close proximity (within 1—7 m) (DFO 2004;
Boeger et al. 2006; Popper et al. 2016; Carroll et al. 2017). Although some fish deaths have been
reported during cage experiments, these were more likely caused by experimental artefacts of handling
or confinement stress (Hassel et al. 2004, as cited in NSW DPI 2014). For free-swimming fish that are
able to move away from seismic sources as they approach, the potential for lethal physical damage
from airgun emissions is even further nullified. However, reef or bottom-dwelling fish that show greater
site attachment may be less inclined to flee from a seismic sound source and experience greater effects
as a consequence.

Despite mortality being a possibility for fish exposed to airgun sounds, Popper et al. (2014) do not
reference an actual occurrence of this effect. In Popper et al. (2014) pile driving data was used as a
proxy as the research to date had not identified a threshold level were mortality has been observed.
Since the publication of that report, newer studies have further examined the question of possible
mortality. Popper et al. (2016) adds further information to the possible levels of impulsive seismic airgun
sound to which adult fish can be exposed without immediate mortality. They found that the two fish
species in their study (pallid sturgeon and paddlefish), with body masses in the range 200-400 g,
exposed to a single shot of a maximum received level of either 231 dB re 1 yPa (PK) or 205 dB re 1
uPa?-s (SEL), remained alive for seven days after exposure and that the probability of mortal injury did
not differ between exposed and control fish. They also found no difference in injuries between fish
exposed closest to the source compared to those further away. Thus, this study, using an actual seismic
source, did not show mortality at a level higher than the mortality, potential mortal injury and recoverable
injury to the threshold of 207 dB re 1 yPa (PK) applied in this impact assessment.

ERM (2017) conducted a detailed literature review of potential fish mortality and physical injury as a
result of exposure to seismic sources. Only three studies of the 23 reviewed observed direct mortality
of exposed fish:

m  Booman et al. (1996) — at received levels (RL) of 241-231 dB PK;
m  Weinhold and Weaver (1972) — at RL of 234 dB PK; and
®  Matishov (1992) — at RL of 220 dB PK.

In each case mortalities occurred to caged fish that were constrained within very close proximity to the
airguns (<2 m). The results of the Matishov (1992) study should be treated with some caution, given
the lack of detail provided for this experiment.

Eleven other studies did not observe mortality effects or injury likely to result in mortality, at RL levels
ranging from 246-220 dB PK. Fanta (2004) found no mortality or physical damage in coral reef fishes
exposed in cages to RL ranging from 235-215 dB PK. The relevance of the findings of this study are
regarded as high, given that the RL were measured and that the experiment involved exposure of 15
different fish species to a full commercial seismic array (3,090 cui) at a minimum exposure distance of
45 m. Wardle et al. (2001) did not observe any mortality or physical damage in free-ranging temperate
reef fish exposed to RL of 218 dB PK, at a minimum exposure distance of 5.3 m. Again, the relevance
of the results of this experiment is regarded as high, in that the RL were measured rather than estimated.

Based on the above studies, the thresholds of 207 and 213 dB re 1 pPa (PK) applied in this impact
assessment for potential mortality and recoverable injury in fishes are considered to be highly
conservative.
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Table 7-5 Sound Thresholds for Seismic Sound Exposure for Fish, Fish
Eggs and Larvae, Adapted from Popper et al. (2014)

Type Mortality and Impairment Behaviour

MPOt?Tti.al Recoverable TTS Masking

ortal Injury Injury

Fish: >219 dB SEL2an = >216 dB SEL2an | >>186 dB SELaan | (N) Low (N) High
No swim bladder or or () Low 0]
(particle motion >213 dB PK >213 dB PK (F) Low Moderate
detection) (F) Low
Fish: 210dB SEL2an | 203 dB SEL2an | >>186 dB SEL24n (N) Low (N) High
Swim bladder not or or () Low 0]
involved in hearing >207 dB PK >207 dB PK (F) Low Moderate
(particle motion (F) Low
detection)
Fish: 207 dB SEL24n 203 dB SEL24n 186 dB SEL24n (N) Low (N) High
Swim bladder or or () Low (1) High
involved in hearing >207 dB PK >207 dB PK (F) (3
(primarily pressure Moderate Moderate
detection)
Fish eggs and fish >210 dB SEL24n | (N) Moderate (N) Moderate (N) Low (N)
larvae or () Low () Low () Low Moderate

>207 dB PK (F) Low (F) Low (F) Low () Low

(F) Low

Peak sound level (PK) dB re 1 uPa; SEL.4, dB re 1uPa?s. All exposure thresholds are presented as sound pressure, even for
fish without swim bladders, since no data for particle motion exist. Relative risk (high, moderate, or low) is given for animals at
three distances from the source defined in relative terms as near (N), intermediate (1), and far (F).

Impact Assessment

As described in Section 4.5.3 and Section 4.5.9, the Operational Area and surrounding waters represent
habitat for a range of bony fishes (teleosts) and elasmobranchs (sharks and rays), including pelagic,
demersal and benthic assemblages. These fish assemblages include species and stocks that are
targeted by commercial fisheries in the region (e.g. goldband snapper, red emperor and Spanish
mackerel). The Operational Area is located at least 244 km from the whale shark foraging BIA that
extends northwards across the North West Shelf and the Browse Basin along the 200 m isobath (refer
to Figure 4-12).

The EPBC Protected Matters Search (refer Section 4.5.3) identified 24 pipefish species, four seahorse
species, one pipehorse species and one seadragon that may potentially occur in the Operational Area
and surrounding waters. Pipefish and seahorses occur in nearshore and coastal waters comprising
suitable habitat, such as seagrass, mangrove, coral reef and sandy habitats around coastal islands and
shallow reef areas. Due to water depth range within the Operational Area (65 - 111 m) and absence of
suitable habitat, pipefish and seahorses are unlikely to occur within the Operational Area and
surrounding waters. Consequently, these listed marine species are not considered in this impact
assessment.

The Operational Area overlaps the Pinnacles of the Bonaparte Basin key ecological feature (KEF). As
described in Section 4.3.1, the pinnacles provide areas of hard substrate in an otherwise soft sediment
environment and are therefore important for sessile species. Rising steeply from depths of about 80 m
some pinnacles emerge to within 30 m of the water surface, allowing light dependent organisms to
thrive. Pinnacles that rise to within 45 m water depth support more biodiversity. Communities include
sessile benthic invertebrates including hard and soft corals, sponges, whips, fans, bryozoans and
aggregations of demersal fish species such as snappers, emperors and groupers (Brewer et al. 2007;
Nichol et al. 2013).

Without appropriate control measures in place, noise emissions from the seismic source have the
potential to impact fishes and elasmobranchs by causing mortality / potential mortal injury (PMI),
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recoverable injury and hearing impairment (TTS and masking) as a result of high sound levels at close
range to the seismic source, or behavioural disturbance impacts at greater distances.

Table 7-6 presents the results of the acoustic modelling study for maximum predicted Rmax distances to
mortality/PMI, recoverable injury and TTS thresholds in fishes in the Operational Area. Data are
presented for the both the water column (MOD) and at the seafloor. The results are further summarised
in Table 7-7.

Table 7-6  Maximum Predicted Distances (Rmax) to Mortality/PMI, Injury and

TTS Thresholds for Fish and Fish Eggs and Larvae for Single Pulse and SEL 24n
Modelled Scenarios, for Both Water Column and at the Seafloor

Marine Potential Sound Exposure Threshold Maximum-over- Seafloor
Fauna Impact depth (MOD)
Group
Rmax Area Rmax Area
(km) (km?) (km) (km?)
l Mortality/PMI | 219 dB re 1 pPa2-s (SELzan) 0.05 6.4 - -
Fish: No
swim bladder 213 dB re 1 pPa (PK) 0.07 NR* 0.07 NR*
(incl. sharks)
Recoverable | 216 dB re 1 pPa?-s (SEL24n) 0.05 11.7 - -
injury
213 dB re 1 pPa (PK) 0.07 NR* 0.07 NR*
TTS 186 dB re 1 uPa?-s (SELaan) 3.08 945.3 5.06 888.6
Il Mortality/PMI 210 dB re 1 pPa?-s (SELzan) 0.05 12.8 - -
Fish: Swim
bladder not 207 dB re 1 pPa (PK) 0.16 NR* 0.21 NR*
involved in
hearing Recoverable 203 dB re 1 pPa?-s (SEL24n) 0.05 12.8 NR* NR*
(particle injury
motion 207 dB re 1 pPa (PK) 0.16 NR* 0.21 NR*
detection)
TTS 186 dB re 1 yPa?-s (SEL2an) 3.08 945.3 5.06 888.6
1] Mortality/PMI 207 dB re 1 pPa2-s (SELzan) 0.05 12.8 - -
Fish: Swim
bladder 207 dB re 1 pPa (PK) 0.16 NR* 0.21 NR*
involved in
hearing Recoverable 203 dB re 1 uPa?-s (SEL2an) 0.05 12.8 - -
(primarily injury
pressure 207 dB re 1 pPa (PK) 0.16 NR* 0.21 NR*
detection)
TTS 186 dB re 1 yPa?-s (SEL2an) 3.08 945.3 5.06 888.6
Fish eggs Mortality/PMI ' 210 dB re 1 uPa?-s (SELzan) 0.05 12.8 - -
and larvae
207 dB re 1 pPa (PK) 0.16 NR* 0.21 NR*

Injury

Popper et al. (2014) relative
risk criteria®

(N) Moderate; (1) Low; (F) Low

S N) Moderate; (1) Low; (F) Low

*Not relevant. A dash indicates the threshold was not reached. #Relative risk (high, moderate or low) is given for animals at
three distances from the source defined in relative terms as near (N), intermediate (1), and far (F).

Table 7-7  Summary of Maximum Distances to Injury and TTS Onset in Fish,
Fish Eggs and Larvae for Single Pulse and SEL24n Modelled Scenarios

Water Column Seafloor
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Marine Fauna Impact _Metrlc assoc_lated Rmax (km) _Metrlc assoc_lated Rmax (km)
G R with longest distance with longest distance
roup Criteria . o . o
to impact criteria to impact criteria
| - Fish: No swim Injury PK 0.07 PK 0.21
bladder (incl.
sharks) TTS SELoan 3.08 SELz24n 5.06
Il - Fish: Swim Injury PK 0.16 PK 0.21
bladder not
involved in hearing
Il - Fish: Swim TTS SEL24n 3.08 SEL2an 5.06
bladder involved in
hearing
Fish eggs and Injury PK 0.16 PK 0.21
larvae

The following fish types have been identified for this assessment:
m  Site-attached species associated with the Pinnacles of the Bonaparte Basin KEF;

m  Demersal fish species, including key commercial indicator species such as tropical snappers and
emperors (families Lutjanidae and Lethrinidae);

m  Pelagic fish species, including key commercial indicator species such as Spanish mackerel; and

m  Whale sharks.

Pinnacles of the Bonaparte Basin KEF

As shown in Table 7-6, the maximum predicted Rmax distances to the injury thresholds of 213 dB re 1
pPa (PK) and 207 dB re 1 pPa (PK) at the seafloor for all hearing groups of fishes, and for fish eggs
and larvae, range from 70-210 m. The maximum predicted Rmax distance to the TTS threshold of 186
dB re 1 yPa?-s (SEL24n) at the seafloor for all hearing groups of fishes is 5.1 km.

As described above, the Operational Area for the Petrelex 3D MSS overlaps two pinnacles within the
defined KEF. There are no pinnacles within the Acquisition Area. The area of overlap between the KEF
and the Operational Area is approximately 13.7 km?, which represents approximately 4.4% of the
designated area of the KEF (309.5 km?). Given the maximum predicted Rmax distances for injury and
TTS effects of up to 210 m and 5.1 km, respectively, there is the potential for some fishes at the seafloor
to experience recoverable injury and TTS effects.

Given the maximum predicted Rmax distance to injury effects in Group | fishes (with no swim bladder) of
70 m (refer to Table 7-6), and the water depths of the two pinnacles (82 — 90 m) in the Operational
Area, there is a very low likelihood that any Group | fishes inhabiting the Pinnacles of the Bonaparte
Basin KEF would experience these effects.

Any potential injury to Group Il and Group Il fishes and to fish eggs and larvae, or TTS effects to all
groups within the Pinnacles of the Bonaparte Basin KEF is not likely to be ecologically significant at a
population level for the following reasons:

m Limited spatial and temporal overlap with the KEF - ~4.4% of the total area of the KEF, and 64
days of seismic acquisition.

m  The sound exposure thresholds applied are highly conservative and the criteria predicting the
largest impact ranges (across all of the modelled sites and scenarios) have been utilised, providing
further conservatism in the impact assessment.

m  The area of potential impact assumes that the area will receive the same sound levels at the same
time for the period of a survey, which is not the case. The received sound levels at a location will
reduce and increase as the seismic vessel moves through the area during a survey.
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m  The area of potential impact for the assessed species is a low proportion of the area they are likely
to inhabit. Thus, population effects are not likely as there is a significant proportion of the population
that remains unaffected.

m  The potential area of impact for fish TTS is assessed as being acceptable based on hearing loss
(and subsequent decrease in fitness) being temporary and recovery taking place in a relatively
short timeframe after the source array has moved away from the exposed fish, and the sound levels
are reduced. Popper et al. (2005) reports that fish that showed TTS recovered to normal hearing
levels within 18-24 hours.

m  Popper (2018) in his expert review of TTS for the Santos Bethany 3D MSS*, which considered
similar fish species as present within and adjacent to the Petrelex 3D MSS Operational Area, noted:

- Itis highly unlikely that there would be physical damage to fishes as a result of the survey
unless the animals are very close to the source (perhaps within a few metres).

- Most fishes in the Bethany region (and given the similarity in fish species, this also applies
for the Petrelex 3D MSS Operational Area and surrounding waters), being species that do
not have hearing specialisations, are not likely to have much (if any) TTS as a result of the
Bethany 3D Survey.

- If TTS takes place, its level is likely to be sufficiently low that it will not be possible to easily
differentiate it from normal variations in hearing sensitivity. Even if fishes do show some TTS,
recovery will start as soon as the most intense sounds end, and recovery is likely to even
occur, to a limited degree, between seismic pulses. Based on very limited data, recovery
within 24 hours (or less) is very likely.

- Nothing is known about the behavioural implications of TTS in fishes in the wild. However,
since the TTS is likely very transitory, the likelihood of it having a significant impact on fish
fithess is very low.

Based on the qualitative approach applied in Popper et al. (2014) the likelihood of behavioural effects
occurring is assessed as high within tens of metres of the seismic source (refer to Table 7-6). Site-
attached fish communities at 82 - 90 m depth (on the pinnacles) are therefore not likely to exhibit
behavioural responses to noise emissions from the seismic source.

Demersal Fish Species

As shown in Table 7-6, the maximum predicted Rmax distance to the injury threshold at the seafloor for
the hearing group of fishes with swim bladders (Group Il and Ill, which would represent most demersal
fish), is 210 m. The maximum predicted Rmax distances to the injury thresholds for adult fish (with swim
bladder), and fish eggs and larvae, in the water column is 160 m. Therefore, injury effects could occur
to demersal fishes at or close to the seafloor within or adjacent to the Acquisition Area. However, these
effects are not likely to be significant for the reasons outlined above. Demersal fish species, such as
shapper and emperor, though not as strong swimmers as pelagic fish species, cannot be regarded as
‘site-attached’ as they are able to move away from an approaching seismic source.

Based on the maximum predicted Rmax distances to the TTS threshold (~3.1 km in the water column
and ~5.1 km at the seafloor; refer to Table 7-7) individuals in demersal fish communities at or close to
the seafloor within the Acquisition Area could experience TTS effects. However, these effects are not
likely to be significant for the reasons outlined above. TTS effects are unlikely to occur as an individual
would have to remain within a range of ~5.1 km of the operating seismic source for a full 24-hour period
to be exposed to sound levels that could cause TTS. This is not a credible or realistic scenario.

4 The Bethany 3D MSS had a seismic source size of 2,380 in®, which is comparable to the seismic source size (2,495 in®) for
the Petrelex 3D MSS.
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Pelagic Fish Species

Most pelagic fishes likely to be present in the region would belong to the Suborder Scombroidei, which
includes all of the large, pelagic, fast-swimming fish species): Family Sphyraenidae (barracudas);
Family Gempylidae (snake mackerels); Family Trichiuridae (cutlassfishes) Family Scombridae
(mackerels and tunas); Family Xiphiidae (swordfishes); and Family Istiophoridae (billfishes).

Scombridae species are hearing generalists (narrower frequency range with higher auditory
thresholds), in that most species in these families possess a swim bladder, but lack the mechanical
connection to the inner ear and the otoliths (Group Il). As a group, they seem able to detect mid-range
frequencies (~300-1,000 Hz).

As shown in Table 7-7, the maximum predicted Rmax distance to the injury threshold in the water column
for the hearing groups of fishes with swim bladders (Groups Il and Ill), is 160 m (refer to Table 7-7).
The maximum predicted Rmax distance to the TTS threshold in the water column for all fish hearing
groups is ~3.1 km.

Large, pelagic, fast-swimming fish species such as mackerel, billfishes and tunas are highly unlikely to
experience TTS effects as they can swim away from a seismic source. Individuals would have to remain
within ranges of approximately 3.1 km of the operating seismic source for a full 24-hour period to be
exposed to sound levels that could cause TTS. Pelagic fishes are most likely to exhibit behavioural
responses (avoidance) by moving away from an operating seismic source that approaches within a few
tens of metres of them.

Whale Sharks

The Operational Area is located at least 244 km from the whale shark foraging BIA that extends
northwards across the North West Shelf and the Browse Basin along the 200 m isobath (refer Figure
4-12). It is possible that individual whale sharks may transit through the Operational Area for the
Petrelex 3D MSS.

No sound exposure thresholds currently exist for acoustic impacts from seismic sources to sharks. As
a conservative and precautionary approach, the Popper et al. (2014) exposure guidelines for fish with
no swim bladder for injury; 213 dB re 1 yPa (PK) and 219 dB re 1 yPa?-s (SEL24n); and TTS (186 dB re
1 yPa?-s (SEL24n), have been used for this assessment.

As shown in Table 7-7, the maximum predicted Rmax distance to the injury threshold in the water column
for the hearing group of fishes without swim bladders, is 70 m. The maximum predicted Rmax distance
to the TTS threshold for this fish hearing group is ~3.1 km. Again, it is important to appreciate that
individual whale sharks would have to remain within a range of approximately 3.1 km of the operating
seismic source (which is also moving) for a full 24 hour period to be exposed to sound levels that could
cause TTS.

It is expected that the potential effects to whale sharks associated with acoustic noise will be the same
as for other pelagic fish species, resulting in minor and temporary behavioural change such as
avoidance. This aligns with the Popper et al. (2014) guidelines, which detail that there is the potential
for high risk of behavioural impacts in fish species near the seismic source (tens of metres) with the
level of risk declining to low at thousands of metres from the seismic source.

Seismic noise has not been identified as a threat to whale sharks (or other shark species identified that
may be present in the region) in either the Approved Conservation Advice (TSCC 2015) or previously
in force Whale Shark Recovery Plan 2005 — 2010 (DEH 2005). Noise pollution is not identified as a
pressure to whale sharks in the Marine Bioregional Plan for the NWMR (DSEWPaC 2012), or in the
Ningaloo Coast: World Heritage nomination report (Commonwealth of Australia 2010).

Summary

The potential impacts of noise emissions from the seismic source on fishes and elasmobranchs during
the Petrelex 3D MSS are considered to be localised and of no lasting effect, and restricted to temporary
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behavioural changes (avoidance) in any isolated individuals that may transit the area in close proximity
to the operating seismic source.

Based on the timing and duration (up to 64 days) of seismic acquisition, and the control measures that
will be implemented, predicted noise levels from seismic acquisition are not considered likely to cause
injury or TTS effects, or result in any ecologically significant impacts at a population level for any species
of fishes that may be present within or adjacent to the Operational Area during the Petrelex 3D MSS.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to fishes and elasmobranchs is Slight (1). The likelihood of this consequence occurring is
Occasional (C) and the residual risk is considered to be Low

Benthic Invertebrates

Species Sensitivity and Sound Exposure Thresholds

Research is ongoing into the relationship between sound and its effects on marine invertebrates such
as crustaceans, including the relevant metrics for both effect and impact.

Marine invertebrates lack a gas-filled bladder and are thus unable to detect the pressure component of
sound waves. However, all cephalopods as well as some bivalves, echinoderms and crustaceans have
a sac-like structure called a statocyst, which includes a mineralised mass (statolith) and associated
sensory hairs (Carroll et al. 2017).

Cephalopods have epidermal hair cells which help them to detect particle motion in their immediate
vicinity (Kaifu et al. 2008). Decapods have similar sensory setae on their body (Popper et al. 2001) and
antennae which may be used to detect low-frequency vibrations (Montgomery et al. 2006).

The statocyst organs, found in a wide range of invertebrates, are utilised by animals to maintain their
equilibrium and orientation and to direct their movements through the water. Their functions include the
detection of gravitational forces and linear accelerations. Although there is little information available
on the functioning of these sensory organs, it has been suggested that marine invertebrates are
sensitive to low-frequency sounds and that this sensitivity is not directly linked to sound pressure but to
particle motion detection (André et al., 2016; Roberts et al., 2016; Edmonds et al., 2016). The statocysts
may play a key role in controlling the behaviour responses of invertebrates to a wide range of stimuli.
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 benthic invertebrates.

At the seafloor interface, crustaceans and bivalves are subject to particle motion stimuli from several
acoustic or acoustically-induced waves. These include the particle motion associated with an impinging
sound pressure wave in the water column (the incident, reflected, and transmitted portions), substrate
acoustic waves, and interface waves of the Scholte type. However, it is unclear which aspect(s) of these
waves is/are most relevant to the animals, either when they normally sense the environment or their
physiological responses to loud sounds so there is not enough information to establish similar criteria
and thresholds as done for marine mammals and fish. Including recent research, such as Day et al.
(2016a), current literature does not clearly define an appropriate metric or identify relevant levels
(pressure or particle motion) for an assessment. This includes the consideration of what particle motion
levels lead to a behavioural response, or mortality. Therefore, at this stage, we cannot propose
authoritative thresholds to inform the impact assessment. However, levels can be determined for
pressure metrics presented in literature to assist the assessment.

For crustaceans, a PK-PK sound level of 202 dB re 1 yPa (Payne et al. 2008) is considered to be
associated with no impact, and therefore applied in this impact assessment. Additionally for context,
the PK-PK sound levels determined for crustaceans in Day et al. (2016a), 209-212 dB re 1 yPa are
also considered in this impact assessment.
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Additionally, a threshold of 226 dB re 1 yPa PK was modelled and used for this impact assessment, for
comparison to Heyward et al. (2018) with regard to potential impacts to sponges and corals.

Impact Assessment

There has recently been a number of comprehensive reviews of seismic noise impacts to invertebrates;
Carroll et al. (2017), Edmunds et al. (2016) and DPIRD (Webster et al. 2018). Studies specific to prawn
species are limited, however, a number of studies have been undertaken on decapods with a range of
effects to no effects identified. As such studies of species in the same scientific order (Decapoda) have
been used to provide an indication of how sensitive prawns are when exposed to sound waves.

Edmonds et al. (2016) undertook a review and critical evaluation of crustacean sensitivity to loud
impulsive, low frequency underwater noise typically produced by seismic surveys. They identified that
sensitivity to underwater noise is shown by the Norway lobster and closely related crustacean species,
including juvenile stages. They concluded that current evidence supports physiological sensitivity to
local, particle motion effects of sound production. The DPIRD review (Webster et al. 2018) also
supported that there was no evidence in the current literature of direct mortality of crustaceans from
seismic exposure. A range of physiological responses have been identified in some studies, however,
the received sound levels are typically at levels that would be received within a few hundred metres
from the sound source or have been from repeated exposure at the same sound levels which is not
realistic in an actual survey.

Day et al. (2016a) found airgun exposure caused damaged statocysts in rock lobsters (Jasus edwardsii)
up to a year later. However, no such effects were detected in snow crabs after exposure to 200 shots
at 10 s intervals and 17-31 Hz) (Christian et al. 2003). For these studies, measured received noise
levels were 209-212 dB re 1 yPa (PK-PK) and 197-237 dB re 1 yPa (PK-PK), respectively. Day et al.
(2016a) also found that the rock lobster showed delayed time to right itself after exposure to airguns
and that two out of three experiments found no difference in tail extension reflex, while one showed
exposed lobsters had a 23% decrease 14 days after exposure. In contrast, no differences in righting
time were detected in the American lobster (Homarus americanus) 9, 65, or 142 days after exposure to
airgun noise (Payne et al. 2008). For these studies, measured received noise levels were 209-212 dB
re 1 yPa (PK-PK) and 202 dB re 1 pPa (PK-PK), respectively.

Day et al. (2016a) identified no changes to haemolymph biochemistry in rock lobsters up to 120 days
post exposure, though a reduction in haemocyte cell numbers was identified. Seismic exposure also
had a consistent and prolonged negative effect on lobster total haemocyte count (THC) for up to 120
days post-exposure, with decreases in THC ranging from 23% to 60% in the four experiments potentially
compromising their immune system. THC is commonly used as an assessment of stress and is
suggested to be related to immune competency and health status of crustaceans. Payne et al. (2008)
found no effects of seismic surveys on American lobster haemolymph biochemistry but possible
reduction in calcium. In contrast, Christian et al. (2003, 2004) found no chronic or long-term effects on
stress bioindicators in haemolymph. Andriguetto-Filho et al (2005) also carried out histopathological
studies on gonadal and hepatopancreatic tissue and reported that there was no damage that could be
associated with exposure to a four airgun array with a source peak pressure of 196 dBre 1 yPaat 1 m
within shallow waters (2-15 m).

Itis likely that the mechanism of impacts for invertebrates, such as prawns, are not from sound pressure,
but rather from particle motion. However, what is unknown is what particle motion levels lead to a
behavioural response, as described in Day et al. (2016a), or mortality. Water depth and seismic source
array size are related to the particle motion levels at the seafloor, with larger arrays and shallower water
being related to higher levels, which can then be related to effects on prawns. Despite the results
presented in Day et al. (2016a), the science around which metrics relate to an effect, and the
relationship therefore to impact, is still an area of ongoing research. While the pressure related metrics
identified in Day et al. (2016a) have been used to estimate the area of potential impact from seismic
surveys in some impact assessments, the literature available does not clearly define either the metric,
which should be used, or any associated level to use while conducting an assessment.
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In lieu of a suitable proxy, and because prawns have the potential to be in either the water column or
on the substrate, an understanding of level for pressure related metrics at which impacts were identified
gives some mechanism for being able to understand the area of potential impact from the Petrelex 3D
MSS. As Payne et al. (2008) identified no effects on righting time in lobster at 202 dB re 1 yPa (PK-
PK), and Day et al. (2016a) found effects at 209 dB re 1 yPa (PK-PK), the level of 202 dB re 1 pPa (PK-
PK) has been applied in this assessment as a precautionary threshold to determine potential impacts.

Accordingly, a range of sound exposure thresholds, from 202 dB re 1 pPa PK-PK to 212 dB re 1 pPa
PK-PK, based on the findings of the Payne et al. (2008) and Day et al. (2016a) studies, were applied in
the acoustic modelling study, and have been applied for this impact assessment (refer to

Table 7-8).

Table 7-8 Maximum Predictsed Distances (Rmax) to Effect Thresholds for
Crustaceans at the Seafloor, for Both Single Pulse Sites

Sound Exposure Threshold (PK-PK) Rmax (m)
212 dBre 1 yPa 202
211 dBre 1 pPa 260
210dBre 1 pyPa 279
209 dB re 1 pPa 293
202 dB re 1 pPa 681

As shown in

Table 7-8, at a sound exposure threshold of 209 dB re 1 pPa PK-PK, maximum predicted Rmax distance
was 293 m.

The PK sound level at the seafloor directly underneath the seismic source was estimated for both single
pulse modelling sites, and compared to the sound level of 226 dB re 1 pPa PK for sponges and corals
(Heyward et al. 2018). It was found that the level was not reached at either of the two sites.

As described above, the Operational Area overlaps with two pinnacles within the defined KEF. There is
no overlap between the KEF and the Acquisition Area. The area of overlap between the KEF and the
Operational Area is approximately 13.7 km2, which represents approximately 4.4% of the designated
area of the KEF (309.5 km?). Given the maximum predicted Rmax distance for impacts to crustaceans
of 293 m, there is the potential for some crustaceans on the seafloor within the KEF to experience
sound levels that could result in some low-level, sub-lethal effects (e.g. impairment of reflexes, damage
to statocysts and reduction in numbers of haemocytes). These sub-lethal effects could result in a
reduction in fitness to some individuals. However, it is unlikely that this would occur to the majority of
individuals at the pinnacles overlapped by the Operational Area, therefore, impacts at a population level
due to reduced fitness would be unlikely as there would be sufficient unaffected individuals to maintain
the population.

At received noise levels of 209 dB re pPa (PK-PK) (Day et al. 2016b) did not observe any impacts to
embryonic development, with hatched larvae found to be unaffected in terms of egg development, the
number of hatched larvae, larval dry mass and energy content and larval competency (i.e. survival in
adverse conditions); thus recruitment should be unaffected. Therefore, impacts at a population level
due to reduced recruitment would be to occur.

Summary

The potential impacts of noise emissions from the seismic source on benthic invertebrates during the
Petrelex 3D MSS are considered to be slight and short-term, as the activity is not likely to result in any
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ecologically significant impacts at a population level for any species of invertebrate that may be present
on the seafloor within or adjacent to the Operational Area.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to benthic invertebrates is Slight (1). The likelihood of this consequence occurring is Rare
(B) and the residual risk is considered to be Low.

Zooplankton

Species Sensitivity and Sound Exposure Thresholds

Plankton is a collective term for all marine organisms that are unable to swim against a current. This
group is diverse and includes phytoplankton (plants) and zooplankton (animals), as well as fish and
invertebrate eggs and larvae. There is no scientific information on the potential for noise-induced
effect in phytoplankton and no functional cause-effect relationship has been established. Noise-
induced effects on zooplankton, such as copepods, cladocerans, chaetognaths and euphausiids,
have been investigated in a number of sound exposure experiments. Parry et al. (2002) studied the
abundance of plankton after exposure to airgun sounds but found no evidence of mortality or changes
in catch-rate at a population-level.

Zooplankton includes fish eggs and larvae that are transported by currents and winds and hence cannot
take evasive behaviour to avoid seismic sources. With respect to the Petrelex 3D MSS, key spawning
areas for commercially targeted fish species (assessed under “Fish spawning” below) have been
identified as areas where zooplankton populations may be more important.

Larval fish species studied appear to have hearing frequency ranges similar to those of adults and
similar acoustic startle thresholds (Popper et al. 2014). Swim bladders may develop during the larval
stage and may render larvae susceptible to pressure-related injuries such as barotrauma. Effects of
sound upon eggs, and larvae containing gas bubbles, is focused on barotrauma rather than hearing
(Popper et al. 2014). Larval stages are often considered more sensitive to stressors than adult stages,
but exposure to seismic sound reveals no differences in larval mortality or abundance for fish, crabs
or scallops (Carroll et al. 2017).

For this impact assessment the sound exposure thresholds for mortality/PMI to fish eggs and larvae
from Popper et al. (2014), have been applied (as described above in the impact assessment for fish
and outlined below in Table 7-9). In addition, a threshold of 178 dB re 1 r Pa PK-PK derived from the
McCauley et al. (2017) study has also been applied as described below.

McCauley et al. (2017) found that after exposure to airgun sounds generated with a single airgun (150
cui) zooplankton abundance decreased and mortality in adult and larval zooplankton increased two-to
three fold when compared with controls. In this large-scale field experiment on the impact of seismic
activity on zooplankton, a sonar and net tows were used to measure the effects on plankton, and a
maximum effect-range of horizontal 1.2 km was determined. The findings contradicted the conventional
idea of limited and very localised impact of intense sound in general, and seismic airgun signals in
particular, on zooplankton, with the results indicating that there may be noise-induced effects on these
taxa and that these effects may even be negatively affecting ocean ecosystem function and productivity.

This study measured zooplankton abundance and the proportion of the population that was dead at
three distances from a single 150 cui airgun—0, 200 and 800 m. The experiment estimated the
proportion of the zooplankton that was dead, both before and after exposure to airgun noise, using net
samples to measure zooplankton abundance, and bioacoustics to identify the distribution of
zooplankton. In this study, copepods dominated the mesozooplankton (0.2-20 mm), and impacts were
not assessed on microzooplankton (0.02-0.2 mm) or macrozooplankton (>20 mm). There was
movement of water through the experimental area, which made interpreting their results more difficult
(Richardson et al. 2017).

McCauley et al. (2017) provide three findings from the experiment to show that zooplankton were
affected by the seismic source:
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m the proportion of the mesozooplankton community that was dead increased two- to three-fold;
m the abundance of zooplankton estimated by net samples declined by 64%; and
m the opening of a “hole” in the zooplankton backscatter observed via acoustics.

They found that exposure to airgun noise significantly decreased zooplankton abundance, and
increased the mortality rate from a natural level of 19% per day to 45% per day (on the day of exposure,
and that these impacts were observed out to the maximum range assessed (1.2 km) (Richardson et al.
2017).

Scientists from CSIRO’s Oceans and Atmosphere Business Units were contracted by APPEA to
undertake a desktop study that: a) critically reviewed the methodologies and findings of the McCauley
et al. (2017) experiment; and b) simulated the large scale impact of a seismic survey on zooplankton in
the North West Shelf region, based on the mortality rate associated with airgun noise exposure reported
by McCauley et al. (2017).

The CSIRO review of the McCauley et al. (2017) study found that there were three primary questions
raised by the results of the experiment, all of which warrant further investigation (Richardson et al.
2017):

1. Why was there no attenuation of the impact with distance?

There is no consistent decline in the proportion of zooplankton that are dead with increasing
distance away from the airgun. The energy of the sound waves at a distance of 1.2 km is
substantially lower than at the source.

2.  Why was there an immediate decline in abundance?

It is unclear why there would be a near immediate drop in zooplankton abundance as measured
by net samples and acoustic data. If zooplankton were killed, they would not immediately sink from
the surface layers, or be rapidly eaten. A drop in abundance would be more likely once the dead
zooplankton either sunk to the bottom or were removed by predation. Richardson et al (2017)
conclude it is difficult to explain this immediate decline in zooplankton abundance.

3. Was there sufficient replication to be confident in the study findings?

The conclusions were based on a relatively small number of zooplankton samples. A total of 24
samples were collected — 2 tows each sampling time x 3 distances from the gun (0 m, 200 m, 800
m) x 2 levels (Control, Exposed) x 2 replicate experiments (Day 1, Day 2). This means that there
were only 12 samples collected under conditions exposed to the airgun, six on each day of the two
experiments. The main potential confounding explanation in the study would be that a different
water mass entered the area on each day of the experiment and had lower abundance and higher
quantities of dead zooplankton. Richardson et al. (2017) conclude that: “although this is relatively
unlikely it cannot be discounted because of the relatively few samples collected and only two
replicate experiments conducted.”

Independently of the APPEA/CSIRO study, the International Association of Geophysical Contractors
(IAGC) conducted its own review of the McCauley et al. (2017) paper. This review came to the following
conclusion:

“While we found the study interesting, we are also troubled by the small sample sizes, the large
day-to-day variability in both the baseline and experimental data, and the large number of
speculative conclusions that appear inconsistent with the data collected over a two-day period.
Both statistically and methodologically, this project falls short of what would be needed to provide
a convincing case for adverse effects from geophysical survey operations.” (IAGC 2017).

The second component of the CSIRO study was to estimate the spatial and temporal impact of seismic
activity on zooplankton on the Northwest Shelf from a large-scale seismic survey, considering mortality
estimates of McCauley et al. (2017), and accounting for typical growth rates, natural mortality rates, and
the ocean circulation in the region The approach modelled a hypothetical 3D survey (2,900 km? in size,
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over a 35-day period, in water depths of 300-800 m) on the edge of the North West Shelf during summer.
To simulate the movement of zooplankton by currents, the researchers used a hydrodynamic model
that seeded 0.5 million particles into CSIRO’s Ocean Forecast Australia Model. Zooplankton particles
could be hit multiple times by airgun pulses if they were carried by currents into the future survey path.
The greatest limitation in this approach was accurate knowledge of the natural growth and mortality
rates of zooplankton, and to address this the CSIRO researchers tested the sensitivity of the model to
different recovery (growth-mortality) rates, and also the sensitivity of the results to ocean circulation by
undertaking simulations with and without water motion (Richardson et al. 2017).

The results of the simulations that included ocean circulation showed that the impact of the seismic
survey on zooplankton biomass was greatest in the Survey Region (defined as the survey acquisition
area with a 2.5 km impact zone around it) (22% of the zooplankton biomass was removed) and declines
as one moves beyond it to the Survey Region + 15 km (14% of biomass removed), and the Survey
Region + 150 km (2% of biomass removed). The time to recovery (to 95% of the original level) for the
Survey Region and Survey Region + 15 km recovery was 39 days (38-42 days) after the start of the
survey and three days (2-6 days) after the end of the survey (Richardson et al. 2017).

The major findings of the CSIRO study were that there was substantial impact of seismic activity on
zooplankton populations on a local scale within or close to the survey area, however, on a regional
scale the impacts were minimal and were not discernible over the entire Northwest Shelf Bioregion.
Additionally, the study found that the time for the zooplankton biomass to recover to pre-seismic levels
inside the survey area, and within 15 km of the area, was only three days following the completion of
the survey. This relatively quick recovery was due to the fast growth rates of zooplankton, and the
dispersal and mixing of zooplankton from both inside and outside of the impacted region (Richardson
et al. 2017).

Whilst the CSIRO modelling was carried out for the Northwest Shelf IMCRA Mesoscale Bioregion the
findings of this study are directly applicable in determining the potential impacts of the Petrelex 3D MSS
on zooplankton communities. The Bonaparte Gulf Mesoscale Bioregion, within which the Petrelex
Operational Area is located, and the Northwest Shelf Mesoscale Bioregion are both located within the
NWMR. The NWMR is distinguished from the other marine regions around Australia by its unique
combination of features. These include a wide continental shelf, very high tidal regimes, very high
cyclone incidence, unique current systems and its warm oligotrophic surface waters (Brewer et al.
2007). Whilst the Bonaparte Gulf Bioregion is located further to the north-east than the Northwest Shelf
Bioregion, it also covers tropical waters of the continental shelf and has broad-scale ocean circulation
dominated by the Indonesian Throughflow current system (Brewer et al. 2017).

Day et al. (2016b) found that “seismic exposure did not result in a decrease in fecundity, either through
a reduction in the average number of hatched larvae or as a result of high larval mortality; compromised
larvae or morphological abnormalities”. These results support the suggestion that early life stage
crustaceans may be more resilient to seismic air gun exposure than other marine organisms (Pearson
et al. 1994). Received levels were ~211 dB re 1 pyPa (PK-PK; approximately 205 dB re 1 yPa PK) and
as such are similar to those proposed by Popper et al. (2014).

Impact Assessment

As described above, the sound exposure thresholds used in this assessment for mortality/PMI to fish
eggs and larvae from Popper et al. (2014), have been applied, as well as the 178 dB re 1 yPa PK-PK
threshold derived from the McCauley et al. (2017) study (refer to Table 7-9).
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Table 7-9  Maximum Predicted Distances (Rmax) to Mortality/PMI Thresholds
in the Water Column for Fish Eggs and Larvae, and Zooplankton

Sound exposure threshold Rmax (km)
210 dB re 1 pPa?-s (SELz4n) 0.05
207 dB re 1 pPa (PK) 0.16
178 dB re 1 yPa PK-PK 6.95

As shown in Table 7-9, the maximum predicted Rmax distance for mortality/PMI effects in fish eggs and
larvae, based on application of the Popper et al. (2014) single pulse 207 dB re 1 pPa (PK) threshold is
160 m. Based on the application of the McCauley et al. (2017) threshold of 178 dB re 1 yPa PK-PK, the
maximum predicted Rmax distance increases to ~7 km.

Any potential mortality/PMI impacts to zooplankton communities have to be assessed in the context of
natural mortality in these populations. Any mortality or mortal injury effects to zooplankton (including
fish eggs and larvae) resulting from seismic noise emissions are likely to be inconsequential compared
to natural mortality rates, which are very high—exceeding 50% per day in some species and commonly
exceeding 10% per day (Tang et al. 2014). For example, in a review of mortality estimates (Houde and
Zastrow 1993), the mean mortality rate for marine fish larvae was M = 0.24, a rate equivalent to a loss
of 21.3% per day. In the experiment undertaken by McCauley et al. (2017) zooplankton mortality rate
background levels were 19%. Saetre and Ona (1996) calculated that under the ‘worst-case’ scenario,
the number of larvae killed during a typical seismic survey was 0.45% of the total population, and they
concluded that mortality rates caused by exposure to airgun sounds are so low compared to natural
mortality that the impact from seismic surveys must be regarded as insignificant.

Summary

The potential impacts of noise emissions from the seismic source on plankton during the Petrelex 3D
MSS are considered to be slight and short-term, as the activity is not likely to result in any ecologically
significant impacts at a population level for any fish eggs and larvae, or zooplankton that may be present
in the water column within or adjacent to the Operational Area.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to zooplankton is Slight (1). The likelihood of this consequence occurring is Occasional (C)
and the residual risk is considered to be Low.

Fish Spawning

Impact Assessment

High intensity impulsive sound emitted from the seismic source has the potential to result in behavioural
changes in fish or masking of fish vocalisations, which may temporarily divert efforts away from
spawning aggregations, egg production and recruitment success (Hawkins and Popper 2017). This
impact assessment is focused on fish spawning and recruitment for relevant key indicator commercial
fish species (refer to Table 4-5).

A spatial (area) analysis has been conducted to determine the overlap between the Acquisition Area
and the depth ranges of key relevant key indicator fish species (Table 7-10).
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Table 7-10 Spatial Overlap with Depth Ranges for Key Indicator Fish Species

Fish Species Depth Range (m) % of Spatial Overlap with the Acquisition Area*
Kimberley Stock Northern Territory
Stock
Goldband snapper 50-200 0.3% 0.8%
Red emperor 10-180 0.3% 0.7%
Blue-spotted emperor 5-110 0.3% 0.7%
Rankin cod 10-150 0.3% 0.7%

*The % of spatial overlap is based on the known depth ranges at which each species spawns within the Kimberley and Northern
Territory management boundaries. It is important to note that these management boundaries may not necessarily represent the
exact area at which the Kimberley and NT stocks spawn, however is a useful indicator for assessment purposes.

A temporal (duration) analysis has been conducted to determine the maximum overlap between the
timing of the Petrelex 3D MSS and the spawning times of relevant key indicator species (Table 7-11).

Table 7-11 Temporal Overlap with Spawning Periods for Key Indicator Fish

Species
Fish Species Spawning Timing % of Temporal Overlap*
Kimberley Stock Northern Territory

Stock
Goldband snapper November to May 21% 19%

(Kimberley)

September — March
(NT)

Red emperor September — June 15% 15%
Blue-spotted emperor July — March 14% 14%
Rankin cod June — December 17% 17%

and March

*The % of temporal overlap is based on the number of days each species may spawns within the Petrelex 3D MSS acquisition
window (64 days between September 2019 — December 2020). Please note, the Kimberly and NT goldband snapper stocks have
different spawning periods.

As shown in Table 7-10, there is minimal spatial overlap (0.3-0.8%) between the identified depth ranges
for key indicator species (Kimberley and NT stocks) and the Acquisition Area. The largest spatial
overlap (0.8%) is with the NT goldband snapper stock range. The temporal overlap with the spawning
periods for key indicator species (Kimberley and NT stocks) range from 14% (blue-spotted emperor) to
21% (goldband snapper).

Localised and short-term disturbances resulting from a transient seismic source are unlikely to result in
a discernible impact to demersal fish populations given that spawning and stock connectivity occurs
over significantly larger geographic areas, over several months, involves the production of millions of
eggs over multiple spawning events, and shows extremely high natural variation. If disturbance from
the passing seismic source temporarily diverts effort away from egg production or happens to coincide
with a spawning aggregation, it is acknowledged that spawning within that particular aggregation may
be disrupted at that particular time. Spawning at that particular site may simply be delayed for a short
period (minutes or hours) with fishes’ motivation to spawn resuming once normal behaviours resume,
although this may result in spawning during less favourable conditions (e.g. stage of tide). Fishes may
delay spawning further until conditions are favourable again. However, for the purpose of this
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assessment, if it is conservatively assumed that an entire spawning event at an affected aggregation
site is compromised by disturbance from the passing seismic source, impacts may still not be
discernible from natural variation given that only that particular site is affected at that point in time;
spawning will continue undisturbed elsewhere throughout the fishes’ ranges and the majority of
spawning aggregations in the region will be undisturbed. The affected fishes will also spawn again at
multiple other times during the spawning season and so discernible impacts to recruitment and
populations are not expected. While there may be multiple occasions during the seismic survey when
the activity coincides with and disturbs an individual spawning event somewhere within the Acquisition
Area, the acute nature of these disturbances is not expected to have a detrimental population level
impact.

It is highly unlikely that the Petrelex 3D MSS will cause any significant impacts to spawning and
recruitment in any key indicator commercial fish species given:

m the very short ranges to injury thresholds for fish eggs and larvae shown in Table 7-9 (160 m from
the seismic source based on the Popper et al. 2014 thresholds);

m  short impact ranges for any significant behavioural responses in adult fish (tens or hundreds of
metres);

m the short temporal overlap (14% - 21%) between the timing of the survey, and spawning times for
the key indicator species;

m the small extent of spatial overlap (0.3% - 0.8%) between the Acquisition Area and the identified
depth ranges for the key indicator species; and

The stock assessments for a number of WA and NT commercially targeted species are based on the
status of several key indicator species (including goldband snapper and red emperor). In particular,
goldband snapper and red emperor are the key indicator species for the NDSMF and Demersal Fishery.
Therefore, a further assessment is provided below for goldband snapper and red emperor.

Goldband Snapper and Red Emperor

Goldband snapper and red emperor lutjanids, which are known generally to be highly fecund, broadcast
spawners, releasing numerous batches of pelagic eggs into the water column over an extended
spawning period, up to several million eggs per year (Lloyd 2006; Newman et al. 2008).

Adult goldband snapper occur in continental shelf waters in depths of 50-245 m, in association with
offshore reefs, shoals, and areas of hard flat bottom with occasional benthos or vertical relief, and often
form large schools (Ovenden et al. 2004; Newman et al. 2008). ERM (2012) also recorded adult
goldband snapper over relatively featureless sediment habitats in 80 m to 90 m water depths in the
Montara, Padthaway, Bilyara and Tahbilk gas fields, in the Browse Basin, but did not observe this
species at similar depths on the slopes of shoals in the region. Juveniles typically occur on uniform
sedimentary habitat with no relief (Newman et al. 2008).

The following information was provided in consultation with a Principal Research Scientist at DPIRD in
2019 for the Polarcus Cygnus Phase 3 South EP, in regards to goldband snapper spawning:

m  Goldband Snapper is widely distributed throughout northern Australia and the tropical Indo—West
Pacific.

m  Goldband snapper is more typically found between approximately 50 m and 200 m water depths,
with evidence of a greater concentrations associated with the submerged ancient coastline
between 80 m and 140 m depths.

m  The species are serial/multiple batch spawners, releasing multiple batches of eggs into the water
column over a wide area during the spawning period, and likely spawn every few days throughout
the spawning period, or in response to environmental cues such as water temperature. Goldband
shapper spawn throughout their range.
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m  Gaughan and Santoro (2018) assessed the stock to be adequate and sustainable. The status of
goldband snapper was considered acceptable and the current risk control measures in place
were adequate (i.e. no new management required). However, the forward projections in model
derived outputs indicate a decreasing trend in biomass under current management settings. As
such, careful ongoing monitoring of the stock is required.

Updated advice from DPIRD Fisheries suggests that goldband snapper spawn between November and
May in the Kimberley region. This period is also broadly consistent with other goldband snapper
spawning in northern Australia, as reported for the Timor Sea and Arafura Sea stocks, where spawning
was found to occur for an extended period from September/October, peaking in December, and
remaining elevated with some fluctuations until March/April, and with minimum activity occurring during
the winter months (June - August) (Lloyd 2006). Although goldband snapper are understood to be
broadcast spawners, it is also understood that eggs and larvae do not travel long distances between
regions and there is limited genetic connectivity between the Kimberley stock and stocks in the Timor
and Arafura Seas, Broome, and the Pilbara and Exmouth stocks (Lloyd et al. 2000; Newman et al. 2000;
Ovenden et al. 2002; Newman et al. 2008).

The Kimberley stock and its spawning biomass are assumed to be separate, as both larval dispersal
and movement of adults between the stocks is understood to be negligible (Newman et al. 2008; Lloyd
et al. 2000; Newman et al. 2000; Ovenden et al. 2002).

While adults are understood to be a relatively vagile (free to move) species, the genetic subdivision
indicates constrained home ranges and limited migration of adults over long distances, potentially where
significant changes in water depth or other factors may influence adult movements (Ovenden et al.
2004). The range of the Kimberley stock is, therefore, considered separate from the adjacent Timor and
Arafura Seas stocks to the east, Indonesian stocks to the north, and the Broome stock. The
geographical extent of the Kimberley stock appears to encompass genetically similar sub-stocks (Lloyd
et al. 2000; Newman et al. 2000; Ovenden et al. 2002).

Red emperor may also spawn in offshore waters in the region. They are widely distributed across the
continental shelf in up to 180 m water depths and are associated with reefs, lagoons, epibenthic
communities, limestone sand flats and gravel patches (Newman et al. 2008). The species spawns
between August and May, with a peak in October and March. The species is also a serial batch
spawners, releasing multiple batches of eggs into the water column over a wide area during the
spawning period. While movement of adults between the Gascoyne, Pilbara, Kimberley and NT stocks
is understood to be limited, the stocks across northern Australia (from north Queensland to the mid-
west coast of WA) are understood to be biologically connected, with genetic homogeneity maintained
by the wide dispersal of pelagic eggs and larvae between these regions (Newman et al. 2008).

Given the vagile and highly mobile nature of lutjanid and lethrinid species, such as goldband snapper
and red emperor, no mortality or reduction in spawning biomass is expected, given that the available
research indicates that the stimuli to move and avoid the approaching sound source will occur before
sound reaches levels that could result in injury or mortality.

To provide an indication of natural variation, red emperor and goldband snapper spawning biomass and
recruitment rates fluctuate annually, with years of elevated of reduced recruitment influencing the overall
stock population (Marriott et al. 2014). Newman et al. (2003) and Marriott et al. (2014) suggest that both
spawning and recruitment success can vary depending upon both environmental (e.g. water
temperature, cyclones, El Nino-La Nina cycles) and anthropogenic influences (e.qg. fisheries catch levels
over and above natural mortality rates). Extended periods of high exploitation by fisheries can result in
decreases in the spawning stock biomass and number of effective spawning’s (Newman et al. 2003).

Between 1980 and 2013, the red emperor spawning biomass in the NDSMF generally decreased to
approximately 35% of unfished levels while recruitment success fluctuated inter-annually between a
minimum of approximately 150 million fish and 400 million fish (Figure 7-2). Similarly, goldband snapper
spawning biomass has declined steadily while recruitment success fluctuated inter-annually between a
minimum of approximately 250 thousand fish and 900 thousand fish (Figure 7-3).
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This provides an indication of natural inter-annual variability in the spawning and recruitment of both
red emperor and goldband snapper. Very large or very low recruitment success may reflect in the
available spawning mass several years later, and fisheries catch rates/natural mortality also influence
the available biomass. However, trends in spawning biomass and recruitment do not clearly reflect one
another, indicating that there may also be significant variation in spawning biomass and stock
recruitment success as a result of other natural factors.

Spawning biomass (% of unfished level)
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7007 2013
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Figure 7-2 Red Emperor Spawning Biomass as a Percentage of Unfished
Levels (top) and Recruitment (Millions of Fish) (bottom) (DoF 2015)
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Figure 7-3 Goldband Snapper Spawning Biomass as a Percentage of
Unfished Levels (top) and Recruitment (Thousands of Fish) (bottom) (DoF
2015)

To understand the potential area where spawning behaviour may be influenced by seismic sound, the
available research into behavioural impacts to fish has been considered. Behavioural effects of noise
on fish may vary depending on the particular circumstances of the fish, hearing sensitivity, the activities
in which it is engaged, its motivation, and the context in which it is exposed to sounds (Popper et al.
2014; Hawkins and Popper 2017). For example, fish may respond differently, depending on whether
they are foraging, migrating, resting or spawning. Changes in behaviour are generally temporary and
localised (McCauley 1994; Simmonds and MacLennan 2005; McCauley et al. 2000a; Fewtrell and
McCauley 2012; Popper et al. 2014; Carroll et al. 2017).

The majority of studies reviewed on the potential effects of seismic surveys on fish behaviour suggest
that behavioural responses are typically observed within several hundred metres (strong avoidance
responses) to several kilometres (minor responses such as changes in direction or position in the water
column) from the seismic source and quickly return to normal (within an hour) after the seismic source
has passed or ceased. These behaviours have been recorded in response to SPLs of 156 dB re 1 yPa
or greater and peak pressures greater than 160 dB re 1 yPa, returning to normal behaviour within as
little as an hour of the seismic source passing or ceasing (Wardle et al. 2001; Pearson et al. 1992;
Santulli et al. 1999; McCauley et al. 2000a; Fewtrell and McCauley 2012; Miller and Cripps 2013).
Based on the acoustic modelling completed for the Petrelex 3D MSS (Quijano et al. 2019), these SPL
levels correspond with ranges of approximately 8 — 12 km from the active source, depending on tow
direction.

However, some potentially more extensive and longer duration changes in distribution and local
abundance in demersal and pelagic species have been reported by Slotte et al. (2004), Engas et al.
(1996) and Engés and Lokkeborg (2002). Schools of fish were observed to be present within the survey
area in response to a 3,090 cui seismic array, although the density and local abundance of fish
increased gradually with distance from the survey lines, between ranges of a few kilometres and
potential subtle differences evident out to a maximum of 37 km. The differences in local abundance
were not clearly pronounced in all instances and results were inconsistent (trends were not observed
in all cases). It could also not be confirmed from these studies how much the changes in local
abundance and distribution could be attributed to the seismic survey or if normal migratory movements
or other natural factors also contributed to some degree. Changes in local abundance and distribution
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were no longer detectable within three to five days following completion of the survey (Slotte et al. 2004;
Engas et al.; 1996 and Engas and Lokkeborg 2002).

Therefore, despite changes in behaviour typically reported as occurring within several hundred metres
to several kilometres of a seismic source, the assessment of potential impacts to spawning considers
the maximum reported distance (37 km; from the findings of Slotte et al. 2004) as indicative of the
ranges to where the density, local abundance and behaviours of schooling fish may still continue to be
influenced by seismic sound levels to some small degree. Using this as a proxy is considered to be a
conservative approach, given that the 37 km maximum range reported in Slotte et al. (2004) was
reported for a 3,090 cui array volume, which is larger than the array proposed for the Petrelex 3D MSS
(2,495 cui). However, the reported changes in distribution and local abundance were minor and so the
behavioural effects at these further ranges are expected to be minimal and the method of assessment
adopted in this EP is considered to be worst case.

Popper et al. (2014) also suggests that the risk of any significant masking effects or changes in
behaviour for a large proportion of the fish exposed to a sound is of low to moderate risk in the far-field
(thousands of metres). Popper et al. (2014) and Hawkins and Popper (2017) indicate that potential
masking impacts to a significant proportion of a fish population are likely to be limited to shorter
distances from the source than behavioural changes.

To assess the potential spatial and temporal overlap with spawning goldband snapper and red emperor,
the assessment conservatively assumes the maximum spatial and temporal behavioural changes
reported by Slotte et al. (2004) and Engas et al. (1996); that the potential extent of impacts to spawning
may extend between a few kilometres and to approximately 37 km with some effects lasting up to 5
days following exposure. These ranges and timeframes have therefore been considered to provide an
indication of the maximum area and durations over which spawning behaviours may be affected by the
Petrelex 3D MSS.

Localised and short-term disturbances resulting from the transient seismic source is unlikely to result in
a discernible impact to demersal fish populations given that spawning and stock connectivity occurs
over significantly larger geographic areas, over several months, involves the production of millions of
eggs over multiple spawning events, and shows extremely high natural variation. If disturbance from
the passing seismic source temporarily diverts effort away from egg production or happens to coincide
with a spawning aggregation, it is acknowledged that spawning within that particular aggregation may
be disrupted at that particular time. Spawning at that particular site may simply be delayed for a short
period (minutes or hours) with fishes’ motivation to spawn resuming once normal behaviours resume,
although this may result in spawning during less favourable conditions (e.g. stage of tide). Fishes may
delay spawning further until conditions are favourable again. This strategy of reallocating energy and
adapting is common in demersal fishes where there may be a predation risk or environmental conditions
naturally fluctuate (e.g. Sancho et al. 2000; Claydon 2004; Pavlov et al. 2009), so this is not necessarily
unusual or indicative of a reduction in reproductive success.

For the purpose of this assessment, if it is conservatively assumed that an entire spawning event at an
affected aggregation site is compromised by disturbance from the passing seismic source, impacts may
still not be discernible from natural variation given that only that particular site is affected at that point
in time; spawning will continue undisturbed elsewhere throughout the fishes’ ranges and the majority of
spawning aggregations in the region will be undisturbed. The affected fishes will also spawn again at
multiple other times during the spawning season and so discernible impacts to recruitment and
populations are not expected. Given the transient nature of the survey and broad line spacing there is
limited potential for significant exposure and disturbance to be repeated at the same site. While there
may be multiple occasions during the survey when the activity coincides with and disturbs an individual
spawning event somewhere within the Acquisition Area, the acute nature of these disturbances is not
expected to have a detrimental population level impact.

It is also important to note that the seismic source will be constantly moving along predetermined lines
within the Acquisition Area, made up of “racetrack” line formations with sound levels received at any
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given location rising and falling periodically as the seismic source approaches and then moves away.
A line and reciprocal line would be completed within approximately 24 hours and then the survey vessel
and seismic source would be continuously moving across the racetrack, repeating the same pattern,
until the required coverage is completed. Based on the potential for fish distribution and local abundance
to take up to five days to return to normal levels, fish will likely begin to return to areas as the vessel
and seismic source moves laterally across the racetrack and become more distant.

To provide a ‘potential area of influence’, the Petrelex 3D MSS Acquisition Area, buffered by 37 km,
has been selected to provide a conservative estimate of the potential area that may be influenced by
sound emissions over the duration of the survey (up to 64 days). While this approach is not exact, the
precautionary assumptions described previously provide a conservative indication of the maximum
potential spatial and temporal overlap with available spawning habitat from seismic data being acquired
at any one time.

The ‘potential area of influence’ and spatial overlap, expressed as a percentage of the potential
goldband snapper stocks (Kimberley and NT), is presented in Table 7-12 for the selected 37 km range
from the Petrelex Acquisition Area. This spatial analysis indicates that the ‘potential area of influence’
(spatial overlap) may be between approximately 2-4% of the total area available to the Kimberley and
NT goldband snapper stocks (within the 50-200 m depth range).

It is important to note that this is simply an indication of the area that may be ensonified and where
potential spawning aggregations may be influenced. It is also important to note that there is no actual
reduction in the total spawning biomass, as the effects are expected to be behavioural and no fish will
be lost from the stock. Instead, while some temporary cessation of aggregation and spawning could
occur within this potential area of influence, it is possible that adult fish may continue to be motivated
to spawn or may simply aggregate and spawn further from the seismic source. In addition, goldband
shapper are serial/multiple batch broadcast spawners, releasing multiple batches of eggs into the water
column over a wide area, and spawn multiple times throughout the spawning period. They do not spawn
continuously. Therefore, the temporal overlap may also over-represent what may, in reality, be a
disturbance to one or two out of many spawning events for such a small proportion of fish effected
during the spawning season.

Table 7-12 Percentage of Temporal and Spatial Overlap with Goldband
Snapper Stock Range and Period

Parameter Kimberley Stock Northern Territory Stock
Spatial overlap (%) (including 37 km 2.5% 3.5%
buffer zone)
Temporal overlap (%) (including 5 days 22.5% 20.5%

of behavioural impacts)

Temporal and spatial overlap (%) 0.5% 0.7%
(including 37 km buffer zone and 5
days of behavioural impacts)

*The % of spatial overlap is based on the depth ranges at which each species spawns within the Kimberley and Northern
Territory management boundaries.

The Petrelex 3D MSS is estimated to take a maximum of 64 acquisition days to complete. Allowing in
the assessment for 64 days’ acquisition and up to five days for fish abundance and behaviour to return
to normal after the area is acquired — Petrelex 3D MSS accounts for approximately 69 days of potential
effects, which is approximately between 20-23% temporal overlap (with the Kimberley and NT stocks,
respectively) (Table 7-12).

Accounting for both the spatial overlap and temporal overlap with the spawning period therefore equates
to less than 1% with the goldband snapper range (Kimberley and NT stocks, respectively) (Table 7-12).
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The temporal and spatial overlap has been assessed as an acceptable level, given no discernible
population level impacts are expected to occur.

In the context of existing variations in spawning biomass and recruitment, the predicted impacts are
unlikely to be biologically significant over and above the current fished levels; recruitment success has
fluctuated between a minimum of approximately 250 thousand fish and 900 thousand fish, including a
peak in recruitment even when exploitation by fishing had reduced the spawning biomass to 35% of
unfished levels (Figure 7-3). The potential for some small cumulative impact to occur cannot be fully
discounted should the maximum predicted 1% combined spatial and temporal overlap from the Petrelex
3D MSS have an additive effect at the time when the spawning biomass is at a significantly reduced
level due to fishing activity. However, the impacts from the Petrelex 3D MSS are small and, as
highlighted above, the method of assessment is conservative given that it assumes that all spawning
associated with the ‘potential area of influence’ ceases, when in fact there will be no reduction in the
total spawning biomass and it is possible that adult fish may continue to spawn, particularly away from
the seismic source.

The most recent FRDC Status of Australian Fish Stocks Report (Saunders et al. 2018), indicates that
the biomass of the Kimberley and NT goldband snapper biological stocks are at a level that is unlikely
to be recruitment overfished and is currently classified as a sustainable stock. Therefore, in the context
of natural variability and the latest stock assessment, the effects of the survey are not expected to result
in a significant impact to the goldband snapper spawning biomass or recruitment.

In addition, the biomass of the Kimberley red emperor biological stock is classified as a sustainable
stock, however the NT stock is currently classified as undefined (Saunders et al. 2018). Given the
biological connectivity of the northern Australia red emperor stocks, the spatial overlap with the red
emperor spawning range is expected to be significantly less than predicted for goldband snapper and
potential impacts are expected to be negligible. Other species in the region are also understood to
spawn over wide areas and/or in coastal waters and, therefore, impacts to spawning are expected to
be very limited.

Summary

Based on the timing and duration (up to 64 days) of seismic acquisition, the potential impacts of noise
emissions from the seismic source on spawning of key indicator commercial fish species during the
Petrelex 3D MSS are considered to be slight and short-term, as the activity is not likely to result in any
ecologically significant impacts at a population level for any key indicator species that may be spawning
within or adjacent to the Acquisition Area during acquisition activities.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to fish spawning is Minor (2). The likelihood of this consequence occurring is Rare (B) and
the residual risk is considered to be Low.

Commercial Fisheries

Increased sound levels associated with seismic acquisition may modify the behaviour, local abundance
and distribution of fish species, and therefore affect commercial fisheries catch rates within the Petrelex
3D MSS Operational Area and in adjacent waters. Additionally, seismic acquisition has the potential to
affect commercial fisheries via displacement or exclusion of fishers from areas where they normally
operate for all or part of the period during which the survey is being acquired. This potential impact is
assessed in Section 7.4.

As described in Section 4.6.6, there are a number of Commonwealth, State (WA) and Territory (NT)
commercial fisheries that operate in waters overlapping the Operational Area, or in adjacent waters of
the central JBG, as follows:

m  Northern Prawn Fishery (NPF);
m  Northern Demersal Scalefish Managed Fishery (NDSMF);
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m  Mackerel Managed Fishery (MMF);

m  Demersal Fishery;

®  Spanish Mackerel Fishery; and

m  Offshore Net and Line Fishery (ONLF).

Scientific evidence of acoustic impacts on fish catches are somewhat equivocal because of the lack of
determination between natural movements and changes in fish abundance. Based on studies
presented in Engds et al. (1996) and Slotte et al. (2004) where fish were observed to return to the
survey areas within 3-5 days following completion of the seismic surveys, any disruptions would likely
be short-term and limited to the period of the survey itself, with conditions returning to ‘normal’ levels
soon (days to weeks after).

Not all studies have resulted in behavioural alteration. Feeding Atlantic herring (Clupea harengus)
schools off northern Norway showed no changes in swimming speed, direction or school size in
response to a transmitting seismic vessel as it approached from a distance of 27 km to 2 km, over a 6-
hour period (Pefia et al. 2013). As fishing areas are large and commercial fish species are free-
swimming, if fish are ‘scared’ temporarily from an area, based on evidence presented, it is likely they
will be displaced temporarily to another area still within the fishing zone and so able to be caught.

There is little research undertaken on what effect seismic surveys have on fish catchability. Salgado
Kent et al. (2016) acknowledge that there has been some effort to relate fisheries catch data to seismic
survey effort, but to date none of the Australian efforts to relate fin-fish catch rates with seismic surveys
have yielded results of any meaning. The Gippsland Marine Environmental Monitoring (GMEM) project
provided no clear evidence of adverse effects on scallops, fish, or commercial catch rates due to the
2015 seismic survey (Przeslawski et al. 2016a): “Catch rates in the six months following the seismic
survey were different than predicted in nine out of the 15 species examined across both Danish Seine
and Demersal Gillnet sectors. Across both fishing gear types, six species (tiger flathead, goatfish,
elephantfish, boarfish, broadnose shark and school shark) indicated increases in catch subsequent to
the seismic survey, and three species (gummy shark, red gurnard, sawshark) indicated decreases in
catch. These results support previous work in which the effects of seismic surveys on catch seem
transitory and vary among studies, species, and gear types.”

Research to date has identified effects and no effects from seismic surveys on catch rates and
abundance. This is likely due to the importance of the context of exposure. In many instances, fish may
move away from an area when a seismic survey is being undertaken. This could impact on the
catchability and catch rates for the target species of any commercial fisheries occurring in the same
area at the same time.

Bruce et al. (2018) used a 2D seismic survey in the Gippsland Basin in April 2015 as an opportunity to
quantify fish behaviour (field-based) and commercial fisheries catch desktop study) across the region
before and after airgun operations. The catch rates in the six months following the survey indicated that
six species (tiger flathead, goatfish, elephantfish, boarfish, broadnose shark and school shark) showing
increases in catch following the seismic survey, and three species (gummy shark, red gurnard, and
sawshark) showing reductions.

A critical review of the potential impacts of marine seismic surveys on fish and invertebrates (Carroll et
al. 2017) found that other studies on fish have positive, inconsistent, or no effects from seismic surveys
on catch rates or abundance. A desktop study of four species (gummy shark, tiger flathead, silver
warehou, school whiting) in the Bass Strait found no consistent relationships between catch rates and
seismic survey activity in the area, although the large historical window of the seismic data may have
masked immediate or short-term effects which cannot therefore be excluded (Przeslawki et al. 2016b).
Przeslawki et al. (2016b) concluded that “These results support previous work in which the effects of
seismic surveys on catch seem transitory and vary among studies, species, and gear types”. The body
of peer-reviewed literature does not indicate any long-term abandonment of fishing grounds by
commercial species, with several studies indicating that catch levels returned to pre-survey levels after
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seismic activity had ceased (Carroll et al. 2017). As noted by Przeslawski et al. (2016b), it is possible
that fish may be displaced from a survey footprint to adjacent areas, however the total number of fish
within the fishery stock remains unchanged.

Effects will be temporary as the seismic vessel traverses each survey line, and fish are expected to
move away as the airgun array approaches. As described above, behavioural responses in the key
indicator demersal and pelagic fish species (e.g. red emperor, goldband snapper and Spanish
mackerel) will be limited to distances of a few tens or at most hundreds of metres from the operating
seismic source.

Northern Prawn Fishery

Based on NPF fishing intensity data from 2013 to 2017 (sourced from the ABARES Fishery Status
Reports), the main area of fishing activity in the NPF in the southern JBG is located to the south of the
Petrelex 3D MSS Acquisition and Operational Areas (Figure 4-15). At the closest point, the boundary
of the Acquisition Area is located approximately 26 km from the main area of fishing activity in the south-
western part of the JBG, and approximately 110 km from main area of fishing activity in the north-
eastern part of the gulf, offshore from Fog Bay (see Figure 4-15). Acquisition of the survey could overlap
either the first or second fishing season in the NPF in 2020.

Based on catch and effort data presented in the NPF Data Summary 2016 (Laird 2017) the Bonaparte
statistical area, within which the Acquisition and Operational areas are located, had the second lowest
catch of banana prawns in 2016 (35 mt out of a total of 2,882 mt — 1.21%). Similarly, the Bonaparte
area had the second lowest catch of tiger prawns in 2016 (0.1 mt out of a total of 2,136 mt — 0.005%).
In 2015, the Bonaparte area had the lowest catch of banana prawns (26 mt out of a total of 3,916 mt —
0.66%), and there was no catch of tiger prawns recorded for this statistical area (Laird 2016).

As described above, the maximum predicted Rmax distance for impacts to crustaceans (including
prawns) is limited to 293 m from the nearest survey line. Prawns on the seafloor would have to be within
approximately 300 m of the active source to be exposed to potential sub-lethal effects. The Acquisition
and Operational Areas do not overlap the probable advection envelope for post-larval banana prawns
in the southern JBG, and therefore acquisition of the survey will not impact on any juvenile prawns as
they migrate offshore to deeper waters, where the adults are targeted by trawlers operating in the NPF.

Northern Demersal Scalefish Managed Fishery

Fish catch and effort data has been obtained from the WA DPIRD (Fisheries) for the NDSMF and MMF
and for the years 2012 to 2017 (FishCube). The data is summarised for coarse 60 nm x 60 nm Catch
and Effort System (CAES) blocks, with the Acquisition Area centred on the boundary between CAES
blocks 13280 and 12280.

A review of the FishCube catch and effort data indicated that between 2012 to 2017, in total 5 vessels
in the NDSMF reported catch for up to 18 days within the Operational Area. The total catch was 7,810
kg. Less than three vessels reported catch within the Operational Area each year between 2012 to
2017. Due to confidentiality reasons catch and effort data was not available as there where less than
three vessels reporting catch each year. Based on available data, catch and effort within the Operational
Area is expected to be low.

Demersal Fishery

Similar catch and effort data is currently not available from the NT DPIR (Fisheries). During consultation,
the NT DPIR advised that the Operational Area overlaps with approximately 10% (and the Acquisition
Area overlaps with approximately 1%) of the total area of which catch has been reported by the fishery
for the last 10 years.

A review of publically available AIS data for commercial fishing vessels via Global Fishing Watch (GFW)
revealed that three fishing vessels were present within the Operational Area and EMBA in 2018. These
fishing vessels were identified as being vessels within the Demersal Fishery. The majority of the vessel
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activity occurred north of the Operational Area, within the line, fish-trap and trawl permitted area (GFW
2019). It is expected that most of the activity in the Demersal Fishery in the central JBG is concentrated
on and around Flat Top Bank (north of the Operational Area), which coincides with the AIS data.

Mackerel Managed Fishery, Spanish Mackerel Fishery and Offshore Net and Line
Fishery

A review of FishCube data for 2012 to 2017 indicated that no catch by the MMF has been reported
within the Operational Area since 2013. Less than 3 vessels from the MMF fished within the Operational
Area in 2012 and 2013. However, due to confidentiality reasons catch and effort data was not available,
as there were less than three vessels reporting catch each year. Based on available data, catch and
effort within the Operational Area is expected to be low.

Similar catch and effort data is currently not available from the NT DPIR (Fisheries) for the Spanish
Mackerel and Offshore Net and Line Fisheries. During consultation, the NT DPIR advised that the
Operational Area overlaps with less than 1% of the area in which catch has been reported by both
fisheries for the last 10 years.

The MMF, Spanish Mackerel Fishery and ONLF target fast swimming pelagic species, such as Spanish
and grey mackerel, and blacktip and spot-tail sharks. As described above, the maximum predicted Rmax
distance to the injury threshold in the water column for the hearing groups of fishes with swim bladders
(Groups Il and 1l1), is 160 m (refer to Table 7-7), and the maximum predicted Rmax distance to the injury
threshold in the water column for the hearing group of fishes without swim bladders (Group |, incl.
sharks), is 70 m. The maximum predicted Rmax distance to the TTS threshold in the water column for
all fish hearing groups is ~3.1 km.

Large, pelagic, fast-swimming fish species such as mackerel and sharks are highly unlikely to
experience TTS effects as they can swim away from a seismic source. Individuals would have to remain
within ranges of approximately 3.1 km of the operating seismic source for a full 24-hour period to be
exposed to sound levels that could cause TTS. Pelagic fishes are most likely to exhibit behavioural
responses (avoidance) by moving away from an operating seismic source that approaches within a few
tens of metres of them.

Potential impacts to commercial catch rates in the NDSMF, Demersal Fishery, MMF, Spanish Mackerel
Fishery and ONLF are not likely to be significant based on the following reasons:

m  Mortality of fish (both immediate and delayed) is considered highly unlikely based on no
documented cases of fish mortality upon exposure to seismic airgun sound under experimental or
field operating conditions (ERM 2017).

m In the DPIRD Fisheries risk assessment of impacts from seismic surveys (Webster et al. 2018), it
is emphasised that consequence for individual fish only considers mortality and that the risk
assessment is not for application to larger scale impacts such as regional aggregations, fisheries,
management units and populations.

m  The stock assessment for key indicator commercial fish species (e.g. mackerel, red emperor)
indicates adequate stock status, breeding stock and fishery catch levels (Gaughan and Santoro
2018).

m  Fish recovery from TTS or behavioural effects is expected in days to weeks. No population level
effects are predicted to target fish species hence no lasting effects on their catchability, and
consequently to commercial catch rates are expected.

m  There are no effects predicted to the ecosystems or habitats of the North Coast fishing bioregion,
therefore the proposed seismic activities do not threaten the sustainability of the fisheries that cover
significantly smaller areas than the overall distribution of fish in the North Coast fishing bioregion.
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m  The sound exposure thresholds applied are highly conservative and the criteria predicting the
largest impact ranges (across all of the modelled sites and scenarios) have been utilised, providing
further conservatism in the impact assessment.

m  The area of potential impact assumes that the area will receive the same sound levels at the same
time for the entire period of a survey, which is not the case. The received sound levels at a location
will reduce and increase as the seismic vessel moves through the area during a survey.

m  The area of potential impact for the assessed species is a low proportion of the area they are likely
to inhabit. Thus, population effects are not likely as there is a significant proportion of the population
that remains unaffected.

Summary

Based on the timing and duration (up to 64 days) of seismic acquisition, the potential impacts of
underwater noise emissions from the seismic source on commercial fisheries catch rates during the
Petrelex 3D MSS are considered to be slight and short-term, as the activity is not likely to result in any
ecologically significant impacts at a population level for any key indicator commercial crustacean or fish
species targeted by commercial fisheries within or adjacent to the Operational Area.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to commercial fisheries is Minor (2). The likelihood of this consequence occurring is Rare
(B) and the residual risk is considered to be Low.

Marine Protected Areas

As shown in Figure 4-13, the north-western boundary of the Operational Area is located approximately
2 km from the south-east corner of the Multiple Use Zone (MUZ) of the Ocean Shoals Marine Park
(OSMP) (17 km from the Acquisition Area). The south-east corner of the Operational Area is located
approximately 35 km from the boundary of the Special Purpose Zone (SPZ) of the Joseph Bonaparte
Gulf Marine Park (JBGMP).

Oceanic Shoals Marine Park

As described in Section 4.6.1.1, the OSMP was established to protect a range of natural, cultural and
heritage values, including the Carbonate bank and terrace system of the Sahul Shelf KEF and the
Pinnacles of the Bonaparte Basin KEF, and foraging BlAs for loggerhead, flatback and olive ridley
turtles. All of these KEFs and BIAs overlap the MUZ of the OSMP. The characteristics of these KEFs
and BIAs are described in Sections 4.3 and Section 4.5.7.

Based on the sound level isopleths for modelling Site 1, and a tow direction of NE-SW, maximum
predicted received sound levels in the water column at the boundaries of MUZ are approximately 155-
160 dB re 1 yPa (SPL). The potential impacts to turtles, fishes/elasmobranchs, benthic invertebrates or
zooplankton associated with the KEFs and BIAs overlapped by the MUZ of the OSMP are assessed in
the sub-sections above. Given the distance from the Acquisition Area (17 km) and Operational Area
(2 km), received sound levels in the water column or at the seafloor within the MUZ of the OSMP is not
predicted to exceed any of the sound exposure thresholds for injury in turtles, fishes/elasmobranchs,
benthic invertebrates or zooplankton that may be present within the MUZ during acquisition of the
Petrelex 3D MSS.

Joseph Bonaparte Gulf Marine Park

As described in Section 4.6.1.1, the JBGMP was established to protect a range of natural, cultural and
heritage values, including the Carbonate bank and terrace system of the Sahul Shelf KEF, ‘Habitat
Critical’ for flatback turtles—internesting buffer around Cape Domett, and foraging BIAs for green and
olive ridley turtles. Part of the Carbonate bank and terrace system of the Sahul Shelf KEF and the
‘Habitat Critical’ for flatback turtles overlaps the MUZ of the JBGMP. The foraging BlAs for green and

Www.erm.com Version: 0 Project No.: 0500207 Client: Polarcus Seismic Limited 11 July 2019 Page 190



POLARCUS PETRELEX 3D MARINE SEISMIC SURVEY 2019-2020 ENVIRONMENTAL RISKS AND MANAGEMENT — PLANNED
Environment Plan

olive ridley turtles overlaps both the MUZ and the SPZ of the JBGMP. The characteristics of this KEF,
‘Habitat Critical’ and BlAs are described in Sections 4.3 and Section 4.5.7.

Based on the sound level isopleths for modelling Site 2, and a tow direction of NE-SW, maximum
predicted received sound levels in the water column at the boundaries of SPZ and MUZ are within the
range of 130 — 140 dB re 1 yPa (SPL). The potential impacts to turtles, fishes/elasmobranchs, benthic
invertebrates or zooplankton associated with the KEF and BIAs overlapped by the SPZ and MUZ are
assessed in the sub-sections above. Received sound levels in the water column or at the seafloor within
the SPZ or MUZ of the JBGMP will not exceed any of the sound exposure thresholds for injury, TTS or
behavioural disturbance in turtles, fishes/elasmobranchs, benthic invertebrates or zooplankton that may
be present within either zone of the marine park during acquisition of the Petrelex 3D MSS.

Summary

Based on the timing and duration (64 days) of the Petrelex 3D MSS, spatial separation from the Oceanic
Shoals and Joseph Bonaparte Gulf Marine Parks, and the control measures that will be implemented,
predicted noise levels from seismic acquisition are not considered expected to cause any impacts to
the natural and cultural heritage values of any AMP in the region.

Taking into account the adopted controls, the consequence of occasional short-term and localised
disturbance to marine protected areas is Slight (1). The likelihood of this consequence occurring is Rare
(B) and the residual risk is considered to be Low.
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7.1.3 Identification of Control Measures and Demonstration of ALARP

ENVIRONMENTAL RISKS AND MANAGEMENT — PLANNED

Control Measure Control Justification
Adopted
Inherent Design and Legislative Requirements
Minimum source size selected (2,495 cui) to acquire Yes The Polarcus 2,495 cui source was intentionally selected during the pre-planning phase of the
survey data and meet the geophysical objectives of Petrelex 3D MSS as it is the minimum source size identified to meet the geophysical objectives of
the survey. the survey, taking into account the depth of the seismic targets and the characteristics of the
underlying geology.
Part A of EPBC Policy Statement 2.1 will be applied Yes Part A of EPBC Policy Statement 2.1 are standard management procedures and will be implemented
in full to mitigate potential impacts to whales , during the Petrelex 3D MSS.
including:
m  Observation zone: 3+ km horizontal radius from
the seismic source.
®  Low power zone: 2 km horizontal radius from
the seismic source.
®  Shut-down zone: 500 m horizontal radius from
the seismic source.
m  Pre-Start-up Visual Observations
m  Soft-start Procedures
m  Start-up Delay Procedures
®  Operational Shut-down and Low-power
Procedures
Night-time and Low Visibility Procedures
Sighting Reports
Alternatives/Substitutes Considered
No practicable alternatives or substitutes were N/A N/A
identified.
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Control Measure Control Justification
Adopted
Additional Controls Considered
An MFO will be on board the seismic vessel and on Yes Consistent with Part B of EPBC Policy Statement 2.1, an MFO will be on board the seismic vessel
duty during daylight hours during the survey. and on duty during daylight hours during the survey.
Crew, survey personnel ar?d MFOs W"_' be l?riefed in Yes Crew survey personnel and MFOs will be briefed in marine fauna observations (i.e. identification),
the marine fauna observation, separation distance separation distance estimation, EP controls and EP reporting requirements.
estimation, controls and reporting requirements
relevant to this EP.
EPBC Act Policy Statement 2.1 No These control measures will not be implemented given the relatively low densities of whales
_ _ o expected in the Operational Area during survey acquisition, and the absence of any overlap with
Part B.2 — Night-time/ Poor Visibility critical habitats (i.e. feeding, breeding, calving areas) or a constricted migratory pathway.
The costs are grossly disproportionate to any potential environmental benefit gained.
EPBC Act Policy Statement 2.1 No These control measures will not be implemented given the relatively low densities of whales
_ expected in the Operational Area during survey acquisition, and the absence of any overlap
Part B.3 - Use of spotter aircraft and vessels to between critical habitats (i.e. feeding, breeding, calving areas) or a constricted migratory pathway
detect presence of cetaceans and the Acquisition Area. Additionally, survey acquisition is timed to avoid the humpback whale
migration season.
The costs are grossly disproportionate to any potential environmental benefit gained.
EPBC Act Policy Statement 2.1 No Consideration was given to the other controls provided for in Part B of the EPBC Policy Statement

Part B.5 - Passive Acoustic Monitoring (PAM) to
detect presence of vocalising cetaceans

2.1, including the use of PAM. The additional management measures described in Part B are
designed to ensure that impacts and interference to whales are avoided/and or minimised for
seismic surveys operating in areas where the likelihood of encountering whales is moderate to
high. There are no known aggregation areas for foraging, breeding, calving or resting habitat for
cetaceans within or in close proximity to the Operational Area.

Although PAM can be used to supplement visual observations made by the MFO, the method is
dependent upon animals vocalizing.

Costs for engaging a trained PAM operator for the survey are approximately US$40,000. The
significant additional cost of having a qualified PAM operator on board for the duration of the survey
when few or no detections are expected was determined to outweigh any limited additional benefit
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Control Measure

Control
Adopted

Justification

EPBC Act Policy Statement 2.1

Part B.6 - Adaptive Management Measures

Phasing of the survey to avoid the flatback turtle
(Kimberley stock) internesting period (May-July).

No

No

that PAM might provide, particularly given the proposed soft-start, night time and low visibility
procedures. MFOs may be trained in the operation of the PAM system on board the vessel,
however, MFOs on board the vessel will be present to undertake observational duties on deck and
therefore additional MFOs would need to be engaged at a similar cost.

Given that the Operational Area is not significant for cetaceans, and the limited detections expected
from the use of PAM, the cost of this option is considered to outweigh the limited potential for any
further reduction to an already low level of risk.

These control measures will not be implemented given the relatively low densities of whales
expected in the Operational Area during survey acquisition, and the absence of any overlap with
critical habitats (i.e. feeding, breeding, calving areas) or a constricted migratory pathway.

The costs are grossly disproportionate to any potential environmental benefit gained.

The Petrelex 3D MSS will be conducted outside of flatback internesting turtle habitat, which is
considered to be up to 60 km from nesting beaches (Commonwealth of Australia 2017). The
Acquisition Area is approximately 44 km from the nearest ‘Habitat Critical’ for flatback turtles and so
no impacts on behaviours in these habitats are expected. Phasing of the survey to avoid the
nesting period was considered as a further risk reduction measure, however, given that internesting
females are expected to occur beyond the predicted range of behavioural impacts and the other
proposed control measures, the survey scheduling limitations that would be created avoiding this
period were considered to provide little additional benefit and are therefore disproportionate to the
potential benefit gained.

Adult turtles within central JBG are more likely to occur in association with the year-round foraging
BIA that overlaps the Operational Area and, therefore, seasonal avoidance is not expected to
effectively reduce the risks.

Flatback turtle hatchlings do not have an offshore pelagic phase and are expected to remain close
to nesting beaches (Commonwealth of Australia 2012) and therefore, the significant numbers of
turtle hatchlings are not expected.

In the event that the DoEE delineate new internesting BIAs during the life of the EP, Polarcus will
address this through the Management of Change and New Information process outlined in Section
10.2.3, and controls will be considered to avoid peak nesting periods as required by the Recovery
Plan for Marine Turtles in Australia (Commonwealth of Australia 2017).
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Control Measure

Control
Adopted

Justification

Exclude seismic acquisition within turtle foraging
BlAs.

Increased line spacing within the foraging BIA to
reduce cumulative sound exposures.

Conducting the survey during daylight hours only.

Complete avoidance of spawning times for
commercially targeted key indicator species.

No

No

No

No

The combined foraging BIAs for flatback, loggerhead, green and olive ridley turtles in the JBG
overlap approximately 75% of the Acquisition and Operational Areas. Complete exclusion of the
BIAs from the Acquisition Area is not considered feasible as the loss in data would be too
significant and the survey would not be able to acquire the clients’ (block titleholders) required line
kilometre commitments under their permit to NOPTA.

The waters of the Operational Area are unlikely to represent significant foraging habitat for any
turtle species. Given that only short-term and localised behavioural impacts are predicted,
displacement from critical foraging habitat or population level impacts is not likely to occur and the
risk to turtles is already low. Therefore, the cost of excluding the BIAs far outweighs the small
environmental benefit that would be gained from doing so.

Line spacing has been designed to meet the requirement for 100% data coverage. Widening these
lines would result in gaps in the dataset that cannot be reconciled with other data and therefore the
survey objectives cannot be met.

Cumulative SEL exposures that may result in potential injury will not be exceeded (Quijano et al.
2019), therefore, widening the line spacing serves no purpose with respect to cumulative
exposures. Given the mobile nature of the source and other controls in place, impacts are predicted
to be behavioural, resulting from avoidance of single shot SPLs. Widening line spacing is not
expected to make any difference to the potential footprint where behavioural impacts could occur
along an acquisition line.

As identified in the Richardson et al. (2017) report, conducting survey activities during the day
rather than the night might minimize impact on zooplankton, as fewer zooplankton may occur near
the surface during the day because zooplankton vertically migrate in the water column to balance
food intake and predation risks, and are generally deeper during the day.

However, such a control would put major scheduling constraints on the Petrelex 3D MSS resulting
in a longer overall survey duration and additional time on the water with the potential for other
impacts and risks.

Not justified. Combined spawning periods for the key indicator species covers all 12 months of the
year, and therefore the survey could not be acquired.

The costs are grossly disproportionate to any potential environmental benefit gained.
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Control Measure

Control
Adopted

Justification

Complete avoidance of the goldband snapper
spawning period.

Restricting acquisition to a limited number of days
during the goldband snapper spawning period.

No

No

Complete avoidance of the goldband snapper spawning period was given careful consideration, but
was not considered practicable and as being disproportionate to the already low level of risk.
Goldband snapper potentially could spawn for nine months over the 2019-2020 period, it is not
operationally practicable for Polarcus to completely avoid acquisition during this period. Polarcus is
a multi-client company and cannot guarantee that the survey will be undertaken outside of the
spawning period, as acquisition is based on client requirements and operational considerations (i.e.
vessel availability in the region).

The earliest Polarcus is operationally able to acquire Petrelex 3D MSS is September 2019 (subject
to EP acceptance). If Polarcus was able to acquire Petrelex 3D MSS from September 2019 —
December 2020 (a 488-day period), the goldband snapper spawning season would represent
approximately 50% of this period. It is not practicable for Polarcus to limit seismic acquisition to a
243-day window for a two-year EP. Scheduling seismic acquisition is complex in nature, as
numerous factors need to be considered during the process.

For example, if Polarcus had a seismic vessel available within Commonwealth waters and the
vessel was unable to acquire Petrelex 3D MSS due to the spawning period (and the vessel was
unable to acquire any other surveys within Commonwealth waters), the cost to Polarcus would be
in the order of several million dollars, which would be detrimental to the commerciality of the
survey.

The duration and overlap with the goldband snapper spawning period has been assessed to be low
risk and acceptable based on the potential spatial and temporal overlap with spawning. Further
reduction of the temporal overlap is also not considered practicable due to potential flexibility
required for potential operational and weather downtime, which could jeopardise the survey
objectives, Polarcus obligations and client requirements (see below).

Polarcus considered restricting the number of days of acquisition during the goldband snapper
spawning period, however it was not considered practicable or feasible.

It is not feasible for Polarcus to restrict acquisition during this period, as the cost to return to acquire
the remainder of the survey (outside of the spawning period) to Polarcus is in the order of several
million dollars, which would be detrimental to the commerciality of the survey.

The duration and overlap with the goldband snapper spawning period has been assessed to be low
risk and acceptable based on the potential spatial and temporal overlap with spawning.
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Control Measure

Control
Adopted

Justification

Further reduction of the temporal overlap is also not considered practicable due to potential
flexibility required for potential operational and weather downtime, which could jeopardise the
survey objectives, Polarcus obligations and client requirements (see below).

Reduce survey area to decrease area of overlap with
commercial fisheries.

No

Not justified. Polarcus would not be able to obtain the data for the identified hydrocarbon prospects
being targeted. There is minimal overlap (less than 2%) between the Acquisition Area and key
fishing areas for the Northern Demersal Scalefish Managed Fishery, Mackerel Managed Fishery,
Spanish Mackerel Fishery, Offshore Net and Line Fishery and Demersal Fishery.

Payment of compensation to commercial fishers for
loss of catch due to displacement or via seismic
noise reducing the ‘catchability’ of fish.

No

Not justified. Whilst a compensation or ‘make-good’ process can be an appropriate mechanism for
compensating fishers who are impacted by a seismic survey, either by displacement or from a loss
of catch, compensation has to be assessed on a case-by-case basis. If compensation is
appropriate for the activity, an appropriate process should be developed in collaboration with
stakeholders. Polarcus has determined that compensation for commercial fishers is not an
appropriate control or mitigation measure for the Petrelex 3D MSS, given the nature and scale of
the activity, and the minimal impacts expected to the commercial fishing industry.

Improvements Considered to Effectiveness of Controls (functional

ity, availability, reliability, survivability, independence and compatibility)

A 500 m shut-down zone from the operating source, Yes In order to reduce the potential risks to turtles, the 500 m shut-down zone is considered to be a

as per the shut-down zone for whales in EPBC Act practicable measure to implement given that precaution zones will already be established for
Policy Statement 2.1, will also be applied to turtles. whales.

A 500 m shut-down zone from the operating source, Yes In order to reduce the potential risks to whale sharks, the 500 m shut-down one is considered to be

as per the shut-down zone for whales in EPBC Act
Policy Statement 2.1, will also be applied to whale
sharks.

a practicable measure to implement given that precaution zones will already be established for
whales.
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Control Measure Control Justification
Adopted
Two MFOs will be available on board the seismic Yes In order to share shifts and manage fatigue, Polarcus ensures that two MFOs are available on
vessel to manage shift duties during daylight hours board the seismic survey vessel.
during the survey. . L . .

g y This has proven to be effective in previous surveys. Polarcus engages reputable MFO suppliers for
seismic survey operations. In addition, when selecting MFOs, Polarcus gives preference to those
with previous experience on board a Polarcus vessel, familiarity with the Polarcus Management
System and those who have previously received positive feedback from Polarcus vessel party
managers.

Increased shut-down / lower power zone implemented No The likelihood of being able to spot a turtle at ranges further than 500 m is unlikely, therefore, no

for turtles. further precaution zone is proposed and is not considered necessary given the already low level of
risk.

Increased shut-down / lower power zone implemented No The likelihood of being able to effectively spot a whale shark at ranges further than 500 m is

for whale sharks.

unlikely, therefore, no further precaution zone is proposed and is not considered necessary given
the already low level of risk.

ALARP Statement

The residual risk has been determined to be Low. Polarcus considers the adopted control measures appropriate to manage the impacts of seismic sound on sensitive
receptors. As no reasonable additional or alternative controls were identified that would further reduce the impacts and risks, without jeopardising the objectives of the survey,

the impacts and risks are considered to be ALARP.
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7.1.4 Demonstration of Acceptable Levels

Context

Demonstration

Risk Level

Legislative Requirements

Conservation Advice,
Recovery Plans, and Other
Guidelines

AMP Values, Management
Prescriptions and IUCN
Reserve Management
Principles

Principles of Ecologically
Sustainable Development

Stakeholder Objections,
Claims, Concerns or
Advice

Acceptability Statement

The residual risk to all sensitive receptors associated with underwater noise emissions from the seismic source has been assessed as Low,
and will not have a significant impact upon Protected Matters in accordance with EPBC Policy Statement 1.1. — Significant Impact Guidelines.

The proposed control measures exceed the required standards and control measures set out in Part A of EPBC Policy Statement 2.1.

The activity will be undertaken in a manner consistent with the applicable objectives and actions of the following species conservation or
recovery plans, threat abatement plans, and conservation advice:

m  Conservation Management Plan for the Blue Whale;

Approved Conservation Advice for Megaptera novaeangliae (humpback whale);

Conservation advice for sei and fin whales;

Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia 2017); and

Whale shark — wildlife management program no. 57 (DPaw 2013).

The activity will be undertaken in a manner consistent with the applicable objectives and actions of the North Marine Parks Network
Management Plan.

No population-level impacts or serious or irreversible ecological implications are predicted to the values of the Oceanic Shoals Marine Park or
Joseph Bonaparte Gulf Marine Park.

The biological diversity and natural values of these AMPs will not be impacted in the long term, and therefore, management measures are
consistent with IUCN management prescriptions and the ecological use of the marine parks.

Polarcus has reduced the impact/risk of noise emissions from the seismic source to prevent serious or irreversible ecological damage. The
aspect and potential interactions are well understood and managed in accordance with EPBC Policy Statement 2.1 and applicable industry
standards and best practice guidance.

WAFIC, DPIRD and DPIR raised concerns regarding seismic acquisition during key spawning times for commercially targeted fish species
(i.e. key indicator species). DPIRD and DPIR provided updated advice regarding the spawning behaviours (depth ranges and timings) of
relevant species. The concerns raised by stakeholders have been assessed, responded to and controls adopted (where applicable).

Based on the criteria above, Polarcus considers the adopted control measures appropriate to manage the impacts of seismic sound on sensitive receptors to be of an

acceptable level.
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7.2 Noise Emissions: Cumulative Seismic Sound

7.2.1 Assessment Summary

Source of Impact / Risk

Cumulative impacts from seismic sound can potentially occur when:

®  Multiple seismic surveys occur in a region at the same time, leading to an increase in sound exposure to
the same receptors; or
B Seismic surveys occur one after the other in the same area over time.

Receptors

Marine fauna;

Fish;

Fish spawning;

Plankton, fish eggs and larvae;
Benthic invertebrates; and
Commercial fisheries.

Adopted Control Measures EPS #

Polarcus will engage with proponents identified as having potential concurrent seismic 2.1
activities within 40 km of the Petrelex 3D MSS.

A minimum separation distance of 40 km shall be maintained between the Petrelex 3D 2.2
MSS seismic sources and other operating seismic sources.

Details of Residual Impacts and Risks

No cumulative impacts are expected to occur as a result of the Petrelex 3D MSS. Impacts to receptors from
previous seismic surveys (completed in the last five years) are expected to have recovered, well in advance of
the Petrelex 3D MSS commencing. No other proposed seismic surveys have been identified to occur within the
time period of the Petrelex 3D MSS.

Therefore the consequence of cumulative impacts to receptors is considered Slight and the likelihood is Rare.

The residual risk associated with cumulative impacts from seismic sound has been determined to be Low.
Further detail is provided in the evaluation of impacts and risks below.

Risk Ranking Consequence Likelihood Risk
Inherent Risk Slight (1) Rare (B) Low
Residual Risk Slight (1) Rare (B) Low

7.2.2 Detailed Evaluation of Impacts and Risks

A review of seismic survey activities published on the NOPSEMA website has been undertaken to
identify other marine seismic surveys that have been completed or are planned in the same region as
the Petrelex 3D MSS.

This section assesses the potential for cumulative impacts associated with:

m Petrelex 3D MSS being undertaken in an area where other seismic surveys have occurred
previously; and

m  Petrelex 3D MSS being undertaken concurrently (as the same time) as other marine seismic
surveys in the areas.
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7.2.2.1 Previous Seismic Surveys

Cumulative impacts from successive surveys in the same areas can occur when the timing between
surveys is less than the recovery rate of any potential impacts to receptors.

Table 7-13 presents a summary of the marine seismic surveys that have been undertaken in the last
five years within approximately 150 km of the Petrelex 3D MSS Operational Area. The footprint of
impacts resulting from the Petrelex 3D MSS has been assessed as being localised, however a 150 km
buffer has been selected as a conservative search criterion.

In some instances, it has not been possible to confirm whether surveys have been undertaken or not,
the dates surveys were acquired or the final areas that were acquired. Therefore, for the purposes of
the assessment, it has been conservatively assumed that surveys have gone ahead within the area and
timescale proposed in their respective EPs.
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Table 7-13 Seismic Surveys Completed within 150 km of the Petrelex 3D MSS in the Last 5 Years

Year Company Survey Title Survey Location Survey Status and Timing Evaluation
2014 GX Westralia 2D SPAN | Large multi-basin SPAN survey. Completed prior to the end of It could not be confirmed if or when the
Technology Marine Seismic Q2 2014. proposed lines were acquired. However,
Australia Pty Survey the survey was completed >4 years ago
Ltd and recovery of all impacts are expected
to have occurred well before
commencement of the Petrelex 3D MSS.
No cumulative impacts are expected.
2017 Origin Gulpener 2D Located ~30 km from the Petrelex Completed between June — July | There is no spatial overlap with the
Seismic Survey 3D MSS Acquisition Area. 2017. Petrelex 3D MSS. The survey was
Maximum of 2,850 km? of 3D seismic = Maximum of 21 days of completed >2 years prior and recovery of
acquisition in NT/P84 permit. acquisition. allimpacts are expected to have occurred
well before commencement of the
Petrelex 3D MSS.
No cumulative impacts are expected.
2017 Santos Fishburn WA-459-P | Located ~60 km from the Petrelex Completed between June — July | There is no spatial overlap with the
Limited Seismic Survey 3D MSS Acquisition Area. 2017. Petrelex 3D MSS. The survey was
Maximum of 3,150 km? of 3D seismic = Maximum of 21 days of completed >2 years prior and recovery of
acquisition in exploration permit WA- | acquisition. all impacts are expected to have occurred
459-P. well before commencement of the
Petrelex 3D MSS.
No cumulative impacts are expected.
2018 Polarcus Zénaide 3D MSS Located ~94 km from the Petrelex Completed between January — There is no spatial overlap with the
3D MSS Acquisition Area. May 2018. Petrelex 3D MSS. The survey was
Maximum of 2,850 km? of 3D seismic = Maximum of 60 days of completed >1 year prior and recovery of
acquisition in exploration permit WA- | acquisition. all impacts are expected to have occurred
552-P. well before commencement of the
Petrelex 3D MSS.
No cumulative impacts are expected.
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Year Company Survey Title Survey Location Survey Status and Timing Evaluation
2018 Santos Bethany 3D Marine Located ~160 km from the Petrelex Completed between May — July | There is no spatial overlap with the
Limited Seismic Survey 3D MSS Acquisition Area. 2018. Petrelex 3D MSS. The survey was
Maximum of 12,610 km? of 3D Maximum of 75 days of completed >1 year prior and recovery of
seismic acquisition in NT/P85 and acquisition. all impacts are expected to have occurred
NT/P82 permits. well before commencement of the

Petrelex 3D MSS.
No cumulative impacts are expected.

2018 Santos Beehive 3D Marine Located ~62 km from the Petrelex Completed between July — There is no spatial overlap with the
Limited Seismic Survey 3D MSS Acquisition Area. August 2018. Petrelex 3D MSS. The survey was
Maximum of 975 km? of 3D seismic = Maximum of 30 days. completed >1 year prior and recovery of
acquisition in exploration permit WA- all impacts are expected to have occurred
488-P. well before commencement of the

Petrelex 3D MSS.
No cumulative impacts are expected.
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7.2.2.2 Concurrent Seismic Surveys

Over the scheduled period of the Petrelex 3D MSS, no other concurrent seismic surveys are planned
to occur in the region (at the time of EP submission to NOPSEMA).

Polarcus will engage with any proponents that are identified as having potential concurrent seismic
activities prior to commencing the Petrelex 3D MSS and will develop a concurrent operations plan for
any concurrent surveys identified within 40 km of the Acquisition Area.

For operational reasons (to prevent acoustic interference and preserve seismic data integrity) a
minimum separation distance of at least 40 km will be maintained between the Petrelex 3D MSS seismic
source and any other concurrently operating seismic sources during data acquisition activities. Given
this separation distance, underwater sound from the seismic sources is not anticipated to combine to
significantly raise the sound pressure levels to which receptors may be exposed. This is because, for
example, where sound levels from two sources combine through constructive interference, a doubling
of sound pressure corresponds with an increase in SPL of 6 dB (e.g. Hass 2013). Modelling of the
seismic source for the Petrelex 3D MSS (Quijano and McPherson 2019) demonstrates that sound levels
will be below 145-155 dB re 1uPa SPL at 20 km from the source (half way between two seismic sources
at their minimum separation distance of 40 km). A combination of seismic sound from two similar
seismic sources at this distance would therefore be expected to result in an SPL of no greater than 161
dB re 1uPa, which is below known behavioural response thresholds for marine fauna (e.g. cetaceans
and turtles).

While overall sound levels are not expected to be significantly elevated, it is acknowledged that the
result of multiple seismic vessels operating concurrently would represent a wider spatial area of
potential exposure to seismic sound for receptors.

Given, there are no other seismic surveys are currently planned to occur within the same region as the
Petrelex 3D MSS, and the control measures that would be in place should a concurrent survey occur,
the cumulative risk to receptors is considered Low.
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7.2.3 Identification of Control Measures and Demonstration of ALARP

maintained between the Petrelex 3D MSS seismic
sources and other operating seismic sources.

Control Measure Control Justification
Adopted
Inherent Design and Legislative Requirements
No relevant legislation has been identified. N/A N/A
Alternatives/Substitutes Considered
No practicable alternative or substitutes to the above = N/A N/A
controls have been identified.
Additional Controls Considered
Polarcus will engage with proponents identified as Yes Engagement with titleholders for potential concurrent seismic activities prior to acquisition
having potential concurrent seismic activities within commencing, and development of a concurrent operations plan (if required).
40 km of the Petrelex 3D MSS. Good industry practice, environmental benefit outweighs additional cost
A minimum separation distance of 40 km shall be Yes This measure will reduce the risk of cumulative impacts occurring and also preserves seismic data

quality.

Improvements Considered to Effectiveness of Controls (functional

ity, availability, reliability, survivability, independence and compatibility)

No practicable improvements have been identified.

N/A

N/A

ALARP Statement

and risks are considered to be ALARP.

The residual risk has been determined to be Low. Polarcus considers the adopted control measures appropriate to manage the risk of cumulative seismic sound impacts. As
no reasonable additional or alternative controls were identified that would further reduce the impacts and risks, without jeopardising the objectives of the survey, the impacts
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7.2.4 Demonstration of Acceptable Levels

Context

Demonstration

Risk Level

The residual risk is assessed to be Low.

Legislative Requirements

N/A - No legislative requirements has been identified that specifically address cumulative seismic sound impacts.

Conservation Advice, Recovery
Plans, and Other Guidelines

N/A — No specific Conservation Advice, Recovery Plans or Guidelines have been identifi