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S Dollars (Australian dollars unless specified otherwise)
% Percent
‘ Minutes
“ Seconds
° Degrees
°C Degrees Celsius
< Less than
AASM Airgun Array Source Model
ABARES Australian Bureau of Agricultural and Resource Economics
AET Australian External Territory
AF Aquarium Fishery (NT)
AFMA Australian Fisheries Management Authority
AFZ Australian Fishing Zone
AHO Australian Hydrographic Office
AlS Automatic Identification System
ALARP As low as reasonably practicable
AMOSC Australian Marine Qil Spill Centre
AMP Australian Marine Park
AMSA Australian Maritime Safety Authority
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APASA Asia-Pacific Applied Science Associates
API American Petroleum Institute gravity (A measure of how heavy or light a petroleum
liquid in comparison to water)
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BOM Bureau of Meteorology
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Abbreviation ‘ Description

BWMP Ballast Water Management Plan

CAES Catch and effort systems

CFA Commonwealth Fisheries Association

CHa Methane

CLF Coastal Line Fishery

™M Control Measure

CMID Common Marine Inspection Audit

COz Carbon dioxide

COLREGS International Regulations for Preventing Collisions at Sea
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cP Centipoise (unit of viscosity)

CPUE Catch Per Unit Effort

CSIRO Commonwealth Scientific and Industrial Research Organisation

cui / cu. in. Cubic inches
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DO Dissolved Oxygen
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DoE Commonwealth Department of Environment (superseded by Department of the
Environment and Energy)

DoF WA Department of Fisheries (superseded Department of Primary Industries and
Regional Development)

DNP Director of National Parks

DAWE Commonwealth Department of Agriculture, Water and the Environment (formerly
Department of Agriculture)
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Abbreviation ‘ Description

DAWR Commonwealth Department of Agriculture and Water Resources (superseded by
Department of Agriculture)

DITT NT Department of Industry, Tourism and Trade (formerly NT Department of Primary
Industry and Resources)

DollS Commonwealth Department of Industry, Innovation and Science (superseded by
Department of Industry, Science, Energy and Resources)

DNP Director of National Parks

DoT WA Department of Transport

DPaW WA Department of Parks and Wildlife (superseded by the Department of
Biodiversity, Conservation and Attractions)

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

DSEWPaC Commonwealth Department of Sustainability, Environment, Water, Population and
Communities (superseded by Department of the Environment)

EEZ Exclusive Economic Zone

EHS Environment, Health and Safety

EMBA Environment that may be affected

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

ESD Ecologically Sustainable Development

FRC Fast Rescue Craft

FRDC Fisheries Research and Development Corporation

GFW Global Fishing Watch

GHG Greenhouse Gas

HF High Frequency

HFO Heavy Fuel Oil

hrs hours

HSE Health, Safety and Environment

Hz Hertz

IAGC International Association of Geophysical Contractors

IAPP International Air Pollution Prevention
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IFO Intermediate Fuel Oil

IMCRA Integrated Marine and Coastal Regionalisation of Australia

IMO International Maritime Organisation

IMS Invasive marine species

IMT Incident Management Team

0GP International Association of Oil and Gas Producers

I0PP International Oil Pollution Prevention

IPIECA International Petroleum Industry Environmental Conservation Association

I1SO International Organisation for Standardisation

ISPP International Sewage Pollution Prevention

ITF Indonesian Throughflow

ITOPF International Tanker Owners Pollution Federation

ITQ Individual Transferable Quota

IUCN International Union for the Conservation of Nature

IWC International Whaling Commission

JASCO JASCO Applied Science

IBG Joseph Bonaparte Gulf

JHA Job Hazard Analysis

JRCC Joint Rescue Coordination Centre

KEF Key Ecological Feature

kg Kilograms

kHz Kilo-Hertz

km Kilometres

km? Square kilometres

Km/h Kilometres per hour

LAT Lowest Astronomical Tide

LNG Liquefied Natural Gas

m Metres

m?3 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

MDO Marine Diesel Oil
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MF Mid-Frequency

MFO Marine Fauna Observer

mg/| Milligrams per litre

MGO Marine Gas Oil

mins minutes

mm Millimetres

MMF Mackerel Managed Fishery (WA)

MNES Matters of National Environmental Significance
MoC Management of Change

MOP Marine Oil Pollution

MOU Memorandum of Understanding

MSDS Material Safety Data Sheet

MSS Marine Seismic Survey

N20 Nitrous Oxide

National Plan National Plan for Maritime Environmental Emergencies
NAXA Northern Australia Exercise Area

NDSMF Northern Demersal Scalefish Managed Fishery (WA)
NEATS National Electronic Approvals Tracking System
NEBA Net Environmental Benefit Analysis

NERP National Environmental Research Program

NKMP North Kimberley Marine Park

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
NOPIMS National Offshore Petroleum Information Management System
NOPTA National Offshore Petroleum Titles Administrator
NOx Nitrogen Oxides

NPF Northern Prawn Fishery

NPFI Northern Prawn Fishing Industry Pty Ltd

NPRAG NPF Resource Assessment Group
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Abbreviation ‘ Description

NRSMPA National Representative System of Marine Protected Areas
NSW New South Wales

NT Northern Territory

NTM Notice To Mariners

NTSC Northern Territory Seafood Council
NWA North West Alliance

NWMR North-west Marine Region

NWS North-west Shelf

Nz New Zealand

oDS Ozone-Depleting Substances

ONLF Offshore Net and Line Fishery (NT)
OPEP Oil Pollution Emergency Plan

OPGGS (E)R Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
OSmMP Oceanic Shoals Marine Park

oVvID Offshore Vessel Inspection Document
PAM Passive Acoustic Monitoring

PK Peak Pressure

PMI Potential Mortality Injury

PMST Protected Matters Search Tool

POB Persons On Board

Polarcus Polarcus Seismic Limited

POMF Pearl Oyster Managed Fishery (WA and NT)
ppm Parts per million

psi pounds per square inch

psu Practical Salinity Unit

PTS Permanent Threshold Shift

PTTEP PTTEP Australasia (Ashmore Cartier)
QLb Queensland

SAFS Status of Australian Fish Stocks

SBTF Southern Bluefin Tuna Fishery

SDS Safety Data Sheets

SEL Sound Exposure Level

SMF Spanish Mackerel Fishery
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SMPEP Shipboard Marine Pollution Emergency Plant
SMS Santos Management System

SOPEP Shipboard Qil Pollution Management Plan
SO« Sulphur Oxides

SOLAS Safety Of Life At Sea

SPL Sound Pressure Level

SRA Stock Reduction Analysis

SSMF Specimen Shell Managed Fishery

Sw South West

t Tonnes

TECs Threatened Ecological Communities

TTS Temporary Threshold Shift

WA Western Australia

WTBF Western Tuna and Billfish Fishery

WTO Wildlife Trade Operation

WAFIC Western Australian Fishing Industry Council
UXO Unexploded Ordinance
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Environmental Plan Summary

An Environment Plan (EP) summary has been prepared from material provided in this EP. This
summarises the items listed in Table EP-1, as required by Regulation 11(4) of the Commonwealth
Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009.

Table EP-1: EP Summary Table

EP Summary Material Requirement Relevant EP Section

Details of the titleholders nominated liaison | Section 1.3, page 2-4
person for the activity

The location of the activity Section 2.3, page 9
A description of the activity Section 2, page 7-16
A description of the receiving environment Section 3, pages 17-184

Consultation already undertaken and plans for | Section 4, pages 187-231
ongoing consultation

Details of the environmental impacts and risks Section 6 and 7, pages 240 -409 and 411-503

The control measures for the activity Section 8.6, pages 510-530

The arrangements for ongoing monitoring of the | Section 8, pages 504-542
titleholder’s environmental performance

Response arrangements in the oil pollution | Section 8.11, page 535 (EP); and in the OPEP (SO-00-BI-
emergency plan (OPEP) 2006.01)
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1 Introduction

1.1 Background

Santos Ltd (Santos) plans to acquire a three-dimensional (3D) marine seismic survey (MSS) in
Commonwealth waters in the southern Bonaparte Basin. The proposed activity is required to complete
exploration and appraisal of the hydrocarbon resources within Santos’ petroleum permits (WA-454-P,
WA-545-P, WA-27-R and WA-40-R) and surrounding waters in the Petrel Sub-Basin. Results from
previous exploration drilling and seismic acquisition undertaken in the area have highlighted potential
for further oil and gas resources. In order to evaluate this potential and provide adequate coverage
and data quality, Santos requires additional subsurface data via the seismic survey, called the Petrel
Sub-Basin South West (SW) 3D MSS.

Multi-client seismic company Polarcus Seismic Ltd (Polarcus) originally commenced drafting of this
Environment Plan (EP), with associated stakeholder consultation commencing in September 2019. As
a result of global events, EP preparation and stakeholder consultation were suspended by Polarcus in
June 2020. Santos replaced Polarcus as the titleholder for the Petrel Sub-Basin SW 3D MSS EP in March
2021. Santos resumed consultation with stakeholders regarding the survey in early May 2021.

1.2 Purpose of this Environment Plan

The Petrel Sub-Basin SW 3D MSS EP has been prepared in accordance with the Offshore Petroleum
and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS (E) Regulations) for assessment
and acceptance by the National Offshore Petroleum Safety and Environmental Management Authority
(NOPSEMA). This EP details the environmental impacts and risks associated with the Petrel Sub-Basin
SW 3D MSS, the defined Petroleum Activity (or ‘Activity’) and demonstrates how these will be reduced
to as low as reasonably practicable (ALARP) and to an acceptable level. The EP also provides an
implementation strategy that will be used to measure and report on environmental performance
during planned activities and unplanned events. The environmental management of the Activity
described in the EP complies with the Santos Environmental Management Policy (QE-91-1Q-00047)
(Figure 1-2) and with all relevant legislation. This EP documents relevant stakeholder consultation
performed during the planning of the Activity.

This EP will be valid from the date that it is accepted by NOPSEMA, until 31 March 2023.
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1.3 Titleholder

OPGGS(E)R 2009 Requirements

Regulation 15. Details of titleholder and liaison person.

(1) The environment plan must include the following details for the titleholder:
a) name;
b) business address;
c) telephone number (if any);
d) fax number (if any);
e) email address (if any); and

f) if the titleholder is a body corporate that has an Australian Company Number (ACN) (within the
meaning of the Corporations Act 2001).

(2) The environment plan must also include the following details for the titleholder’s nominated liaison
person:

a) name;
b) business address;
c) telephone number (if any);

d) fax number (if any); and

e) email address (if any).

1.3.1 Details of Titleholder

Santos will undertake the Petroleum Activity within petroleum permit areas WA-454-P, WA-545-P,
WA-27-R and WA-40-R and surrounding waters (Figure 1-1). Bonaparte Oil and Gas Pty Ltd is the
operator of both retention leases (WA-27-R and WA-40-R) and Santos Offshore Pty Ltd is the operator
of both exploration permits (WA-454-P and WA-545-P). Both are solely owned entities of Santos Ltd.
Titleholder details are provided in Table 1-1.

1.3.2 Details for Santos” Nominated Liaison Person

Details for Santos’ Nominated Liaison Person for the Activity are as follows:
Name: Michael Giles (Geophysical Manager)

Business address: Level 7, 100 St Georges Terrace, Perth, WA 6000
Telephone number: (08) 6218 7100

Email address: offshore.environment.admin@santos.com

Additional information about Santos and its operations can be obtained from the website at:
Www.santos.com.
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1.3.3 Notification Procedure in the Event of Changed Details

If there is a change in the titleholder, the titleholder’s nominated liaison person or a change in the
contact details for the titleholder or liaison person, Santos will notify NOPSEMA in writing and provide
the updated details.

Table 1-1:

Titleholder

Titleholder Details

ACN/ABN

ACN 007 550 923

WA-454-p

% Title Interest

Address

Santos Ltd - - 35% | 35%
ABN 80 007 550923
Business Address:
Level 7, 100 St Georges Terrace,
Za;?t:s N ACN 005 475 589 s | o Perth, Western Australia 6000
shore - - Teleph : 218 71
o A% ABN 38 005 475 589 (] o elephone number: (08) 6218 7100
Fax number: (08) 6218 7200
Email address:
offshore.environment.admin@santos.com
Bonaparte | \cn 060 530 109
Gas & Qil - - 65% | 65%
Pty Ltd ABN 72 060 530 109
Beach .
Energy ACN 007 845 338 o Business Address:
(Operations) | ABN 66 007 845 338 °l - . . Level 8, 80 Flinders Street,
Ltd Adelaide, South Australia 5000
Telephone number: (08) 8338 2833
Beach Fax number: (08) 8338 2336
Energy ACN 639 514 935 ) 10% } ) Email address:
(Offshore) ABN 59 639 514 935
tenures@beachenergy.com.au
Pty Ltd
Business Address:
Level 2, 5 Mill Street,
Neptune
Energy ACN 138 853 728 0% Perth, Western Australia 6000
- 5 - -
Bonaparte ABN 13 138 853 728 Telephone number: (08) 6205 3900
Pty Ltd .
Email address:
Johan.Janssen@neptuneenergy.com
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1.4 Environmental Management Framework

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

Requirements
(4) The environment plan must:

a) describe the requirements, including legislative requirements, that apply to the Activity and are
relevant to the environmental management of the Activity; and

b) demonstrate how those requirements will be met.

Regulation 16. Other information in the environment plan.

The environment plan must contain the following:

a) astatement of the operator’s corporate environmental policy.

1.4.1 Health, Safety and Environment Policy

The Activity will be conducted in accordance with the Santos EHS Policy (QE-91-1Q-00047) (Figure
1-2) and relevant legislative requirements presented within Appendix A, inclusive of references
to the relevant EP sections where the legislation may prescribe or control how the Activity is
undertaken. Sections 6, 7 and 8 of this EP detail and evaluate impacts and risks from planned
activities and unplanned events, provide control measures, set environmental performance
outcomes and standards, and provide the strategy for ensuring environmental performance is
achieved, as outlined within the EP.

1.4.2 International Legislation

Australia is signatory to numerous international conventions and agreements that obligate the
Commonwealth government to prevent pollution and protect specified habitats, flora and
fauna. Those that are relevant to the Activity are detailed in Appendix A.

1.4.3 Commonwealth Legislation

All activities conducted under the EP will comply with legislative requirements established under
relevant Commonwealth legislation, and in line with applicable best practice guidelines
and management procedures. These are further detailed in Appendix A.
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Environment, Health & N
Safety A Santos

Policy

Our Commitment

Santos is committed to being the safest gas company wherever we have a presence and preventing harm to
people and the environment

Our Actions

We will:
1. Integrate environment, health and safety management requirements into the way we work

2. Comply with all relevant environmental, health and safety laws and continuously improve our
management systems

3. Include environmental, health and safety considerations in business planning, decision making and
asset management processes

4.  Identify, control and monitor risks that have the potential for harm to people and the environment, so
far as is reasonably practicable

5. Report, investigate and learn from our incidents

6. Consult and communicate with, and promote the participation of all workers to maintain a strong
environment, health and safety culture

7. Empower our people, regardless of position, to "Stop the Job" when they feel it necessary to prevent
harm to themselves, others or the environment

8. Work proactively and collaboratively with our stakeholders and the communities in which we operate

9. Set, measure, review and monitor objectives and targets to demonstrate proactive processes are in
place to reduce the risk of harm to people and the environment

10. Report publicly on our environmental, health and safety performance

Governance

The Environment Health Safety and Sustainability Committee is responsible for reviewing the effectiveness
of this policy.

This policy will be reviewed at appropriate intervals and revised when necessary to keep it current.

Kevin Gallagher

Managing Director & CEO

Status: APPROVED

Document Owner: Jodie Hatherly, General Counsel and VP Legal, Risk and Governance
Approved by: The Board Version: 3
20 August 2019 Page 1 of 1

Figure 1-2: Santos EHS Policy
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2 Activity Description

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

Description of the Activity:
(1) The environment plan must contain a comprehensive description of the Activity including the
following:
a) the location or locations of the Activity;
b) general details of the construction and layout of any facility;

c) anoutline of the operational details of the Activity (for example, seismic surveys, exploration
drilling or production) and proposed timetables; and
d) any additional information relevant to consideration of environmental impacts and risks of
the Activity.
Note: An environment plan will not be capable of being accepted by the Regulator if an Activity or part of
the Activity, other than arrangements for environmental monitoring or for responding to an emergency, will
be undertaken in any part of a declared World Heritage property — see regulation 10A.

2.1 Terminology

To aid interpretation of the Activity description and impact assessment sections, Table 2-1 defines key
terminology used.

Table 2-1: Key Terminology

Term Explanation

Petroleum Activity The Petrel Sub-Basin SW 3D MSS, including all supporting activities.

(the Activity)

Full-fold Acquisition These are the areas within which the seismic source will be operated in full
Areas acquisition mode to acquire the seismic data and achieve the geophysical
objectives of the survey.

Within these areas, the normal mode of operation is to systematically traverse the
pre-determined sail lines, discharging the source at full capacity. However, the
source may also be used at less than full capacity within these zones, such as
during source testing.

These are the zones that surround the Full-fold Acquisition Areas. Typically, the

Active Source Zones .
zones will be used to:

+ incrementally build the power of the seismic source from non-operation to
full capacity, for the purpose of soft starts during line run-ins;

+  complete seismic acquisition and data collection along sail lines in the Full-
fold Acquisition Areas, during which the seismic source will be operated at
full capacity; and

+  complete line run-outs, during which the seismic source will be operated at
full capacity for approximately half a streamer length beyond the end of the
full-fold acquisition line, in order to complete the required data collection.
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Explanation

Additionally, these zones may also be used for occasional source testing at, or
below, full capacity.

Operational Area The Operational Area defines the area within which the seismic survey vessel will
operate during the normal conduct of the Petroleum Activity®. It includes the Full-
fold Acquisition Areas and the Active Source Zones, but also a working buffer
beyond these zones.

The operations to be conducted within the Operational Area include active
acquisition within the Full-fold Acquisition Areas, source emissions within the
Active Source Zones, line changes and equipment maintenance.

The seismic source or individual source elements within the array may be
infrequently discharged at or less than full capacity for testing (e.g. bubble tests) or
maintenance purposes (which are sometimes necessary to complete during line
changes). Testing typically takes just minutes or a few hours to complete and is
required to ensure seismic source integrity, both in terms of measured output and
discharge timing. Testing and maintenance of the seismic source may occur
anywhere within the Operational Area, whether inside or outside of the Active
Source Zones and Full-fold Acquisition Areas.

Racetrack The method by which sail lines (also known as acquisition lines) are traversed to
acquire the seismic survey data, comprising circuits that resemble a simple
racetrack.

Seismic source Comprises a configuration of multiple seismic source elements (“airguns”) which

discharge seismic pulses necessary to achieve the survey objectives.

Seismic source Interval between individual seismic pulses, sometimes referred to as “source point
interval interval”.

Seismic survey vessel | Vessel towing the seismic source arrays and streamers.

Streamers A series of cables towed underwater behind the seismic survey vessel. The
streamers accommodate hydrophones which record seismic reflections.

Support vessel Vessel undertaking support functions such as assisting with the management of on
the water communications with other third-party vessels, refuelling and resupply.
Support vessel includes a ‘chase boat’.

1 At any time during the survey, the seismic survey vessel may depart the Operational Area if, in the opinion of the vessel master, the
safety of the vessel and crew is at risk e.g. in the event of sea/weather conditions restricting manoeuvring capabilities. In this instance,
the seismic survey vessel may have its seismic equipment deployed in the water but will not be permitted to discharge the seismic
source. Likewise, during mobilisation and demobilisation to the Operational Area the seismic vessel may have its seismic equipment
deployed in water, as permitted under maritime law, but will not be permitted to discharge a seismic source. When vessels are
outside the Operational Area (e.g. transiting to or from location or holding position outside the Operational Area) and remain within
Australian waters, they come under the regulatory jurisdiction of AMSA and the Navigation Act 2012. Accordingly, this EP and
associated OPEP do not cover activities performed by the vessels while outside the Operational Area.
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2.2 Activity Overview

Santos plans to conduct the Petrel Sub-Basin SW 3D MSS in the Bonaparte Basin within petroleum
permits WA-454-P, WA-545-P, WA-27-R and WA-40-R and surrounding waters.

During the survey, a seismic survey vessel will tow a seismic source array and a series of streamers
within the Operational Area, as defined in Section 2.3. The seismic source will emit pulses of low-
frequency sound, which once reflected from the underlying rock layers beneath the seabed are
recorded by the towed streamers. The seismic survey vessel will be supported by other marine vessel
and helicopter operations.

2.3 Location and Operational Area

The Petrel Sub-Basin SW 3D MSS is located in Commonwealth waters of the southern Bonaparte Basin
(the Petrel Sub-Basin), in the Joseph Bonaparte Gulf (JBG). There are three areas defined for the
Activity (Table 2-1) based on the type of activities that will be undertaken and the output of the seismic
source. These are:

1. Full-fold Acquisition Areas;
2. Active Source Zones; and
3. Operational Area.
These areas are presented in Figure 2-1, and coordinates for each area are provided in Table 2-2.

The Operational Area is located approximately 28 kilometres (km) from the nearest Western Australia
(WA) coastline and approximately 80 km from the nearest Northern Territory (NT) coastline. The
Operational Area is located approximately 114 km from Kulumburu and approximately 169 km from
Wyndham in WA. The Operational Area is located approximately 246 km from Darwin and
approximately 99 km from Wadeye in the NT (Figure 2-1).

Water depths in the Operational Area range between 40 metres (m) and 107 m (below mean sea level).
Water depths range between 60 m and 103 m within the Full-fold Acquisition Areas.

2.4 Activity Duration and Timing

The survey is planned to be acquired over three areas, Areas A, B and C, as shown in Figure 2-1. The
survey is estimated to take up to 95 days to complete. This is the estimated number of days that the
seismic survey vessel would theoretically need to acquire the seismic data and conduct survey line
changes within the Operational Area. The estimated survey duration does not provide for potential
delays caused by slow vessel speeds, strong ocean currents, weather downtime, standby (e.g. caused
by whale sightings) and equipment failure or other delays relative to the acquisition plan, as these
factors are difficult to predict. An additional five contingency days of operation within the Operational
Area has been taken in consideration as part of the environmental assessment. Therefore, including
contingency time, the survey is estimated to take up to 100 days to complete, across Areas A, B and C.
Operations will be undertaken on a 24-hour basis.

Santos intends to acquire the full survey between 1 December 2021 and 31 March 2022. However,
should this not be achievable, then some or all of the survey may instead be acquired the following
year, between 1 December 2022 and 31 March 2023. The proposed timing of the survey has been
determined in consultation with commercial fishery stakeholders.

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 9 of 575



Santos

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 4).
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Table 2-2:

Operational Area

Active Source Zones

Santos

Proposed Petrel Sub-Basin SW 3D MSS areas and coordinates

Full-fold Acquisition Areas

Total Area: 12,833 km? :(';tzal combined area: 10,282 Total combined area: 3,584 km?

Area A: 3,235 km? Area A: 1,065 km?

Area B: 994 km?

Area B: 3,089 km? Area C: 1526 km?

Area C: 3,958 km? Y
Water depths: 40 m to 107 m Water depths: 45 m to 105 m Water depths: 60 m to 103 m

Area A: 74 mto 105 m Area A:78 mto 103 m

AreaB: 60 mto95m AreaB:62mto85m

AreaC:45mto 92 m Area C:60mto 84 m
Latitude Longitude Latitude Longitude Latitude Longitude
Operational Area (single area) Area A (Tern-Frigate) Area A (Tern-Frigate)
12°47' 127°58' 13° 14’ 128° 25’ 13°00' 128° 00'
25.415" S 14.408" E 58.455" S 38.998" E 47.416" S 04.810" E
12°47' 128° 06' 13° 34’ 128° 05' 13°15' 128° 16'
25.408" S 13.317"E 36.815" S 33.293"E 10.422"S 02.607" E
13° 14’ 128° 36' 13°11' 127° 39’ 13°25' 128° 05'
31.792"S 41.531"E 23.071"S 48.254" E 36.122"S 22.187"E
13°18'0.247" | 128°33' 12°51' 127° 59' 13°11' 127° 49'
S 25.748" E 46.712" S 53.843"E 12.458"S 24.428" E
13° 35’ 128°53'1.534" | Area B (Breakwater) Area B (Breakwater)
39.968" S E
13°59'1.469" | 128°28'0.862" 13° 14' 127° 54' 13° 34' 127°43'
S E 59.104" S 27.684" E 57.167"S 02.997"E
13°58' 128°27' 13° 36' 128°18' 13°23' 127° 54'
53.931"S 44.199" E 26.421" S 9.040" E 57.906" S 34.648" E
13°57' 128°23' 13°56' 127°57' 13° 36’ 128° 08'
12.266" S 42.394"E 35.876" S 5.203"E 34.665" S 29.890" E
13°55' 128° 16’ 13°35'3.311" | 127°33' 13°47' 127° 56'
46.776" S 29.821"E S 23.933"E 36.418" S 58.167" E
13°55' 128°10'1.287" | Area C (Sparrowhawk) Area C (Sparrowhawk)
33.635"S E
13°55' 128° 03’ 13°10' 128° 14' 13°31' 128°02'
59.732"S 27.864" E 52.785"S 31.955"E 29.821"S 24.796" E
13°56' 127° 56' 13° 36’ 128°43' 13°19' 128° 14'
36.016" S 37.435"E 57.847"S 48.137"E 49.364" S 40.812"E
13°58' 127°51'1.238" 13°55' 128° 25’ 13°37' 128° 34'
46.545" S E 59.849" S 24.157" E 19.097" S 18.334"E
13° 34' 127°23' 13° 55' 128°22' 13°49' 128°22'
17.433"S 59.483" E 21.705"S 12.843" E 57.490" S 04.702" E
13° 20’ 127°38' 13° 54' 128°17'
39.415"S 14.817"E 31.284"S 38.404" E
13°13' 127°30' 13°31' 127°52'
42.271"S 26.542" E 31.103"S 50.372" E

2.5 Acquisition Parameters

During the proposed seismic acquisition, the seismic survey vessel will traverse a series of pre-
determined sail lines within the Full-fold Acquisition Areas and Active Source Zones at a speed of
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approximately 4.5 knots (8.3 kilometres per hour (km/hr)). The seismic survey vessel will turn to make
line changes within the Operational Area. Adjacent sail lines will be spaced approximately 560 — 600
m apart. The seismic survey vessel will typically complete the lines in a ‘racetrack’ (loop) formation,
whereby a line is completed and the vessel turns to survey a parallel line offset by several kilometres,
before turning again to survey a line adjacent to the first line, offset by approximately 560 — 600 m.
The racetrack pattern is repeated as the seismic survey vessel gradually moves across the Full-fold
Acquisition Area.

Sail lines will either be acquired in a north-west to south-east orientation or in a north-east to south-
west orientation. As the acquisition direction has not yet been confirmed, this EP allows acquisition
to occur in either direction; however, acquisition within each Full-fold Acquisition Area will only occur
in one direction. Examples of potential sail line configurations are presented in Figure 2-2.

The three Full-fold Acquisition Areas are separate from one another, but sail lines may overlap within
the Active Source Zones, with the seismic source potentially operating over a previously acquired area
of seabed during line run-ins or run-outs.

The seismic source will be towed behind the seismic survey vessel and at a depth of approximately 5-
10 m below sea level. The seismic source will be discharged every 8.33 m to 12.5 m, depending on the
specific seismic source selected to complete the survey. Although the discharge interval is not yet
confirmed, the most conservative discharge interval applicable to the survey has been used for
acoustic modelling and EP purposes.

The streamers will be towed at a depth of between 10 m and 30 m below sea level, but always greater
than 10 m above the seabed. The streamers may be up to 9,000 m in length and therefore extending
up to approximately 9.5 km behind the seismic vessel. The total width of the streamer spread may
range between approximately 800 m and 1,400 m.

A summary of the survey parameters is provided in Table 2-3.
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Table 2-3:

Acquisition Parameters

Santos

Parameter Seismic Survey Parameters

Volume of seismic source

Max. 3,500 cubic inches (in%)

Operating pressure

2,000 psi

Seismic source depth

Approx.5—-10m

Vessel speed

Approx. 4.5 knots (8.33 km/hr)

Seismic source interval

Approx. 8.33—-12.5m

Seismic streamer length

Approx. 9.5 km

Total seismic streamer spread width

Approx. 800 -1,400 m

Seismic streamer depth

Between 10 mand 30 m

Sail line spacing

Approx. 560 — 600 m

Survey azimuth (line orientation)

Either north-east / south-west or north-west / south-east

Full-fold Acquisition Areas

Total combined area: 3,584 km?

Time to traverse a single sail line

Approx. 4 hours (hrs) and 5 minutes (mins) to 9 hrs and 40 mins
(depending on line lengths)

Sail line turn time

Approx. 3 —4 hrs

Total expected duration (includes
contingency)

100 days
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Santos PETREL SUB-BASIN SW 3D MSS: INDICATIVE SAIL LINE OPTIONS

Figure 2-2: Example sail line plans
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2.6 Support Vessels

Up to two dedicated support vessels (one being a chase vessel) will accompany the seismic survey
vessel to provide logistical, safety and equipment management duties. At least one vessel will be
rigged and capable of towing the seismic survey vessel in the case of an emergency. The vessels will
also mobilise to and from the mainland to undertake re-supply, refuelling and other support functions
for the Activity. The support vessels may be required to leave the Operational Area to respond to
unplanned events such as retrieval of accidentally over boarded floating objects, or communicating
with a third-party vessel, or for other logistical and safety reasons.

The seismic survey vessel will have a small on-board workboat, which may be launched from the
seismic survey vessel to assist with equipment deployment and retrieval, or to carry out streamer
maintenance activities. The seismic survey vessel will also have a fast rescue craft (FRC) on-board.

2.7 Aircraft

Aircraft maybe used for crew changes, critical equipment supply, surveillance and emergency response
uses. Aircraft includes helicopters and drones.
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3 Description of Environment

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

Description of the environment
(2) The environment plan must:

a) describe the existing environment that may be affected by the Activity; and

b) include details of the particular relevant values and sensitivities (if any) of that environment.

3.1 Environment that May Be Affected (EMBA)

This section summarises the key physical, biological, socio-economic and cultural characteristics of the
existing environment that may be affected (EMBA), both from planned activities and unplanned events
associated with the Activity. The description of the environment applies to two areas:

+  The Operational Area, as presented in Figure 2-1 and described in Table 2-1; and
+  The EMBA, as shown in Figure 3-1.

Most planned activities and unplanned events associated with the Activity may affect the environment
up to a few hundred metres from the marine vessel or aircraft. However, a large unplanned vessel
hydrocarbon spill would extend substantially beyond a few hundred metres.

3.1.1 Underwater Acoustic Emissions EMBA

Numerical acoustic modelling shows that noise levels exceeding predefined impact thresholds (refer
to Section 6.3) do not exceed the boundary of the unplanned vessel hydrocarbon spill EMBA, as
described below. Therefore, the unplanned hydrocarbon spill EMBA represents the overall EMBA for
activities conducted under this EP.

3.1.2 Unplanned Vessel Hydrocarbon Spill EMBA

Credible scenarios for unplanned vessel hydrocarbon spills considered for the EMBA and assessed in
Section 7.1 of this EP are outlined in Table 3-1. Stochastic hydrocarbon dispersion and fate modelling
applied to the largest credible hydrocarbon spill scenario, as summarised in Section 7.1, were
undertaken to inform the EMBA. The EMBA has therefore been based on the largest credible
hydrocarbon spill scenario — the instantaneous release of 1,062 cubic metres (m3) of marine diesel oil/
marine gas oil (MDO/MGO) from the seismic survey vessel within the Operational Area. The spill
trajectories from three modelled release locations have been combined to form a single EMBA. The
EMBA is illustrated in Figure 3-1.

While the EMBA represents the largest possible spatial extent that could be affected by the worst-case
hydrocarbon spill event, it is important to understand that the stochastic modelling considers 100
different simulations for any one-spill event (with three events modelled in total). Simplistically, each
simulation considers a different combination of metocean conditions over time. An actual spill event
is realistically represented by only one of the simulations and hence, have a much smaller spatial
footprint.
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Table 3-1: Summary of largest credible unplanned vessel hydrocarbon spill scenarios

Hydrocarbon Modelled Spill Comment Section
Type Volume
Hydrocarbon spill MDO/MGO 1,062 m? Modelled spill volume based on 7.1
(MDO/MGO) from the predicted largest fuel tank on
vessel collision — a seismic and support vessel.

surface release

Hydrocarbon spill MDO/MGO 37.5m? Spill volume based on 15 minutes | 7.2
(MDO/MGO) of flow at a pumping rate of 150
during refuelling m3/hr.

3.2 Environmental Values and Sensitivities

A comprehensive description of the environmental values and sensitivities of the existing environment
within the EMBA (as required by Regulation 13(3) of the OPGGS(E)R), is provided in this section of the
EP.

The Department of Agriculture, Water and the Environment (DAWE) Protected Matters Search Tool
(PMST) was used to determine potential receptors such as Matters of National Environmental
Significance (MNES) listed under the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) within the Operational Area and the EMBA. The results of these searches are provided in
Appendix B. A summary of the information derived from the Protected Matters Search, Bioregional
Plans and the identified Fauna Recovery Plans of relevance to the Operational Area and the EMBA is
provided in this section of the EP.

Table 3-2 below identifies the key values and sensitivities relevant to the Operational Area and EMBA
and cross-references the relevant sections of this EP where the values and sensitivities are described.
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Figure 3-1:
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Table 3-2:

Category

Key values and sensitivities

within the EMBA

Key environmental values and sensitivities relevant to the EMBA

Proximity to Operational Area

EED
Sections of
this EP

Santos

Relevant events that may impact on the
receptors

Category Il)

North-west Marine - Present in Operational Area and 331 N/A
Region EMBA
North Marine Region - Present in Operational Area and
EMBA
Provincial Bioregions Northwest Shelf Transition Present in Operational Area and 3.3.2
EMBA
Northwest Shelf Province 219 km W
Timor Province 255 km W
Climate - Present in Operational Area and 341 N/A
EMBA
Oceanography - Present in Operational Area and 3.4.2
EMBA
Bathymetry and - Present in Operational Area and 343
Geomorphology EMBA
Sedimentology - Present in Operational Area and 3.44
EMBA
Australian Marine Parks Oceanic Shoals AMP (IUCN 10 km N 3.5.1 Unplanned:
Category V) o«  MDO/MGO release from vessel collision
Oceanic Shoals AMP (IUCN 170 km NE e  Spill response operations
Category IV)
Oceanic Shoals AMP (IUCN 253 km NE
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Category Key values and sensitivities Proximity to Operational Area Relevant
within the EMBA Sections of
this EP
JBG AMP (IUCN Category VI — 12 km SE
Special Purpose)
JBG AMP (IUCN Category VI — 35 km SE
Multiple Use)
Kimberley AMP 105 km W
Cartier Island AMP (IUCN 429 km WNW
Category la)
Ashmore Reef AMP (IUCN 473 km WNW
Category la)
Ashmore Reef AMP (IUCN 500 km WNW
Category V)
State/Territory Marine North Kimberley Marine Park 23 km SW 3.5.23.5.2
Parks
Key Ecological Features Pinnacles of the Bonaparte Basin | Present in Operational Area and 3.6.1

(KEF)

EMBA

Carbonate bank and terrace
system of the Sahul Shelf

Present in Operational Area and
EMBA

Carbonate bank and terrae 105 km NE
system of Van Diemen Rise

Ancient coastline at 125 m depth | 280 km W
contour

Continental slope demersal fish 405 km W

communities

Santos

Relevant events that may impact on the

receptors

Santos Ltd |
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Category

Key values and sensitivities
within the EMBA

Proximity to Operational Area

Relevant
Sections of
this EP

Santos

Relevant events that may impact on the
receptors

Ashmore reef and Cartier Island 428 km NW
and surrounding Commonwealth
waters
Commonwealth Heritage | Ashmore reef National Nature 472 km NW 354
Places Reserve
National Heritage Places | The west Kimberley 23 km SW 354
Wetlands of Ashmore Reef National Nature 472 km NW 3.5.5
International Importance | Reserve
(Ramsar wetlands)
Non-coral benthic - Present in Operational Area and 3.6.3 Planned:
Invertebrates EMBA . Noise emissions
Unplanned:
. MDO/MGO release from vessel collision
e  Spill response operations
e Introduction of invasive marine species
Coral Reefs Ashmore Reef, Hibernia Reef and | 430 km NW 3.6.4 Unplanned:
Cartier Island e MDO/MGO release from vessel collision
Browse Island 420 km W e  Spill response operations
Coastal fringing reefs Within the EMBA
Seagrasses and - Within the EMBA 3.6.5
Macroalgae
Mangroves - Within the EMBA 3.6.2 Unplanned:
Islands _ Within the EMBA 3.6.2 . MDO/MGO release from vessel collision
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Category

Key values and sensitivities
within the EMBA

Proximity to Operational Area

Relevant
Sections of
this EP

Santos

Relevant events that may impact on the
receptors

e  Spill response operations

EMBA

Flatback turtle foraging BIA

Present in Operational Area and
EMBA

Flatback turtle internesting BIA

Adjacent to Operational Area

Olive ridley turtle foraging BIA

Present in Operational Area and
EMBA

Marine Mammals Australian snubfin dolphin 23 km SW 3.7.3 Planned:
foraging Biologically Important «  Noise emissions
Area (BIA) e Light emissions
Australian snubfin dolphin 23 km SW e  Planned operational discharge
breeding BIA Unplanned:
Indo-Pacific humpback dolphin 228 km NE e Hazardous and non-hazardous unplanned
breeding BIA discharges — liquid and solid
Indo-Pacific humpback dolphin 95 km W . MDO/MGO release from vessel collision
foraging BIA e Minor hydrocarbon release
Indo-Pacific spotted bottlenose 251 km NE *  Spill response operations
dolphin Breeding BIA e Marine fauna collisions
Pygmy blue whale migration BIA | 317 km NW e Introduction of invasive marine species
Dugong foraging BIA 490 km NW
Dugong breeding BIA 506 km NW

Marine Turtles Loggerhead turtle foraging BIA Present in Operational Area and 3.74 Planned:

. Noise emissions

e Light emissions

e  Planned operational discharge
Unplanned:

e Hazardous and non-hazardous unplanned
discharges — liquid and solid
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Category

Key values and sensitivities
within the EMBA

Olive ridley turtle internesting
BIA

Proximity to Operational Area

178 km NE

Green turtle foraging BIA

Present in Operational Area and
EMBA

Relevant
Sections of
this EP

Santos

Relevant events that may impact on the
receptors

MDO/MGO release from vessel collision
Minor hydrocarbon release

Spill response operations

Marine fauna collisions

Introduction of invasive marine species

Green turtle interesting BIA 175 km W
Green turtle nesting BIA 190 km W
Green turtle mating BIA 500 km NW
Hawksbill turtle internesting BIA | 480 km NW
Hawksbill turtle foraging BIA 500 km NW
EPBC Act-listed Whale shark foraging BIA 185 km 3.75
Threatened and
Migratory Fish Species
Seabirds Lesser crested tern breeding BIA Present in Operational Area and 3.7.6 Planned:
EMBA . Noise emissions
Roseate tern breeding BIA 63 km W e Light emissions
Lesser frigatebird breeding BIA 63 kmW ¢ Planned operational discharge
Unplanned:
Greater frigatebird breeding BIA 395 km NW
o Hazardous and non-hazardous unplanned
Wedge-tailed shearwater 390 km NW discharges — liquid and solid
breeding BIA . MDO/MGO release from vessel collision
White-tailed tropicbird breeding 395 km NW . Minor hydrocarbon release
BIA e  Spill response operations
Red-footed booby breeding BIA 390 km NW o Introduction of invasive marine species
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Category Key values and sensitivities Proximity to Operational Area Relevant Relevant events that may impact on the
within the EMBA Sections of receptors
this EP
Brown booby breeding BIA 455 km W
Greater crested tern breeding 285 km NE
BIA
Little tern breeding BIA 173 km W
Little tern resting BIA 480 km NW
Commercial Fisheries Commonwealth Northern Prawn | Historical fishing effort within the 3.8.1 Planned:
Fishery Operational Area «  Physical interaction
Northern Demersal Scalefish Limited historical fishing effort e Noise emissions (to target species)
Managed Fishery (WA) within the Operational Area Unplanned:
WA Mackerel Managed Fishery Limited historical fishing effort +  MDO/MGO release from vessel collision
(Area 1 — Kimberley) within the Operational Area o Spill response operations
NT Demersal Fishery Limited historical fishing effort ¢ Introduction of invasive marine species
within the Operational Area
NT Spanish Mackerel Fishery Limited historical fishing effort
within the Operational Area
NT Offshore Net and Line Fishery | Limited historical fishing effort
within the Operational Area
Key Commercial Fish and | Banana prawns Present within the Operational 3.8.1 Planned:

Shellfish Species

Tiger prawns

Goldband snapper

Red emperor

Saddletail snapper

Area and EMBA

. Noise emissions
o Light emissions
o Planned operational discharge

Unplanned:

Santos Ltd
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Category

Key values and sensitivities
within the EMBA

Crimson snapper

Spanish mackerel

Proximity to Operational Area

Relevant
Sections of
this EP

Santos

Relevant events that may impact on the
receptors

Hazardous and non-hazardous unplanned
discharges — liquid and solid

MDO/MGO release from vessel collision
Minor hydrocarbon release
Spill response operations

Introduction of invasive marine species

Heritage

Aboriginal heritage sites

Present on shoreline of EMBA

Native Title areas

25 km SW

Shipping Vessel traffic Overlaps the Operational Area 3.8.2 Planned:
e  Physical interaction
Unplanned:
o MDO/MGO release from vessel collision
e  Spill response operations
Oil and Gas Activities - Present in EMBA 383 Planned:
Tourism and recreation | - Present in EMBA 3.8.4 ¢ Physical interaction
) : - Unplanned:
Defence Northern Australian Exercise Overlaps the Operational Area 3.85
Area (NAXA) . MDO/MGO release from vessel collision
e  Spill response operations
Maritime and Cultural Historic shipwrecks 53kmN 3.8.6 Unplanned:

MDO/MGO release from vessel collision

Spill response operations
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3.3 Bioregions
3.3.1 Marine Regions

In 2008, the former Department of the Environment, Water, Heritage and the Arts (DEWHA) (now the
DAWE) introduced marine bioregional planning. Under these plans, the Australian marine
environment was categorised into six broad marine regions. 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 majority of the Operational Area is located within the North-west Marine Region (NWMR),
however the eastern portion of the Operational Area also overlap with the North Marine Region
(NMR) (Commonwealth waters offshore from the NT).

The Bioregional Plans for the NWMR (DSEWPaC 2012a) and NMR (DEWHA 2008b; DSEWPaC 2012b)
have been used in conjunction with other relevant management plans, reports and published papers
to inform this description of the environment.

3.3.1.1 North-west Marine Region

The NWMR comprises Commonwealth waters from the Western Australian-Northern Territory (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. The NWMR
is characterised by shallow-water tropical marine ecosystems, which is home to globally significant
populations of internationally threatened species (DSEWPaC 2012a). Main physical features of the
marine region include:

+  Extensive areas of continental shelf and slope, plateaux and terraces.

+  The narrowest continental shelf on Australia’s coastal margin.

+  Coralline algal reefs, and carbonate pinnacles and shoals.

+  Coral reefs which support high delivery of corals and associated fish and other species.

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

+ A number of major canyons on the continental slope that act as conduits for sediment and
nutrient transport.

+  Two areas of abyssal plain with deep waters.
+  The Indonesian Throughflow (ITF).
3.3.1.2 North Marine Region

The NMR comprises Commonwealth waters from west Cape York Peninsula to the 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 2008b). Physical features of the region include:

+ A wide continental shelf with water depths generally less than 70 m.
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+ The Van Diemen Rise, characterised by complex geomorphology with features including shelves,
shoals, banks, terraces and valleys.

+  The north of the region, a series of shallow canyons approximately 80-100 m deep.
+  Numerous limestone pinnacles.
+  The Arafura Shelf, an area of continental shelf.

+  Submerged patch and barrier reefs that form a broken margin around the perimeter of the Gulf
of Carpentaria.

+  The Gulf of Carpentaria coastal zone — waters up to 20 m deep.
+  Currents driven largely by strong winds and tides.

+ Complex weather cycles and a tropical monsoonal climate.
3.3.2 Provincial Bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, the
Operational Area overlaps the Northwest Shelf Transition within both the North-west Marine Region
(NWMR) and North Marine Region (NMR). The EMBA also overlaps this province, as well as the
Northwest Shelf Province and Timor Province of the NWMR (refer to Figure 3-2).

3.3.2.1 Northwest Shelf Transition

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

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

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

+  The Indonesian Throughflow (ITF) is the dominant oceanographic feature and dominates the
majority of the water column.

+  The strength of the ITF and its influence in the bioregion varies seasonally in association with the
North-west Monsoon.

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

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

3.3.2.2 Northwest Shelf Province

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

+  Located mostly on the continental shelf between North West Cape and Cape Bougainville.
+  Water depths range between 0-200 m.

+ Dynamic oceanographic environment, influenced by strong tides, cyclonic storms, long-period
swells and internal tides. Warm, oligotrophic waters derived from the ITF.
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The biological communities include diverse benthic and pelagic fish communities associated with
different depth ranges, seabird breeding sites and cetacean (humpback whale) migration route.

3.3.2.3 Timor Province

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

+

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

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

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

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

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

Several distinct habitats and biological communities occur within the region, and the reefs and
islands are regarded as biodiversity hotspots. A high level of endemicity exists in the demersal
fish communities of the continental slope in the Timor Province.
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Figure 3-2: IMCRA 4.0 Provincial Bioregions
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3.4 Physical Environment
3.4.1 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) (DSEWPaC 2012a). 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 (DSEWPaC 2012a).

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 four weather stations near
to the Operational Area, providing an overview of the localised climate. A summary of the seasonal
ranges in mean temperature, rainfall and wind speeds recorded are summarised in Table 3-3.

Table 3-3: Seasonal mean temperature, rainfall and wind speed ranges

Weather Distance from Season Temperature Monthly Wind Speed
Station Operational Area Rainfall (mm)
Dum In Mirrie 190 km east-north- | Wet 25.4-33.1 128.3-424.2 10.2-15.5
Airstrip east Dry 18.3-32.3 1.0-60.7 9.5-15.7
Channel Point 140 km east 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 100 km south-east Wet 20.2-344 80-312.2 No data
Airport Dry 16.8 — 34.4 0.7-4338 No data
Truscott 135 km south-west | Wet 25.2-35.1 28.6-325.0 No data
Dry 18.5-30.3 0.2-245 No data

BoM 2019b, 2019¢, 2019d and 2019e. N.B. Wind speed ranges include both 9 am and 3 pm conditions.
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3.4.2 Oceanography

3.4.2.1 Currents

The Operational Area is dominated by surface currents heavily influenced by both tidal motions and
the ITF, which transports warm waters from the Pacific Ocean into the Indian Ocean through the
Indonesian seas. The strength of the ITF is seasonal; it is weakened during the wet season when the
strong south-westerly winds cause intermittent reversals of the currents (Brewer et al. 2007). The
strengthening of the ITF in the dry season coincides with the development of the prevailing south-
westerly flowing Holloway Current, which transports waters from the Banda and Arafura seas and the
Gulf of Carpentaria southwards along the shelf (DEWHA 2008b).

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).

3.4.2.2 Waves

Short period waves within the JBG are generated by local synoptic winds and are typically 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.

3.4.2.3 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 (DSEWPaC 2012a). The oceanographic
environment of the JBG features some of the largest tidal 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.

Within the Northwest Shelf Transition provincial bioregion, tides range from 2-3 m offshore (micro-
tidal) rising to 3-4 m inshore (meso-tidal). The tidal range within the Operational Area is expected to
be variable, with the highest ranges occurring nearshore the JBG along the western portion of the
Operational Area, and a relatively low range along the eastern portion, following a north-east to south-
west contour. The predicted tidal range south-west of the Operational Area at Rocky Island
(approximately 32 km away) is expected to be between 0.12 m and 3.32 m (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
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Darwin are only approximately 0.15 m while offshore, the changes are expected to be considerably
less and quite insignificant (approximately 0.05 m) (RPS 2011).

3.4.2.4 Sea Temperature and Salinity

Sea temperatures and salinity in the region are heavily influenced by the ITF, which transports warm,
low salinity water from the western Pacific Ocean through to the Indian Ocean (DSEWPaC 2012a).
Although water temperatures in the region are among the highest in Australia and considered high by
global standards (DSEWPaC 2012a), 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 Operational Area ranges from 26.0°C to 30.2°C (Table 3-4).

Salinity in the Operational Area ranges from 33.4 psu to 34.7 psu (Table 3-4). 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).

Table 3-4: Monthly average sea surface temperature and salinity in the Operational Area

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

Temperature | 29.6 | 30.2 | 29.6 | 299 | 273 |27.2 |26.2 |260 | 274 |28.8 |293 | 295
(°C)

Salinity (psu) | 35.1 | 345 |352 [353 [345 |348 |346 |355 |354 |351 |349 | 3438

NOAA 20193, 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/RL1, WA-27-R) in support of GDF SUEZ Bonaparte LNG Project
(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).

3.4.2.5 Water Quality

The ITF 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 ranged from a minimum of 3.64 mg/L (49.8%) near the seabed to 7.80 mg/L
(117.2%) at the sea surface. 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 levels were low across the area during the time of
sampling. The data represents relatively low suspended solid values as would be expected for offshore
waters in the region (ERM 2011).
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3.4.3 Bathymetry and Geomorphology

The Operational Area is predominately characterised by a relatively flat and largely featureless seabed,
which gradually slopes from south (approximately 40 m deep) to north (approximately 107 m deep).
The water depths of the Active Source Zones and Full-fold Acquisition Areas are outlined in Table 3-5.

Table 3-5: Water depths in the Active Source Zones and Full-fold Acquisition Areas

Water Depth Range (m)

Active Source Zones Full-fold Acquisition Areas
Area A 74 —105 78-103
Area B 60— 95 62 -85
Area C 45-92 60 -84

Seabed morphology 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 (approximately 50 km south of the Operational Area), have been generated by the
strong outflows of sediment-laden water from Cambridge Gulf. Similar sandbars can be found in the
south-east of the JBG.

Ten key geomorphic features have been identified in the JBG (Przeslawski et al. 2011). The inner gulf
comprises mostly ‘shelf’ with ‘sand banks’ and ‘valleys’. The outer gulf and Timor Sea mostly comprise
‘basin’ with ‘banks/shoals’, ‘terraces’ and ‘pinnacles’ separated by ‘deep/hole/valley’ features and
escarpment. Four of these features are present in the Operational Area, as detailed below and as
shown in Table 3-6 and Figure 3-3.

The majority of the Operational Area is characterised as relatively featureless ‘shelf’ and ‘basin’
geomorphologic features. The western corners of the Active Source Zones for Area A and Area B
overlap with a series of banks, which form part of the carbonate bank and terrace system of the Sahul
Shelf Key Ecological Feature (KEF) (refer to Section 3.6.1). At their shallowest points, these banks rise
to approximately 62 m below surface.

A single ‘pinnacle’ is located within the north-west corner of the Full-fold Acquisition Area for Area A
and another pinnacle in the north-west of the associated Active Source Zone. The pinnacles form part
of the pinnacles of the Bonaparte Basin KEF (refer to Section 3.6.1). It is noted that the bathymetry of
these two particular pinnacle features (defined due to their relatively steep gradient) does not differ
significantly from the surrounding basin; at their shallowest points, these two features rise from water
depths of approximately 90 m to approximately 75 m of the sea surface.

The bank and pinnacle features in the Operational Area are therefore relatively deep water features
which are not as shallow or prominent as other bank, shoal or pinnacle features that occur in the wider
Bonaparte Basin and EMBA. Some of the banks and pinnacles present in the wider region can rise to
within less than 30 m of the sea surface (Brewer et al. 2007; Nichol et al. 2013).

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 34 of 575



Santos

Table 3-6: Geomorphic features relevant to the Operational Area (Przeslawski et al. 2011;
DSEWPaC 2012a).

Geomorphic Feature Operational Active Source Zones

Area

Shelf - sediment plains that are swept by strong tidal
currents and are subject to large influxes of v 4 v 4
suspended sediment and freshwater.

Pinnacle - hard substrate in an otherwise soft
sediment environment.

Bank/ Shoals - elevated features with a relatively
high proportion of hard substrate that support 4 4 v
patches of moderately dense flora and fauna.

Basin - low-relief expanses of unconsolidated
sediment.

3.4.4 Sedimentology

The sedimentology of the NWMR is varied due to the diversity of physical features from coral reefs to
a number of major canyons that act as conduits for sediment and nutrient transport (DSEWPaC 2012a).
Sedimentology in the NMR is also varied, with physical features including shallow canyons, which
mainly consist of calcium carbonate, based sediments, as well as limestone pinnacles and reefs
(DEWHA 2008Db).

The continental shelf in the JBG is the widest in Australia, extending up to 400 km from the shore. The
sedimentology of the JBG is unique, with most of the inner shelf being 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 in particular within the Sahul Shelf, reflects the
present-day oceanographic condition and displays 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/RL1) confirms that
the area is mainly dominated by sand, with similar proportions of smaller gravel, silt and clay (ERM
2011).
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3.5 Protected / Significant Areas

3.5.1 Australian Marine Parks

The Australian Marine Park (AMP) Network has been established around Australia as part of the
National Representative System of Marine Protected Areas (NRSMPA). The primary goal of the
NRSMPA 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 it, must be assigned to an International
Union for Conservation of Nature (IUCN) Category. Conservation objectives for IUCN categories
include:

+  la: Strict Nature Reserve

+ Ib: Wilderness Area

+ Il: National Park

+  Ill: Natural Monument or Feature

+ IV: Habitat/Species Management Area
+  V:Protected Landscape

+  VI: Protected area with sustainable use of natural resources — allows human use but prohibits
large-scale development.

The Operational Area does not overlap with any AMPs; however, five AMPs overlap with the EMBA
(Figure 3-4). These are presented in Table 3-7.

Table 3-7: Australian Marine Parks relevant to the EMBA

AMP IUCN Category Zone Distance to the
Operational Area
Oceanic Shoals AMP Multiple Use Zone (IUCN VI) 10 km north
Special Purpose Zone (Trawl) (IUCN VI) 114 km north
Habitat Protection Zone (IUCN IV) 170 km north-east
National Park Zone (IUCN II) 253 km north-east
JBG AMP Special Purpose Zone (IUCN VI) 12 km south-east
Multiple Use Zone (IUCN VI) 35 km south-east
Kimberley AMP Multiple Use Zone (IUCN VI) 105 km west
Cartier Island AMP Sanctuary Zone (IUCN la) 429 km west-north-west
Ashmore Reef AMP Sanctuary Zone (IUCN la) 473 km west-north-west
Recreational Use Zone (IUCN V) 500 km west-north-west
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The Kimberley, Cartier Island and Ashmore Reef AMPs are formally managed under the NWMR
management framework, whilst the Oceanic Shoals and JBG AMPs are formally managed under the
NMR management framework (see Section 3.3.1).

Each AMP and their values are summarised below based on the values described in the North-west
Marine Parks Network Management Plan (Director of National Parks [DNP] 2018a) and North Marine
Parks Network Management Plan (DNP 2018b).

The overarching values of the North-west Marine Parks Network Management Plan and North Marine
Parks Network Management Plan are:

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

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

+ Heritage values — non-indigenous heritage that has aesthetic, historic, scientific or social
significance.

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

3.5.1.1 Joseph Bonaparte Gulf AMP

The JBG AMP is located approximately 15 km west of Wadeye, NT, and approximately 90 km north of
Wyndham, WA, in the JBG. The JBG AMP covers an area of 8,597 km? with water depths from less than
15 m to 100 m. The JBG AMP is designated as IUCN Category VI, with two zones assigned under this
category: Special Purpose Zone (VI) and Multiple Use Zone (VI). Commercial activities, such as fishing,
tourism, and oil and gas exploration, are permitted within the JBG AMP Multiple Use Zone and Special
Purpose Zone.

The JBG AMP is characterised by:

+ A number of prominent shallow seafloor features including an emergent reef system, shoals, and
sand banks.

+  Habitats connecting to and complementing the adjacent WA State North Kimberley Marine Park.

+ 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 AMP create a physically dynamic and turbid
marine environment.

+  Biologically Important Areas (BIAs) for foraging and internesting marine turtles and the Australian
snubfin dolphin. Further information on BIA and species of conservation interest is provided in
Section 3.7.2.

+ Sea country within the marine park is valued for Indigenous cultural identity, health and
wellbeing.

+  Tourism, commercial fishing, mining and recreation (including fishing) are important activities in
the AMP.

+ The presence of the carbonate bank and terrace system of the Sahul Shelf KEF (refer to Section
3.6.1).
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3.5.1.2 Oceanic Shoals AMP

The Oceanic Shoals AMP 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 Oceanic Shoals AMP covers an area of 71,743 km?
and water depths from less than 15 m to 500 m, and is the largest marine park in the North Marine
Parks Network.

The Oceanic Shoals AMP is characterised by:

+ Examples of ecosystems representative of the Northwest Shelf Transition. The pinnacles,
carbonate banks and shoals within the AMP are sites of enhanced biological productivity.

+  Four KEFs (refer to Section 3.6.1), namely:
—  Carbonate bank and terrace systems of the Van Diemen Rise;
—  Carbonate bank and terrace system of the Sahul Shelf;
—  Pinnacles of the Bonaparte Basin; and
—  Shelf break and slope of the Arafura Shelf.
+  Foraging and internesting BIA for marine turtles (Section 3.7.2).

+ Sea country within the marine park is valued for Indigenous cultural identity, health and
wellbeing.

+  Commercial fishing and mining are important activities in the AMP.

3.5.1.3 Kimberley AMP

The Kimberley AMP is approximately 100 km north of Broome, WA and the central part of the
Kimberley AMP is adjacent to the WA Camden Sound State Marine Park. It covers 74,469 km?, with
depths from less than 15 m to 800 m.

The Kimberley AMP is characterised by:

+  High numbers of marine mammals such as dolphins, whales and dugong. The humpback whale
breeds and calves in the Kimberley AMP annually after undertaking an extensive migration from
Antarctica. Three dolphin species (Australian snubfin dolphin, Info-Pacific humpback dolphin and
spotted bottlenose dolphin) use the Kimberley AMP to forage within and travel to coastal waters
to calve and raise their young in inshore, protected waters.

+ Important foraging rounds for seabirds and shorebirds known to breed on Adele Island (outside
of the EMBA), including critically endangered eastern curlews and curlew sandpipers.

+  Sea country within the AMP is valued for Indigenous cultural identity, health and wellbeing.

+  Tourism, commercial fishing, mining, recreation (including fishing) and traditional use are
important activities in the AMP.

There are no KEFs within the Kimberley AMP.
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3.5.1.4 Cartier Island AMP

The Cartier Island AMP lies in the Timor Sea within the Australian External Territory (AET) of Ashmore
and Cartier Islands, approximately 600 km north of Broome, WA. It covers 172 km?, with water depths
from less than 15 m to 500 m. The south-flowing Leeuwin Current originates in this region, and
transports marine life southwards.

The entire Carter Island AMP is characterised by:

+ Important habitat for seasnakes, turtles, whale sharks, corals, sea fans and sponges. This marine
park and the nearby Ashmore Reef AMP are marine biodiversity hotspots, supporting a rich
diversity of species and high numbers of individuals.

+ Sea country within the marine park is valued for Indigenous cultural identity, health and
wellbeing.

+  Scientific research is an important activity in the AMP.
+  Two KEFs, namely:

— The continental slope demersal fish communities KEF, characterised by high levels of
endemic fish; and

— The Ashmore Reef and Cartier Island and surrounding Commonwealth waters KEF,
characterised by enhanced primarily productivity and aggregations of marine life.

Further information on the KEFs is provided in Section 3.6.1.
3.5.1.5 Ashmore Reef AMP

The Ashmore Reef AMP is in the AET of Ashmore and Cartier Islands, approximately 630 km north of
Broome, WA. It covers 583 km?, with depths less than 15 m to 500 m. The Ashmore Reef AMP is
comprised of three small islands, lagoons, sand flats, reef flats with a high diversity of hard and soft
corals and sponges, and large seagrass meadows. The AMP is a Sanctuary Zone with a small
Recreational Use Zone allowing access to the most westerly island (Australian Marine Parks, 2021b).

The Ashmore Reef AMP is characterised by:

+  The presence of around 100,000 seabirds than come to breed each year, including greater crested
terns, white-tailed tropicbirds and greater frigatebirds, and 10,000’s of migratory shorebirds that
forage in the surrounding waters, such as curlew sandpipers, bar-tailed godwits and great knots.
It is also a breeding site for green turtles.

+  Sea country within the AMP is valued for Indigenous cultural identity, health and wellbeing.
+  Tourism, recreation and scientific research are important activities in the Marine Park.
+  Two KEFs, namely:

—  The continental slope demersal fish communities KEF; and

—  The Ashmore Reef and Cartier Island and surrounding Commonwealth waters KEF.

+  The presence of the Ashmore Reef National Nature Reserve Ramsar site (Australian Marine Parks,
2021b).

Further information on KEFs and Ramsar sites is provided in Section 3.6.1 and Section 3.5.5
respectively.
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3.5.2 State/Territory Marine Parks

A review of the WA-NT marine parks and reserves did not identify any current or proposed marine
parks or reserves within the Operational Area. The closest State/Territory marine park is the North
Kimberley Marine Park (NKMP), located within the EMBA and in WA waters, approximately 23 km
south-west of the Operational Area (DPaW 2016a) (Figure 3-4). Values for this marine park are outlined
below.

3.5.2.1 North Kimberley Marine Park

The North Kimberley Marine Park is located in the Indian Ocean and Timor Sea, in the waters of WA's
Kimberley region. It extends north-east from York Sound, around Cape Londonderry and the JBG, to
the WA-NT border, and from the mainland high water mark to the limit of state coastal waters (DPaW
2016b). It covers approximately 18,450 km?, and is the largest marine park in WA and the second
largest state marine park in Australia (DPaW 2016b).

The marine park surrounds thousands of islands with diverse and rich habitats. Marine turtle nesting
sites and breeding sites for seabirds and migratory shorebirds have been identified within the marine
park, and fringing reefs line the shores of almost all of the islands (DPaW 2016b). The productive deep
waters that surround the islands and open sea reefs provide foraging habitat for marine mammals and
pelagic fish, such as mackerel (DPaW 2016b). The complex coastline of the mainland also creates a
variety of habitats and communities, including important areas for dugongs, Australian snubfin
dolphins and Australian humpback dolphins (DPaW 2016b).

The marine park also contains many places of cultural and spiritual importance to traditional owners
(DPaW 2016b).
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3.5.3 Threatened Ecological Communities

There are no Threatened Ecological Communities (TECs) within the Operational Area or EMBA.

3.5.4 World, Commonwealth and National Heritage Places

World heritage sites are natural or man-made sites, areas, or structures recognized as being of
outstanding universal value by the United Nations Educational, Scientific and Cultural Organization
(UNESCO). No listed World or National Heritage places were identified within the Operational Area;
however, the west Kimberley National Heritage place is located within the EMBA, approximately 23 km
south-west of the Operational Area.

Australia’s National Heritage List contains natural, historic and Indigenous places of significance to the
nation, which are protected under the EPBC Act (DoEE n.d.g). The Ashmore reef National Nature
Reserve Commonwealth place is found within the EMBA, 472 km west north-west of the Operational
Area.

3.5.5 Wetlands of International Importance

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

No Ramsar wetlands occur within the Operational Area; however the Ashmore Reef National Nature
Reserve Ramsar site is located within the EMBA, approximately 473 km west north-west of the
Operational Area.
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3.6 Biological Environment

3.6.1 Key Ecological Features

KEFs are parts of the marine environment that are considered to be of importance for a marine region's
biodiversity or ecosystem function and integrity (DoEE n.d.g). KEFs have been identified by the
Australian Government using advice from scientists about the ecological processes and characteristics
of the area. There are five KEFs within the EMBA, as listed in Table 3-8 and described in the following
sections. The Operational Area overlaps two KEFs:

+  Pinnacles of the Bonaparte Basin, and

+  Carbonate bank and terrace system of the Sahul Shelf.

Table 3-8: Key Ecological Features within the EMBA

Overlap (%)
Operational Area Active Source Zones
Pinnacles of the Bonaparte Basin 1.52 1.52
Carbonate bank and terrace system of the 3.36 1.23
Sahul Shelf
Carbonate bank and terrace system of the 0 0

Van Diemen Rise

Ancient Coastline at 125 m Depth Contour 0 0
Continental slope demersal fish communities 0 0
Ashmore Reef and Cartier Island and 0 0

surrounding Commonwealth waters

3.6.1.1 Pinnacles of the Bonaparte Basin

The limestone pinnacles of the Bonaparte Basin lie on the mid-outer shelf in the western JBG. The
pinnacles 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).
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The Active Source Zone for Area A overlaps with two pinnacles, which rise from water depths of
approximately 90 m to approximately 75 m, and each occupies an area of less than 5 km? (refer to
Figure 3-5).

3.6.1.2 Carbonate bank and terrace system of the Sahul Shelf

The carbonate bank and terrace system of the Sahul Shelf KEF is located in the western JBG and to the
north of Cape Bougainville and Cape Londonderry. 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 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 (DSEWPaC 2012a). Common threats to the KEF
include changes in sea temperature and ocean acidification, both derived from climate change, as well
as extraction of living sources from illegal, unreported and unregulated fishing (Brewer et al. 2007,
Nichol et al. 2013).

3.6.1.3 Carbonate bank and terrace system of Van Diemen Rise

The carbonate bank and terrace system of the Van Diemen Rise KEF is located on the north-eastern
side of the JBG and partially overlaps with the north-east of the EMBA (Figure 3-5). The KEF is
considered important for its role in enhancing biodiversity and local productivity relative to its
surrounds and for supporting relatively high species diversity. The KEF covers an area of 31,278 km>.

The KEF is characterised by banks, ridges and terraces with relatively high proportions of hard substrate
(DAWE 2021). Channel systems between the banks range from approximately 60—150 m to 10-40 m
in depth (Anderson et al. 2011) and supports sponge and octocoral gardens by providing epifauna
habitat in an otherwise flat environment (Przeslawski et al. 2011). Whilst reef-forming corals are rare
throughout the JBG, some locally dense hard corals were found on the banks of the Van Diemen rise
during marine surveys in 2009 and 2010 (Przeslawski et al., 2011).

A study of the sponge diversity and ecology of the Van Diemen Rise identified the region as a sponge
biodiversity hotspot (Przeslawski et al. 2014). Sponges were collected with a benthic sled from five
geomorphic features (banks, terrace, ridge, plain and valley), resulting in the identification of 283
species. The study found that sponge diversity was generally highest further offshore and on raised
geomorphic features, particularly banks. Pelagic fish such as mackerel, red snapper and a distinct gene
pool of goldband snapper are found in the Van Diemen Rise (Blaber et al. 2005; Salini et al. 2006). Olive
ridley turtles, seasnakes and sharks have also been reported to occur in the area (DAWE 2021).
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3.6.1.4 Ancient coastline at 125 m depth contour

The ancient coastline at 125 m depth contour KEF comprises a series of several steps and terraces that
form an escarpment along north-west WA centred around the 125 m isobath, although this feature is
not continuous.

The KEF is an important divide between carbonate, cemented sands and the fine, less cemented slope
materials found offshore. It is valued as a unique seabed feature with ecological properties of regional
significance. Hard substrate areas of the ancient coastline are thought to provide biologically important
habitat in an area predominantly made up of soft sediment (DEWHA 2008a).

3.6.1.5 Continental slope demersal fish communities

The continental slope demersal fish communities KEF is considered important due to its high levels of
endemism (DEWHA 2008a). The diversity of demersal fish assemblages on the continental slope in the
Timor Province, the Northwest Transition and the Northwest Province is high compared to elsewhere
along the continental slope (DEWHA 2008a). The KEF supports two distinct demersal community types
(biomes) associated with the upper slope (water depth of 225-500 m) and the mid-slope (750-1,000
m) (DAWE 2021). Although poorly known, demersal-slope communities are thought to rely on bacteria
and detritus-based systems comprised of infauna and epifauna, which in turn become prey for a range
of teleost fish, molluscs and crustaceans (Brewer et al. 2007). Higher-order consumers may include
carnivorous fish, deepwater sharks, large squid and toothed whales (Brewer et al. 2007).

3.6.1.6 Ashmore Reef and Cartier Island and surrounding Commonwealth waters

The Ashmore Reef and Cartier Island and surrounding Commonwealth waters KEF is regarded as a
biodiversity hotspot which supports a diverse array of pelagic and benthic marine species. The KEF is
considered important due to its aggregations of marine life and enhanced primarily productivity in an
otherwise low-nutrient environment.

Ashmore Reef and Cartier Island are situated on the shallow upper slope of the Sahul Shelf, north of
Scott and Seringapatam reefs. They form part of a series of submerged reef platforms along the outer
edge of the continental slope of the NWMR. Localised upwelling and turbulent mixing in the
surrounding Commonwealth waters provide nutrients to support the reef structure and ecology
(DEWHA 2008b).

Ashmore Reef and Cartier Island and the surrounding Commonwealth waters are regionally important
for feeding and breeding aggregations of birds and other marine life, including an unusually high
diversity of seasnakes, a genetically distinct breeding population of green turtles and foraging grounds
for green, loggerhead and hawksbill turtles (Limpus 2008). The reef system is an important staging post
for seabirds and migratory shorebirds and the area is home to some of the most important seabird
colonies in the NWMR (Milton 2005). Ashmore Reef supports the highest number of coral species of
any reef off the WA coast.
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3.6.2 Shoreline Habitats

Shoreline habitats are defined as those habitats that are adjacent to the water along the mainland and
islands that occur above the LAT, and most often in the intertidal zone. The following section broadly
categorises shoreline habitats as the following biological communities that were identified to
potentially occur within the EMBA: mangroves and islands. These communities are discussed in
Section 3.6.2.1 to Section 3.6.2.2.

3.6.2.1 Mangroves

Mangroves commonly occur in sheltered coastal areas in tropical and sub-tropical latitudes (Kathiresan
and Bingham, 2001). Mangroves are found wherever suitable conditions are present including wave-
dominated settings of deltas, beach/dune coasts, limestone barrier islands and ria/archipelago shores
(Semeniuk 1993).

Mangroves are important primary producers and have a number of ecological and economic values,
including reducing coastal erosion and providing habitat for a variety of epibenthic, infaunal and
meiofaunal invertebrates (Kathiresan and Bingham 2001). Crustaceans known to inhabit the mud in
mangrove systems include fiddler crabs, mud crabs, shrimps and barnacles, while water channels of
the system support various finfish. Mangroves and their associated invertebrate-rich mudflats are also
an important habitat for migratory shorebirds from the northern hemisphere, as well as some avifauna
that are restricted to mangroves as their sole habitat (Garnet and Crowley 2000).

There are no mangrove habitats within the Operational Area. However, mangrove habitats are present
in coastal waters of the JBG, the Tiwi Islands and Vernon Islands. The Tiwi Islands and Vernon Islands
are located at the most north-easterly limit of the EMBA, about 230 km north-east and 285 km north-
east of the Operational Area, respectively.

3.6.2.2 Islands

No islands or emergent reef systems are located within the Operational Area. However, several islands
and emergent reefs are located within the EMBA that provide intertidal and shoreline habitats for a
variety of marine fauna and ecological communities, including small islands along the north Kimberley
coast, Browse Island, sand islands at Ashmore Reef and Cartier Island. The Tiwi Islands and the Vernon
Islands are located are located at the most north-easterly limit of the EMBA. Information on these
reefs and islands is summarised below.

Ashmore Reef

Ashmore Reef is located 840 km west of Darwin and 610 km north of Broome, and comprises a shelf-
edge reef system of approximately 583 km?, rising from the westward limit of the Sahul Shelf
(Geoscience Australia 2021). The reef boasts high species and habitat diversity with 14 varieties of
seasnake, 433 species of mollusc and 70 fish species identified in the area, along with 255 varieties of
coral. The reef flats have a high diversity of hard and soft corals and sponges, and large seagrass
meadows. The sand islands at Ashmore Reef also have significant marine turtle nesting areas and
migratory bird populations, while dugong, various cetaceans and whale sharks are sighted regularly
around the reef (Geoscience Australia 2021). Ashmore Reef is located approximately 500 km north-
west of the Operational Area.
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Cartier Island

Cartier Island is located in the West Sahul region of the Indian Ocean, about 300 km off Australia's
Kimberley coast and 70 km from Ashmore Reef (Geoscience Australia 2021). The reef flat surrounding
Cartier Island rises steeply from the surrounding depths to an un-vegetated sand cay at its centre.
These surrounding reefs are high in biodiversity including 547 identified species of fish, which
represent about 16% of Australia's fish species (Geoscience Australia 2021), and provide important
habitat for seasnakes, turtles, whale sharks, corals, sea fans and sponges (Director of National Parks
2018a). Cartier Island is located approximately 435 km north-west of the Operational Area.

Vernon Islands

The Vernon islands are located in the Clarence Strait in the Northern Territory, between the Australian
mainland at Gunn Point and Melville Island's southernmost point, Cape Gambier (Tiwi Land Council
2013). There are three major islands making up the Vernon Islands group; north-west Vernon Island,
south-west Vernon Island and east Vernon Island, plus a large reef and numerous lesser reefs and sand
islands (Tiwi Land Council 2013). The Vernon Islands are rich in mangrove forests, reef systems, rocky
shelves and stacks, and seagrass and algal beds (Tiwi Land Council 2013). The islands are an important
coral reef locality, and there is a small number of naturally occurring deep holes (up to 20 m deep)
which support coral communities with high species diversity (Tiwi Land Council 2013). The waters
surrounding the Vernon Islands support populations of dugong and turtles (Tiwi Land Council 2013).
The Vernon Islands are located approximately 285 km east of the Operational Area.

Tiwi Islands

The Tiwi Islands are located 20 km north of Darwin and include Australia’s second and fifth largest
islands - Melville and Bathurst Islands, respectively (Department of Natural Resources, Environment,
the Arts and Sport [DNREAS] 2009). The coasts of the Tiwi Islands support important nesting sites for
marine turtles, internationally significant seabird rookeries, and some major aggregations of migratory
shorebirds (DNREAS 2009). The Tiwi Islands are located approximately 230 km east of the Operational
Area.

3.6.3 Benthic Habitats and Communities

Benthic habitats are defined as those subtidal habitats lying below the lowest astronomical tide (LAT).
Benthic habitats are partially driven by light availability. Primary producers (photosynthetic corals,
seagrasses and macroalgae) are limited to the photic zone, whereas benthic invertebrates including
filter-feeding communities may be found in deeper waters. 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 Operational Area are only 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;
DSEWPaC 2012a). 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:

+  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
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turnover (bioturbation) at the local scale. Low abundance of crustaceans, echinoderms and sessile
epifauna.

+  Banks/shoals - elevated features with a relatively high proportion of hard substrate that support
patches of moderately dense octocorals and sponges 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 have been recorded.

+ Basin - low-relief expanses of unconsolidated sediment, where available biological data suggests
habitats are dominated by infauna with limited epifauna.

+  Pinnacles - hard substrate in an otherwise soft sediment environment. They can be important for
sessile benthic invertebrates including hard and soft corals, sponges, whips, fans, bryozoans.

As evident in Figure 3-6, 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 (Przeslawski et al. 2011). This habitat type is dominant across
all shelf and basin features. Sponges and octocorals are predominately located along the western
portion of the Operational Area (associated with the Carbonate Banks and Terrace System of the Sahul
Shelf KEF).

. = 3 SPONGE GARDENS
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Figure 3-6: Distribution of Habitats and Biological Communities in the JBG (Przeslawski et al.
2011)
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Infauna studies conducted within the Blacktip Project area (within the Operational Area) 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. 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.

3.6.4 Coral Reefs

Corals are both primary producers and filter feeders and thus play a role in the provision of food to
marine fauna and in nutrient recycling to support ecosystem functioning (CALM and MPRA 2005a).
Coral reefs in the area fall into two general groups: the fringing reefs around coastal islands and the
mainland shore; and large platform reefs, banks and shelf-edge atolls offshore (Woodside 2011c). The
distribution of corals in an area is governed by the availability of hard substrate for attachment and
light availability.

Within the EMBA, offshore coral reefs include Ashmore reef and Hibernia Reef, Cartier Island, Browse
Island, the Vernon Islands, with many other islands in coastal waters supporting fringing coral reefs.
No coral reefs are located within or adjacent to the Operational Area.

3.6.5 Seagrasses and Macroalgae

Seagrass and macroalgae are important contributors to primary production and nutrient cycling in the
region, providing food and habitat for vertebrate and invertebrate fauna. Macroalgae generally require
adequate light and a hard substrate, and therefore they largely occur in intertidal and shallow waters
less than 5 m deep. Macroalgae exhibit very high seasonal and interannual variation in biomass
(Heyward et al. 2006) and distribution, abundance and biodiversity (Rio Tinto 2009, BHPBIO 2011).

Seagrass predominantly occur in sheltered, shallow coastal waters, although they can occur in deeper
waters at 30-40 m. A survey of intertidal seagrasses carried out by the WA Museum did not record any
seagrasses in the JBG (Walker et al. 1996). The Operational Area is located entirely in water depths
greater than those in which macroalgae and seagrass beds typically occur. However, seagrass habitats
are reported to be present in the EMBA, including at Ashmore Reef and at the Vernon Islands and Tiwi
Islands at the most north-easterly limit of the EMBA.

3.6.6 Crustaceans

In a study of prawn trawl bycatch in the JBG, which included sampling locations within the Operational
Area, 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
can be found from coastal waters to depths of approximately 200 m, and are widely distributed
through subtropical and tropical waters, from WA to NSW (Jones and Morgan 1994). Shallower inshore
waters such as river and tidal creek systems of the JBG act as nursery grounds for juveniles. 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.
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As discussed in detail in Section 3.8.1, prawns are commercially targeted in areas of the JBG, mainly in
the west of the gulf and in Fog Bay, near Darwin (NT). The juvenile prawns that migrate offshore to 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. Migration of juveniles is thought to be triggered by rainfall and river discharge.

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

3.6.7 Molluscs

The JBG has relatively low mollusc species diversity due to the restricted number of habitats available
and silty conditions, with less than 100 species (mainly bivalves) recorded in the region (Walker et al.
1996). There is some recreational fishing of rock oysters, and squid are a large bycatch of the NPF.
Many different types of molluscs are found in the mangroves including clams (Walker et al. 1996). The
soft sediment infaunal plains habitat that dominates the Operational Area (Przeslawski et al. 2011)
does not provide extensive hard substrate for bivalve molluscs or other fixed invertebrates to attach.

The Pearl Oyster Managed Fishery (POMF) management area extends to the WA-NT border, including
the JBG. However, the JBG is not an area of commercial interest to the fishery. Based on 2009 — 2019
FishCube data, no fishing for pearl oysters (Pinctada maxima) has occurred in the JBG. Irregular fishing
for pearl oysters by the NT pearl oyster fishery has also occurred in the JBG since 1994. Within the
EMBA, the closest location where fishing for pearl oysters has occurred is at Holothuria Reefs, located
140 km west of the Operational Area. Pearl oyster fishing grounds, holding sites and farm leases are
primarily located outside of the EMBA, on the north Kimberley coast, near Broome and Eighty Mile
Beach. Pearl oysters are primarily located in shallow sub-tidal waters, but can occur to depths in excess
of 50 m (Hart et al. 2016). However, studies by Santos (RPS 2019) and AIMS (Miller 2017) of the main
pearl oyster fishing grounds near Eighty Mile Beach have found very low abundances of pearl oysters
in water depths greater than 40 m. Hart et al. (2016) note that the soft bottom shelf habitats of the
JBG are likely to support mobile invertebrate communities, but limited filter feeder habitat associated
with pearl oysters. The shallower coastal turbid zone, although poorly understood, may support more
suitable habitat for filter-feeders and bivalves (Hart et al. 2016). Given that the Operational Area is
located in water depths greater than 40 m, limited suitable habitat on the shelf in the JBG, and the
absence of commercial pearl oyster fishing activities, significant numbers of pearl oysters are unlikely
to be present in the Operational Area.

3.6.8 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 ITF 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 (Brewer et al. 2007).
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3.6.8.1 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) (Brewer et al. 2007).

Phytoplankton assemblages recorded by ERM in 2010 and 2011 in the JBG were typically characteristic
of offshore tropical waters. Phytoplankton assemblages were mainly dominated by cyanobacteria
during the 2010 wet season survey, which comprised 99.7% of identified algal cells. During the 2011
dry season survey, diatoms (Bacillariophyceae) dominated the phytoplankton assemblage. Overall,
phytoplankton densities were typical of offshore oceanic waters and indicative of a classically
oligotrophic (low nutrient) system as is the case across offshore WA and the Timor Sea, which feeds
the Leeuwin Circulation in the NWMR (ERM 2011).

3.6.8.2 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 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.

3.6.9 Fish Assemblages

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

The Protected Matters Search (Appendix B) identified 27 pipefish species, five seahorse species, four
pipehorse species and one seadragon that may potentially occur in the EMBA. These species are listed
as marine species but are not listed as threatened or migratory under the EPBC Act. The species group
report card — bony fishes (DEWHA 2008b), which supplements and supports the NWMR and NMR
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. 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 35
syngnathid species identified in the protected matters search (Table 3-9). The water depths of the
Operational Area range from 40 — 107 m. Only ten syngnathid species have been recorded in water
depths greater than 40 m. Therefore, the majority of the identified species are not expected to occur
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across the flat, soft substrates and deeper waters that predominate throughout the Operational Area.
These species are more likely to be associated with low reef habitats found in shallower coastal waters
of the JBG.

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

A marine baseline survey undertaken by ERM (2011) recorded a total of 22 genera representing 17
families of fish. 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 WA (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).

As described in Section 3.6.3, the Operational Area predominantly overlaps with the ‘infaunal plains’
habitat type (Przelawski et al. 2011). The Operational Area also overlaps with the ‘sponge gardens’
habitat type, a benthic habitat 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.

Therefore, it is unlikely that habitats within the Operational Area support significant assemblages of
site-attached fishes given the shallowest parts of the bank and pinnacle features in the Operational
Area are at water depths greater than 60 m and 80 m respectively. At these water depths, given
reduced light availability, occurrences of hard corals and other benthos that may support significant
site-attached fish assemblages are expected to be limited.
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Table 3-9: Summary of Habitat Preference and Depth Range for Syngnathid Species that may

occur within the Operational Area and EMBA

Assemblage Species Habitat Depth
Range (m)

Low reef Corrugated Demersal individuals are most common in reef and | 3-25
pipefish, Barbed tidepool habitats. This species lives openly on
Bhanotia fasciolata | muddy or silty substrates in depths of 3-25 m

Low reef Three-keel pipefish | Sand, coral rubble, algae (including Sargassum), | 3-11
Campichthys isolated coral knolls, soft corals, small sponges, low
tricarinatus coral outcrops, sheltered reef and rocky islets

Low reef/ Pacific Short-bodied | Commonly occurs in seagrass, reef and coral | 0-24

bedrock/terraces | pipefish, Short- habitats in depths of less than 5 m. They also can be
bodied pipefish found in coral and shell rubble, coral rock, beach
Choeroichthys rock, sandstone terraces, isolated rock pools, caves,
brachysoma lagoons, mud, sand, and silt

Low reef Pig-snouted Occurs in inshore reef habitats or in association with | 1-14
pipefish coral knolls, live corals, coral rubble, shell rubble,
Choeroichthys coral rock, ledges, sand, seagrass and algae
suillus

Low reef Fijian Banded This species prefers protected coral habitats, also | 0-31
pipefish, Brown- found in shallow reefs as well as deep walls, with
banded pipefish algae and is known from clear coastal to outer reef
Corythoichthys crests
amplexus

Low reef Reticulate pipefish, | Association with fringing coral reefs, coral reef | 0-30
Yellow-banded crests, reef flats, live corals (including Acropora),
pipefish, Network | gorgonians, limestone rock platforms, soft corals,
pipefish dead corals, algae, encrusting organisms, rubble,
Corythoichthys rocky shores, gutters, drop-offs, bomboras, pools,
flavofasciatus caves and sand.

Low reef Australian Sand, coral or 'grass' bottoms. They occur on | 0-10
Messmate pipefish, | sheltered coastal reefs, often in silty habitat among
Banded pipefish algae as well as on coral slopes, reef flats, reef edges,
Corythoichthys bomboras, live corals (including Acropora), soft
intestinalis 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 | 0-30
Corythoichthys sand and among reef on crests and slopes in
schultzi protected habitats

Low reef Roughridge pipefish | Coral reefs (including outer reefs), ledges, lagoons, | 6 - 30
Cosmocampus live corals, rock, sponges, sand and rubble
banneri

Low reef Banded pipefish, Free-swimming fishes that are usually found at the | 10-25
Ringed pipefish front of caves or reef overhangs. This species

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 55 of 575



Assemblage

Species

Santos

Habitat

Depth

Range (m)

Doryrhamphus inhabits protected coastal reefs, in large caves or
dactyliophorus among boulders with long-spined urchins

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

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

Low Reef Tiger pipefish Usually seen in estuaries on rubbly, sandy or weedy | 2-30
Filicampus tigris bottoms

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

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

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

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

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

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

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

Low Reef Spotted seahorse, Inhabits coastal bays, harbours and lagoons, sandy | 0-55
Yellow seahorse sediments in rocky littoral zones, macroalgae and
Hippocampus kuda
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seagrass beds, mangroves, muddy bottoms, and
shallow reef flats.
Low Reef Flat-face seahorse Inhabits algal and rubble reefs in shallow bays from | 0-20
Hippocampus the intertidal
planifrons
Deep Hedgehog seahorse | Benthic in inner reef waters on rubble substrates | 20-70
Hippocampus and in sponge and seagrass habitats near coral reefs;
spinosissimus often attached to corals in deep current-prone
channels between reefs or islands
Low Reef Tidepool pipefish Usually inhabits shallow inshore reefs and tidepools, | 1-10
Micrognathus amongst sparse seagrasses and algae-rubble, in
micronotopterus depths from 1-5 m, although individuals have been
collected from depths to 10 m
Deep Pallid pipehorse, Mostly known from trawled specimens captured | 12-180
Hardwick's from 12 m to 100 m depth, though it has been
pipehorse collected in depths of up to 180 m
Solegnathus
hardwickii
Deep/ shelf Gunther's Benthic inhabitant of outer continental shelf waters | 42-180
pipehorse, and has been captured from depths of 42-180 m.
Indonesian pipefish | Trawl bycatch records in 150-180 m water depths in
Solegnathus Australia
lettiensis
Low Reef Robust ghost Reef associated 0-10
pipefish, Blue-
finned ghost
pipefish
Solenostomus
cyanopterus
Low Reef Double-end Inhabits shallow, protected waters of bays, lagoons | 0-10
pipehorse, Double- | and estuaries including mangrove areas, in
ended pipehorse, association with seagrass beds and macroalgae
Alligator Pipefish
Syngnathoides
biaculeatus
Low Reef Bentstick pipefish, Inhabits sheltered coastal lagoon and reef areas on | 1-42
Bend Stick pipefish, | sandy and rubble habitats amongst seagrasses and
Short-tailed macroalgae at 1-30 m. Has been recorded to 42 m
pipefish
Trachyrhamphus
bicoarctatus
Deep Straightstick Most specimens have been trawled or dredged from | 16-91
pipefish, Long- muddy to sandy-bottom habitats in depths of 16-91
nosed pipefish, m, in association with sand, rubble, seagrasses,
Straight Stick algae, sponges, sea pens and hydroids
pipefish
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Trachyrhamphus
longirostris

Low Reef Reef-top pipefish Species inhabits reef crests, slopes and on rubble | 1-20
Corythoichthys patches and large coral heads with a depth range of
flavofasciatus 1-19.8 m

Low Reef Girdled pipefish Most specimens are dredged or trawled in depths of | 1-31
Festucalex cinctus 8-31 m. The species is also found in sponge and

seagrass habitats in sheltered coastal bays with
sparse low algal growth

Low Reef Blue-speckled Inhabits mangroves in tidal estuaries and creeks 0-4
pipefish
Hippichthys
cyanospilos

Low Reef Short-keel pipefish Restricted to estuarine and freshwater habitats | 0-5
Hippichthys within the Northern Territory
parvicarinatus

Low Reef Western spiny Inhabits sheltered algal-covered reefs and seagrass | 1-30
seahorse beds to about 10 m, however the species has been
Hippocampus recorded at depths of 30 m
angustus

DoEE (2019a); Bray and Thompson (2019); Austin and Pollom (2019); Froese and Pauly (2019
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3.7 Protected Species
3.7.1 EPBC Act-listed Threatened and Migratory Species

A search of the EPBC Act Protected Matters Database was undertaken in May 2021 to identify the
likelihood of occurrence of listed marine fauna within the Operational Area and EMBA. The results of
the search informed the assessment of planned events in Section 6, as well as unplanned events in
Section 7, associated with the Petrel Sub-Basin SW 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 3-10. The search of the
Operational Area identified 19 threatened species and 36 migratory species as potentially occurring.
The search of the EMBA identified 59 threatened species and 85 migratory species potentially
occurring. No threatened ecological communities (TECs) were identified from either search.

The full list of species identified from the PMST is provided in the EPBC Act Protected Matters Search
Reports (refer to Appendix B). Several terrestrial species were reported to occur within the EMBA
due to the PMST search area overlapping with the land; where terrestrial species are not associated
with shoreline habitats within the EMBA, however, they have not been included in the EP. It
is not considered credible that these terrestrial species could be impacted.

Table 3-11 lists those species that may be affected by the identified threats described in Species
Conservation and Recovery Management Plans due to planned or unplanned events associated with
the Activity. Cross references to the relevant EP section for the assessment of impacts and risks are
also provided in Table 3-11.

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 59 of 575



Santos

Table 3-10:  EPBC-Act listed threatened and migratory species that may occur within the Operational Area and EMBA

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

Value/Sensitivity EPBC Act Operational PMST Assessment of EMBA

PMST Assessment of
Status Area value/sensitivity within Presence value/sensitivity within

Common Name Scientific Name

Marine Mammals

Presence the Operational Area the EMBA

Sei whale Balaenoptera borealis VvV, M Species or species habitat Foraging, feeding or
may occur related behaviour likely to
occur
Bryde’s whale Balaenoptera edeni M Species or species habitat Species or species habitat
may occur likely to occur
Blue whale Balaenoptera musculus E,M Species or species habitat Migration route known to
likely to occur occur
Fin whale Balaenoptera physalus VvV, M Species or species habitat Foraging, feeding or
may occur related behaviour likely to
occur
Humpback whale Megaptera novaeangliae VvV, M Species or species habitat Breeding known to occur
likely to occur
Killer whale Orcinus orca M Species or species habitat Species or species habitat
may occur may occur
Spotted bottlenose dolphin Tursiops aduncus M Species or species habitat Species or species habitat
(Arafura/Timor sea likely to occur known to occur
population)
Dugong Dugong dugon M N/A Breeding known to occur
Indo-Pacific humpback Sousa chinensis N/A Breeding known to occur

dolphin
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Presence
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PMST Assessment of
value/sensitivity within
the EMBA

the Operational Area

Australian snubfin dolphin Orcaella heinsohni M X N/A v Species or species habitat
known to occur
Sperm whale Physeter macrocephalus M X N/A v Species or species habitat
may occur
Marine Reptiles
Loggerhead turtle Caretta caretta E,M v Species or species habitat | v Foraging, feeding or
likely to occur related behaviour known
to occur
Green turtle Chelonia mydas VvV, M v Species or species habitat | v Breeding known to occur
known to occur
Leatherback turtle Dermochelys coriacea E,M v Species or species habitat | v Breeding likely to occur
likely to occur
Hawksbill turtle Eretmochelys imbricata VvV, M v Species or species habitat | v Breeding known to occur
likely to occur
Olive ridley turtle Lepidochelys olivacea E,M v Species or species habitat | v Breeding known to occur
known to occur
Flatback turtle Natator depressus VvV, M v Congregation or v Breeding known to occur
aggregation known to
occur
Salt-water crocodile Crocodylus porosus M v Species or species habitat | v/ Species or species habitat
likely to occur likely to occur
Short-nosed seasnake Aipysurus apraefrontalis CE X N/A v Species or species habitat

known to occur
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Value/Sensitivity EPBC Act Operational PMST Assessment of EMBA PMST Assessment of
e Status Area value/sensitivity within Presence value/sensitivity within
Common Name Scientific Name .
Presence the Operational Area the EMBA
Leaf-scaled seasnake Aipysurus foliosquama CE X N/A Species or species habitat
known to occur
Fish, Sharks and Rays
Great white shark Carcharodon carcharias VvV, M v Species or species habitat Species or species habitat
may occur may occur
Northern river shark Glyphis garricki E v Species or species habitat Breeding known to occur
may occur
Freshwater sawfish Pristis pristis VvV, M v Species or species habitat Species or species habitat
known to occur known to occur
Green sawfish Pristis zijsron VvV, M v Species or species habitat Species or species habitat
known to occur known to occur
Whale shark Rhincodon typus VvV, M v Species or species habitat Foraging, feeding or
may occur related behaviour known
to occur
Shortfin mako Isurus oxyrinchus M v Species or species habitat Species or species habitat
likely to occur likely to occur
Longfin mako Isurus paucus M v Species or species habitat Species or species habitat
likely to occur likely to occur
Oceanic whitetip shark Carcharhinus longimanus M v Species or species habitat Species or species habitat
may occur may occur
Speartooth shark Glyphis glyphis CE X N/A Species or species habitat
known to occur
Reef manta ray Manta alfredi M v Species or species habitat Species or species habitat
likely to occur known to occur
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value/sensitivity within

Santos

PMST Assessment of
value/sensitivity within
the EMBA

the Operational Area

may occur

Giant manta ray Manta birostris M 4 Species or species habitat Species or species habitat
likely to occur likely to occur

Narrow sawfish Anoxypristis cuspidata M 4 Species or species habitat Species or species habitat
may occur known to occur

Dwarf sawfish Pristis clavata VvV, M v Species or species habitat Breeding known to occur
known to occur

Seabirds and Migratory Shorebirds

Red knot Calidris canutus E,M v Species or species habitat Species or species habitat
may occur known to occur

Curlew sandpiper Calidris ferruginea CE,M v Species or species habitat Species or species habitat
may occur known to occur

Eastern curlew Numenius madagascariensis CE,M v Species or species habitat Species or species habitat
may occur known to occur

Little curlew Numenius minutus M X N/A Roosting known to occur

Common noddy Anous stolidus v Species or species habitat Breeding known to occur
may occur

Streaked shearwater Calonectris leucomelas M v Species or species habitat Species or species habitat
likely to occur known to occur

Lesser frigatebird Fregata ariel M v Species or species habitat Breeding known to occur
likely to occur within area

Great frigatebird Fregata minor M v Species or species habitat Breeding known to occur
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Common sandpiper Actitis hypoleucos M v Species or species habitat | v/ Species or species habitat
may occur known to occur
Sharp-tailed sandpiper Calidris acuminata M v Species or species habitat | v/ Roosting known to occur
may occur
Pectoral sandpiper Calidris melanotos M v Species or species habitat | v Species or species habitat
may occur known to occur
Marsh sandpiper Tringa stagnatilis X N/A Roosting known to occur
Terek sandpiper Xenus cinereus X N/A Roosting known to occur
Osprey Pandion haliaetus v Species or species habitat Breeding known to occur
may occur within area
Whimbrel Numenius phaeopus M X N/A Roosting known to occur
Australian lesser noddy Anous tenuirostris melanops Vv X N/A Breeding known to occur
within area
Great knot Calidris tenuirostris CE X N/A Roosting known to occur
Red goshawk Erythrotriorchis radiatus Vv X N/A Species or species habitat
known to occur
Nunivak bar-tailed godwit Limosa lapponica baueri \" X N/A v Species or species habitat
known to occur
Bar-tailed godwit Limosa lapponica M X N/A v Species or species habitat
known to occur
Northern Siberian bar-tailed Limosa lapponica menzbieri CE X N/A v Species or species habitat
godwit known to occur
Black-tailed godwit Limosa limosa M X N/A v Roosting known to occur
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Common Name Scientific Name .
Presence the Operational Area the EMBA

Australian painted snipe Rostratula australis E X N/A v Species or species habitat
likely to occur

Fork-tailed swift Apus pacificus M X N/A 4 Species or species habitat
likely to occur

Roseate tern Sterna dougallii M X N/A v Breeding known to occur
within area

Little tern Sternula albifrons M X N/A v Breeding known to occur
within area

Caspian tern Hydroprogne caspia M X N/A v Breeding known to occur
within area

Bridled tern Onychoprion anaethetus M X N/A v Breeding known to occur
within area

Greater crested tern Thalasseus bergii M X N/A v Breeding known to occur

Abbott’s booby Papasula abbotti E X N/A v Species or species habitat
may occur

Brown booby Sula leucogaster M X N/A v Breeding known to occur
within area

Masked booby Sula dactylatra M X N/A v Breeding known to occur
within area

Red-footed booby Sula sula M X N/A v Breeding known to occur
within area

Oriental reed-warbler Acrocephalus orientalis M X N/A v Species or species habitat
known to occur
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White-tailed tropicbird Phaethon lepturus M X N/A v Breeding known to occur
within area
Red-tailed tropicbird Phaethon rubricauda M X N/A v Breeding known to occur
within area
Greater sand plover Charadrius leschenaultii VvV, M X N/A v Roosting known to occur
Lesser sand plover Charadrius mongolus E,M X N/A v Roosting known to occur
Oriental plover Charadrius veredus M X N/A v Roosting known to occur
Little ringed plover Charadrius dubius M X N/A v Roosting known to occur
Pacific golden plover Pluvialis fulva M X N/A v Roosting known to occur
Grey plover Pluvialis squatarola M X N/A v Roosting known to occur
Sanderling Calidris alba M X N/A v Roosting known to occur
Oriental pratincole Glareola maldivarum M X N/A v Roosting known to occur
Wedge-tailed shearwater Ardenna pacifica M X N/A v Breeding known to occur
Red-necked stint Calidris ruficollis M X N/A v Roosting known to occur
Long-toed stint Calidris subminuta M X N/A v Roosting known to occur
Swinhoe's snipe Gallinago megala M X N/A v Roosting known to occur
Pin-tailed snipe Gallinago stenura M X N/A v Roosting known to occur
Broad-billed sandpiper Limicola falcinellus M X N/A v Roosting known to occur
Wood sandpiper Tringa glareola M X N/A v Roosting known to occur
Asian dowitcher Limnodromus semipalmatus M X N/A v Roosting known to occur
Grey-tailed tattler Tringa brevipes M X N/A 4 Roosting known to occur
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Wandering tattler Tringa incana M X N/A v Roosting known to occur
Common greenshank Tringa nebularia M X N/A v Species or species habitat

known to occur

Ruddy turnstone Arenaria interpres M X N/A v Roosting known to occur
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may be affected by the Activity

Common Name

Recovery Plan /
Conservation Advice

Threats identified as
relevant to the Activity

Santos

Requirements / advice relevant to the Petrel Sub-Basin 3D

Relevant threats identified in Recovery Plans and Conservation Advice for species that occur or may occur within the EMBA and which

Addressed in EP
Section

Marine Mammals

Blue whale/pygmy
blue whale

Blue Whale Conservation
Management Plan 2015 -
2025 (2015)

Noise interference

Anthropogenic noise in biologically important areas will
be managed such that any blue whale continues to
utilise the area without injury and is not displaced from
a foraging area.

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

6.3

Habitat modification

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

7.1,7.2

Vessel disturbance

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

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,
implement appropriate mitigation measures.

7.6

Fin whale

Approved Conservation
Advice for Balaenoptera
physalus (fin whale) (2015)

Pollution (persistent toxic
pollutants)

Implement measures to manage and reduce, where
possible waste generation.

Reduce and, where possible, eliminate any adverse
impacts of marine debris.

7.1,7.2,74,7.5

Vessel strike

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

7.6
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Common Name Recovery Plan / Threats identified as Requirements / advice relevant to the Petrel Sub-Basin 3D Addressed in EP
Conservation Advice relevant to the Activity MSS Section
Anthropogenic noise and + All seismic surveys must be undertaken consistent with 6.3
acoustic disturbance Part A of the EPBC Act Policy Statement 2.1 — Interaction

between offshore seismic exploration and whales.

Habitat degradation + Implement measures to reduce adverse impacts of 7.1,7.2
habitat degradation and/or modification.

Humpback whale Approved Conservation Noise Interference + For actions involving acoustic impacts on humpback 6.3
Advice for Megaptera whale calving, resting, feeding areas, or confined
novaeangliae (humpback migratory pathways site specific acoustic modelling
whale) (2015) should be undertaken (including cumulative noise
impacts).

+ All seismic surveys must be undertaken consistent with
Part A of 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.

Habitat degradation + Implement measures to reduce adverse impacts of 7.1,7.2
habitat degradation and/or modification.

Entanglement (marine + Reduce and, where possible, eliminate any adverse 7.5
debris) impacts of marine debris.
Vessel Strike + Ensure the risk of vessel strike on humpback whales is 7.6

considered and, if required appropriate mitigation
measures are implemented to reduce the risk of vessel
strike.

+ All collisions with whales in Commonwealth waters are
reported via the National Ship Strike Database.
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Conservation Advice

Threats identified as
relevant to the Activity

Santos

Requirements / advice relevant to the Petrel Sub-Basin 3D

MSS

Addressed in EP
Section

work, such that surveys planned to occur inside

Sei whale Approved Conservation Pollution (persistent toxic + Implement measures to manage and reduce, where 7.1,7.2,74,7.5
Advice for Balaenoptera pollutants) possible, waste generation.
borealis (sei whale) (2015a .
( ! ) Vessel strike + Ensure all vessel strike incidents are reported in the 7.6
National Vessel Strike Database.
Anthropogenic noise and + All seismic surveys must be undertaken consistent with 6.3
acoustic disturbance Part A of the EPBC Act Policy Statement 2.1 — Interaction
between offshore seismic exploration and whales.
Habitat degradation + Implement measures to reduce adverse impacts of 7.1,7.2
including pollution habitat degradation and/or modification.
(increasing port expansion
and coastal development)
Marine Reptiles
Green turtle Recovery plan for marine Deteriorating water + Implement measures to manage and reduce, where 7.1,7.2,74,75
Hawksbill turtle turtles in Australia 2017 — quality possible waste generation.
2027 (2017 . . . .
Flatback turtle ( ) Marine debris + Reduce and, where possible, eliminate any adverse 7.5
Leatherback turtle impacts of marine debris on marine turtles.
Loggerhead turtle Light pollution + Manage artificial light from onshore and offshore 6.5
Olive ridley turtle sources to ensure biologically important behaviours of
nesting adults and emerging/dispersing hatchlings can
continue.
Vessel disturbance + Manage activities to ensure marine turtles are not 7.6
displaced from identified habitat critical to the survival
and biological important areas.
Noise interference + A precautionary approach should be applied to seismic 6.3
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MSS

Santos

Addressed in EP
Section

important internesting habitat should be scheduled
outside the nesting season.
+ Seismic surveys must undertake soft starts during
surveys irrespective of location and time of year to
protect marine turtles.
Short-nosed Commonwealth Degradation of reef + Implement measures to reduce adverse impacts of 71,72
seasnake Conservation Advice on habitat habitat degradation and/or modification.
Aipysurus apraefrontalis
(short-nosed seasnake)
(2010)
Leaf-scaled seasnake | Approved Conservation Degradation of reef + Implement measures to reduce adverse impacts of 7.1,7.2
Advice for Aipysurus habitat habitat degradation and/or modification.
foliosquama (Leaf-scaled
seasnake) (2010)
Fish, Sharks and Rays
Dwarf sawfish Sawfish and River Sharks Habitat degradation and + Reduce and, where possible, eliminate any adverse 7.5
Multispecies Recovery Plan modification impacts of marine debris on sawfish and river shark
(2015) species noting the linkages with the Threat Abatement
Plan for the Impact of Marine Debris on Vertebrate
Marine Life.
+ Take into account and protect BIAs for sawfish and river
sharks when assessing the impact of proposed activities
in the marine environment.
Green sawfish Commonwealth Habitat degradation and + Reduce and, where possible, eliminate any adverse 7.5
Conservation Advice on modification impacts of marine debris on sawfish and river shark
Pristis zijsron (green species noting the linkages with the Threat Abatement
sawfish)
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Sawfish and River Sharks
Multispecies Recovery Plan
(2015)

Plan for the Impact of Marine Debris on Vertebrate
Marine Life.

Take into account and protect BIAs for sawfish and river
sharks when assessing the impact of proposed activities

in the marine environment.

Freshwater sawfish

Approved Conservation
Advice for Pristis pristis
(largetooth sawfish) (2014).

Habitat degradation/
modification

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

Take into account and protect BIAs for sawfish and river
sharks when assessing the impact of proposed activities

in the marine environment.

7.1,7.2,74,7.5

Great white shark Recovery plan for the White | Ecosystem effects as a Implement measures to reduce adverse impacts of 7.1,7.2
Shark (Carcharodon result of habitat habitat degradation and/or modification.
carcharias) (2013) modification and climate
change
Whale shark Approved Conservation Boat strike from large Minimise transit time of large vessels in areas close to 7.6
Advice for Rhincodon typus | vessels marine features likely to correlate with whale shark
(whale shark) (2015) aggregations (Ningaloo Reef, Christmas Island and the
Coral Sea) and along the northward migration route.
Habitat disruption from Implement measures to reduce adverse impacts of 6.3,6.6
mineral exploration, habitat disruption.
production and
transportation
Marine debris Reduce and, where possible, eliminate any adverse 7.5
impacts of marine debris on whale sharks.
Take into account and protect BIAs for whale sharks
when assessing the impact of proposed activities in the
marine environment.
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Northern river shark

Approved Conservation
Advice for Glyphis garricki
(Northern River Shark)
(2014)

Marine debris

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.

Take into account and protect BIAs for sawfish and river
sharks when assessing the impact of proposed activities
in the marine environment.

7.5

Speartooth shark

Approved Conservation
Advice for Glyphis glyphis
(speartooth shark) (2014c)

Sawfish and River Sharks
Multispecies Recovery Plan
(2015)

Habitat degradation/
modification

Implement measures to reduce adverse impacts of
habitat disruption.

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.

Take into account and protect BIAs for sawfish and river
sharks when assessing the impact of proposed activities
in the marine environment.

7.1,7.2,74,7.5

Seabirds and Migratory Shorebirds

Advice for Limosa lapponica
baueri (bar-tailed godwit
western Alaskan) (2016)

degradation from
pollution

godwits are present.

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

Australian lesser Approved Conservation Habitat loss, disturbance + Manage disturbance at important sites when Australian 7.1,7.2,7.3
noddy Advice for Anous and modification lesser noddy are present.

tenuirostris melanops + Implement measures to reduce adverse impacts of

(Australian lesser noddy) habitat degradation and/or modification.

(2015)
Bar-tailed godwit Approved Conservation Habitat loss and + Manage disturbance at important sites when bar-tailed 7.1,7.2,73
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Curlew sandpiper Approved Conservation Habitat loss and Manage disturbance at important sites when curlew 7.1,7.2,7.3
Advice for Calidris degradation from sandpipers are present.
ferruginea (Curlew pollution Implement measures to reduce adverse impacts of
Sandpiper) (2015) habitat degradation and/or modification.
Eastern curlew Approved Conservation Habitat loss and Manage disturbance at important sites when eastern 71,7.2,7.3
Advice for Numenius degradation from curlews are present.
madagascariensis (Eastern pollution Implement measures to reduce adverse impacts of
Curlew) (2015) habitat degradation and/or modification.
Northern Siberian Approved Conservation Habitat loss and Manage disturbance at important sites when northern 71,7.2,73
bar-tailed godwit Advice for Limosa lapponica | degradation from Siberian bar-tailed godwits are present.
menzbieri (bar-tailed godwit | pollution Implement measures to reduce adverse impacts of
northern Siberian)(2016) habitat degradation and/or modification.
Red knot Approved Conservation Pollution/contamination Implement measures to manage and reduce, where 71,72
Advice for Calidris canutus impacts possible, waste generation.
Red knot) (2016 )
( ) ) Disturbance Manage disturbance at important sites when red knots 7.1,7.2,7.3
are present.
Habitat loss and Implement measures to reduce adverse impacts of 7.1,7.2
degradation habitat degradation and/or modification.
Great knot Approved Conservation Habitat loss and Implement measures to reduce adverse impacts of 7.1,7.2
Advice for Calidris degradation habitat degradation and/or modification.
tenuirostris (Great knot . .
(2016) ( ) Pollution/contamination Implement measures to manage and reduce, where 7.1,7.2
impacts possible, waste generation.
Disturbance Manage disturbance at important sites when great knots 7.1,7.2,73
are present.
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Red goshawk Approved Conservation Habitat loss and + Implement measures to reduce adverse impacts of 7.1,7.2
Advice for Erythrotriorchis degradation habitat degradation and/or modification.
radiates (red goshawk)
(2015)
Australian painted Approved Conservation Habitat loss, disturbance + Manage disturbance at important sites when Australian 71,7.2,7.3
snipe Advice for Rostratula and modification painted snipes are present.
australis (Australian painted + Implement measures to reduce adverse impacts of
snipe) (2013) habitat degradation and/or modification.
Lesser sand plover Approved Conservation Habitat loss and + Implement measures to reduce adverse impacts of 7.1,7.2
Advice for Charadrius degradation habitat degradation and/or modification.
mongolus (lesser sand . .
o gr) (20(16) Pollution/contamination + Implement measures to manage and reduce, where 71,7.2
V
P impacts possible, waste generation.
Disturbance + Manage disturbance at important sites when lesser sand 7.1,7.2,7.3
plovers are present.
Greater sand plover Approved Conservation Habitat loss and + Implement measures to reduce adverse impacts of 7.1,7.2
Advice for Charadrius degradation habitat degradation and/or modification.
leschenaultia (greater sand . .
lover) (2016)(g Pollution/contamination + Implement measures to manage and reduce, where 7.1,7.2
P impacts possible, waste generation.
Disturbance + Manage disturbance at important sites when greater 7.1,7.2,7.3
sand plovers are present.
Common sandpiper, | Wildlife conservation plan Habitat degradation/ + Manage disturbance at important sites migratory 71,7.2,7.3
red knot, oriental for migratory shorebirds modification (oil pollution) shorebirds are present.
plover, grey plover, (2015) + Implement measures to reduce adverse impacts of
little ringed plover, habitat degradation and/or modification.
lesser sand plover,
greater sand plover,
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Common Name
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Pacific golden plover,
oriental pratincole,
bar- tailed godwit,
black-tailed godwit,
pin-tailed snipe,
Swinhoe’s snipe,
whimbrel, little
curlew, terek
sandpiper, common
sandpiper, marsh
sandpiper, wood
sandpiper, common
greenshank, ruddy
turnstone, Asian
dowditcher, great
knot, sanderling, red-
necked stint, long-
toed stint, broad-
billed sandpiper,
pectoral sandpiper,
sharp-tailed
sandpiper
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3.7.2 Summary of Relevant Biologically Important Areas

BlAs are regions where a particular species is known or likely to display important behaviours such as
aggregation, resting, breeding, foraging, nesting or migration (DAWE, n.d). BIAs have no legal status;
however they provide information to help inform regulatory and management decisions.

Table 3-12 identifies the BIAs associated with threatened and/or migratory species occurring within
the EMBA with potential for overlap with the Operational Area.

Table 3-12: Threatened and migratory Species BlAs within the EMBA, and potential for
overlap with Operational Area

Species Location Occurrence in  Distance to

Operational Operational Area
Area

Marine Mammals

Australian Foraging Ord River No 70km S
snubfin ]
dolphin Cape Londonderry and King No 23 km SW
P George River
Vansittart Bay, Anjo Peninsula No 95 km SW
Bougainville Peninsula No 145 km W
Admiralty Gulf and Parry No 170 km W
Harbour
Maret and Biggee Island No 264 km W
Breeding Ord River No 70km S
Cape Londonderry and King No 23 km SW
George River.
Darwin Harbour No 235 km NE
Vansittart Bay, Anjo Peninsula No 95 km SW
Bougainville Peninsula No 145 km W
Admiralty Gulf and Parry No 170 km W
Harbour
Calving Ord River No 70km S
Cape Londonderry and King No 23 km SW
George River.
Vansittart Bay, Anjo Peninsula No 95 km SW
Bougainville Peninsula No 145 km W
Admiralty Gulf and Parry No 170 km W
Harbour
Resting Ord River No 70km S
Cape Londonderry and King No 23 km SW

George River
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Species Location Occurrence in  Distance to
Operational Operational Area
Area
Vansittart Bay, Anjo Peninsula No 95 km SW
Bougainville Peninsula No 145 km W
Admiralty Gulf and Parry No 170 km W
Harbour
Indo-Pacific Breeding Darwin Harbour No 228 km NE
humpback
! p. Foraging Vansittart Bay, Anjo Peninsula No 95 km SW
dolphin
Bougainville Peninsula No 145 km W
Admiralty Gulf and Parry No 170 km W
Harbour
Maret and Biggee Island No 264 km W
Calving Maret and Biggee Island No 264 km W
Indo-Pacific Foraging Maret and Biggee Island No 264 km W
spotted Breeding Darwin Harbour No 235 km NE
bottlenose
dolphin Maret and Biggee Island No 264 km W
Calving Maret and Biggee Island No 264 km W
Pygmy blue Migration Augusta to Darwin No 380 km NW
hal
whate Indonesia-Banda Sea No 317 km NW
Dugong Foraging Ashmore Reef - south No 490 km NW
Ashmore Reef — far west No 506 km NW
Breeding Ashmore Reef — far west No 506 km NW
Calving Ashmore Reef — far west No 506 km NW
Nursing Ashmore Reef — far west No 506 km NW
Marine Reptiles
Loggerhead Foraging Western Joseph Bonaparte Yes N/A
turtle Depression
Flatback turtle | Foraging Western Joseph Bonaparte Yes N/A
Depression
Internesting | Cape Domett No <1kmsS
Melville Island, Coburg No 105 km NE
Peninsula
Olive Ridley Foraging Western Joseph Bonaparte Yes N/A
Depression
JBG Yes N/A
Western JBG - banks Yes N/A
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Species Location Occurrence in  Distance to
Operational Operational Area
Area
Northern JBG No 115 km N
Fog Bay No 160 km E
Internesting | Fog Bay to Cox Peninsula No 178 km NE
Bathurst Island/Melville Island No 260 km NE
Green Foraging JBG Yes N/A
Ashmore Reef No 485 km NW
Internesting | North-west of Melville Island No 285 km NE
Cassini Island No 175 km W
Cartier Island No 411 km NW
Ashmore Reef No 480 km NW
Nesting Cassini Island No 190 km W
Mating Ashmore Reef No 500 km NW
Hawkshill Internesting | Ashmore Reef No 480 km NW
Foraging Ashmore Reef No 500 km NW
Fish, Sharks and Rays
Whale shark Foraging Northward from Ningaloo along | No 185 km W

200 m isobaths

Seabirds and Migratory Shorebirds

Lesser crested | Breeding Kimberley Yes N/A
tern Ashmore Reef No 465 km NW
Roseate tern Breeding Kimberley No 63 km W
Low Rocks and Stern Island in No 143 km SW
Admiralty Gulf
Ashmore Reef No 465 km NW
Lesser Breeding Kimberley coast No 63 km W
frigatebird Ashmore Reef No 395 km NW
Greater Breeding Ashmore Reef No 395 km NW
frigatebird Kimberley No 408 km W
Wedge-tailed Breeding Ashmore Reef No 390 km NW
shearwater
White-tailed Breeding Ashmore Reef No 395 km NW
tropicbird
Red-footed Breeding Ashmore Reef No 390 km NW
booby North west Kimberley No 408 km W
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Species Location Occurrence in  Distance to

Operational Operational Area

Brown booby Breeding Ashmore Reef No 455 km W

Greater Breeding Seagull Island No 285 km NE

crested tern

Little tern Breeding Kimberley No 173 km W
Resting Ashmore Reef No 480 km NW

3.7.3 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 (DSEWPAC 2012b). In the NWMR, 27 species occur regularly including 16 species of whale and
at least 11 species of dolphin (DSEWPAC 2012a).

Four threatened and migratory and three migratory marine mammal species were identified by a
search of the EPBC Act Protected Matters Database as potentially occurring in the Operational Area.
Four threatened and migratory and seven migratory species were identified as potentially occurring in
the EMBA (refer to Table 3-10). No BIAs for marine mammals are located within the Operational Area.
The following BIAs are located within the EMBA (refer to Table 3-12 and Figure 3-8):

+  The closest Australian snubfin dolphin breeding/calving/resting and foraging BIAs are located near
Cape Londonderry and King George River, approximately 23 km south-west of the Operational
Area at the closest point. Other breeding/calving/resting and foraging BIAs are located further
west along the north Kimberley coastline, as well as around Ord River and Cambridge Gulf
approximately 70 km south from the Operational Area.

+  Indo-Pacific humpback dolphin foraging BlAs are located along the Kimberley coastline, with the
closest approximately 95 km west of the Operational Area. Breeding and foraging BlAs for the
species are also located near Darwin Harbour (approximately 228 km north-east of the
Operational Area).

+ Indo-Pacific spotted bottlenose dolphin breeding/calving and foraging BIAs are located
approximately 264 km west of the Operational Area. A breeding BIA for the species is also located
near Darwin Harbour (approximately 235 km north-east of the Operational Area).

+  Pygmy blue whale migration BIAs (Augusta to Derby and Indonesia-Banda Sea) are located
approximately 380 km north-west and 317 km north-west of the Operational Area, respectively.

+  Dugong foraging and breeding/calving/nursing BlAs are located approximately 490 km west and
506 km west of the Operational Area, respectively, around Ashmore Reef.

A description of the distribution, migration movements, preferred habitat and life stages of the
identified marine mammal species is provided in Table 3-13, including commentary on their likely
presence in the Operational Area and EMBA.
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Table 3-13:

Species

Australian snubfin
dolphin

Protection Status

Migratory

Distribution, Habitat and Life Stages

+ Records indicate that the Australian snubfin dolphin only occurs in

waters off the northern half of Australia from Broome on the west
coast to Brisbane River on the east coast.

The Australian snubfin dolphin occurs mostly in protected shallow
waters close to the coast and close to river and creek mouths. They
prefer shallow waters, less than 20 m deep (DoEE 2019a).

Santos

Threatened and migratory marine mammals potentially cccurring within the Operational Area and EMBA

Presence in the Operational Area and
EMBA

Breeding/calving/resting and foraging BIAs
are located within the EMBA, with the
closest near Cape Londonderry and King
George River, approximately 23 km south-
west of the Operational Area at the closest
point (refer to Figure 3-8).

Other breeding/calving/resting and
foraging BlAs are located further west
along the north Kimberley coastline, as well
as around Ord River and Cambridge Gulf
approximately 70 km south from the
Operational Area (refer to Figure 3-8).

Given the species preference for shallow
waters with a maximum depth of 20 m, the
presence of the species within the
Operational Area and EMBA is likely to be
limited.

Indo-Pacific
humpback dolphin

Migratory

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.

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

228 km away from the Operational Area
(see Figure 3-8).

The closest foraging BIA for this species is
located in Vansittart Bay on the Anjo
Peninsula, which is approximately 95 km
west of the Operational Area (see Figure
3-8).
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Protection Status

Distribution, Habitat and Life Stages

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

Santos

Presence in the Operational Area and
EMBA

Given the location of the BIAs relative to
the Operational Area, the species may be
encountered within the Operational Area.

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).

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

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

Spotted bottlenose | Migratory Bottlenose dolphins have been recorded within the Oceanic Shoals BlAs identified for foraging and breeding
dolphin Marine Park (10 km from the Operational Area). from April to November, include Darwin
(Arafura/Timor Sea The spotted bottlenose dolphin occurs in tropical and subtropical Harbour (approximately 235 km away from
populations) coastal and shallow offshore waters of the Indian Ocean, Indo-Pacific the Operatlona'l Area) and near Camden
region and the western Pacific Ocean (DoEE 2019a). sound (appro?umately 385 km S_‘OUth'WESt
of the Operational Area) (see Figure 3-8).
The species is typically found close to shore, within approximately ) )
1 km from the nearest land or oceanic islands, or in water depths of Given the species preference for shallow
less than 30 m water and close proximity to shore, the
« led fth . | migrati d breeding is | | presence of the species within the
nowledge of the SF?e.CIe'S seasonal migration and bree .mg is largely Operational Area is likely to be limited. The
unknown, however it is inferred that only the Arafura-Timor Sea . . .
o species may occasionally be present in the
population is migratory. .
coastal region of the EMBA.
Given foraging and breeding occurs from
April to November, the proposed
December to March survey timing also
avoids the time when this population is
most likely to be present in the region.
Sei whale Vulnerable The movements and distributions of sei whales are unpredictable and Given the wide ranging nature of this

species, lack of nearby important habitat
and a preference for deeper offshore
waters, the presence of the species within
the Operational Area and EMBA is likely to
be limited.
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+ Sei whales feed on planktonic crustaceans, in particular copepods and
amphipods.

Santos

Presence in the Operational Area and
EMBA

Blue whale / pygmy

Endangered

+ In Australia, there are two recognised sub-species of blue whale; the

The EMBA partially overlaps with a pygmy

blue whale Antarctic or true blue whale (Balaenoptera musculus intermedia) and blue whale migration BIA (Augusta to
the pygmy blue whale (B. m. brevicauda) (DoEE 2019a). As true blue Derby), approximately 380 km north-west
whales feed primarily in polar waters, it is considered that all blue of the Operational Area (refer to Figure
whales sighted in Australian waters are pygmy blue whales. 3-7). Whales tend to pass along the shelf

+ The nearest aggregation area for the pygmy blue whale in Australian edge at depths of 500 m t,o 1000 m, and

. appear close to the coast in the Exmouth-
waters occurs at the Perth Canyon, approximately 2,425 km south- Montebello Island areas on their southern
west of the Operational Area (DoEE 2019a). The nearest aggregation migration.
area to the Operational Area lies in Indonesian waters, in the Banda
and Molucca seas, approximately 750 km north of the Operational The EMBA also partially overlaps with a
Area. This area is used by pygmy blue whales between May and pygmy bI.ue whale migration BI_A
September (Double et al. 2014). The timing of this aggregation (Indonesia-Banda Sea), apprqmmately 317

. . km north-west of the Operational Area
suggests that the Banda and Molucca seas are feeding and calving (Figure 3-7).
grounds for pygmy blue whales.

+ Pygmy blue whales feed in Antarctic waters between December and ?e“s/tei:’gt::daf:li?:ge :;tl;:::v;r?sl:ngclzg\;/ithin
April and may also feed opportunistically while migrating (DoEE the Operational Area and EMBA is likely to
2019a). be infrequent and consist of transitory

+ Pygmy blue whales migrate from Antarctic summer feeding grounds to individuals during migration months.
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:

— The population around southern Australia commence heading
north along the WA coast towards Indonesian waters from April to
May (McCauley 2011).
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Species Protection Status  Distribution, Habitat and Life Stages Presence in the Operational Area and

EMBA

— 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).

Fin whale Vulnerable + Fin whales occur from polar to tropical waters, but rarely in inshore Given the wide ranging nature of this
waters (DoEE 2019a). Fin whales are widely distributed in both species, lack of nearby important habitat
hemispheres between latitudes 20-75° S (Mackintosh 1965). This and a preference for deeper offshore
species is also common in temperate waters, the Arctic Ocean and waters, the presence of the species within
Southern Ocean. the Operational Area and EMBA is likely to

+ There is insufficient data to prescribe migration times and routes for be limited.

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 crustaceans, some fish and cephalopods
(crustaceans).
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Protection Status

Distribution, Habitat and Life Stages

+ The fin whale is the second-largest whale species, after the blue whale.

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

Santos

Presence in the Operational Area and
EMBA

Ningaloo Reef (approximately 1,800 km away from the Operational
Area) (DOE 2015). Aerial surveys carried out in 2009, between
mainland Australia and Scott Reef recorded Bryde’s whales in low
numbers (RPS 2010). Between September 2006 and June 2009 sea

Humpback whale Vulnerable, Camden Sound forms the northern extent of the humpback whale Given, the absence of known foraging,
Migratory migration, breeding, calving and resting BIAs, but these are not located | resting and calving habitat, presence within

within the EMBA (refer to Figure 3-7). The numbers of humpback the Operational Area and EMBA is unlikely.
whales at Camden Sound peak between June and September each year
(DOEE 2019a). The migration corridor tends to be within the 200 m Given migration, breeding and calving
isobath (Jenner et al. 2001). occurs from May to October, the proposed
The humpback whale annual migration from the summer feeding Dec.ember t-o March sur\{ey tlmlng-alsc?
grounds in Antarctica to the breeding and calving grounds in Camden av0|ds.the time when thls, popula.tlon 'S
Sound (approximately 385 km southwest of the Operational Area) mo.st likely to be present in the Kimberley
occurs between May and October. regton.
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 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 whale Migratory The nearest known area of aggregation area for Bryde’s whales is 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
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noise loggers deployed within Scott Reef also recorded Bryde’s whales
calls year round (McCauley 2011; RPS 2010).

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 NT (DOE 2015).

The inshore form of the Bryde’s whale is typically limited to the 200 m
depth contour and breeds / calves year-round, whilst the offshore
form is found in deeper waters (500 to 1,000 m) and breeds and calves
over several months during winter (Best et al. 1984; Kato 2002).

Santos

Presence in the Operational Area and
EMBA

presence of the species within the
Operational Area and EMBA is likely to be
infrequent.

Sperm whale Migratory Sperm whales have been recorded in all Australian states, however Given that sperm whales are typically found
their distribution is primarily assumed from incidental sightings and in deeper, colder waters, along the south
beach-cast animals. coast of Western Australia, interactions
Sperm whales tend to inhabit offshore areas with a water depth of 600 with the species in the Operational Area
m or more and are uncommon in waters less than 300 m (DoEE and EMBA is likely to be infrequent.
2019a).

Killer whale Migratory The killer whale is found in all of the world's oceans, from the Arctic There are no BIA for killer whales near the
and Antarctic regions to tropical seas (DoEE 2019). The species has Operational Area; however they have been
been recorded in all the coastal waters of Australia, with reported within the Oceanic Shoals Marine
concentrations reported in Tasmania, and common sightings in South Park (approximately 10 km north of the
Australia and Victoria. Operational Area).

Sightings of killer whale around the Australian coast are typicall

g g . P ) v . Given the wide ranging nature of this
recorded along the continental slope and shelf, and predominantly in . o .

. . . L . species, presence within the Operational
the vicinity of seal colonies, which are not known to exist in the region Area is possible however expected to be
(DEWHA 2008b). / P P
infrequent due to the lack of nearby
No areas of significance and no determined migration routes have important habitat and a preference for
been identified for this species within waters off WA (DoEE 2019a). coastal waters.
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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.

Santos

Presence in the Operational Area and
EMBA

Dugong Migratory Dugongs have been reported to occur along the coastline in the JBG The PMST search identified the species as
from Cape Hay to Point Pearce, with the main populations potentially occurring within the EMBA but
concentrated around Dorcherty Island (Woodside 2004), not within the Operational Area.
approximately 133 km south-east of the Operational Area. The closest dugong foraging BIA is located
Some of the coastal waters adjacent to the region support significant south of Ashmore Reef (approximately 490
populations of dugongs, including Shark Bay, which has an estimated km north-west of the Operational Area,
population of around 10,000 individuals (DSEWPaC 2012c). Dugongs within the EMBA). Ashmore Reef supports a
are also known to occur along the coast throughout the Kimberley to population of less than 50 individuals that
the WA-NT border; however, population estimates for these areas are are genetically distinct from other
not available (DSEWPaC 2012c). Australian populations. The reef provides

breeding and feeding habitats, with

Dugongs inhabit protected shallow coastal areas, such as wide shallow seagrass beds of the reef flats and lagoon
bays and mangrove channels. Although the patterns of dugong their preferred food source. Breeding
movement in Western Australia are not well understood, it is thought occurs year round at Ashmore Reef (DoEE
that dugongs move in response to seagrass and water temperature. 2019a).
Dugongs feed primarily on seagrass in shallow waters less than 10 m Due to the species’ foraging BIA being
deep and mostly above 3 m depth (Burbidge et al. 2014). A survey located 580 km from the Operational Area,
carried out in northern Australia between 1994 and 2001 using time- absence of suitable habitat and preference
depth recorders deployed on 15 dugongs logged 39,507 dives. The for shallow waters, presence of the species
survey identified that dugongs spend the majority of their time in within the EMBA is likely to be limited.
water depths of less than 3 m (Chilvers et al. 2004).
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3.7.4 Marine Reptiles

3.7.4.1 Marine Turtles

Marine turtles are known to migrate 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 NWMR and NMR are considered to be significant for supporting large feeding and nesting
turtle populations.

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

+  For activities such as foraging, breeding or dispersal;

+  For the long-term maintenance of the species (including the maintenance of species essential to
the survival of the species);

+  To maintain genetic diversity and long term evolutionary development; and
+  For the reintroduction of populations or recovery of the species.

It is noted that ‘habitat critical’ differs from ‘Critical Habitat’ as defined under Section 207A of the EPBC
Act (Register of Critical Habitat). No ‘Critical Habitat’ has been identified and listed for marine turtles.

No habitat critical to the survival of a marine turtle species occurs within the Operational Area,
however there are 11 habitat critical areas within the EMBA. The nearest habitat critical area is for the
flatback turtle, 24 km from the Operational Area (refer to Figure 3-10), located at Cape Domett.

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 3-14.

There are several BIAs for turtle species in the region, including along the coastline and offshore islands
adjacent to the Operational Area, within the EMBA (Figure 3-9 and Figure 3-10). These include:

+  Foraging BIAs for loggerhead, flatback, olive ridley and green turtles which overlap with the
Operational Area;

+ Internesting BIA for the flatback turtle (Cape Domett) which is located adjacent (south) to the
Operational Area (but not overlapping);

+ Internesting BIA for the flatback turtle (Melville Island, Coburg Peninsula) located approximately
105 km north-east of the Operational Area.

+ Internesting BIAs for the olive ridley turtle located approximately 178 km north-east of the
Operational Area

+  Foraging BIAs for the olive ridley turtle, with the nearest located 115 km north of the Operational
Area.

+ Internesting BIAs for the green turtle, with the nearest located 175 km west of the Operational
Area.
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+  Nesting BIA for the green turtle (Cassini Island) located 190 km west of the Operational Area.

+  Mating BIA for the green turtle (Ashmore Reef) located 500 km north-west of the Operational
Area.

+ Internesting and foraging BIAs for the hawksbill turtle, located approximately 459 km north-west
and 500 km north-west, respectively, around Ashmore Reef.

3.7.4.2 Seasnakes

Seasnakes 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 seasnake species tend to be found in the shallower
parts of the region to allow for increased benthic foraging time (DEWHA 2008b).

Seasnakes that inhabit coral reefs in the region (e.g. Ashmore Reef, located approximately 445 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 seasnakes at each reef form a
discrete ‘management unit’ for each species and prevents species from occupying all reefs (PTTEP
2013).

More than 20 species of seasnake occur within the region (DEWHA 2008b) with 21 listed marine
seasnake species identified by the PMST search as potentially occurring in the Operational Area and
EMBA, however only two of these species are threatened, namely the short-nosed seasnake and leaf-
scaled seasnake.

No coral reefs occur within the Operational Area and therefore seasnakes are expected to occur only
in low numbers. It is noted however that the pinnacles of the Bonaparte Basin KEF, can support high-
order pelagic animals including seasnakes (DoEE 2019b).

A description of the distribution, migration movements, preferred habitat and life stages of the
identified seasnake species is provided in Table 3-14, including commentary on their likely presence in
the Operational Area and EMBA.

3.7.4.3 Crocodiles

One migratory crocodile species, the salt-water crocodile was identified in the EPBC Act Protected
Matters Database search as potentially occurring in the both the Operational Area and 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 197 km and 110 km, respectively, south-east of the Operational Area).

A description of the distribution, migration movements, preferred habitat and life stages of the
crocodile is provided in Table 3-14, including commentary on its likely presence in the Operational
Area and EMBA.
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Species

Flatback turtle

Santos

Threatened and migratory marine reptiles potentially cccurring within the Operational Area and EMBA

Protection Status

Vulnerable,
Migratory

Distribution, Habitat and Life Stages

+ The flatback turtle is found in the tropical waters of northern

Australia, Papua New Guinea and Irian Jaya, and nesting is only
known to occur in Australia (Limpus 2007).

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 105 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 July,
August and September (Whiting et al. 2008).

The 60 km internesting buffer for flatback turtles in the Recovery
Plan for Marine Turtles in Australia (Commonwealth of Australia,
2017) is based primarily on the movements of tagged internesting
flatback turtles along the NWS reported by Whittock et al. (2014),
which found that flatback turtles may demonstrate internesting
displacement distances up to 62 km from nesting beaches. However,
these movements were confined to longshore movements in
nearshore coastal waters or travel between island rookeries and the
adjacent mainland (Whittock et al. 2014). There is no evidence to
date to indicate flatback turtles swim out into deep offshore waters
during the internesting period.

Flatback turtle hatchlings do not have an offshore pelagic phase.
Instead, hatchlings grow to maturity in shallow coastal waters
thought to be close to their natal beaches (DoEE 2017). Flatback
turtle hatchlings do not undertake oceanic migrations like the

Presence in the Operational Area and
EMBA

The Operational Area overlaps with a
foraging BIA for the species (refer to
Figure 3-9). Therefore, foraging and
transient turtles may occur within the
Operational Area and EMBA.

The nearest internesting BIA is located
adjacent to the Operational Area (but
does not overlap) (refer to Figure 3-10).

A ‘habitat critical to the survival of a
marine species’ is located 24 km south of
Operational Area (refer to Figure 3-10).
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juveniles of other turtle species do, but spend their juvenile life
phase within continental shelf waters (Limpus 2009).

+ Although turtles remain close to nesting beaches during the
internesting period, there is evidence that flatback turtles undertake
long-distance migrations between breeding and feeding grounds. A
survey carried out in the region between 2005 and 2012 identified
the distances 73 female flatback turtles travelled to their foraging
grounds; 11 remained within 100 km of their rookeries, four
migrated an average of 400 km and 58 migrated between 1,000 and
1,500 km (Pendoley et al. 2014).

+ More recent tagging studies further identified waters utilised by
flatback turtles during post-nesting migration and foraging
(Whittock et al. 2016a, 2016b; Thums et al. 2017). The studies found
that turtles from the Pilbara region migrated north-east along the
inner continental shelf, foraging in waters around Broome and
James Price Point, Quondong Point, the Lacepede Islands, Lynher
Bank, and at the Holothuria Banks in the Timor Sea (Whittock et al.
20164, 2016b). Foraging areas were typically located in less than 50
m water depth (36.5 m mean depth) and 66 km from shore.

+ Thums et al. (2017) studied flatback turtles during their post-nesting
migration from the Lacepede Islands and during foraging. The study
found that flatback turtles migrated along the coast in water depths
of 63 £ 5 m, passing near Adele Island on the way to foraging
grounds on the Sahul Shelf in the Timor Sea.

+ Adult flatback turtles 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).
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The species has been recorded foraging in depths less than 10 m to
over 40 m on the carbonate bank and terrace system of the Sahul
Shelf KEF and around the pinnacles of the Bonaparte Basin KEF.

Santos

Presence in the Operational Area and
EMBA

Loggerhead turtle Endangered, The loggerhead turtle has a global distribution and occurs in eastern, The northern portion of the Operational
Migratory northern and western parts of Australia (Limpus 2008). Loggerhead Area overlaps with a foraging BIA for
turtles are known to show fidelity to both their foraging and loggerhead turtles (refer to Figure 3-9).
breeding areas anc.j can make r.eproductlve migrations of over 21600 Therefore, foraging and transient turtles
km between foraging and nesting areas (DoEE 2019a). The species . . .
c to f h : ter denth ; imatel are likely to occur within the Operational
are known to forage nearshore, in water depths up to approximately | 4o\ 0s
50 to 60 m (DoEE 2019a).
In WA, the species is known to nest between October and February,
with a peak in December (DoEE 2019a).
Juveniles feed 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 system of the
Sahul Shelf KEFs.
Green turtle Vulnerable, Ashmore Reef and Cartier Island (approximately 445 km away) The Operational Area overlaps with a
Migratory support a genetically distinct population in the region and provide foraging BIA for the species. Therefore,

critical nesting and internesting habitats (DoEE 2019a). 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 (DEWHA
2008a; Guinea 1995; Guinea 2013).

Distributed globally throughout tropical and subtropical waters, with
WA supporting one of the largest green turtle populations in the

foraging and transient turtles may occur
within the Operational Area and EMBA.

The closet biologically important
internesting area is in the north of
Mitchell Plateau (approximately 195 km
west of the Operational Area) (refer to
Figure 3-10).
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world. Green turtles nest, forage and migrate across tropical
northern Australia (DoEE 2019a).

+ Female green turtles go into an internesting cycle after each nesting
occurrence. The internesting 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 undertakes extensive post-nesting migrations from
foraging areas to traditional breeding areas, with individuals
recorded 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).

+ 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).

+ 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.
Further, a large portion of the Operational Area overlap a foraging
BIA for this turtle species (refer to Figure 3-9).

Leatherback turtle Endangered, + Leatherback turtles are pelagic feeders, spending extended periods The closest confirmed internesting site
Migratory in tropical, subtropical and temperate open ocean waters (Limpus for the leatherback turtle is at the

Cobourg Peninsula (DoEE 2019a),
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2009). The species has been recorded feeding in the coastal waters
of all Australian States and Territories in low densities.

Nesting occurs on tropical beaches and subtropical beaches
(Marquez 1990) but no 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 2015b).

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

Santos

Presence in the Operational Area and
EMBA

approximately 430 km northeast of the
Operational Area.

Given the species distribution, and low
density population in Australian waters,
the presence of the species within the
Operational Area and EMBA is expected
to be low.

Hawksbill turtle

Vulnerable,
Migratory

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).

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).

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 (DSEWPaC 2012d). Internesting females are known to
stay within approximately 20 km of nesting beaches.

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.

The closest internesting area to the
Operational Area for hawksbill turtles is
located at the Cobourg Peninsula (within
the NMR), approximately 430 km north-
east.

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

Santos

Presence in the Operational Area and
EMBA

Olive ridley turtle Endangered, The olive ridley turtle has a worldwide tropical and subtropical The Operational Area overlaps with a

Migratory distribution and is known to occur in both WA and NT (DSEWPaC foraging BIA for this turtle species (refer
2012d). Whilst nesting has been recorded in WA, it is far more to Figure 3-9). Therefore, foraging and
common in the NT (DoEE 2019a). transient turtles may occur within the
Although olive ridley turtles nest all year round nesting activity Operational Area and EMBA.
peaks around April to November, with the majority of nesting The closest internesting area is off the
occurring from the Arnhem Land coast (including Bathurst Island, a coast of Fog Bay; approximately 178 km
biologically important internesting area) to the north-western coast east from the Operational Area (refer to
of Cape York Peninsula (DoEE 2019a). After nesting, olive ridley Figure 3-10).
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
(DEWHA 2008a).
The olive ridley turtle is known to primarily forage in soft-bottom
habitats ranging in depths from 6 — 35 m. They are also known to
forage in pelagic waters (DEWHA 2008a).
The olive ridley turtle is known to forage in the western Joseph
Bonaparte Depression and Gulf.
Adult turtles forage for crabs, shrimp, tunicates, jellyfish, salps and
algae in depths ranging from several metres to over 100 m (DoEE
2019a).

Salt-water crocodile Migratory The salt-water crocodile is found in Australian coastal waters, Given that the nearest salt-water

estuaries, lakes, inland swamps and marshes. The species'
distribution ranges from Rockhampton in QLD throughout coastal
NT to King Sound (near Broome) in WA (DoEE 2019a).

crocodile habitats are in the Daly and
Moyle rivers, approximately 197 km and
110 km from the Operational Area
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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 eat
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 NT, 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.

Santos

Presence in the Operational Area and
EMBA

respectively, the presence of the species
within the Operational Area and EMBA is
likely to be infrequent.

additional sighting of a single snake was reported in the Arafura Sea,
off the northern coast of the NT.

It inhabits reef flats of shallow waters along the outer reef edge in
water depths of 10 m (DSEWPaC 2011).

Short-nosed seasnake | Critically The short-nosed seasnake is an aquatic seasnake. It is endemic to Given the preferred water habitat and
Endangered WA and has been recorded from Exmouth Gulf to the reefs of the depth the presence of the species within
Sahul Shelf. the Operational Area and EMBA is likely
It inhabits reef flats or shallow waters along the outer reef edge in to be infrequent.
water depths to 10 m (DoEE 2019a).
Leaf-scaled seasnake Critically The leaf-nosed seasnake is an aquatic seasnake found at the Given the preferred water habitat and
Endangered Ashmore and Hibernia Reefs, off the north-west coast of WA. An depth the presence of the species within

the Operational Area and EMBA is likely
to be infrequent.
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3.7.5 Sharks and Rays

The NWMR and NMR experiences high species richness of shark, sawfish and rays stemming from the
diversity of marine environments (DEWHA 2008a). 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
2008Db).

Two threatened, four threatened and migratory, and seven migratory shark and ray species were
identified by a search of the EPBC Act Protected Matters Database as potentially occurring in the
Operational Area.

No BIAs for sharks or rays were identified to occur within the Operational Area. A whale shark foraging
BIA overlaps with the western portion of the EMBA, approximately 185 km west of the Operational
Area (Figure 3-11). This migration and foraging route follows the continental shelf within the 200 m
isobath and extends from Ningaloo to waters in the north Kimberley region. Individuals tagged at
Ningaloo Reef have been shown to migrate north, north-east or north-west into Indonesian waters,
using both inshore and offshore habitats (Reynolds et al. 2017; Sleeman et al. 2010; Wilson et al. 2006).
The foraging BIA represents waters where solitary whale sharks may forage during the migration from
Ningaloo, which occurs primarily in spring (September to November).

A description of the distribution, migration movements, preferred habitat and life stages of the
identified sharks and rays species is provided in Table 3-15, including commentary on their likely
presence in the Operational Area and EMBA.
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Table 3-15:

Species

Santos

Threatened and migratory sharks and rays potentially occurring within the Operational Area and EMBA

Protection Status

Distribution, Habitat and Life Stages

Presence in the Operational Area and
EMBA

Whale shark Vulnerable, The whale shark occurs in both tropical and temperate waters with a The eastern boundary of the whale shark
Migratory typically oceanic and cosmopolitan distribution (Colman 1997). They BIA for foraging (the northern WA coastline
are most commonly recorded in WA, the Northern Territory and along the 200 m isobath) is approximately
Queensland, although they have been sighted occasionally in New 185 km west of the Operational Area
South Wales and Victoria. (Figure 3-11). Whale sharks are known to
According to the DoEE’s Conservation Advice on whale sharks, the forage within the BIA during spring.
species is known to aggregate at Christmas Island (approx!mately Due to the species widespread distribution
2,400 km away) between December and January and at Ningaloo . ] o
. and highly migratory nature, individuals
Reef (approximately 1,800 km away) between March and July to feed . ]
on krill and baitfish associated with coral spawning events (DoEE m.ay transit through the Operational Area.
2019a). Given the recorded migratory routes in the
region, the cosmopolitan distribution of the
The whale shark migration between Christmas Island and Ningaloo species and location of the foraging BIA,
Reef is expected to occur in deep waters away from the Operational whale sharks may be encountered in the
Area between January and March (Colman 1997). Operational Area and EMBA in low
The population participating in the Ningaloo aggregation is estimated numbers.
to comprise between 300 and 500 individuals, although the total
population size in the region is unknown (Meekan et al. 2006).
Green sawfish Vulnerable, The carbonate bank and terrace system of the Sahul Shelf KEF is The closest foraging BIA for green sawfish
Migratory known to support green sawfish (Donovan et al. 2008). A portion of in the area is located along the eastern
this KEF overlaps with the eastern portion of the Operational Area. shore of Camden Sound, over 385 km away
The green sawfish occurs in both inshore and offshore marine coastal from the Operational Area and outside of
waters of northern Australia. Its current known distribution stretches the EMBA.
from Broome in Western Australia around northern Australia and Given green sawfish are known to occur in
down the east coast as far as Jervis Bay, NSW (DoEE 2019a). the JBG (both adults and juveniles), the
The green sawfish has been recorded in inshore marine waters, species m.ay be encoun'tered in low
estuaries, river mouths, embankments and along sandy and muddy numpers in the Operatlo.naI.Area. The
species may be present in higher numbers
beaches (Peverell et al. 2004). They have also been recorded from in the coastal region of the EMBA.
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Species

Protection Status

Distribution, Habitat and Life Stages

very shallow water (<1 m) to offshore trawl grounds in over 70 m of
water (Stevens et al. 2005).

Santos

Presence in the Operational Area and
EMBA

Australia and is also known to seasonally migrate between
aggregation sites (Marshall et al. 2018b).

+ The giant manta ray is commonly sighted along productive coastlines
with regular upwelling, oceanic island groups and particularly
offshore pinnacles and seamounts (Marshall et al. 2018b). This
species has been recorded within the Oceanic Shoals Marine Park
(Nichol et al. 2013).

+ The giant manta ray lives in tropical, marine waters worldwide, and
occasionally in 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.

Reef manta ray Migratory + The reef manta ray is found around the northern coast of Australia Given the species is generally associated
between south-western Australia, and central New South Wales with nearshore environments, the presence
(DoEE 2019a). of the species within the Operational Area
+ This species is often resident in or along productive near-shore is expected to be limited. The species may
environments, such as island groups, atolls or continental coastlines. be present in higher numbers within the
This species tends to inhabit warm tropical or sub-tropical waters coastal region of the EMBA.
(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).
Giant manta ray Migratory + The giant manta ray has a widespread distribution along the coast of Given the species wide-distribution, the

presence of the species within the
Operational Area is expected to be low. The
species may be present in higher numbers
in the coastal region of the EMBA.
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north from Cairns around the Cape York Peninsula in Queensland,
across northern Australian waters to the Pilbara coast in WA (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).

Narrow sawfish Migratory The exact distribution of the narrow sawfish is uncertain, but it is Given the species wide-distribution, the
highly likely that its full range extended from Indo-Australian presence of the species within the
Archipelago to Japan and South Korea. Operational Area is expected to be low. The
The narrow sawfish is a benthic-pelagic species that inhabits species may be present in higher numbers
estuarine, inshore and offshore waters to at least 40 m depth (Last in the coastal region of the EMBA.
and Stevens 2009). Inshore and estuarine waters are critical habitats
for juveniles and pupping females, whilst adults predominantly occur
offshore (Peverell 2005).

Northern river shark | Endangered The northern river shark is known to occur in WA and the NT, Given the species preferred estuarine
occupying both marine and freshwater environments including the habitat, the presence of the species within
JBG, Daly River, Adelaide River and the South and East Alligator the Operational Area is expected to be low.
rivers. The species may be present in the coastal
Northern river sharks are elasmobranchs capable of living and region of the EMBA.
moving between freshwater and seawater. The species utilises rivers,
tidal sections of large tropical estuarine systems, macro tidal
embayments, inshore and offshore marine habitats.
Northern river sharks are thought to be endemic to Australia and
southern New Guinea.

Dwarf sawfish Vulnerable, The dwarf sawfish usually inhabits shallow (2-3 m deep) coastal The closest foraging BIA for dwarf sawfish

Migratory waters and estuarine habitats. Its distribution is thought to extend in the area is located along the eastern

shore of Camden Sound, approximately
385 km away from the Operational Area
and outside of the EMBA.

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

Freshwater sawfish Vulnerable, The freshwater sawfish is a marine/estuarine species that spends its The nearest freshwater sawfish foraging
Migratory first three—four years in freshwater growing to about half its adult BIA is at King Sound, approximately 560 km
size (4 m+) (Allen 2000 pers. comm.). Juveniles and sub-adult away from the Operational Area.
freshwater sawfish predominantly occur in rivers and estuaries, while ] ) _
large mature animals tend to occur more often in coastal and Given the species preferred estuarine
offshore waters up to 25 m depth (DoEE 2019a). habitat, and the location of the foraging
. . . . BIA, the presence of the species within the
In northern Australia, this species appears to be confined to . .
. . Operational Area is expected to be low. The
freshwater drainages and the upper reaches of estuaries, . .
. . - species may be present in the coastal
occasionally being found as far as 400 km from the sea. It is likely to . f the EMBA
. region of the .
occur within the carbonate bank and terrace system of the Sahul g
Shelf KEF.
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.
Speartooth shark Critically Speartooth sharks occur in geographically distinct locations across Due to the species preference for estuarine
Endangered northern Australia in the NT and Queensland, and have been and coastal waters, the presence of the

recorded in tidal rivers and estuaries with turbid waters, fine muddy
substrates and temperatures ranging from 27-33°C (DoE 2014).

In the NT, they are found in the Van Diemen Gulf drainage, including
the Adelaide River, South, East and West Alligator rivers and
Murganella Creek (Field et al. 2008; Pillans et al. 2009).

Due to their similarity to bull sharks, it is thought that adult
speartooth sharks may live outside of rivers in the coastal marine
environment (Stevens et al. 2005; Pillans et al. 2008).

speartooth sharks within the Operational
Area is expected to be low. The species may
be present in the coastal region of the
EMBA.
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in WA, and north to Port Stephens in New South Wales (Last and
Stevens 2009).

+ Longfin makos inhabit oceanic and pelagic habits, typically in tropical
regions. They are a highly mobile species and have a wide-ranging
distribution (DEWHA 2008b) but are rarely encountered.

Great white shark Vulnerable, + Great white sharks have been recorded from central Queensland Due to the species preference for cold
Migratory around the south coast to north-west WA, with movements temperate waters and feeding grounds in
occurring between the mainland coast and the 100 m depth contour waters around seal colonies further south,
(DoEE 2019a). the presence of the species within the
+ They are known to undertake migrations along the WA Coast, with Operational Area and EMBA is likely to be
some individuals travelling as far north as North West Cape during infrequent.
spring, before returning south for summer (DoEE 2019a).
+ Great white sharks are frequently recorded in waters around fur seal
and sea lion colonies (DoEE 2019a).
Shortfin mako shark Migratory + The shortfin mako is a pelagic species with a circumglobal, wide- Given the species distribution in deep
ranging oceanic distribution in tropical and temperate seas (Mollet et offshore waters, the presence of the
al. 2000). The shortfin mako is found in tropical and warm-temperate species within the Operational Area and
seas in water depths up to 500 m. The species is rarely found in EMBA is expected to be low.
waters cooler than 16 °C, and is occasionally found close inshore
where the continental shelf is narrow (Cailliet et al. 2009).
+ Itis 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 (Last and
Stevens 2009).
+ Shortfin makos are also highly migratory and travel large distances.
Longfin mako shark Migratory + In Australian waters, longfin mako sharks are found from Geraldton, Given the species distribution in deep

offshore waters, the presence of the
species within the Operational Area and
EMBA is expected to be low.
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Species Protection Status  Distribution, Habitat and Life Stages Presence in the Operational Area and

EMBA

+ 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).
Oceanic whitetip Migratory + Within Australian waters, the oceanic whitetip shark is found from Given the species distribution in deep
shark Cape Leeuwin, WA, through parts of the northern territory and down offshore waters, the presence of the
the east coast of Queensland and New South Wales to Sydney (Last species within the Operational Area and

and Stevens 2009). It has not been recorded within the Gulf of
Carpentaria or the Arafura Sea.

EMBA is expected to be low.

+ The oceanic whitetip shark is a circumglobal deep-water pelagic
species inhabiting tropical to warm-temperate waters (Compagno
1984).

+ Oceanic whitetip sharks prefer water temperatures above 20°C and
can reach depths of >180 m (Castro et al. 1999).

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 107 of 575



T

Seringapatnam
Reef{
ot

Scott

LY
Ree@)

12500,

= KALUMBURU

®
5
B
o
Legend
;] EMBA Aitiv_el Source Zonesl === Australian Exclusive Economic Zone Northern
L_] Operational Area | _'AreaA(Tem-Frigate) —-— State/Commonwealth Waters Bdy Westor Territory
Full Fold Acquisition Areas | _ _1 Area B (Breakwater)  ------ Offshore State Boundaries Australia
D Area A (Tern-Frigate) Area C (Sparrowhawk) Whale Shark BIA
E Area B (Breakwater) E Foraging
Area C (Sparrowhawk) 0 50 100 150 2?0
Kilometres
24/05/2021 SHAa6295

h

Iz

L i ; '

Santos

BILOGICALLY IMPORTANT AREAS FOR WHALE SHARKS WITHIN THE EMBA

Figure 3-11:

Santos Ltd |

Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan

Foraging Biologically Important Area for whale sharks within the EMBA

Page 108 of 575




Santos

3.7.6 Seabirds and Migratory Shorebirds

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 (DSEWPaC 2012f).

There is no emergent land within the Operational Area 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). Additionally, the Cartier Island and Ashmore Reef, within
the EMBA, support breeding colonies of seabirds and migratory shorebirds. Given coastal habitats
support large migratory populations, seabirds may fly over the Operational Area during migrations.

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.

Results from the EPBC Act Protected Matters Database revealed that there are three threatened and
migratory, and eight migratory seabird species within the Operational Area, and six threatened, six
threatened and migratory, and 36 migratory seabird species within the EMBA.

There are several BIAs for marine bird species in the region, including along the coastline and offshore
islands adjacent to the Operational Area, within the EMBA (Figure 3-12). These include:

+  Lesser crested tern breeding BIAs overlap with the south-west portion of the Operational Area
and further locations;

+ Roseate tern breeding BIAs, with the nearest located approximately 63 km west of the
Operational Area.

+ Lesser frigatebird breeding BlAs, with the nearest located approximately 63 km west of the
Operational Area.

+  Greater frigatebird breeding BIAs, with the nearest located 395 km north-west of the Operational
Area.

+ Wedge-tailed shearwater breeding BlAs, with the nearest located 390 km north-west of the
Operational Area.

+  White-tailed tropicbird breeding BIA, located 395 km north-west of the Operational Area;

+  Red-footed booby breeding BIA, located 390 km north-west of the Operational Area.

+  Brown booby breeding BIA, located 455 km west of the Operational Area.

+  Greater crested tern breeding BIA, located 285 km north-east of the Operational Area, within the

EMBA.
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+  Little tern breeding BlAs, with the nearest located approximately 173 km west of the Operational
Area.

+ Little tern resting BIA (Ashmore Reef) located approximately 480 km north-west of the
Operational Area.

A description of the distribution, migration movements, preferred habitat and life stages of the
identified marine bird species in provided in Table 3-16, including commentary on their likely presence
in the Operational Area and EMBA.
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Table 3-16: Threatened and migratory seabirds potentially occurring within the Operational Area and EMBA

Protection Status Presence in the Operational Area and

Distribution, Habitat and Life Stages

Species

EMBA

northern Australia.

In Australasia, the red knot mainly inhabits intertidal mudflats,
sandflats and sandy beaches of sheltered coasts or shallows pools
on exposed wave-cut rock platforms or coral reefs.

The red knot usually forages in soft substrate near the edge of water
on intertidal 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

Lesser crested tern N/A The lesser crested tern inhabits tropical and sub-tropical dandy and The Operational Area partially overlaps
coral coasts and estuaries (DSEWPaC 2012e). with a lesser crested tern breeding BIA
In Australia, lesser crested terns are found on coasts and in coastal (refer to Figure 3-12).
waters, primarily in the north. The species occurs around most of Given the preference for breeding
the NT, with the highest density of confirmed sightings along the grounds nearby to the Operational Area
coast to the south-west of Darwin (DSEWPaC 2012e). and overlap with a breeding BIA, this
The species breeds on low-lying islands, coral flats, sandbanks and species is likely to be present in the
flat sandy beaches, and may move nesting sites from one year to the | Operational Area and EMBA.
next (DSEWPaC 2012e).
Lesser crested terns forage for small pelagic fish and shrimp in the
surf and over offshore waters in areas of reef and deeper shelf
waters (DSEWPaC 2012e).
The lesser crested tern is not listed as threatened or migratory
under the EPBC Act 1999.

Red knot Endangered, The red knot is common in all the main suitable habitats around the Red knots were recorded in large

Migratory coast of Australia, very large numbers are regularly recorded in numbers along the coastal strip from Fog

Bay to Peron Island North (170 km from
the Operational Area).

Given the range and distribution of this
species, the survey is likely to encounter
low numbers of this species in the
Operational Area during October. Higher
population densities may be
encountered in the nearshore waters of
the EMBA.
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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 Given the distribution of this coastal
Endangered, Arctic (DoEE 2019a). This species does not breed in Australia. wetland bird species, the survey is likely
Migratory + Within Australia, curlew sandpipers occur around the coasts while to encounter low numbers of this species
also being widespread inland, though in smaller numbers (DoEE in the Operational Area, during the
2019a). April/May period. Higher population
. . . . . . densities may be encountered in the
+ This species forages mainly on invertebrates, including wormes,
. . coastal waters of the EMBA.
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).
+ 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).
Little tern Migratory + The closest breeding site to the Operational Area for the non-Asian The closest breeding site to the

migrants of the little tern is on the coastline of the Kimberley
(approximately 150 km away). Breeding is thought to occur in June,
July and October (DoEE 2019a).

+ The little tern is widespread in Australia, with breeding sites widely
distributed. The species has three separate populations in Australia;
the northern subpopulation breeds across northern Australia, the

Operational Area for the non-Asian
migrants of the little tern is on the
coastline of the Kimberley
(approximately 150 km away). Breeding
is thought to occur in June, July and
October (DoEE 2019a).
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eastern subpopulation breeds in the eastern and south-eastern
coast of Australia; and the third subpopulation comprises of Asian
migrants that migrate to spend their non-breeding season in
Australia. The species has a widespread and continuous distribution
from north-western Australia, around the north and east coast to
south eastern Australia (DoEE 2019a).

The little tern is a coastal seabird, which usually forages in very
shallow water, more often in brackish lagoons and saltmarsh creeks.
The little tern usually forages close to breeding colonies
(Commonwealth of Australia 2012).

The Asian migrants’ non-breeding season is between spring and
summer (September to May). The Asian migrants leave for their
northern Hemisphere Breeding grounds between March and April
(DoEE 2019a).

Given the wide distribution and
migration pattern, this species may be
present in the Operational Area and
EMBA in low numbers or isolated
individuals/groups.

Sharp-tailed sandpiper

Migratory

The sharp-tailed sandpiper spends the non-breeding season in
Australia with small numbers occurring regularly in New Zealand
(NZ). Most of the population migrates to Australia, mostly to the
south-east and are widespread in both inland and coastal locations.
In WA, they are widely distributed from Cape Arid to Carnarvon,
around coastal plains of the Pilbara Region to south-west and east
Kimberly Division. In NT, the most important area is the area from
Darwin to Murgenella Creek and the Port McArthur.

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.

Given the wide distribution of this
species and the migratory pattern, it is
likely this species will be encountered in
low numbers within the Operational
Area and EMBA.
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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).

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.
Depending on locations, birds breed annually or twice a year (spring
to early summer and again at autumn).

Eastern curlew Critically Within Australia, the eastern curlew has a primarily coastal Given the distribution of this coastal
Endangered, distribution. They have a continuous distribution from Barrow Island wetland bird species, the survey is likely
Migratory and Dampier Archipelago, WA, through the Kimberley and along the to encounter low numbers of this species
NT, QLD, and NSW coasts and the islands of Torres Strait. Elsewhere in the Operational Area. Higher
they are patchily distributed (DoEE 2019a). population densities may be
This species does not breed in Australia, rather in the Northern encountered in the coastal waters of the
Hemisphere during summer, between early May and late June (DoEE | EMBA.
2019a). They start to depart 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).
Common noddy Migratory In Australia, the common noddy occurs mainly in the ocean off the The closest breeding BIA for this species

is located at East Arnhem approximately
875 km east of the Operational Area.

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

Streaked shearwater Migratory The streaked shearwater occurs frequently in northern Australia Given the distribution of the species and
from October to March, with some records as early as August and as preferred habitat, the species may be
late as May (Marchant and Higgins 1990). Whilst the species does present in low numbers in the
not breed in Australia, it is known to forage in the NMR, in particular Operational Area and EMBA during the
north-west of the Wellesley Islands (1,195 km from the Operational October - May period.

Area).

+ The streaked shearwater feeds mainly on fish and squid.

+ 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 frigatebird Migratory The lesser frigatebird is usually seen in tropical or warmer waters off The closest biologically important
northern WA, NT, QLD and northern NSW. The species forages in the breeding area of this species is at
NMR and breeds in areas adjacent to the region (Marchant and Kimberley and Pilbara coasts
Higgins 1990). approximately 60 km west of the
The species is usually pelagic and often found far from land, but is Operational Area (Figure 3-12).
also found over shelf waters, in inshore areas, and inland over Given the distribution of the species and
continental coastlines (Marchant and Higgins 1990). preferred habitat, this species may be
The lesser frigatebird breeds in mangroves or bushes, and even on present in the Operational Area and
bare ground. It feeds mainly on fish (especially flying-fish) and squid, | EMBA in low numbers.
but also on seabird eggs and chicks, carrion and fish scraps (Birdlife
2019b).

Great frigatebird Migratory Great frigatebirds are found in tropical waters globally. The species A BIA has been identified at Ashmore

breeds on small, 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.

Reef and Cartier Island for the species to
highlight breeding and foraging
behaviours in the area (approximately
445 km northwest from the Operational
Area) (Figure 3-12).
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+ Breeding is known to occur between May to June and in August

(DoEE 2019a).

Given the distribution of the 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 EMBA.

Common sandpiper

Migratory

Distributed along all coastlines of Australia and many areas inland,
the common sandpiper is widespread in small numbers.

Generally, the species forages in shallow water and on bare soft
mud at the edges of wetlands. Birds sometimes venture into grassy
adjoining wetlands and mangroves.

Typically, the common sandpiper eats molluscs such as bivalves,
crustaceans such as amphipods and crabs and a variety of insects
(DoEE 2019a).

The common sandpiper breeds in Eurasia and moves south for the
boreal winter, with 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.

Given the distribution of the 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 EMBA.

Pectoral sandpiper

Migratory

In Australasia, the species is found at coastal lagoons, estuaries,
bays, swamps, lakes, inundated grasslands, saltmarshes, river pools,
creeks, floodplains and artificial wetlands.

The pectoral sandpiper is omnivorous, consuming algae, seeds,
crustaceans, arachnids and insects. While feeding, they move slowly,
probing with rapid strokes. They walk 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

Given the wide distribution and
migration pattern, this species may be
present in the Operational Area and
EMBA in low numbers or isolated
individuals/groups.
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Lake, Wittecarra, Harding River, coastal Gascoyne, the Pilbara and
the Kimberley. In NT, the species habitat likely occurs along the
coast of Darwin, which is 260 km away from the Operational Area
(DoEE 2019a).

Greater crested tern Migratory The greater crested tern is widespread and numerous along the NT Given the widespread distribution, this
coastline, with 20 breeding colonies reported (DSEWPaC 2012a). species may be present in the
The species shows a preference for nesting on offshore islands, low- .Operatlo.naI'A'rea in low numbgrs or
. ] ) isolated individuals/groups. Higher
lying coral reefs, sandy or rocky coastal islets, coastal spits and . .
population densities may be
lagoon mudflats (DSEWPaC 2012e). encountered in the coastal waters of the
The colony on Seagull Island, off the north-west tip of Melville Island EMBA.
supports a BIA of approximately 60,000 greater crested terns
(Woinarski et al. 2003), which is thought to be the largest breeding
colony of this species and of international significance.
The species forages in a range of habitats including shallow waters
of lagoons, coral reefs, bays, harbours, inlets and estuaries, along
shorelines, rocky outcrops and in open sea, in mangrove swamps
and in offshore and pelagic waters (DSEWPaC 2012e).
The breeding period for the greater crested term is March to July,
with most eggs being laid during late April to early June (Chatto
2001).
Bridled tern Migratory In Western Australia, breeding is widespread from islands off Cape Given the wide distribution and

Leeuwin (extending round the southern coast to Seal Rocks) north to
Shark Bay and in Pilbara region and Kimberley Division. At sea,
distribution extends from Cape Leeuwin north to Dirk Hartog Island,
with isolated mainland coastal records at Point Maud and Ningaloo,
and from Barrow Island to the Dampier Archipelago, and at sea off
the Kimberley coast from waters west of the Dampier Peninsula to
Ashmore Reef and JBG.

migration pattern, this species may be
present in the Operational Area and
EMBA in low numbers or isolated
individuals/groups.
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+ The species occupies tropical and subtropical seas, breeding on
islands, including vegetated coral cays, rocky continental islands and
rock stacks.

+ In WA, birds breed late spring to summer, with eggs recorded from
mid-October to late January, and young from mid-December to early
March (DoEE 2019a).

Osprey Migratory + The osprey is most abundant in northern Australia, where high Given the preferred coastal habitat, the
population densities occur in remote areas. The breeding range of species is unlikely to be present in the
the osprey extends around the northern coast of Australia (including | Operational Area. Higher population

many offshore islands) from Albany in WA to Lake Macquarie in densities may be encountered in the
NSW coastal waters of the EMBA.

+ Ospreys occur in littoral and coastal habitats and terrestrial wetlands
of tropical and temperate Australia and offshore islands.

+ 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.

+ Osprey breed from April to February in Australia.

Australian lesser Vulnerable e  The Australian lesser noddy is endemic to Australia and nests on the Given the preferred habitat, the species
noddy Houtman Abrolhos Islands and, possibly, Ashmore Reef. The species is unlikely to be present in the
remain near breeding islands throughout the year, however, gales Operational Area. Higher population

densities may be encountered in the
EMBA.

may displace birds many hundreds of kilometres (DoEE 2019a).

+ The species usually occupies coral-limestone islands that are densely
fringed with white mangrove Avicennia marina and occasionally
occurs on shingle or sandy beaches (Higgins and Davies 1996).

+ The breeding season is protracted, extending from mid-August to
early April; however this can vary year to year (Higgins and Davies
1996).

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 118 of 575



Santos

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

EMBA

+ The Australian lesser noddy may forage out at sea or in seas close to
breeding islands and fringing reefs (Johnstone and Storr 1998; Storr
et al. 1986; Whittell 1942).

Bar-tailed godwit Vulnerable + The bar-tailed godwit has been recorded in the coastal areas of all Given the preferred coastal habitat, the
Australian states. It is widespread in the Torres Strait and along the species is unlikely to be present in the
east and south-east coasts of Queensland, NSW and Victoria, Operational Area. Higher population

densities may be encountered in the

including the offshore islands.
coastal waters of the EMBA.

+ The bar-tailed godwit is found mainly in coastal habitats such as
large intertidal sandflats, banks, mudflats, estuaries, inlets,
harbours, coastal lagoons and bays.

+ The species typically roosts on sandy beaches, sandbars, spits and
also in near-coastal saltmarsh.

+ Roebuck Bay and Eighty Mile Beach are internationally important
sites for the species, supporting over 50,000 individuals.

+ At the subspecies level, Limosa lapponica baueri is listed as
Vulnerable and Limosa lapponica menzbieri is listed as Critically
Endangered under the Wildlife Conservation Act 1950.

Australian painted- Endangered + The Australian painted snipe has been recorded at wetlands in all Given the preferred habitat, the species

snipe states of Australia, however the species has been recorded less is unlikely to be present in the
frequently at a smaller number of more scattered locations farther Operational Area. Higher population
west in South Australia, the Northern Territory and Western densities may be encountered in the
Australia. EMBA.

+ The species generally inhabits shallow terrestrial freshwater
(occasionally brackish) wetlands, including temporary and
permanent lakes, swamps and claypans.

+ The species may breed in response to wetland conditions rather
than during a particular season (DoEE 2019a).
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Fork-tailed swift

Migratory

In Western Australia, the fork-tailed swift is scattered along the
coast from south-west Pilbara to the north and east Kimberley
region, near Wyndham.

The Fork-tailed Swift is almost exclusively aerial, flying from less
than 1 m to at least 300 m above ground.

The Fork-tailed Swift does not breed in Australia (DoEE 2019a).

Given the distribution of this species and
habitat, it is unlikely this species will be
encountered within the Operational
Area, however may be present in low
numbers within the EMBA.

Roseate tern

Migratory

In WA, the subspecies is regularly recorded north from Mandurah to
Eighty Mile Beach, in the Pilbara Region. Along the Kimberley
coastline, the subspecies occurs at scattered sites, north to the
Bonaparte Archipelago and possibly further. In the NT, the
subspecies has a scattered occurrence along the north coast, mainly
from Darwin to Grove Peninsula, though birds have been recorded
west to North Peron Island and east to the Sir Edward Pellow
Islands.

The roseate tern occurs in coastal and marine areas in subtropical
and tropical seas. The species inhabits rocky and sandy beaches,
coral reefs, sand cays and offshore habitats.

Breeding in WA occurs from Second Rock, near Penguin Island, to
Lacepede Island (approximately 680 km from the Operational Area),
whilst breeding occurs in the NT at Haul Round Island, 605 km from
the Operation Area.

Breeding in WA occurs in two quite distinct periods, within peak
months for laying April to November. At the same sites, breeding
occurs during both late spring-summer and late autumn-winter.
Most colonies in the NT nests between September and January/
February (DoEE 2019a).

Given the preferred coastal habitat, the
species is unlikely to be present in the
Operational Area. Higher population
densities may be encountered in the
coastal waters of the EMBA.

Brown booby

Migratory

The brown booby occurs throughout all tropical oceans, bounded by
latitudes 30°N and 30°S (DSEWPaC 2012e).

Given the preferred coastal habitat, the
species is unlikely to be present in the
Operational Area. Higher population
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In Australia, the brown booby is found from Bedout Island in WA,
around the coast of the NT to the Bunker Group of islands in
Queensland with occasional reports further south in New South
Wales and Victoria.

The Brown Booby uses both marine and terrestrial habitat. Off
north-west Western Australia, Brown Boobies are most abundant
18-36 km from land, but also occur inside and outside these limits
(DoEE 2019a).

The species nests on rugged rocky terrain such as cliffs and steep
slopes, on larger islands, beaches, and coral rubble and guano flats
on cays. The species typically leaves breeding islands when not
breeding, in search of better foraging grounds (DoEE 2019a).

densities may be encountered in the
coastal waters of the EMBA.

species occurs in both coastal and inland areas, mostly in northern
Australia.

Red-footed booby Migratory The red-footed booby is found worldwide, essentially confined to Given the preferred coastal habitat, the
tropical waters between 30°N and 30°S in the Atlantic, Indian and species is unlikely to be present in the
Pacific Oceans (DoEE 2019a). Operational Area. Higher population
. . . . densities may be encountered in the
In Australia, a recent or recently re-established breeding colonies of .
) coastal waters of the EMBA, particularly
red-footed boobys is found at Ashmore Reef (Clarke 2010). in waters surrounding Ashmore Reef.
Adult red-footed boobys have been detected up to 125 km from the
nearest breeding islands during foraging, with females found to feed
mostly at the extremity of their foraging trip (Clarke 2010).
Oriental reed warbler Migratory The species has been recorded off the Dampier Peninsula in WA and Given the preferred coastal habitat, the
off the coast of Darwin in the NT. species is unlikely to be present in the
It is a non-breeding species in Australia. Oper.ajclonal Area. Higher popu!at|on
densities may be encountered in the
Habitat mainly includes beds of reed beside lakes, coastal marshes, coastal waters of the EMBA.
estuaries and along rivers (DoEE 2019a).
Oriental plover Migratory The oriental plover is a non-breeding visitor to Australia, where the Given the preferred coastal habitat, the

species is unlikely to be present in the
Operational Area. Higher population
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The oriental plover is a migratory species, breeding in the Northern
Hemisphere and flying south for the boreal winter (Dement’ev and
Gladkov 1951; Lane 1987; Marchant and Higgins 1993; Wiersma
1996).

Internationally important sites in Australia includes Roebuck Bay,
approximately 750 km southeast of the Operational Area (DoEE
2019a).

Oriental plovers usually forage among short grass or on hard stony
bare ground, but also on mudflats or among beachcast seaweed on
beaches.

In Australia, the species typically inhabits coastal habitats such as
estuarine mudflats and sandbanks, on sandy or rocky ocean beaches
or nearby reefs, or in near-coastal grasslands.

densities may be encountered in the
coastal waters of the EMBA.

Oriental pratincole

Migratory

Within Australia, the oriental pratincole is widespread in northern
areas, especially along the coasts of the Pilbara Region and the
Kimberley Division in WA, the Top End of the NT, and parts of the
Gulf of Carpentaria.

In non-breeding grounds in Australia, the species usually inhabits
open plains, floodplains or short grassland (including farmland or
airstrips), often with extensive bare areas.

The species does not breed in Australia (DoEE 2019a).

Given the preferred coastal habitat, the
species is unlikely to be present in the
Operational Area. Higher population
densities may be encountered in the
coastal waters of the EMBA.

Wedge-tailed
shearwater

Migratory

The wedge-tailed shearwater is widespread across the Indian and
Pacific Oceans.

In Australia, the species breeds on the east and west coasts of
Australia and on offshore islands, including the Ashmore Reef.

The West Island, Ashmore Reef supports a small colony of breeding
wedge-tailed shearwaters, with an estimated 30 active burrows in
2002 (Swan 2005).

Given the preferred coastal habitat, the
species is unlikely to be present in the
Operational Area. Higher population
densities may be encountered in the
coastal waters of the EMBA, particularly
in waters surrounding Ashmore Reef.
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+ The foraging areas of wedge-tailed shearwaters that breed at
Ashmore Reef are unknown.

White-tailed tropicbird | Migratory + The white-tailed tropicbird breeds on islands throughout the tropics Given the preferred coastal habitat, the
of the northern Indian Ocean, including Ashmore Reef and Rowley species is unlikely to be present in the
Shoals off the northern coast of WA (Johnstone and Storr 1998; Operational Area. Higher population
Marchant and Higgins 1993). densities may be encountered in the

coastal waters of the EMBA, particularly

+ The white-tailed tropicbird is a rather scarce breeding species at in waters surrounding Ashmore Reef.

Ashmore Reef, and it is estimated that up to two pairs nest within
the reserve each year (Clarke 2010).

+ The species forages up to 89 km from the nest site when breeding,
and further when not breeding, and are surface foragers that
occasionally take shallow dives (Marchant and Higgins 1990).
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3.8 Socio-economic and Cultural Features

The section describes the socio-economic values within the EMBA including commercial fisheries,
shipping, recreational fishing, oil and gas industry, tourism, cultural heritage, and defence activities.
Particular focus is however given to commercial fishers as active and socio-economically important co-
users of the marine environment within the operational area and surrounds.

3.8.1 Commercial Fisheries

3.8.1.1 Commonwealth Managed Fisheries

The Australian Fisheries Management Authority (AFMA) manages Australian fisheries on behalf of the
Commonwealth Government from 3 nm to the edge of the Australian fishing Zone (AFZ). AFMA carry
out objectives that are listed in the Fisheries Administration Act 1991 and the Fisheries Management
Act 1991. Commonwealth-managed fisheries with management boundaries that overlap with the
Operational Area and EMBA include:

+  Northern Prawn Fishery;

+  Western Tuna and Billfish Fishery;
+  Southern Bluefin Tuna Fishery; and
+  Western Skipjack Fishery.

These fisheries are further described in Table 3-17.
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Table 3-17:

Fishery

Northern Prawn Fishery
(NPF)

Management Area

Operational Area

v

Relevant Commonwealth-managed fisheries

Description

Extent: Operates from the JBG across to the
Gulf of Carpentaria (AFMA 2018d).

Effort: In 1981, fishing effort peaked at
40,000 fishing days and more than 250
vessels. 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. The main fishing area for the
NPF is the Gulf of Carpentaria, with relatively
low intensity within the JBG.

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. In the second season (1 August — 1
December) tiger prawns are predominantly
caught. Either season has the potential to
end early if catch rates fall below pre-set
trigger levels.

Annual catches tend to vary year to year
because of natural variability in the banana
prawn component of the fishery.

During the 2019 season, a total of 5,640
tonnes of banana prawns, 2,086 tonnes of
tiger prawns and 656 tonnes of endeavour
prawns were caught. During the 2018

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

The JBG comprises about
60,000 km? of the
western portion of the
NPF. The Operational
Area overlaps with less
than 1% of the total
fishery.

Fishing takes place in
waters 35-70 m deep,
with most fishing effort
between 50 and 60 m.
Water depths within the
Acquisition Area range
between 59 -103 m
(generally outside of the
main fishing depths).
The fishery is known to
fish at a low (<0.1
days/km?) to medium
(0.1-0.25 days/km?)
intensity within the JBG.
The JBG fishery
comprises less than 5%
of the area of the NPF,
however it contributes
about 65% of the NPF’s
red-legged banana prawn
catch and around 20% of
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season, a total 6,778 tonnes of prawns were
caught (Parsa et al. 2020).

Resource: Banana prawns, tiger prawns,
endeavour prawns, others (squid, bugs and
scampi).

Method: Otter trawl gear, a quad rig
comprising four trawl nets.

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

the NPF’s total banana
prawn catch.

The main fishing area in
the JBG is understood to
overlap with the Full Fold
Acquisition Area B and
Area C. Therefore, there
is potential for
interaction with the
Petrel Sub-Basin SW 3D
MSS.

Western Skipjack Tuna
Fishery (STF)

Extent: Covers the AFZ and extends
westward from the South Australian/
Victorian border around the coast of
Australia to Cape York Peninsula in QLD
(AFMA 2018c).

Resource: Skipjack tuna (AFMA 2018c).
Skipjack tuna are known to spawn
throughout the continental shelf and slope
waters of the Indian Ocean.

Effort: There has been no fishing effort since
the STF since the 2008-09 season (Patterson
et al. 2020).

Method: Predominantly purse-seine gear is
used. A small amount of pole and line effort
(Patterson et al. 2020).

The fishery is currently
not in operation.

There is no potential for
interaction with the
Activity and therefore,
the fishery is not
considered further in this
EP.
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Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

Fishery (WTBF)

Exclusive Economic Zone and high seas of
the Indian Ocean. In recent years, fishing
effort has been concentrated off south-west
Western Australia, with occasional activity
off South Australia (AFMA 2018a).

Effort: Since 2005, there has been fewer
than five vessels active in the fishery, down

Southern Bluefin Tuna v Extent: Fishery includes all waters of X There is no effort
Fishery (SBTF) Australia, out to 200 nm from the coast currently reported in WA
(AFMA, 2018b). Juvenile fish move from or the NT.
spawning grounds in the north-east Indian There is no potential for
Ocean into the Australian EEZ and interaction with the
southward along the Western Australian Activity and therefore,
coast (Patterson et al. 2020). the fishery is not
Effort: No current effort in the JBG, fishing considered further in this
activity is concentrated in the Great EP.
Australian Bight and off South-east Australia
(Patterson et al. 2020).
Resource: Key species is the Southern
Bluefin tuna (Thunnus maccoyii). Migration
and spawning locations outside of the
Operational Area and EMBA.
Method: Most of the Australian catch has
been taken by purse seine, targeting juvenile
tuna in the Great Australian Bight. Australian
domestic longliners operating along the east
coast catch some tuna and recreational
fishing has increased (Patterson et al. 2020).
Western Tuna and Billfish | v/ Extent: The WTBF operates in Australia’s X There is no potential for

interaction with the
Petrel Sub-Basin SW 3D
MSS and therefore, the
fishery is not considered
further in this EP.
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within the Operational

Operational Area
Area

from 50 active vessels in 2000. In recent
years, fishing effort has concentrated off
south-west WA and South Australia with no
current effort on the NWS (Patterson et al.
2020). The fishery caught 218 t of fish in the
2019 season.

Resource: Key species include Bigeye tuna
(Thunnus obesus), yellowfin tuna (T.
albacares), striped marlin (Tetrapturus
audux) and swordfish (X. gladius) (Patterson
et al. 2020). These species are known to
spawn throughout the continental shelf and
slope waters of the Indian Ocean.

Method: The main fishing gear in the WTBF
is pelagic longline, with low levels of minor-
line fishing (Patterson et al. 2020).
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As presented in Table 3-17, 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 overlap of the NPF with the Operational Area
is shown in Figure 3-13. The main fishing area for the NPF is the Gulf of Carpentaria, with low intensity
within the JBG (Figure 3-14).

Figure 3-15 shows the main areas of fishing activity in the JBG for 2013-2019, based on fishing intensity
data presented in the annual ABARES Fishery Status Reports.

The following information in regards to the NPF in general is sourced from the ABARES 2020 Fishery
Status Report (Patterson et al. 2020) except where noted. Information relating to the activities of the
NPF within the JBG has been sourced from:

+ Loneragan et al. (2002);
+ AFMA (2021a);

+ Laird (2018);

+ Jarrett et al. (2015); and

+ Information obtained from NPFI during stakeholder consultation for this EP and previous seismic
surveys in the JBG.

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.

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.

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 predominantly caught. Either season has the potential to end early depending on the total
catch.

The total catch in 2019 for the NPF was 8,581 t at a value of $117.7 million, and in 2018 it was 6,778 t
at a value of $98.2 million. Annual catches tend to be quite variable from year to year because of
natural variability in the banana prawn component of the fishery.

White banana prawn (Penaeus merguiensis) is mainly caught during the day on the eastern side of the
Gulf of Carpentaria, whereas redleg banana prawn (P. indicus) is caught during both day and night,
mainly in the JBG. Tiger prawns (P. esculentus and P. semisulcatus) are caught at night (daytime
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trawling has been prohibited in all areas during the tiger prawn fishing season). Most tiger prawn
catches come from the southern and western Gulf of Carpentaria, and along the Arnhem Land coast.
Tiger prawn fishing grounds may be close to those of banana prawns, but the highest catches come
from areas near coastal seagrass beds, the nursery habitat for tiger prawns (Patterson et al. 2020).

By-product species include endeavour prawns (Metapenaeus spp.), scampi (Metanephrops spp.), bugs
(Thenus spp.) and saucer scallops (Amusium spp.). Scampi is taken from a deepwater area on the edge
of the Australian Fishing Zone (AFZ) north of Melville Island (Tiwi Islands) and is targeted during the
NPF prawn trawling closure periods (AFMA 2021a). The scampi fishing grounds are located outside of
the EMBA for this Activity.

The JBG comprises approximately 60,000 km? of the westernmost portion of the NPF (Figure 3-13).
Catch in the JBG is comprised primarily of banana prawns (mainly P. indicus and some P. merguiensis),
with a very minor catch of tiger and endeavour prawns (Laird 2017). This is consistent with confidential
fishing data provided by NPFI during consultation in 2019 and 2021, which shows that tiger prawns
typically make up a significantly smaller proportion of catch and effort in the JBG than banana prawns.
The confidential data cannot be presented here, but are included in the Sensitive Information Report
submitted to NOPSEMA with this EP.

Fishing for the banana prawns 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 P. merguensis and P. indicus) (Loneragan
et al. 2002).

Due to the large tidal range (6—8 m) in the JBG and its reputed influence on prawn abundance in the
region, P. 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 P. 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).

Prior to 2021, a seasonal closure area for the NPF in the JBG existed which excluded fishing from
nearshore banana prawn nursery habitats the southern part of the JBG to protect small juvenile
banana prawns as they migrate offshore to deeper waters in the south-western JBG, where the adults
are targeted during the trawling operations. The southern portion of the Operational Area partially
overlaps with this former seasonal closure area (Figure 3-16). The closure area applied during the 1
April to 15 June fishing season each year, which, in combination with the closure periods across the
fishery, protected the juvenile migration. Any catch south of the seasonal closure line was taken in the
second fishing season only (1 August — 1 December) when the less-fished tiger prawns in the JBG were
targeted, whereas catch taken north of the closure line was taken during both the first and second
seasons.
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However, in 2021, the NPF Resource Assessment Group (NPRAG) recommended adopting a new
closure area (Figure 3-16) to apply to the whole of the JBG south of latitude 13°S. The closure area
excludes fishing in the JBG during the first 1 April to 15 June fishing season for better management of
the redleg banana prawn stock of the JBG. The new closure area effectively means that fishing during
the 1 April to 15 June banana prawn fishing season will no longer occur in the JBG. Only fishing during
the 1 August to 1 December tiger prawn season is now permitted in the JBG. The new closure area will
be reviewed in five years (2026) to determine its effectiveness on improving the JBG stock (AFMA
2021b).
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3.8.1.2 Western Australian Managed Fisheries

WA State commercial fisheries are managed by the WA Department of Primary Industries and Regional
Development (DPIRD) under the Fish Resources Management Act 1994, Fisheries Resources
Management Regulations 1995, relevant gazetted notices and licence conditions and applicable
Fishery Management Plans. WA managed fisheries with management boundaries that overlap with
the Operational Area and EMBA include:

+  Northern Demersal Scalefish Managed Fishery (NDSMF);
+  Mackerel Managed Fishery (MMF);

+  North Shark Fisheries (Joint Authority Northern Shark Fishery and WA North Coast Shark Fishery)
(NSF);

+  Pearl Oyster Managed Fishery (POMF);

+  Marine Aquarium Fish Managed Fishery (MAFMF);
+  Beche-de-Mer Managed Fishery (BMF); and

+  Specimen Shell Managed Fishery (SSMF).

These fisheries are further described in Table 3-17.
Catch and Effort Data

Santos requested annual catch and effort data (FishCube data) from WA DPIRD for fisheries
understood to operate within or near to the Operational Area. Data was assessed for 60 nm x 60 nm
and for 10 nm x 10 nm Catch and Effort System (CAES) blocks for the following:

+  Catch and effort data for the most recent 11 years (2009-2019, aggregated); and
+  Annual catch and effort data for each of the most recent 5 years (2015, 2016, 2017, 2018, 2019).
Data for 2020 is not yet available.

Data was assessed to identify where the greatest fishing effort in each fishery occurred and the relative
importance of waters within the Operational Area.

Data provided by DPIRD included:
+  Weight (kg) — a measure of fish catches per CAES block during the period of interest;

+  Vessel Count — a measure of the number of vessels that fished in a CAES block during the period
of interest; and

+  Fishing Day Count — a measure of fishing effort, represented by the number of days when one or
more vessels fished in a CAES block during the period of interest.

Due to confidentiality reasons, DPIRD do not release catch and effort data for CAES blocks where less
than three vessels fished during the period of interest (i.e. less than three vessels per year or less than
three vessels over the complete 10-year period). Where this applies, the Vessel Count is marked ‘Less
than 3’, while Weight and Fishing Day Count are marked as ‘N/A’. CAES blocks where the results are
provided in this way confirm that fishing effort did occur within the block during that period, but the
associated catch and effort values are not available. CAES blocks where no fishing is recorded do not
return any data.
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Santos acknowledges that the State of Western Australia is the owner of the copyright of this
information.

As presented in Table 3-18, the NDSMF and MMF are the only WA-managed commercial fisheries that
have actively fish within the Operational Area. The following sub-sections provide additional
information and presents the FishCube data that has been mapped for the two fisheries.
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Table 3-18:  Relevant Western Australian managed fisheries

Fishery

Overlap with Management Area

Operational
Area

Description

Santos

Fishing Effort Reported Relevance to EP
within the Operational
Area

Northern Demersal
Scalefish Managed
Fishery (NDSMF)

v

Extent: North-west coast of WA in the
waters east of longitude 120°E to the edge
of the AFZ. The fishery is divided into two
fishing areas; an inshore sector (Area 1) and
an offshore section (Area 2). Area 2 is
further divided into zones. Zone A is an
inshore area, Zone B comprises the area with
most historical fishing activity and Zone Cis
an offshore deep slope area representing
waters deeper than 200 m (Newman et al.
2020).

Catch and Effort: Total catch in 2018 was
1,297 tonnes (Newman et al. 2020).

Resource: Demersal scale fish (red emperor,
goldband snapper, cod species) (Newman et
al. 2020).

Method: Primarily trap, some line

v The Operational Area is
located in Zone A of Area
2 of the NDSMF, noting
that the NDSMF primarily
targets deeper waters in
Zone B of Area 2 of the
fishery (over 100 km
north-west of the
Operational Area).

A review of historic
fishing catch data
indicates that effort was
reported in the north of
the Operational Area
from 2009-2019. The
area of overlap
represents fishing by less
than 3 vessels during the
entire 11-year (2009-
2019) period and during
many years, no fishing
has occurred in the
Operational Area at all.

While there is potential
for interaction between
the fishery and the Petrel
Sub-Basin SW 3D MSS is
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Fishery Overlap with Management Area Description Fishing Effort Reported Relevance to EP
. within the Operational
Operational
Area
Area
unlikely or expected to
be infrequent.
Mackerel Managed v v Extent: The Mackerel Managed Fishery X The Operational Area
Fishery (MMF) mainly operates between Geraldton and the overlaps with less than
WA-NT border. 1% of Area 1 (Kimberley)
It comprises of three areas: Area 1 — O.f the fishery.
Kimberley, Area 2 — Pilbara and Area 3 — F'Sh_C“be data for the
Gascoyne/West Coast (Fletcher et al. 2017). .per.lod 2003-2019
) . . indicates that the two
The fishery encompasses the entire coastline 10 nm blocks
of Western Australia from the North
) o overlapped by the
Territory border to Cape Leeuwin in the Operational Area have
south-west. However, the fishery mainly been subject to
operates between Geraldton and the WA-NT relatively low fishing
border (Lewis and Blay 2020). effort, compared with
Catch and Effort: Fishing effort occurs year other areas that are
round but typically takes place between May more regula.rly and
and November and is concentrated in waters mter;\swe;y f'ShEdfto the
less than 70 m. The total catch of Spanish north and west o
. Kalumburu (over 90 km
mackerel in the 2018/19 season was the .
west of the Operational
lowest on record at 213 tonnes, below the Area)
target commercial catch range of 246-430 L
tonnes (Lewis and Bray 2020) Peak fishing effort
¥ ) between May and
Resource: Target species comprise Spanish November will be
and grey mackerel. Spanish mackerel are an avoided by the
offshore, pelagic (surface-dwelling) fish, proposed December to
which inhabit offshore and coastal reefs. March survey window.
Method: Trolling or handline. Near-surface While there is potential
trolling gear from vessels in coastal areas for interaction between
the fishery and the Petrel
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Fishery

Overlap with Management Area

Operational
Area

Description

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

around reefs, shoals and headlands (Lewis
and Blay 2020).

Sub-Basin SW 3D MSS,
such interactions are
expected to be

infrequent.
North Shark Fisheries v v Extent: Covers the Pilbara and eastern and X The fishery is currently
(Joint Authority Northern western Kimberley. inactive.
Shark Fishery and WA Catch and Effort: Limited to no fishing If fishing does
North Coast Shark activity has been recorded in both fisheries recommence, there is
Fishery) since 2008/09 as they do not have a Wildlife the potential for
Trade Operation (WTO) accreditation that interaction with the
allows export of product from the fishery Petrel Sub-Basin SW 3D
thus making the fishery unprofitable. MSS. However, given the
Resource: Sandbar shark, blacktip shark range of target species,
hod: Line fishi fishing effort in the
Method: Line fishing Operational Area is
expected to be low, and
interactions infrequent.
Pearl Oyster Managed v v Extent: Quota based dive fishery operating X The Operational Area is

Fishery (POMF) in shallow coastal waters of the North West located within the
Shelf (Fletcher et al. 2017). actively fished Zone 3.
The fishery is split into 4 zones: However, the
0 tional Area i
+ Zone 1 — North West Cape to peratiohal Area Is
. om s located away from the
longitude 119°30° E; ] .
Kimberley coastline
+ Zone 2 - East of Cape Thouin and where pearling leases are
south of latitude 18°14° S; located, and where pearl
+ Zone 3 — West of longitude 125°20" E fishing/diving occurs
and north of latitude 18°14" S; and (<50 m depth).
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Fishery

Overlap with Management Area

Operational
Area

Description

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

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

Catch and Effort: Pearl oyster shell fishing
has not been reported in Zone 1 since 2008
(Fletcher and Santoro 2014). In 2018, catch
was only taken in Zone 2/3 (Gaughan and
Santoro 2020). 614,002 individuals were

caught in 2018 (Gaughan and Santoro 2020).

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.

Resource: Indo-Pacific, silver-lipped pearl
oysters.

Method: Drift diving, harvesting oysters by
hand.

Historic catch data
obtained from FishCube
data for the period 2009-
2019 confirms that there
has been no fishing
activity within the
Operational Area or the
JBG in the last 11 years.
Therefore, there is no
potential for interaction
with the Petrel Sub-Basin
SW 3D MSS.

Marine Aquarium Fish
Managed Fishery
(MAFME)

Extent: The MAFMF operates in WA state
waters from the Northern Territory border
in the north through to the South
Australian border in the south. The effort is
spread over a total gazetted area of 20,781
km? (Gaughan and Santoro 2020).

Catch and Effort: There were 12 licences in

the fishery all of which were in operation in
2018 (Gaughan and Santoro 2020).

While the MAFMF operates throughout all
Western Australian waters, catches are
relatively low in volume due to the special

The fishery occurs in WA
State waters and is
typically more active in
waters between
Esperance and Broome
with higher levels of
effort around the Capes
region, Perth, Geraldton,
Exmouth and Dampier
(Fletcher et al. 2017).
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Fishery Overlap with Management Area

Operational
Area

Description

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

handling requirements of live fish FishCube data for the
(Gaughan and Santoro 2020). period 2009-2019
Resource: This fishery has the capacity to confirms that there has
target more than 950 species of marine been no fishing activity
aquarium fish. Coral, live rock, algae, within the Operational
seagrass and invertebrates under the Area in the last 11 years.
Prohibition on Fishing (Coral, ‘Live Rock’ Therefore, there is no
and Algae) Order 2007 are also permitted. potential for interaction
Method: Dive based, hand net operating with the Petrel Sub-Basin
from small boats. SW 3D MSS.

Beche de Mer Managed v v Extent: Primarily based in the northern half X FishCube data for the

Fishery (BMF) of WA from Exmouth Gulf to the Northern period 2009-2019
Territory border, although fishers have confirms that there has
access to all WA waters (with the exception been no fishing activity
of a number of specific closures around the within the Operational
Dampier Archipelago, Cape Keraudren, Cape Area in the last 11 years.
Preston and Cape Lambert, the Rowley Therefore, there is no
Shoals and the Abrolhos Islands) (Gaughan potential for interaction
and Santoro 2020). with the Petrel Sub-Basin
Catch and Effort: Catch and effort occurs in SW 3D Mss.
shallow, inshore waters along the coastline
and surrounding islands. Total catch in 2018
was 0 tonnes (Gaughan and Santoro 2020).
Maximum total catch during 2009-2019
(based on FishCube data) was 252 tonnes.
Resource: Sea cucumbers, 99% of the catch
being sandfish (Holothuria scabra).
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Fishery Overlap with Management Area Description Fishing Effort Reported Relevance to EP
within the Operational
Area

Operational
Area

Method: Collected by hand by divers and
waders throughout the Kimberly region
(WAFIC 2019)
Specimen Shell Managed | v/ v Extent: The fishing area includes all Western | X Collection typically
Fishery (SSMF) Australian waters between the high water occurs in shallow waters
mark and the 200 m isobath, with some (outside of the
concentration of effort in areas adjacent to Operational Area),
population centres such as Broome, however exception
Karratha, Shark Bay, metropolitan Perth, permits allow for the use
Mandurah, the Capes area and Albany of remote controlled
(Gaughan and Santoro 2020). underwater vehicles up
Effort: This is a limited entry fishery with 31 to a depth of 300 m.
licences in the fishery, 20 of them fished in FishCube data for the
2018. A maximum of four divers are allowed period 2009-2019
in the water per licence at any one time confirms that there has
(Gaughan and Santoro 2020). been no fishing activity
Effort in 2018 was 636 days, which is 38 days within the Operational
less than that reported in 2017 (674 days). Area in the last 11 years.
Over the last five years, there was an annual Therefore, there is no
average of around 630 days fished (Gaughan potential for interaction
and Santoro 2020). with the Petrel Sub-Basin
Resource: There is some focus of effort on SW 3D MSS.
mollusc families most popular with shell
collectors, such as cowries, cones, murexes
and volutes. Cypraeidae or cowries are
noted for their localised variations in both
shape and colour, making them attractive to
collectors. Habitat and ecosystem impacts
are considered negligible. This is due to the
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Fishery Overlap with Management Area Description Fishing Effort Reported Relevance to EP

within the Operational

Operational
Area

Area

small scale of the fishery and the hand
collection methods. While the fisheries can
potentially operate over large areas catches
are relatively low due to the special handling
requirement.

Method: The main method of specimen shell
collection is by hand, by a small group of
divers operating from small boats in shallow
coastal waters or by wading along coastal
beaches below the high water mark.
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Northern Demersal Scalefish Managed Fishery

In the Kimberley, the NDSMF operates off the WA coast in waters east of 120° E longitude (Figure
3-17). 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 (Newman et al. 2020).

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 Ais an inshore developmental area and Zone C is an offshore deep slope developmental
area representing waters deeper than 200 m (Newman et al 2020). The Petrel Sub-Basin SW 3D MSS
is located within Area 2, Zone A, where fishing effort is limited.

In 2018/19 the total catch for the NDSMF was reported at 1,297 tonnes and was within the acceptable
catch range of 903 to 1,332 tonnes for the fishery (Newman et al 2020). The majority of the catch was
landed from Zone B, with a catch of 1,106 tonnes in 2018. The level of catch in Zone B is the highest
reported since zoning was implemented (Newman et al 2020). The total catch of goldband snapper in
2018 in the NDSMF (498 tonnes) was similar to that reported in 2017 (495 tonnes) (Newman et al
2020). Catch levels of goldband snapper have remained high since the peak catch of 523 tonnes
reported in 2010. The last five years have seen high reported landings for this species, continuing an
overall trend of increasing catches since 2005. The total catch of red emperor in 2018 was 147 tonnes,
which is similar to the red emperor catch levels reported over the past few years including 2016 (138
tonnes) (Newman et al 2020).

Analysis of FishCube data shows that the area of fishing effort over the West Australian coast is 142,173
km? for the period between 2009 and 2019. The Operational Area overlaps with 1,603 km? (1.13%) of
this fished area (refer to Figure 3-18). The Acquisition Areas do not overlap with the fished area.

The 10 nm blocks overlapped by the Operational Area have been fished by less than three vessels
during the entire 11-year (2009-2019) period and during many years, no fishing has occurred in the
Operational Area at all.

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) (Figure 3-17).

The primary target species of the MMF is the Spanish mackerel (Scomberomorus commerson), which
is fished commercially between Geraldton and the Northern Territory border.

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 entitlement to take quota in the form of units, and establishment
of minimum unit holding requirements to operate in the Fishery.
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Licence holders may only fish for mackerel by trolling or hand-line. There are currently only 14 licences
in the Kimberley management area. A total of 15 vessels operated across the entire MMF during the
2018/19 season (Lewis and Bray 2020).

The total catch of Spanish mackerel in the 2018/19 season was the lowest on record at 213 tonnes,
below the target commercial catch range of 246-430 tonnes (Lewis and Bray 2020). Previously, the
catch throughout the MMF had been relatively stable at 270-320 tonnes. The low catch can be partially
attributed to a significant change in operators in the MMF but may also be due to widespread
environmental changes in Northern Australia, with catches also declining in other states (Lewis and
Bray 2020). The nominal catch rates in the Kimberley and Pilbara management areas of the MMF are
generally decreasing suggesting that the overall spawning stock may be declining, possibly due to the
effects of marine heatwaves (Lewis and Bray 2020). In the Kimberley area of the MMF, the 2018
Spanish mackerel catch of 126 tonnes was within the target range of 110 — 225 tonnes, while the
catches in the Pilbara and West Coast areas were below the respective tolerance ranges (Lewis and
Bray 2020).

Analysis of FishCube data shows that the area of fishing effort in the Kimberley region of the MMF
(Area 1) covers 55,375 km? for the eleven-year period between 2009 and 2019. The two blocks
overlapped by the Operational Area are located in the southern half of the Operational Area, within or
adjacent to the Area C Active Source Zone, and in water depths of approximately 70 m or less (refer to
Figure 3-19). One of the blocks has only been fished in 2019, with less than three vessels reported for
the block. The other block overlapped by the Operational Area is located in the vicinity of a shallow
bank feature on the southern boundary of the Operational Area. This block has reported 45 days of
fishing effort during the entire 11-year period (2009-2019) and was only fished during four of the 11
years.
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3.8.1.3 Northern Territory Managed Fisheries

Northern Territory fisheries are managed by the NT Department of Industry, Tourism and Trade (NT
DITT), formerly known as NT Department of Primary Industry and Resources (NT DPIR). Wild harvest
fisheries are managed under the Fisheries Act 1988 and Fisheries Regulations 1992 and management
plans. NT managed fisheries with management boundaries that overlap with the Operational Area and
EMBA include:

+  Demersal Fishery (DF);

+  Spanish Mackerel Fishery (SMF);

+  Offshore Net and Line Fishery (ONLF);
+  Pearl Oyster Managed Fishery (POMF);
+  Aquarium Fishery (AF);

+  Barramundi Fishery (BF);

+  Coastal Line Fishery (CLF); and

+  Bait Net Fishery (BNF).

These fisheries are further described in Table 3-19. The information presented in this section has
predominantly been sourced from recent NT DITT fisheries reports.

Catch and Effort Data

Santos requested annual catch and effort data from NT DITT. Annual catch and effort data was
available for each of the most recent 5 years (2015 - 2019).

Data was assessed for 60 nm x 60 nm blocks to identify where the greatest fishing effort in each fishery
occurred and the relative importance of waters within the Operational Area. Block resolution finer
than 60 nm x 60 nm was not available.

Data provided included:
+  Weight (kg) — a measure of fish catches per block during the period of interest;

+  Licence Count — a measure of the number of licences that fished in a CAES block during the period
of interest; and

+  Sum of Hook Hours — a measure of fishing effort, represented by the number of hours fished in a
block during the period of interest.

Due to confidentiality reasons, NT DITT was unable to release catch and effort data for blocks where
less than five licences fished during the period of interest. Blocks where the results are provided in this
way confirm that fishing effort did occur within the block during that period, but the associated catch
and effort values are not available. Blocks where no fishing is recorded do not return any data.

The following sub-sections provide additional information on the relevant NT managed fisheries and
presents the fishing catch and effort data that has been mapped for the fisheries.
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Table 3-19:
Fishery

Management Area

Operational Area

Relevant Northern Territory managed fisheries

Description

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

(SMF)

mackerel is permitted from the high water
mark to the outer boundary of the AFZ.
Effort: The Spanish Mackerel Fishery is a
limited entry fishery, with catch managed via
input controls (DPIR 2019b).

There are currently 15 active licences (DPIR
2019b). Total catch was 290 tonnes in 2017
(DPIR 2019f).

Resource: Spanish mackerel

Demersal Fishery (DF) v Extent: Demersal fishing is allowed from 15 v The Operational Area
nm from the low water mark to the outer overlaps with less than
boundary of the Australian fishing zone, 1% of the fishery.
excluding the area of the Timor Reef Fishery Specifically, the IlFense
(DPIR 2019a). boundary qfthe fishery
Effort: In 2016, seven vessels were active in overllaps ‘?"Lh the eastern
the Demersal Fishery with a reported total portlon. ofthe
. . Operational Area and Full
catch of 3,463 tonnes, including 2,510 -
Fold Acquisition Area C.
tonnes of red snappers and 318 tonnes of .
Analysis of 5 years of NT
goldband snappers (DPIR 2016). fishing effort data (2016-
There are currently 18 active licences (DPIR 2020) shows that the
2019a) and in 2017, the reported catch was Operational Area
3,389 tonnes (DPIR 2019f), including, red overlaps with
snapper (70.8 %) and goldband snapper approximately 0.53% of
(10.1 %). the total area of fishing
Resource: Goldband snapper, red snapper, effort.
saddletail snapper and crimson snapper. Therefore, there is
Method: Vertical lines, drop lines, finfish potential for interaction
long-lines, baited fish traps and semi- with the Petrel Sub-Basin
demersal trawl nets in two multi-gear areas. SW 3D MSS.
Spanish Mackerel Fishery | v/ Extent: Commercial fishing for Spanish a The Operational Area

overlaps with less than
1% of the fishery.
Specifically, the license
boundary overlaps with
the eastern portion of
the Operational Area and
Full Fold Acquisition Area
C.

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan

Page 152 of 575



Fishery

Management Area
Operational Area

Description Fishing Effort Reported
within the Operational
Area

Method: Troll lines, floating hand lines and

rods.

Santos

Relevance to EP

Analysis of 5 years of NT
fishing effort data (2016-
2020) shows that the
Operational Area
overlaps with
approximately 0.49% of
the total area of fishing
effort

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.

While there is potential
for interaction between
the fishery and the Petrel
Sub-Basin SW 3D MSS,
such interactions are
expected to be
infrequent.

Offshore Net and Line
Fishery (ONLF)

Extent: The Offshore Net and Line Fisheryis | U
a quota managed fishery. Fishing is
permitted from the low water mark to the
outer boundary of the AFZ to the extent the
waters are waters relevant to the Northern
Territory (DPIR 2018).

Effort: 641 tonnes in 2017 (DPIR 2019f).
Including, grey mackerel (73 %) and blacktip
shark (11 %).

The Operational Area
overlaps with less than
1% of the fishery.
Specifically, the license
boundary overlaps with
the eastern portion of
the Operational Area and
Full Fold Acquisition Area
C.
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Fishery

Management Area
Operational Area

Description Fishing Effort Reported
within the Operational
Area

There are currently 11 active licences.

Resource: Black-tip sharks and grey

mackerel.

Method: Demersal long lines, pelagic long

lines, longlines and pelagic nets.

Santos

Relevance to EP

Most fishing is done in
the coastal zone within
12 nm of the coast, and
immediately offshore in
the Gulf of Carpentaria
(approx. 1,000 km from
the Operational Area).
Analysis of 5 years of NT
fishing effort data (2016-
2020) shows that the
Operational Area
overlaps with
approximately

0.51% of the total area of
fishing effort

While there is potential
for interaction between
the fishery and the Petrel
Sub-Basin SW 3D MSS,
such interactions are
expected to be
infrequent.

Pearl Oyster Managed
Fishery (POMF)

Extent: Operates from the high water mark | X
to the outer boundary of the Australian
fishing zone, 200 nautical miles offshore
(DPIR 2019d).

Effort: Maximum catch of 138,000 oysters.
There are currently five active licences.
Resource: Pinctada maxima

Method: Hand harvest.

DPIR (Fisheries) advised
during consultation with
Polarcus that the
harvesting of pearl
culture oysters stopped
in 1994, when hatchery
produced oysters
became readily available
for culture. Since this
period, there has been
irregular harvest of pearl
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Fishery

Management Area

Operational Area

Description

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

oysters from the
Bonaparte Basin. Fishing
efforts are generally
restricted to water
depths less than 35 m.
No fishing has occurred
in the Operational Area
during the period 2016-
2020.

There is no potential for
interactions with the
Petrel Sub-Basin SW 3D
MSS.

Aquarium Fishery (AF)

Extent: The NT Aquarium Fishery is a small-
scale, multi-species fishery. It includes
freshwater, estuarine and marine habitats to
the outer boundary of the AFZ, which is 200
nautical miles offshore (DPIR 2019e).
Effort: According to the NTSC, the fishery
has 11 licences and around three boats are
active each year (NTSC 2017). Total catch in
2017 was 2 tonnes.

Resource: Aquarium includes rainbowfish,
catfish and scats.

Invertebrates includes hermit crabs, snails,
whelks and hard/soft corals.

Method: Hand harvest.

Freshwater and estuarine
species are generally
collected between the
Adelaide and Daly rivers,
while most marine
species are collected
within 100 km of
Nhulunbuy and Darwin.
Information obtained
from the Chair of the
Aquarium Fishery Licence
Committee during the
consultation process for
the nearby Santos
Bethany 3D MSS
confirmed that licence
holders typically scuba
dive to a maximum of 30
m. It was also confirmed
that one operator

Santos Ltd
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Fishery

Management Area

Operational Area

Description

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

operates at Evan Shoal,
east of Lyndoch Shoal,
Blackwood Shoal and
Money Shoal in Arafura
Sea and within the Timor
Reef Fishery Area.

The Operational Area
overlaps the licence
boundary of the fishery.
However, given that
fishing effort is restricted
to waters less than 30 m
deep, there is no
potential for interactions
with the Petrel Sub-Basin
SW 3D MSS.

Barramundi Fishery (BF)

Extent: Commercial fishing for barramundi
is allowed from the high water mark to three
nautical miles seaward of the low water
mark. The fishing area is restricted to waters
seaward from the coast, river mouths and
legislated closed lines.

Effort: The fishery is restricted to 14 licences
which can be bought, sold and leased.
Resource: Barramundi and king threadfin are
the primary species taken in the barramundi
fishery.

Method: Commercial operators fish over
tidal mud flats and inside a restricted
number of rivers using monofilament gill
nets (NT Government 2020a).

The fishery is located
within the EMBA. There
is no potential for
interaction with the
Petrel Sub-Basin SW 3D
MSS and therefore, the
fishery is not considered
further in this EP.
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Fishery

Management Area

Operational Area

Description

Fishing Effort Reported
within the Operational
Area

Santos

Relevance to EP

Coastal Line Fishery (CLF) | X Extent: Coastal NT waters. X The fishery is located
Effort: The fishery is restricted to 52 within the EMBA. There
licences. is no potential for
Resource: Black jewfish and golden snapper interaction with the
are the main species taken in the coastal line Petrel Sub-Basin SW 3D
fishery. MSS and therefore, the
Method: Vertical lines, cast nets, scoop nets fishery is not considered
or gaffs can be used from the high water further in this EP.
mark out to 15 nautical miles from the low
water mark. Drop lines and up to five fish
traps can be used from two to 15 nautical
miles out from the low water mark (however
not in the western zone). Up to five hooks
per vertical line and up to 40 hooks per drop
line are allowed (NT Government 2020b).

Bait Net Fishery (BNF) X Extent: Commercial fishing is allowed from X The fishery is located

the high water mark to three nautical miles
seaward of the low water mark but foes not
include Darwin Harbour

Effort: Restricted to two licences.

Resource: Commercial fishers are allowed to
take all fish for use as bait except
barramundi, threadfin salmon, Spanish
mackerel or mud crabs

Method: Commercial fisheries can use a bait
net, cast net or scoop net (NT Government
2020c).

within the EMBA. There
is no potential for
interaction with the
Petrel Sub-Basin SW 3D
MSS and therefore, the
fishery is not considered
further in this EP.
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As presented in Table 3-19, the DF, SMF and ONLF are the only NT managed commercial fisheries
that actively fish within the Operational Area (Figure 3-20).

Demersal Fishery

The NT DF 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 2017, there was a reported total catch of 3,389 t.

The harvest by the DF 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).

DF licensees harvested 3,389 t of fishes in 2017 (DPIR 2019f). Red snappers and goldband snappers
formed the bulk of the harvest (70.8% and 10.1%, respectively) with painted sweetlip (Diagramma
labiosum) being the primary by-product species (5.7%) along with redspot emperor (2.8%). Reported
bycatch (by weight) during 2017 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 27.4% (DPIR 2019f).

In 2016, the total commercial catch of goldband snapper was 535.2 t, of which 340.7 t was taken by
the DF. 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).

The fishery is split into two areas — Area 1, where line and fish-trap gear are permitted and demersal
trawls nets are excluded and Area 2, where line, fish-trap and finfish trawl gear are all permitted. The
eastern portion of the Operational Area and the eastern corner of Area C Active Source Zone overlaps
with Area 1. Area 2 is located approximately 28 km northeast of the Operational Area.

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 DF 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.

Analysis of fishing catch and effort data shows that the fishing effort over the NT coast is 315,310
km2 for the period between 2016 and 2020. The Operational Area overlaps with approximately 1,668
km2 (0.53%) of the area of fishing effort (refer to Figure 3-21).
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Spanish Mackerel Fishery

The NT SMF 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 eastern portion of the Operational Area and
eastern corner of the Full Fold Acquisition Area C overlaps the fishery (refer to Figure 3-22).

Licensees 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 of 390.6 t of fish were harvested by SMF licensees in 2017, with all but 0.7 t being Spanish
mackerel and the remaining, reported as grey mackerel (DPIR 2019f).

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.

Analysis of fishing catch and effort data shows that the fishing effort over the NT coast is 337,351
km2 for the period between 2016 and 2020. The Operational Area overlaps with approximately
1,668 km? (0.49%) of the area of fishing effort (refer to Figure 3-22).
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Offshore Net and Line Fishery

The NT 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 eastern portion of the Operational Area and eastern
corner of the Full Fold Acquisition Area C overlaps the fishery (refer to Figure 3-23).

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.

Licensees 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 gillnets 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).

Licensees harvested 640.8 t of fishes in 2017 (DPIR 2019f). Grey mackerel formed the bulk of the
harvest (73.2%) followed by the blacktip shark group (11.8%) and Spanish mackerel (3.1%). The primary
by-product species were hammerhead sharks (3%), tuna (2.1%) and queenfish (2%). Bycatch (by
weight) was less than 1% of the harvest in 2017 (DPIR 2019f).

Analysis of fishing catch and effort data shows that the fishing effort over the NT coast is 326,966 km?
for the period between 2016 and 2020. The Operational Area overlaps with approximately 1,668 km?
(0.51%) of the area of fishing effort.
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3.8.1.4 Key Commercial Finfish and Shellfish Species

The Operational Area is located mainly within the Kimberley fisheries management unit. The WA DPIRD
provided information on the spawning and distribution of finfish species, which was used in
combination with stock information provided in the Fisheries Research and Development Corporation
(FRDC) Status of Australian Fish Stocks Reports published online at https://fish.gov.au/ to provide an
indication of fish stocks targeted by commercial fisheries relevant to the Operational Area.

It is noted that the Operational Area overlaps with the edge of the NT fisheries management unit (less
than 0.5% of the fishery management unit). The NT DITT (Fisheries) monitors the key biological fish
stocks in the NT, following the national reporting framework used in the Status of Key Australian Fish
Stocks Reports 2018 (Stewardson et al., 2018).

ABARES and AFMA monitor Commonwealth-managed fisheries, including the NPF. The prawn stocks
within the NPF are considered as a single stock and management unit.

The species described in the following sub-sections are referred to by the fishery management
authorities as indicator species and are relevant to the management of commercial fish stocks.
Indicator species are selected from the suite of commercially targeted finfish (based on their inherent
vulnerability, management importance and overall risk to sustainability) for assessing the status of the
overall resource.

Key Prawn Species

Based on information from the Northern Prawn Fishery Industry Pty Ltd (NPFI) and NPF fishery
publications, the NPF indicator prawn species (banana prawns and tiger prawns), as well as endeavour
prawns may spawn within the Operational Area. The biology of these species is described below and
summarised in Table 3-20, as published by AFMA (2021a), Parsa et al. (2020), and the FRDC online
Status of Australian Fish Stocks Reports (Butler et al. 2020).

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 (AFMA 2021a).

Advice provided to industry by the NPFI in relation to other marine seismic surveys in the region (i.e.
Santos Fishburn 3D MSS, Santos Beehive 3D MSS and Polarcus Petrelex 3D MSS), is that P. indicus
spawn offshore in proximity to the fishing area throughout the year. Two spawning peaks have been
identified: 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. 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 2-4 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.

As described in Loneragan et al. (2002), the offshore fishery for red-legged banana prawns (P. indicus)
takes place in the western offshore waters of the JBG (in water depths of 50-80 m). The juvenile phase
of P. 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 P. indicus fishing grounds. The juvenile phase of P. merguiensis
is found in estuarine habitats in the western JBG, about 50 km to the south-west of the offshore fishing
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grounds. Although these mangrove habitats are the closest inshore habitats to the fishery, they are
not used by P. indicus. These results suggest that the larvae of P. indicus resulting from spawning in
the fishing area of the JBG, are advected large distances to the south and east to their nursery habitats
(Figure 3-24). 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 P. 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). The
migration of juveniles is thought to be triggered by rainfall and river discharge.

§ Advection Envelope

B 5anana Fishery Catch

Figure 3-24:  Size of the probable advection envelope for post larval P. indicus in the JBG
(Loneragan et al. 2002)

Tiger prawns inhabit shelf 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 (AFMA 2021).

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 (AFMA 2021a).
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Table 3-20:

Species

Habitat

Key Prawn Species Relevant to the Survey

Stock Structure and
Distribution

Reproduction and Recruitment

Santos

Stock Assessment

Relevance to EP

Banana prawns
Redleg banana
prawn P. indicus

White banana prawn
P. merguiensis

Tropical and
subtropical coastal
waters.

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.

Redleg banana prawns
are found at depths of
35-90 m.

Schooling species that
sometimes form dense
aggregations near the
surface called ‘boils’.

Banana prawns are found
across northern Australia,
from WA to QLD.

The biological stock structure
of banana prawn is uncertain.

There is some evidence that
there may be separate
biological stocks of banana
prawn within the Northern
Prawn Fishery, however, the
boundaries of the biological
stocks are unknown. Stocks in
WA and QLD are widely
separated, but it is not known
whether these are completely
independent stocks.

In the JBG, a single separate
stock is assumed for stock
assessment purposes,
although stock status for the
species is reported at the
management unit level -
Northern Prawn Fishery.

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).

Banana prawns are serial spawners.
Each female lays several egg batches
each year. Females produce
100,000-450,000 eggs per year.

The eggs sink to the bottom and hatch
into larvae within 24 hours.

Less than 1% of larvae survive the 2-4
week planktonic larval phase to reach
suitable coastal nursery habitats
where they may settle.

After 1-3 months on the nursery
grounds, the young prawns migrate
offshore. Migration of the main cohort
occurs November-March. A possible
second cohort migrates April-June.

Reach sexual maturity at ~6 months,
lifespan 1-2 years.

Recruitment in the NPF is highly
variable due to seasonal
environmental conditions, particularly
rainfall. Annual recruitment (as
evidenced by catches) has been
maintained and continued a pattern of

Sustainable

A stock-recruitment
relationship is not established
and no formal stock
assessment is conducted.
Status determination is
instead based on a weight-of-
evidence approach.

The harvest strategy in the
NPF is designed to ensure
adequate remaining spawning
biomass and prevent
overfishing by controlling the
timing of the fishing seasons
and closure of the seasons
when catch rates fall below a
catch-rate trigger level.

The species has shown
resilience to fishing pressure,
with strong subsequent
recruitment following
historical high levels of catch.

The above evidence indicates
that the stock biomass is
unlikely to be depleted and
that recruitment is unlikely to
be impaired.

White banana prawns
are likely to occur in
waters shallower than
45 m (i.e. shallower
than the Active Source
Zones). They may
occur in the shallower
parts of the
Operational Area and
in waters shoreward of
here.

Redleg banana prawns
may occur in the
southern part of the
Operational Area in
water depths shallower
than 90 m, as indicated
by the main area of
NPF fishing effort in
the JBG, which targets
the species here.

The juvenile migration
in the JBG takes place
from coastal waters to
the south of the
Operational Area.
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Species

Habitat

Stock Structure and
Distribution

Reproduction and Recruitment

Santos

Stock Assessment

Relevance to EP

high natural variability from year-to-
year.

Tiger prawns
Brown tiger prawn,
P. esculentus

Grooved tiger prawn,
P. semisulcatus

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.

Brown tiger prawns are
endemic to tropical and
subtropical waters of
Australia, while Grooved Tiger
Prawns have a wider Indo—
West Pacific distribution.

There is some genetic
evidence of separation of
brown tiger prawn stocks
from the east and west coasts
of Australia.

Assessment of stock status is
undertaken at the
management unit level -
Northern Prawn Fishery.

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 in August-September, with a
secondary peak in February.

Females produce about 186,000 eggs
(brown tiger prawns) and 365,000 eggs
(grooved tiger prawns) per year. Eggs
hatch within 24 hours of fertilisation.

Reach sexual maturity at ~¥6 months,
lifespan 2 years.

Sustainable

The harvest strategy in the
NPF is designed to ensure
adequate remaining spawning
biomass and prevent
overfishing by controlling the
timing of the fishing seasons
and closure of the seasons
when catch rates fall below a
catch-rate trigger level.

The NPF management unit is
not considered to be
recruitment impaired.

The brown tiger prawn and
grooved tiger prawn stocks in
the NPF management unit are
classified as sustainable.

Tiger prawns may
occur throughout the
Operational Area.
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Species

Habitat

Stock Structure and
Distribution

Reproduction and Recruitment

Santos

Stock Assessment

Relevance to EP

Endeavour prawns

Blue endeavour
prawn, M.
endeavouri

Red endeavour
prawn, M. ensis

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.

Little is known about the
biological stock structure of
the populations of blue and
red endeavour prawns.

Assessment of stock status is
undertaken at the
management unit level -
Northern Prawn Fishery.

Spawning occurs throughout the year.
Blue endeavour prawns have spawning

peaks in March and September.

Red endeavour prawns have a
spawning peak in September -
December.

Females produce about 296,000 eggs
per year.

Sustainable (M. endeavouri)

Undefined — no current stock
assessment (M. ensis)

Blue endeavour
prawns are likely to
occur in waters
shallower than 60 m
and, therefore, may
occur in the shallower
parts of the
Operational Area and
in waters shoreward of
here.

Red endeavour prawns
may occur in the
southern part of the
Operational Area in
water depths shallower
than 95 m.

AFMA 2021 https://www.afma.gov.au/fisheries-management/species/prawns

Butler et al. 2018 https://fish.gov.au/report/272-BANANA-PRAWNS-2020

Parsa et al. 2020 https://www.agriculture.gov.au/abares/research-topics/fisheries/fishery-status/northern-prawn-fishery#51-description-of-the-fishery
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Key Demersal and Pelagic Finfish Species

The two demersal indicator species for the Kimberley region of WA are red emperor (Lutjanus sebae)
and goldband snapper (Pristipomoides multidens) (DPIRD 2017). Demersal indicator species for the NT
DF include goldband snapper (Pristipomoides multidens), saddle-tail snapper (Lutjanus malabaricus),
and crimson snapper (L. erythropterus) (FRDC 2018).

Spanish mackerel (Scomberomorus commerson) is the principal target pelagic species and single
indicator species for the WA MMF (Mackie et al. 2010) and NT SMF (Grubert et al. 2013). Grey
mackerel; is an indicator species of the NT ONLF (FRDC 2021).

As described for each individual key indicator fish species in the Australian Fisheries Research and
Development Corporation (FRDC) Status of Australian Fish Stocks (SAFS) reports (FRDC 2019) and in
DPIRD’s stock structure summary (Gaughan et al. 2018), fish stock structures are considered in terms
of both their genetic stocks and fishery management units. The genetic stocks refer to the geographic
areas where genetic homogeneity is maintained by the dispersal of pelagic eggs and larvae within and
between regions (Newman et al. 2000; Department of Fisheries 2004). The level of mixing from egg
and larval dispersal is influenced by the spatial-temporal patterns of spawning relative to the prevailing
oceanographic currents, the duration of the spawning period and the periodicity of spawning. For
example, a species that spawns over a large portion of the continental shelf for a protracted period
will very likely have a high level of egg and larval dispersal resulting in a wide spatial stock extent
(Gaughan et al. 2018). This is the case with all of the key indicator fish species in northern Western
Australia, which spawn throughout their ranges and on multiple occasions during protracted spawning
periods (Gaughan et al. 2018).

There is considerable bidirectional mixing of pelagic eggs and larvae across northern Australia,
therefore, for species that are relatively evenly distributed throughout their range and with spawning
seasons that extend over several months, there is a high propensity for alongshore mixing over large
distances (Gaughan et al. 2018). The eggs and larvae released by spawning adult demersal fish in the
region may disperse for several days or weeks and may travel for hundreds of kilometres or more
before settling on the seabed (Newman et al. 2000; Mackie et al. 2010; Marriott et al. 2012; Berry et
al. 2012; Gaughan et al. 2018). The genetic stocks, therefore, represent the area where the exchange
of larvae and subsequent recruitment of juvenile fish to the stocks occurs over many years (Martin et
al. 2014; Gaughan et al. 2018).

Table 3-21 summarises the indicator fish species that are relevant to the Operational Area, the spatial
extent of their biological stocks, and their reproductive biology, based on information provided by
DPIRD (2019c) and other published literature on the fisheries and fish species.

Note that fish stocks may also be considered in terms of smaller more discrete fisheries ‘management
units’, which are adopted by fisheries management authorities for the purposes of fisheries
management and monitoring. The management units consider the genetic stock and larval settlement,
but also take into account the smaller ranges and localised movements of adult and juvenile fish, as
well as the extent of the fisheries that target the stocks. Consequently, the fisheries management units
are typically smaller than the extent of the genetic stocks. Application of management units provides
a more conservative approach to managing the resource (Gaughan et al. 2018). The North Coast
Fisheries Bioregion of WA defined by DPIRD is divided into two management units, the Pilbara and the
Kimberley management units, which also inform the FRDC (2019) stock assessments.
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Table 3-21:

Species

Key Indicator Finfish Species Relevant to the Survey

Distribution and Habitat

Biological Stock Range

Principal

Depth Range

Reproduction and Recruitment

Stock Status

Santos

Spawning
Season

Relevance to EP

Demersal Species

Goldband snapper Goldband snapper occur Australian populations of | 50-200 m Goldband snapper are highly Sustainable October - Given the known
(Pristipomoides around offshore reefs, goldband snapper are (DPIRD 2019). | fecund, serial, broadcast (both WA and | May distribution and
multidens) shoals, and areas of hard likely to form a single spawners and they can produce | NT (extended habitat depths,
flat bottom with biological stock and several million eggs per season | management | peak goldband snapper
occasional benthos or there is gene flow (Newman et al. 2008). They units) spawning are likely to occur
vertical relief. Juveniles among goldband spawn throughout their range period) and may spawn
typically occur on uniform | snapper from the (DPIRD 2019). (DPIRD 2019). | within the
sedimentary habitat with Northern Territory Goldband snapper can spawn Operational Area.
no relief (Newman et al. (Timor Sea and Arafura approximately every three days
2008). Goldband snapper Sea) and between the / every week during the
are widely distributed Western Australian spawning period (Santos 2020).
throughout northern management units Juveniles remain in offshore
Australia, from the (Kimberley, Pilbara and waters with the adult spawning
Gascoyne region of WA to | Gascoyne) (Saunders et biomass, but are found in
SE Queensland (Newman al. 2018). association with different
et al. 2008, 2018a; Relevant to the habitat (Newman et al. 2008).
Saunders et al. 2018). Operational Area is the Fish are estimated to reach
stock belonging to the maturity after approximately
Kimberley and NT 4.6 years (Saunders et al. 2018).
management units.
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Species

Distribution and Habitat

Biological Stock Range

Principal

Depth Range

Reproduction and Recruitment

Stock Status

Santos

Spawning
Season

Relevance to EP

Red emperor Red emperor occur from The reproductive biology | 10-180 m Red emperor are highly fecund, | Sustainable The species Given the known
(Lutjanus sebae) the central west coast of of red emperor results in | (DPIRD 2019). | serial, broadcast spawners. (WA spawns for 10- | distribution and

WA to southern a very broad distribution Females release numerous management | 12 months of | habitat depths, red
Queensland (Newman et of eggs and larvae, which batches of eggs over an unit) the year on emperor are likely to
al. 2018). results in genetic extended spawning period. the north occur and may
Red emperor are widely connectivity over a wide (Newman et al. 2008; Gaughan coast of WA spawn within the
distributed across the geographic range et al 2018). They spawn (Gaughan et Operational Area.
continental shelf and (Gaughan et al. 2018). throughout their range (DPIRD al. 2018).
associated with reefs, There is extensive 2019). DPIRD (2019)
lagoons, epibenthic connectivity and gene Juvenile fish are more common advise that
communities, limestone flow among populations in nearshore waters and move the main
sand flats and gravel across northern Australia offshore and recruit to the spawning
patches (Newman et al. (Queensland to Shark stock as they mature (Newman season is
2008). Bay in WA), indicating a et al. 2008; van Herwerden et September —

single genetic stock al. 2009). Fish are estimated to June (with

(Newman et al 2018). reach maturity after bimodal peaks

There is no evidence of approximately 4 — 6 years September —

discrete breeding (Newman et al. 2018). November

populations between and January —

regions in WA (Gaughan March).

et al 2018).

Relevant to the

Operational Area is the

stock belonging to the

Kimberley management

unit.
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Species Distribution and Habitat Biological Stock Range Principal Reproduction and Recruitment  Stock Status Spawning Relevance to EP
Depth Range Season
Saddle-tail snapper Saddle-tail snapper are Stock status is presented | The depth Saddle-tail snapper reach Sustainable Spawning Given the known
(Lutjanus widely distributed at the management unit | distribution reproductive maturity at about | (NT occurs distribution and
malabaricus) throughout the Indo- level. for this 9-years and have a lifespan of management | throughout habitat depths,
Pacific region from Fiji to Relevant to the species has about 30-years (FRDC 2018; Fry | unit) the year, with | saddle-tail snapper
the Persian Gulf and Operational Area is the not been well | et al. 2009). There is a distinct a peak may occur in the
tropical Australian waters. | o belonging to the defined in the | difference in length at first between Operational Area
In Australian waters, they | ¢ management unit. NT. This maturity between the sexes, September and may spawn
are found from Shark Bay species is with male saddle-tail snappers and March throughout their
in WA, across northern expected to first reaching sexual maturity at (Fry et al. range, particularly
Australia to the east coast be found around 240 mm whereas 20009). during their peak
of Queensland over a wide between 5 m | females began maturing spawning times.
depth range, from coastal and 100 m between 250 and 300 mm.
to offshore areas. (Salini et al. Published data available on the
2006). reproductive characteristics of
tropical lutjanides indicate that
most species are highly fecund,
serial spawners with a
protracted spawning season
(Davis and West 1993; Grimes
1987; Kritzer 2004; Marriot et
al. 2007; Shimose 2005).
Northern Australian
populations of saddle-tail
snapper show a single-modal
cycle in their reproductive
activity (Fry et al. 2009). The
species has been recorded
producing up to 997,000
oocytes per batch (Fry et al.
2009). Preferred spawning
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Distribution and Habitat

Biological Stock Range

Principal

Depth Range

Reproduction and Recruitment

Stock Status
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Spawning
Season

Relevance to EP

depths have not been identified
for this species in the region.

Crimson snapper Crimson snapper are Stock status is presented | The depth Male crimson snapper reach Sustainable Spawning Given the known
(Lutjanus widely distributed at the management unit | distribution reproductive maturity at about | (NT occurs distribution and
erythropterus) throughout the Indian level. for this 240 mm whereas females begin | management | throughout habitat depths,
Ocean and the tropical Relevant to the species has maturing between 250 and 300 | unit) the year, with | crimson snapper
parts of the Western Operational Area is the not been well | mm. The species has a lifespan a peak may occur in the
Pacific OFean, ranging stock belonging to the defined in the | of about 40-years (FRDC 2018; between July | Operational Area
fror.n India through the NT management unit. NT. This Fry et al. 2009). and December | and may spawn
entire Malay Ar(?l?lpe.lago species is Published data available on the (Fry et al. throughout their
to ;:hpinat, tT'e lellllppln(zs expected to reproductive characteristics of 2009). range, particularly
'?'nlb tui;;;; f :n :n i be found tropical lutjanids indicate that during their peak
albo . In Australian P
between 5m | ot species are highly fecund, spawning times.
waters, they are found d 100 . .
i an m serial spawners with a
from Shark Bay in WA to Salini et al .
) (Salini et al. protracted spawning season
central NSW over a wide 2006 ) )
)- (Davis and West 1993; Grimes
depth range, from coastal ) )
to offshore areas (NT 1987; Krltze.r 2004; Marriot et
Government 2018). al. 2007; Shimose 2005).
Northern Australian
populations of crimson snapper
show a single-modal cycle in
their reproductive activity (Fry
et al. 2009). The species has
been recorded producing up to
676,100 oocytes per batch (Fry
et al. 2009).
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Spawning
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Relevance to EP

Pelagic Species

Spanish mackerel Spanish mackerel are a Spanish mackerel in 1-50m Form spawning schools around | Sustainable September — | Given the known
(Scomberomorus pelagic species that are northern Australia form (DPIRD 2019). | inshore reefs in north coast (both WA and | December distribution and
commerson) widely distributed three distinct genetic bioregion (Mackie et al. 2010; NT (peak habitat depths,
throughout Indo-West stocks: an east coast Lewis and Jones 2018). management | spawning) Spanish mackerel
Pacific waters. In Australia, | stock, a Torres Strait Spanish mackerel spawning units) (DPIRD 2019). | may occur in the
Spanish mackerel are stock, and a single stock occurs in coastal waters. They Acquisition Area but
found from approximately | across the north and are serial spawners and is unlikely to spawn
Geraldton in WA to west coasts of Australia alongshore dispersal of eggs in the Acquisition
Northern NSW (Langstreth | (Northern Territory and maintains genetic homogeneity Area due to the
etal. 2018). WA) (Langstreth et al. (Mackie et al. 2010). species preferred
Adult movements in 2018). Consequently, the Females are capable of water depth ranges.
Australian waters occur whole of the WA producing a batch of hundreds Spawning is limited
over ranges of 100 — 300 Mackerel Managed of thousands of eggs every 1-3 to water depths in
km (Mackie et al. 2010). Fishery (spanning the days during the spawning less than 50 m. The
Kimberley, Pilbara and season, though a spawning minimum water
Gascoyne regions) is frequency of 1.9 to 5.9 days has depth in the
defined as a single stock also been reported (McPherson Acquisition Area is
(Langstreth et al. 2018). 1993; Mackie et al. 2010). 50 m.
Relevant to the Larvae are commonly
Operational Area is the associated with reef lagoonal
stock belonging to the areas, before juveniles move to
Kimberley and NT estuary and foreshore nursery
management units. and feeding grounds where
they tend to remain for the first
year of life (McPherson 1993;
Begg et al. 2006; Mackie et al.
2010). Fish are estimated to
reach maturity after
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approximately 2 years
(Langstreth et al. 2018).

Grey mackerel Grey mackerel have a Stock status is presented | Grey mackerel | Grey mackerel have a lifespan Sustainable August — Given the known
(Scomberomorus restricted distribution and | at the management unit | are usually of about 14-years, with females | (NT January, distribution and
semifasciatus) are confined to the waters | level. Relevant to the found in water | reaching maturity at around 2- management | though thisis | habitat depths, grey
of southern Papua New Operational Area is the depths of years while males reach unit) thought to be | mackerel are
Guinea and around stock belonging to the about 3-30 m | maturity between 1-2 years temperature unlikely to occur in
northern Australia from NT management unit. (NT (Cameron and Begg 2002; dependent the Operational Area
the Houtman Abrolhos Government, Department of Agriculture and and in significant
Islands on the west coast 2020d). Fisheries 2016). Grey mackerel potentially numbers and are
to northern NSW on the grow rapidly and are highly extended in therefore unlikely to
east coast (NT fecund, producing northern spawn within the
Government, 2020). approximately 250,000 oocytes regions Operational Area.
Adult grey mackerel are per spawning (NT Government (Welch et al.
known to commonly occur 2020). They form spawning 2009)
in turbid tropical and schools that are predictable
subtropical waters at enough both spatially and
approximately 3-30 m temporally to be targeted by
depth. This is usually in fisheries (NT Government
the vicinity of bottom 2020).
structure in close Once hatched, larvae of this
proximity to headlands species move to the inner
and reefs and on sandy margins of coastal bays and also
mud and muddy sand into estuaries (Jenkins et al.
substrates (NT 1985). Juveniles grow rapidly in
Government 2020). estuarine habitats and move
into coastal environments as
they mature.
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3.8.2 Shipping

The proximity of the Darwin Port to South East Asia makes the surrounding area a key shipping region.
Vessel traffic data (provided by Australian Maritime Safety Authority (AMSA)) within and surrounding
the Operational Area between January and December 2020 is illustrated in Figure 3-25. The figure
shows high traffic shipping volumes in close proximity to Darwin Harbour, around operating petroleum
fields (i.e. Blacktip platform) and along key shipping routes to and from South-east Asia. There is also
vessel traffic that passes through the northern part of the Operational Area between Darwin and
Kalumburu, and also between Darwin and the INPEX Ichthys and Shell Prelude offshore LNG facilities.

It is important to note that an area of high traffic volume directly north-east of the Operational Area is
a result of the Polarcus Petrelex 3D MSS, which was completed between November 2019 and January
2020.

Traffic within the Operational Area is relatively low. The number of vessels passing through the
Operational Area each month is provided in Table 3-22. The highest number of vessels (24) was
recorded in October and the lowest (8) in December. These numbers are equivalent to a single vessel
being present in the Operational Area every 1 —4 days. Itis noted that some vessels my transit through
the Operational Area while some may remain within the Operational Area for a number of days (e.g.
fishing vessels).

Table 3-22:  Number of vessels per month within the Operational Area (2020)

Jan Feb
Number | 9 9 12 13 15 19 15 19 20 24 18 8
of
Vessels
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Figure 3-25:  Vessel traffic data within and surrounding the Operational Area
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3.8.3 Oil and Gas Activities

The Bonaparte Basin is an established hydrocarbon province with a number of commercial operations,
including the Blacktip production platform and pipeline operated by Eni Australia B.V., which overlaps
the southern portion of the Operational Area. Petroleum titleholders with titles within the Operational
Area are listed in Table 3-23 and shown in Figure 3-26.

Table 3-23:  Oil and Gas Permits within 150 km of the Operational Area

Permit Permit Type Operator Distance from the
Operational Area

WA-454-P Exploration Permit Santos Offshore Pty Ltd Overlaps

WA-27-R Retention Lease Bonaparte Gas and Oil Pty Ltd Overlaps

WA-40-R Retention Lease Bonaparte Gas and Oil Pty Ltd Overlaps

WA-522-P Exploration Permit Woodside Energy Ltd. Overlaps

WA-33-L Production Licence Eni Australia B.V. Overlaps

WA-6-R Retention Lease Neptune Energy Bonaparte Pty Limited 0.5 km

WA-488-P Exploration Permit Finniss Offshore Exploration Pty Ltd 1 km

NT/RL1 Retention Lease Neptune Energy Bonaparte Pty Limited 9 km

WA-407-P Exploration Permit Octanex Bonaparte Pty Ltd 75 km
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3.8.4 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 (DEWHA 2008a). Charter vessels may occasionally transit through the Operational Area
and 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.

3.8.5 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 Operational Area overlaps with practice and training areas that comprise the North Australian Exercise
Area (NAXA), a maritime military zone administered by the Australian Defence Force, as well as restricted
airspace (Figure 3-27). 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 integration and war fighting abilities.
During Exercise KAKADU, access may be restricted to all vessels and aircraft. Defence advised Santos during
consultation that early advice of progress may enable compatible activities with minimal disruption to both
parties.

Defence have advised that Exercise KAKADU will be in preparation throughout August 2022 with the exercise
completed by 30 September 2022. Avoidance of the area during exercises is requested by Defence. The
proposed survey period of the Petrel Sub-Basin SW 3D MSS (1 December to 31 March) avoids any potential
conflicts with timing or location of military exercises that may overlap the Operational Area.

Defence also 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).
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3.8.6 Maritime and Cultural Heritage

3.8.6.1 Maritime Archaeology

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

A search of the Australasian Underwater Cultural Heritage Database confirms that there are no
protected shipwrecks or sunken aircraft located within the Operational Area. The closest shipwreck to
the Operational Area (approximately 53 km north) is the Sedco Helen, wrecked in 1970, located in
depths of approximately 100 m.

3.8.6.2 Aboriginal Heritage

Indigenous Australian people have a strong continuing connection with the area that extends back
some 50,000 years. The existence of any unknown Aboriginal sites or artefacts of significance within
the offshore waters of northern Australia is considered highly unlikely. A search of the online aboriginal
heritage Inquiry system was undertaken within the EMBA. Aboriginal Heritage sites are present along
the coastline along the southern boundary of the EMBA, however, given that no shoreline
accumulation of hydrocarbons is predicted, these are not expected to be impacted.

Aboriginal heritage records are provided in Appendix C.

3.8.6.3 Native Title

A search of the National Native Title Tribunal (NNTT) Register did not identify any Native Title areas or
any pending titles within the Operational Area. However two Native Title areas were identified within
the EMBA, south-west of the Operational Area, namely Uunguu Part A (Wanjina-Wunggurr (Native
Title) Aboriginal Corporation RNTBC on behalf of the members of the Wanjina Wunggurr community),
and Balanggarra (Combined) (Balanggarra Aboriginal Corporation RNTBC on behalf of the members of
the Balanggarra community).

The Operational Area overlaps with the Representative Aboriginal Torres Strait Islander Body Area of
the Northern Land Council and the Kimberley Land Council Aboriginal Corporation (NNTT 2019).
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3.9 Periods of Peak Sensitivity or Activity

Timing of peak sensitivity or activity for threatened species and other relevant, significant sensitivities that may occur within or in proximity to the
Operational Area is provided in Table 3-24.

Table 3-24: Timing of Key Sensitivities Relevant to the Operational Area and EMBA

Proposed Survey Timing Jan | Feb | Mar | Apr \l;/la Jun | Jul | Aug | Sep | Oct | Nov | Dec
Conducted anytime from Dec 2021 to Mar 2023
Environmental Sensitivity Source
Marine Mammals
Indo-Pacific/Spotted bottlenose dolphin: breeding, foraging and
calving (Darwin Harbour) DAWE 2020
Australian snubfin dolphin: foraging and breeding (Ord River) DAWE 2020
Pygmy blue whale (northern migration) sgf\zl\gPaC
Pygmy blue whale (southern migration) sgf\zl\;PaC
Marine Turtles
Flatback turtle: Nesting (Cape Domett) DoEE 2017
Flatback turtle: Nesting (Waigait Beach) DoEE 2017
Green turtle: Nesting (Kimberley) DoEE 2017
Green turtle: Nesting (Cobourg Peninsula) DoEE 2017
Olive ridley turtle: Nesting (Brace Point) DoEE 2017
Foraging: Loggerhead, olive ridley, green and flatback turtles DAWE 2020
Seabirds and Migratory Shorebirds

. . Johnstone and
Lesser crested tern: breeding (Kimberley) Storr 1998

. Johnstone and
Roseate tern: breeding (Kimberley) Storr 1998
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Proposed Survey Timing Jan | Feb | Mar | Apr \l;/la Jun | Jul | Aug [ Sep | Oct | Nov | Dec
Conducted anytime from Dec 2021 to Mar 2023
Environmental Sensitivity Source
. . . . Johnstone and
Lesser frigatebird: breeding (Kimberley) Storr 1998
Commercial Prawn and Indicator Fish Species Spawning
Banana prawn spawning | | | | I | AFMA 2020
Juvenile banana prawn migration Main cohort Possible 2nd Main Longeran et al.
cohort cohort 2002
Brown tiger prawn spawning AFMA 2020
Grooved tiger prawn spawning AFMA 2020
Blue endeavour prawn spawning AFMA 2020
Red endeavour prawn spawning AFMA 2020
Red emperor DPIRD 2019
Goldband snapper DPIRD 2019
Spanish mackerel (Kimberley stock) DPIRD 2019
Commercial Fisheries
Mainly banana
prawns § § AFMA 2021
0 0
Northern Prawn Fishery: Fishing Season Closed season " - Mainly tiger prawns -
New closure b ° Larcombe et
area for JBG 58 é al. 2018
applies*
WA Northern Demersal Scalefish Managed Fishery l;lg;/\éman etal.
WA Mackerel Managed Fishery Mackie et al.
2010
NT Demersal Fishery
NT Spanish Mackerel Fishery
NT Offshore Net and Line Fishery
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Proposed Survey Timing Jan | Feb | Mar | Apr Jun | Jul Aug | Sep | Oct | Nov | Dec

Conducted anytime from Dec 2021 to Mar 2023

Environmental Sensitivity Source

Defence
NAXA military exercises (e.g. KAKADU) | | | | | | | | | | |
Key:

Sensitivity/activity occurs

Peak period

Peak fishing activity

Extended peak spawning period

Peak spawning/migration period
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4 Stakeholder Consultation

OPGGS(E)R 2009 Requirements

Regulation 9AB

If the Regulator’s provisional decision under regulation 9AA is that the environment plan includes material
apparently addressing all the provisions of Division 2.3 (Contents of an environment plan), the Regulator
must publish on the Regulator’s website as soon as practicable:

(a) the plan with the sensitive information part removed; and

(b) the name of the titleholder who submitted the plan; and

(c) adescription of the activity or stage of the activity to which the plan relates; and

(d) the location of the activity; and

(e) a link or other reference to the place where the accepted offshore project proposal (if any) is
published; and

(f) details of the titleholder’s nominated liaison person for the activity.

Note: If the plan is a seismic or exploratory drilling environment plan, the Regulator must also publish an
invitation for public comment on the plan: see regulation 11B.

Regulation 16

16 The environment plan must contain the following:

(b) a report on all consultations under regulation 11 A of any relevant person by the titleholder, that
contains:

(i) a summary of each response made by a relevant person; and

(ii) an assessment of the merits of any objection or claim about the adverse impact of each activity to

which the environment plan relates; and

(iii) a statement of the titleholder’s response, or proposed response, if any, to each objection or claim;
and
(iv) a copy of the full text of any response by a relevant person.

4.1 Summary

Santos has been active in the Bonaparte Basin for several decades, undertaking exploration and
appraisal activities across a range of permits and locations, including the southern Petrel Sub-Basin.
Results from previous exploration drilling and seismic acquisition undertaken in the area have
highlighted potential for further oil and gas resources.

In order to evaluate this potential and provide adequate coverage and data quality, Santos requires
additional subsurface data via a seismic survey within petroleum permit areas WA-454-P, WA-545-P,
WA-27-R and WA-40-R.

With this history, Santos is familiar with local community stakeholders and other users of the marine
environment in the region. Stakeholders (Table 4-1) were informed of activities covered in this EP via
several channels of engagement commencing in May 2021, including:

+ Petrel Sub-Basin 3D MSS Stakeholder Consultation package distributed to identified stakeholders
in May 2021

+ Petrel Sub-Basin 3D MSS Additional Information for Commercial Fishers package distributed to
identified fishing licence holders in May 2021

+ Santos Offshore Quarterly Activity Update distributed to stakeholders in July 2021
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+ Email to relevant stakeholders advising the EP is available on the NOPSEMA Website for Public
Comment.

Other interested persons were also informed of activities covered in this EP via the following channels:
+ NOPSEMA Public Comment period, NOPSEMA website
+ Notice regarding public comment period on Santos website

+ Notice regarding public comment period in The Australian, West Australian, Kimberley Echo and
NT News.

Based on Santos’ experience with other seismic surveys undertaken offshore northern Australia,
including the Fishburn 3D MSS (2017) and Bethany 3D MSS (2017), and from subsequent stakeholder
feedback and regulator discussions, the primary stakeholder issues of concern for this activity are:

+ Potential impact of seismic on marine receptors, specifically commercial fish stocks (addressed in
Section 6.3)

+ The level of potential industry seismic activity in the region over the next few years and potential
impact on commercial fishing activity (addressed in Section 6.4).

Santos has considered all stakeholder responses and assessed the merits of all objections and claims
about the potential impact of the proposed seismic survey. The process adopted to assess these claims
is outlined in Section 4.4. A summary of Santos’ response statements to the objections and claims is
provided in Table 4-2.

Santos considers that consultation with relevant stakeholders has been adequate to inform the
development of this EP. Notwithstanding this, Santos recognises the importance of ongoing
stakeholder consultation and notification and these are described in Table 8-3.

4.2 Stakeholder Identification

Santos understands retaining a broad licence to operate depends on the development and
maintenance of positive and constructive relationships with a comprehensive group of stakeholders in
the community, government, non-government, other business sectors and other users of the marine
environment. Fostering effective consultation between Santos and relevant stakeholders is an
important part of this process.

Santos began the stakeholder identification process for this EP with a review of its stakeholder
database, including stakeholders consulted for other recent activities in the area. The list of
stakeholders was then reviewed and refined based on the defined Operational Area (refer to Section
2.3), and the relevance of the stakeholder according to Regulation 11A of the OPGGS (E) Regulations
and NOPSEMA Bulletin #2 Clarifying statutory requirements and good practice consultation
(November,2019).

More specifically, stakeholders for this EP were identified through the following:
+ Regular review of legislation applicable to petroleum and marine activities;

+ ldentification of marine user groups and interest groups active in the area (e.g., commercial
fisheries, other oil and gas producers, merchant shipping, etc.);

+ Arequest for the most recent Department of Primary Industries and Regional Development (DPIRD
WA) FishCube data (Section 3.8.1.2);

+ Updated fishing licence holder contact details, from these identified fisheries, as provided by
DPIRD WA and the Department of Industry, Tourism and Trade (DITT) in the Northern Territory;
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+ Utilisation of the WAFIC Oil and Gas consultation services to advise on ‘relevant’ commercial
fisheries and fishers and review and distribution of commercial fisher consultation material;

+ Discussions with identified stakeholders to identify other potentially impacted persons;

+ Records from previous consultation activities in offshore northern Australia, including previous
Bethany, and Fishburn 3D marine seismic surveys; and

+ Active participation in industry bodies and collaborations (e.g., APPEA, AMOSC, NERA).

Currently identified stakeholders and an assessment of their relevance under the OPGGS (E)
Regulations for the purposes of consultation for this activity are listed in Table 4-1.

Table 4-1: Assessment of relevant identified stakeholders for the proposed Activity

Stakeholder Relevant to Activity Relevance/Reason for Engagement

Commonwealth Government Departments/Agencies

Australian Hydrographic Office Considered relevant The AHO is the part of the Commonwealth DoD
(AHO) persons under Regulation responsible for maintaining and disseminating nautical
11A(1) (a) charts, including the distribution of Notice to Mariners.

The Operational Area is in Commonwealth waters.

Australian Maritime Safety Considered relevant AMSA is the statutory and control agency for maritime
Authority (AMSA) persons under Regulation safety and vessel emergencies in Commonwealth
11A(1) (a) Waters. AMSA is a relevant agency when proposed

offshore activities may impact on the safe navigation of
commercial shipping in Australian waters.

The Operational Area is in Commonwealth waters.

Department of Defence (DoD) Considered relevant DoD is a relevant agency where the proposed activity
persons under Regulation may impact operational requirements; encroach on
11A(1) (a) known training areas and/or restricted airspace, or

when nautical products or other maritime safety
information is required to be updated.

The Northern Australian Exercise Area (NAXA) overlaps
the Operational Area.

Australian Fisheries Considered relevant AFMA is responsible for managing Commonwealth
Management Authority (AFMA) | persons under Regulation fisheries and is a relevant agency where the activity has
11A(1) (a) the potential to impact on fisheries resources in AFMA

managed fisheries.

The Operational Area intersects with commonwealth
managed fisheries.
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Stakeholder Relevant to Activity Relevance/Reason for Engagement

Department of Agriculture, Considered relevant The DAWE (marine pests) has primary policy and
Water and the Environment persons under Regulation regulatory responsibility for managing biosecurity for
(DAWE) — Biosecurity (marine 11A(1) (a) incoming goods and conveyances, including biosecurity
pests) for marine pests.

The Department is the relevant agency where an
offshore activity has the potential to transfer marine
pests between installations and mainland Australia.

The Operational Area is in commonwealth waters.

Department of Agriculture, Considered relevant DAWE (fisheries) has primary policy responsibility for
Water and the Environment persons under Regulation promoting the biological, economic and social
(DAWE) - Fisheries 11A(1) (a) sustainability of Australian fisheries. The Department is

the relevant agency where the activity has the potential
to negatively impact fishing operations and / or fishing
habitats in Commonwealth waters.

The Operational Area intersects with commonwealth
managed fisheries.

Department of Agriculture, Considered relevant DAWE (vessels and aircraft) has inspection and
Water and the Environment persons under Regulation reporting requirements to ensure that all conveyances
(DAWE) —Biosecurity (vessels, 11A(1) (a) (vessels, installations and aircraft) arriving in Australian
aircraft and personnel) territory comply with international health regulations

and that any biosecurity risk is managed. The
department is the relevant agency where the
titleholder’s activity involves:

+ The movement of aircraft or vessels between
Australia and offshore petroleum activities either
inside or outside Australian territory

+  The exposure of an aircraft or vessel (which leaves
Australian territory not subject to biosecurity
control) to offshore petroleum activities.

Director of National Parks Considered relevant The DNP is the statutory authority responsible for
(DNP) persons under Regulation administration, management and control  of
11A(1) (a) Commonwealth marine reserves (CMRs). The Director
of National Parks is a relevant person for consultation

where:

+  The activity or part of the activity is within the
boundaries of a proclaimed Commonwealth
marine reserve;

+  Activities proposed to occur outside a reserve may
impact on the values within a Commonwealth
marine reserve; and / or

+ An environmental incident  occurs  in
Commonwealth waters surrounding a
Commonwealth marine reserve and may impact
on the values within the reserve.

The Operational Area is adjacent to Commonwealth
Marine Reserves.

State/Territory Government Departments/Agencies

WA Department of Primary Considered relevant DPIRD is responsible for managed West Australian State
Industries and Regional persons under Regulation fisheries.
Development (DPIRD) 11A(1) (b)

The Operational Area intersects with State-managed
fisheries.
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Relevance/Reason for Engagement

WA Department of Biodiversity,
Conservation and Attractions
(DBCA)

Considered relevant
persons under Regulation
11A(1) (b)

DBCA is a relevant State agency responsible for the
management of State marine parks and reserves and
protected marine fauna and flora.

The Operational Area is adjacent to a State Marine Park.

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

Considered relevant
persons under Regulation
11A(1) (c)

DMIRS is responsible for the management of offshore
petroleum in the adjacent State waters.

NT Department of Industry,
Tourism and Trade (DITT)

Considered relevant
persons under Regulation
11A(1) (b)

DITT is responsible for NT-managed fisheries.

A small section of the Operational Area overlaps the
area available to three of these fisheries

Pilbara Ports Authority

Considered relevant
persons under Regulation
11A(1) (b)

WA Government Trading Enterprise governed under
the Port Authorities Act 1999 WA and responsible for
management of Dampier Port.

Neighbouring Operators/Exploration Companies

Eni Australia B.V.

Considered relevant
persons under Regulation
11A(1) (e)

Listed as the titleholder of adjacent petroleum permit
WA-33-L.

Woodside

Considered relevant
persons under Regulation
11A(1) (e)

Listed as the titleholder of adjacent petroleum permit
WA-522-P and WA-279-P.

Finnis Offshore Exploration Pty
Ltd

Considered relevant
persons under Regulation
11A(1) (e)

Listed as the titleholder of nearby petroleum permit
WA-488-P.

MEO International P/L

Considered relevant
persons under Regulation
11A(1) (e)

Listed as the titleholder of nearby petroleum permits
NT/P87 and WA-544-P

Neptune Energy Bonaparte Pty
Ltd

Considered relevant
persons under Regulation
11A(1) (e)

Listed as the titleholder of nearby petroleum permits
NT/RL1

Octanex Bonaparte Pty Ltd

Considered relevant
persons under Regulation
11A(1) (e)

Listed as the titleholder of nearby petroleum permits
WA-407-P.

Industry Bodies

Western Australian Fishing
Industry Council (WAFIC)

Considered relevant
persons under Regulation
11A(1) (e)

WAFIC is the peak industry body representing the
interests of the WA commercial fishing, pearling and
aquaculture sector. The Operational Area intersects
with several State-managed fisheries.

Commonwealth Fisheries
Association (CFA)

Considered relevant
persons under Regulation
11A(1) (e)

The CFA was engaged as a representative body for
Commonwealth fisheries. The Operational Area
intersects with several Commonwealth-managed
fisheries. The CFA is also listed on the AFMA website as
a contact for petroleum operators to use when
consultation with fishing operators is required.

Marine Tourism WA (MTWA)

Considered relevant
persons under Regulation
11A(1) (e)

MTWA represents the charter sector in WA. DPIRD has
indicated charter fishing may occur within the proposed
area of activity. MTWA is identified as being able to
assist in reaching its membership to inform them of
survey timing should this be requested.
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Relevance/Reason for Engagement

Pearl Producers Association
(PPA)

Considered relevant
persons under Regulation
11A(1) (e)

The PPA is the peak representative organisation of the
Australian  South Sea  Pearling Industry. PPA
membership includes all Pinctada maxima pearl oyster
licensees that operate within the Australian North-west
Bioregion.

Recfishwest

Considered relevant
persons under Regulation
11A(1) (e)

Recfishwest is the peak body representing recreational
fishers in WA. Interactions with recreational fishing and
tourism activities are considered unlikely due to the
remoteness and predominantly deep waters of the
Operational Area.

Recfishwest is identified as being able to assist in
reaching its membership to inform of survey timing
should this be requested.

NT Seafood Council

Not considered relevant
persons under Regulation
11A for the purposes of this
activity

Industry association representing NT commercial
fishing licence-holders operating in Territory-managed
fisheries. A small section of the Operational Area
overlaps two of these fisheries.

Australian Southern Bluefin
Tuna Industry Association
(ASBTIA)

Considered relevant
persons under Regulation
11A(1) (e)

ASBTIA is listed on the AFMA website as a contact for
petroleum operators to use when consultation with
Commonwealth fishing operators is required. No
fishing activity occurs in or near the Operational Area.

Commercial Fisheries — State/Ter

ritory Managed

Mackerel Managed Fishery -
Area 2 (WA)

Considered relevant
persons under Regulation
11A(1) (d)

Based on a review of DPIRD FishCube data (Section
3.8.1.2) and consultation with WAFIC, the Operational
Area overlaps with less than 1% of the 10 nautical mile
(nm) catch and effort system reporting blocks that have
reported fishing effort during the 11-year period (2009-
2019).

The two blocks overlapped by the Operational Area
have been subject to relatively low fishing effort,
compared with other areas that are regularly and
intensively fished to the north and west of Kalumburu
(over 90 km west of the Operational Area).

Therefore, the Operational Area overlaps a very small
proportion of the fishery, where historical fishing effort
has been infrequent.

Northern Demersal Scalefish
Managed Fishery (WA)

Considered relevant
persons under Regulation
11A(1) (d)

The Operational Area is located in Zone A of Area 2 of
the fishery, noting that the fishery primarily targets
deeper waters in Zone B of Area 2 of the fishery (over
100 km north-west of the Operational Area).

Based on a review of DPIRD FishCube data (Section
3.8.1.2) and consultation with WAFIC, the Operational
Area overlaps with approximately 1.6% of the 10
nautical mile (nm) catch and effort system reporting
blocks that have reported fishing effort during the 11-
year period (2009-2019).

The blocks overlapped have been fished by less than 3
vessels during the entire 11-year (2009-2019) period
and during some years, no fishing has occurred.
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Stakeholder Relevant to Activity Relevance/Reason for Engagement

Therefore, the Operational Area overlaps a very small
proportion of the fishery, where historical fishing effort
has been infrequent.

Demersal Fishery (NT) Considered relevant Demersal fishing is allowed from 15 nm from the low
persons under Regulation water mark to the outer boundary of the Australian
11A(1) (d) fishing zone, excluding the area of the Timor Reef

Fishery (DPIR 2019).

Only a small part of the Operational Area (comprising
part of Area C and the surrounding Active Source Area
and Operational Area) overlaps with the waters of NT-
managed fisheries.

Only three days of fishing by three licence holders was
reported in the 60 nautical mile (nm) block overlapped
by the Operational Area during the entire 5-year (2016-
2020) period.

Therefore, the Operational Area overlaps a very small
proportion of the fishery, where historical fishing effort
has been relatively infrequent.

Offshore Net & Line Fishery Considered relevant The Offshore Net and Line Fishery is a quota managed
(NT) persons under Regulation fishery. Fishing is permitted from the low water mark to
11A(1) (d) the outer boundary of the AFZ to the extent the waters

are waters relevant to the Northern Territory (DPIR
2018). Most fishing is done in the coastal zone within 12
nautical miles (nm) of the coast.

Only 2.5 days of fishing by three licence holders was
reported in the 60 nautical mile (nm) block overlapped
by the Operational Area during the entire 5-year (2016-
2020) period.

Therefore, the Operational Area overlaps a very small
proportion of the fishery, where historical fishing effort
has been relatively infrequent.

Spanish Mackerel Fishery (NT) Fishing is allowed from 15 nm from the highwater mark
to the outer boundary of the AFZ but generally takes
place around reefs, headlands and shoals.

Analysis of 5 years of NT-DPIR fishing catch and effort
data (2016-2020) shows that the Operational Area
overlaps with approximately 1,700 km2 (0.44%) of the
total area of fishing effort (i.e. 382,800 km2 for the
period between 2016 and 2020).

The 60 nautical mile (nm) block overlapped by the
Operational Area was fished by four licence holders and
for a total of 10.5 days during the entire 5-year (2016-
2020) period. By comparison, the next fishing block
located east of the Operational Area and in NT coastal
waters was fished for 627 days.

Therefore, the Operational Area overlaps a very small
proportion of the fishery, where historical fishing effort
has been relatively infrequent.
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Commercial Fisheries — Commonwealth-managed

Northern Prawn Fishery Considered relevant The JBG comprises about 60,000 km? of the western
(Commonwealth managed) persons under Regulation portion of the NPF. The Operational Area overlaps with
11A(1) (e) less than 1% of the total fishery.

Fishing takes place in waters 35—70 m deep, with most
fishing effort between 50 and 60 m. Water depths
within the Acquisition Area range between 59 -103 m
(generally outside of the main fishing depths).

The fishery is known to fish at a low (<0.1 days/km2) to
medium (0.1-0.25 days/km2) intensity within the JBG.
The JBG fishery comprises less than 5% of the area of
the NPF, however it contributes about 65% of the NPF’s
red-legged banana prawn catch and around 20% of the
NPF’s total banana prawn catch.

The main fishing area in the JBG is understood to
overlap with the Full Fold Acquisition Area B and Area
C. Therefore, there is potential for interaction with the
Petrel Sub-Basin SW 3D MSS.

Community-based Organisations

Kimberley Land Council Considered relevant KLC is the peak Indigenous body in the Kimberley region
persons under Regulation and is considered relevant due to its involvement in the
11A(1) (e) management of marine reserves.

4.3 Stakeholder Consultation

The approach to stakeholder consultation for this EP follows the process adopted by Santos for all its
EPs. Some modifications to this approach have been made based on feedback from WAFIC, NTSC,
commercial fishers and NOPSEMA. These include:

+ Providing more detailed information to commercial fishers, targeted to their fishery, in the initial
consultation packs;

+ Engaging WAFIC to assist in the review and distribution of commercial fisher consultation material;

+ Refinements to the stakeholder identification process to clearly identify and maintain current lists
of ‘relevant’ persons, and

+ Clearly documenting and tracking notification commitments to relevant persons.

Key stakeholders were contacted by phone and email prior to providing the Petrel Sub-Basin 3D MSS
Stakeholder Consultation package to increase activity awareness and to encourage two-way
communication. Stakeholders, wherever possible, were provided personal emails with information
tailored to their functions, interests and activities, including outlining why they have been identified
as a relevant stakeholder.

The consultation package contained details such as an activity summary, location map, coordinates,
water depth, distance to key regional features, vessel exclusion zone details and estimated timing and
duration. The consultation package also outlined potential risks and impacts together with a summary
of proposed management control measures. For simplicity, the consultation package represented the
seismic full power and ramp-up zones as one zone, labelled the ‘survey area’. Stakeholders were
encouraged to provide feedback on the proposed activity.
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Individual fishing licence holders, as identified through sourced data and in consultation with fisheries
organisations, were provided the Petrel Sub-Basin 3D MSS Stakeholder Consultation package and
Petrel Sub-Basin 3D MSS Additional Information for Commercial Fishers package by email or post.

Commercial fishers were provided additional information which included:

+ Maps and information relevant to a specific fishery;

+ Information about the timing and duration of the survey;

+ An environmental sensitives chart showing the proposed survey window to reduce risks to
spawning key indicator fish species;

+ Information on Operational Area access and concurrent operations, and

+ Information on commercial fishery payment (make good) claims.

The intent of providing this level of information early in the consultation process was to facilitate each
party proceeding with their business in a safe and efficient manner, and without loss or conflict, by
minimising the extent of interruption by the seismic survey activities on commercial fishing operators’
activities to the lowest practicable level. Where this is unavoidable, to mitigate the effects of the
interruptions, and where commercial fishers may potentially incur additional cost and/or loss, Santos
and commercial fishers to then proceed to an equitable ‘make good’ process. Santos invited
commercial fishers to make comment on the make good process.

Santos has also been mindful of the potential for other seismic surveys to be conducted in the southern
Bonaparte Basin in coming years. Hence, Santos approached other relevant oil and gas operators and
seismic survey service providers to discuss their plans and potential stakeholder issues, specifically the
commercial fisheries.

Stakeholders were afforded five weeks to review consultation packs, although Santos accepted
stakeholder feedback after this period.

4.4 Assessment of Stakeholder Objections and Claims

A summary of the stakeholder consultation undertaken for this EP, including Santos’ assessment of all
stakeholder comments received, is outlined in Table 4-2.

Full transcripts between Santos and stakeholders are provided in the Petrel Sub-Basin 3D Marine
Seismic Survey Environment Plan Sensitive Stakeholder Information Report (7710-650-REP-0003) as a
confidential submission to NOPSEMA.

Santos adopted the following process to address objections and claims received during the
consultation process:

+ Santos acknowledged receipt of all comments made by stakeholders.

+ Santos assessed the merits of all objections and claims made by stakeholders. This included
assessing all reasonably available options for resolving or mitigating the degree to which a
stakeholder’s functions, interests or activities may be affected. Control measures were proposed
and adopted where reasonably practicable.

+ Santos responded to all stakeholder objections and claims, and advised the stakeholder how each
of their objections and claims would be addressed in the EP.

+ Santos invited the stakeholder to provide additional feedback and comment.
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+ As soon as possible, or on publication of the EP on the NOPSEMA website, Santos advised relevant
stakeholders listed in Table 4-2 that the EP was available for public review and comment.

+ A similar process was applied to information provided and requests made by stakeholders not
deemed to be an objection or claim.

Santos recognises the importance of ensuring a high degree of transparency in how a titleholder
manages ongoing stakeholder consultation during the life of a seismic survey. As such, should
additional stakeholder comments be received to those described in Table 4-2 then Santos will assess
the comments using the above process and update the EP to document the assessment of additional
objections or claims.

In relation to stakeholder consultation Santos is of the opinion that Regulation 10A of the OPGGS(E)
Regulations has been met.
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Table 4-2: Assessment of relevant identified stakeholders for the proposed Activity

Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Commonwealth departments/agencies

Australian Hydrographic AHO was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
Office (AHO) AHO was provided a follow-up email on 26 May 2021 inviting comment. No response has been received to date.
Santos will advise AHO when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

AHO notification requirements, as requested by AMSA and DoD (refer to below), are addressed in Section 8.13.
AHO has previously requested notification once any activities commence, as addressed in Section 8.13.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.

Australian Maritime Safety AMSA was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
Authority (AMSA) AMSA responded on 10 May 2021 advising:

+ The Master should notify AMSA’s Joint Rescue Coordination Centre (JRCC) for promulgation of radio-navigation warnings at least 24-48 hours before
operations commence. JRCC will also need to be advised when operations start and end. [REQUEST 001]

+ Santos should contact the AHO at no less than four working weeks before operations, with details relevant to the operations. The AHO will promulgate
the appropriate Notice to Mariners (NTM), which will ensure other vessels are informed of activities. [REQUEST 002]

+ To obtain a vessel traffic plot showing Automatic Identification System (AIS) traffic data for the area of interest, Santos should visit AMSA’s spatial data
gateway and portal to download digital data sets and maps. [INFORMATION 001]

Santos responded to AMSA on 11 May 2021 and addressed each of the matters raised in their correspondence of 10 May 2021 (refer assessment of
stakeholder objections, claims, information and requests below).

AMSA was provided a reminder email on 26 May 2021 inviting any further comment.
Santos will advise AMSA when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.
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Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[REQUEST 001] Santos will notify AMSA’s JRCC at least 24-48 hours before operations commence | Santos responded to AMSA confirming this request would
for each survey and advise when operations start and end. Notification requirements are be taken into consideration in the drafting of the EP.
addressed in Table 8-4.

[REQUEST 002] Santos will notify the AHO no less than four working weeks before operations Santos responded to AMSA confirming this request would
commence. Notification requirements are addressed in Table 8-3, CM-1 and in Table 8-4. be taken into consideration in the drafting of the EP.
[INFORMATION 001] Santos notes the information provided on traffic data. Santos responded to AMSA confirming this information
would be taken into consideration in the drafting of the
EP.
Department of Defence DoD was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

(DoD) DoD was provided a follow-up email on 26 May 2021 inviting comment.

DoD responded on 2 June 2021 advising that:

+ The survey area is within the North Australia Exercise Area (NAXA), Santos should inform itself as to the risks associated with conducting activities in the
area and the Commonwealth took no responsibility in relation to unexploded ordnance that may be found [INFORMATION 001]

+ That a military exercise will be conducted in September 2022 and avoidance would be appreciated, however early advice of progress may enable
compatible activities to be considered [REQUEST 001]

+ That updates and notifications should continue to be provided to DoD’s offshore petroleum email address [REQUEST 002]
+ That specific liaison should occur if military restricted airspace is activated [REQUEST 003]
+ That continued liaison should occur with the Australian Hydrographic Service [REQUEST 004]

Santos responded to DoD on 22 June 2021 and addressed each of the matters raised in their correspondence of 2 June 2021 (refer assessment of stakeholder
objections, claims, information and requests below).

Santos will advise DoD when the Petrel Sub-Basin 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.
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Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information
and requests

Statement of response, or proposed response, to the
objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[INFORMATION 001] Santos is aware of the risks and responsibilities in conducting activities in
the area and acknowledged the Department’s position.

Santos responded to DOD confirming this information
would be taken into consideration in the drafting of the
EP.

[REQUESTS 001 and 003] Santos advised it did not consider at this stage that any activity would
be occurring during the identified exercise period but would ensure early notice is given as
requested.

Santos responded to DOD confirming this information
would be taken into consideration in the drafting of the
EP.

[REQUEST 002] Santos confirmed the required notifications and updates would continue to be
provided to the Department

Santos responded to DOD confirming this information
would be taken into consideration in the drafting of the
EP.

[REQUEST 001] Santos will notify the AHO no less than four working weeks before operations
commence. Notification requirements are addressed in Table 8-3, CM-1 and in Table 8-4.

Santos responded to DOD confirming this information
would be taken into consideration in the drafting of the
EP.

Australian Fisheries
Management Authority
(AFMA)

AFMA was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

AFMA was provided a follow-up email on 26 May 2021 inviting comment.

AFMA responded on 4 June 2021 and advised that due to limited resources, it is unable to comment on individual proposals, however, it is important to consult

with all fishers who have entitlements to fish within the proposed area. This can be done through the relevant fishing industry associations or directly with
fishers who hold entitlements in the area. AFMA provided guidance on where to find this information. [REQUEST 001]

Santos responded to AFMA on 11 June 2021 and addressed each of the matters raised in their correspondence of 4 June 2021 (refer assessment of stakeholder

objections, claims, information and requests below).

AFMA acknowledged Santos’ response on 11 June 2021.

Santos will advise AFMA when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel

Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information
and requests

Statement of response, or proposed response, to the
objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

[REQUEST 001]. Santos has consulted directly with relevant fishers and fishing industry Santos responded to AFMA and advised of the
associations as outlined in Table 4-1. consultation undertaken.

Department of Agriculture,
Water and the Environment
(DAWE) — Biosecurity
(vessels, aircraft and
personnel)

DAWE was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
DAWE was provided a follow-up email on 26 May 2021 inviting comment.

DAWE responded on 7 June 2021 providing advice on the Australian Government's vessel movement requirements. [REQUEST 001] In summary, the
department requested that Santos provide the following:

+ The names of the survey vessel and (up to) two support vessels for this survey.
+ If they survey area is within or outside the 12nM limit of Australian territorial seas

+ If the vessels are planned to be reported in MARS and biosecurity cleared to coastal before the survey begins.

DAWE also provided links to website sections for reference in understanding the biosecurity requirements for offshore (more than 12nM) installations and
survey/research vessels. INFORMATION 001]

Santos responded to DAWE on 30 June 2021 and addressed each of the matters raised in their correspondence of 7 June 2021 (refer assessment of stakeholder
objections, claims, information and requests below).

Santos will advise DAWE when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the

and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[REQUEST 001] Santos confirms that the survey area is wholly outside the 12nM limit of Santos responded to DAWE and provided the information

Australian territorial seas. Contracts for undertaking this survey have not been finalised and requested.

therefore names of the survey vessel and support vessels are not known at this stage. Once this
information is confirmed Santos will ensure the Department is advised.

Santos confirms that if any of the vessels are sourced from outside Australia, the vessel master
and shipping agents will comply with all requirements for seeking Australian biosecurity
clearance, including pre-arrival and reporting prior to the survey commencement.

Santos will ensure the Department is kept informed of the progress of this EP and, once the EP
has been accepted, the required notifications for this activity.
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

[INFORMATION 001] Santos has reviewed the department’s webpage and confirms that all Santos responded to DAWE confirming this information
biosecurity requirements are understood and referenced in relevant commitments documented would be taken into consideration in the drafting of the
in the EP that will be submitted to NOPSEMA. EP.

Department of Agriculture,
Water and the Environment
(DAWE) - Fisheries

The Department was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
The Department responded on 10 May 2021, noting the information and advising it would be in contact if it had any questions or comments.

The department requested to be informed of future developments relating to the project [REQUEST 001]. It also requested that Santos communicate future
developments with the Australian Fisheries Management Authority and the relevant fishing industry representation organisations in that region [REQUEST
002].

Santos responded on 11 May 2021 and addressed each of the matters raised in their correspondence of 10 May 2021 (refer assessment of stakeholder
objections, claims, information and requests below).

Santos sent a follow-up email on 26 May 2021 inviting comment.
Santos will advise DAWE when the Petrel Sub-Basin 3D MSS is available on the NOPSEMA Website for Public Comment.
No further response received to date.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos has assessed the impact to fish and commercial fisheries in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the

and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[REQUEST 001]. Santos will continue to keep the Department informed of future developments The Department’s request will be incorporated in the

for this activity. drafting of the EP.

[REQUEST 002]. Santos has consulted with AFMA and relevant fishing industry associations as Santos responded to the Department and advised of the

outlined in Table 4-1. consultation undertaken.

Department of Agriculture,
Water and the Environment
(DAWE) — Biosecurity
(marine pests)

DAWE was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
Santos sent a follow-up email on 26 May 2021 inviting comment.

No further response received to date.

Management of invasive marine pest species is addressed in Section XX.

Santos will advise DAWE when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
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Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests
No assessment required. No response required.
Director of National Parks DNP was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

(DNP) DNP was provided a follow-up email on 26 May 2021 inviting comment.

DNP provided feedback on 1 July 2021 with the key points summarised as follows:

+ The proposed operational area is adjacent to the Oceanic Shoals Marine Park Multiple Use Zone (IUCN VI) (10 km north) and Joseph Bonaparte Gulf
Marine Park (15 km south-east). Given the proximity of the proposed activity, we seek that the EP considers the potential impact upon the values of
these marine parks. To take into account Australian marine parks, titleholders are expected to consider the impacts and risks of activities in the context
of the management plan objectives and values, including the representativeness of the relevant values and the activity footprint on the representative
area of the Australian marine park. Specific values for the Oceanic Shoals Marine Park and Joseph Bonaparte Gulf Marine were provided.
[INFORMATION 001]

+ You should ensure that the EP [REQUEST 001]:

— Identifies and manages all impacts and risks on Australian marine park values (including ecosystem values) to an acceptable level and has considered
all options to avoid or reduce them to as low as reasonably practicable.

— Clearly demonstrates that the activity will not be inconsistent with the management plan.

+ Further mitigation should be applied to avoiding impacts upon Flatback, Green and Olive Ridley species of turtles that forage throughout the operation
area. [REQUEST 002] This may include, but not limited to:

— The use of low power and shut down zones
— Timing of the activity

— Adaptive management measures including limits to operations upon consecutive shutdowns as a result of sighting turtles, including prohibiting
operations at night-time or low visibility conditions.

+ To ensure the cultural values are protected we are seeking that [REQUEST 003]:

— The Miriuwung, Gajerrong, Doolboong, Wardenybeng and Gija and Balangarra are consulted as they have responsibility for sea country in the JBG
Marine Park. They are represented by the following Prescribed Body Corporates: Miriuwung and Gajerrong Aboriginal Corporation, and Balanggarra
Aboriginal Corporation.
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— The Northern Land Council and the Kimberley Land Council are consulted are the Native Title Representative Bodies for the Northern Territory’s
northern region, and the Kimberley region in relation to the Oceanic Shoals Marine Park.

+ The proposed operational area overlaps the Sahul Shelf which is an identified key ecological feature and value for both Marine Parks. The Sahul Shelf is
regionally important because of their role in enhancing biodiversity and local productivity relative to their surrounds. The EP should address the impacts
and risks to the ecological values of the Sahul Shelf, particularly the impact of seismic activity upon the benthic communities and marine species that
rely on this key ecological feature. This could include monitoring activities to measure effects on the Sahul Shelf and associated marine species before,
during and after seismic surveys to assess the effectiveness of mitigation measures on protecting these values and could include monitoring the
abundance, diversity and behaviour of key species and habitat. [REQUEST 004]

+ The DNP should be made aware of oil/gas pollution incidences which occur within a marine park or are likely to impact on a marine park as soon as
possible. Notification process and content requirements were provided. [REQUEST 005]

+ The DNP also requests notification to marineparks@awe.gov.au if the EP is approved by NOPSEMA. [REQUEST 006]

Santos responded on 9 July 2021 and addressed each of the matters raised in their correspondence of 1 July 2021 (refer assessment of stakeholder objections,
claims, information and requests below).

Santos will advise DNP when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[INFORMATION 001] The Petrel Sub-Basin SW 3D MSS will not take place in any zone of any Santos responded to DNP confirming this information
Australian Marine Park (AMP) and, therefore, the activity is not subject to the zone prescriptions would be taken into consideration in the drafting of the
of the Marine Park Network. At its closest points, the Operational Area is located 10 km from the | EP.

Oceanic Shoals AMP (Multiple Use Zone) and 12 km from the JBG AMP (Special Purpose Zone).
The Active Source Zones (where the seismic source will routinely be discharged for the purpose
of the acquisition), at their closest points, are located 18 km from the Oceanic Shoals AMP
(Multiple Use Zone) and 23 km from the JBG AMP (Special Purpose Zone).

[REQUEST 001] The EP has considered the potential impacts on the values of the AMPs, Santos responded to DNP confirming this information
specifically with respect to underwater noise emissions and potential impacts in the unlikely would be taken into consideration in the drafting of the
event of a hydrocarbon (marine diesel) spill. In the context of the management plan, the Petrel EP.

Sub-Basin SW 3D MSS is expected to be undertaken in a manner that is consistent with the
objectives of the management plan.

The potential impacts from underwater noise emissions to the values of the Oceanic Shoals and
Joseph Bonaparte Gulf AMPS are summarised below.
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Received sound levels at both AMPs are predicted to be approximately 140 dB re 1 puPa SPL at
times when the seismic source operates at a point within the Active Source Zones closest to the
AMP. For the majority of the survey, when the seismic vessel and seismic source will be
transiting at greater distances from the AMPs, the received sound levels will be less. These
received sound levels are below any threshold for physical or significant behavioural impacts for
any marine fauna.

The potential impacts to the values of the Oceanic Shoals AMP are summarised as follows.
Marine ecosystems and Key Ecological Features (KEFs):

The AMP includes examples of ecosystems representative of the Northwest Shelf Transition.
KEFs recognised as values of the AMP that are also located within the Operational Area are:

+ Carbonate bank and terrace system of the Sahul Shelf—an area characterised by terraces,
banks, channels and valleys, supporting sponges, soft corals, sessile filter feeders,
polychaetes and ascidians.

+ Pinnacles of the Bonaparte Basin—an area that contains the largest concentration of
pinnacles along the Australian margin, where local upwellings of nutrient-rich water
attract aggregations of fish, seabirds and turtles.

The EP has assessed potential impacts of seismic sound emissions on the benthic habitats and
communities within the KEFs, as well as plankton, fish communities and other marine fauna. The
Petrel Sub-Basin SW 3D MSS does not overlap with either of the KEFs within the boundaries of
the AMP and, as such, no impacts to the KEF within the AMP are expected.

Outside of the AMP, the Active Source Zones for the survey have limited overlap with either KEF
(1.5% of the carbonate bank and terrace system of the Sahul Shelf and 1.2% of the pinnacles of
the Bonaparte Basin). The survey primarily occurs over featureless shelf and basin features and
soft-sediment habitats. Carbonate banks in the KEF that rise to within 45 m water depth support
the greatest biodiversity, such as communities of sessile benthic invertebrates including hard and
soft corals, sponges, whips, fans and bryozoans. The carbonate banks located within the
Operational Area rise to approximately 62 m water depth and pinnacles located within the
Operational Area rise to approximately 82 m water depth. At these greater depths, there is
limited potential for extensive coverage of photosynthetic organisms such as hard corals to occur,
although sponges, soft octocorals and filter-feeders may still be present at these depths.

The habitat structure and condition of the carbonate bank and terrace system of the Sahul Shelf
KEF and pinnacles of the Bonaparte Basin KEF will not be impacted. No impacts will occur to soft
corals, sponges or filter-feeders. While a range of effects to some benthic invertebrate organisms
such as crabs, molluscs and echinoderms (including sub-lethal effects and chronic mortality in
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some organisms) may occur in close proximity to the operating seismic source, changes to these
communities are unlikely to be discernible from natural variation. Impacts to the fish
communities associated with carbonate banks and pinnacles are primarily expected to be
behavioural and temporary. Impacts to zooplankton will be localised and limited to tens of
metres from the seismic source; no long-term impacts to plankton communities or fauna
dependent on plankton as a food or recruitment source are predicted. Therefore, the ecological
function and values of these KEFs will not be impacted.

EPBC Act listed species — Biologically important areas (BIAs) for foraging and inter-nesting
habitat for marine turtles:

No seismic acquisition will occur near the defined Tiwi Islands turtle inter-nesting BIAs within the
Oceanic Shoal AMP, therefore, inter-nesting turtles will not be disturbed in the AMP. The
potential for behavioural effects to marine turtles is predicted to extend up to 5 km from the
seismic source. As the Active Source Zones are located approximately 18 km from the AMP, no
impacts to turtles within the AMP are predicted.

The survey overlaps the Sahul Shelf where BlAs are defined for foraging marine turtles. Given the
water depths of the Active Source Zones range from 45 m to 105 m, and the predominantly soft
sediment environment, the area overlapped by the survey may not represent significant foraging
habitat compared with other shallower and more productive areas of the Sahul Shelf. Marine
turtle bycatch by fisheries in this region also suggest that turtles are more abundant in water
depths less than 30 m, while relatively few turtles occur in water deeper than 40 m. Despite this,
Santos has proposed mitigation for marine turtles, including shutdown zones. Given the
transient nature of both foraging marine turtles and the seismic vessel, impacts to foraging
turtles may include short-term disturbances, however, no long term or population level impacts
are predicted.

Cultural, heritage, social and economic values:

The main commercial fishery operating in the same waters as the Petrel Sub-Basin SW 3D MSS is
the Northern Prawn Fishery. The survey is planned to occur at a time that avoids the Northern
Prawn Fishery fishing operations, and no impacts to prawn stocks are predicted. Sea country and
other cultural values associated with the marine park are not expected to be affected by
underwater sound emissions. No disturbance to traditional fisheries or other traditional practices
will occur within the AMP.

The potential impacts to the values of the Joseph Bonaparte Gulf AMP are summarised as
follows.

Marine ecosystems and Key Ecological Features (KEFs):
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The AMP includes examples of ecosystems representative of the Northwest Shelf Transition. The
carbonate bank and terrace system of the Sahul Shelf KEF is recognised as values of the AMP and
is also overlapped by the survey.

The Petrel Sub-Basin SW 3D MSS does not overlap with either of the KEFs the KEF within the
boundaries of the AMP and, as such, no impacts to the KEF within the AMP are expected. As
summarised above for the Oceanic Shoals AMP, impacts within the KEF (outside of the AMP) will
be limited and the ecological function and values of the KEF will not be impacted.

The potential for behavioural effects to marine turtles is predicted to extend up to 5 km from the
seismic source. As the Active Source Zones are located approximately 23 km from the AMP, no
impacts to turtles within the AMP are predicted.

No seismic acquisition will occur within the defined inter-nesting BIA or the habitat critical for
flatback turtles at Cape Domett, consistent with recommendations in the Recovery Plan for
Marine Turtles in Australia. The habitat critical area is 24 km from the Operational Area and,
therefore, inter-nesting turtles will not be disturbed. It is also noted that turtles may nest year-
round, with peak nesting activity occurring between July and September. Therefore, the revised
timing of the survey (1 December to 31 March) avoids the period when peak nesting occurs in the
region.

As summarised above for the Oceanic Shoals AMP, impacts to foraging turtles may include short-
term disturbances to transient individuals, however, no long term or population level impacts are
predicted.

EPBC Act listed species — Biologically important areas (BIAs) including Australian snubfin
dolphin:

The potential for significant behavioural effects to cetaceans is predicted to extend up to
approximately 8.5 km from the seismic source. As the Active Source Zones are are located
approximately 23 km from the AMP, no impacts to snubfin dolphins within the AMP are
predicted.

The received levels in the Australian snubfin dolphin BIA outside of the AMP, at its closest point
near Cape Londonderry, are predicted to be approximately 130 dB re 1 pPa SPL from the closest
modelling site. Distant pulses of sound may be audible to dolphins in the BIA when the seismic
source is operating in the western part of the Operational Area but behavioural responses are not
expected to be significant.

Cultural, heritage, social and economic values:

As noted above for the Oceanic Shoals AMP.
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[REQUEST 002] Consistent with EPBC Policy Statement 2.1, Santos will implement all Santos responded to DNP confirming this information and
management measures outlined in Part A of the policy statement, including the following request would be taken into consideration in the drafting
management zones for cetaceans (including dolphins, as well as whales): of the EP

+ 3 km+ observation zone
+ 2 km low-power zone

+ 500 m shut down zone

Pre-start observations and soft-start procedures will be implemented. Two MFOs will be on
board the seismic vessel. At least one MFO will have a minimum of 12 months experience on a
seismic survey vessel as an MFO in Australian waters.

In addition to the standard measures for whales, Santos will also implement shutdown
procedures for marine turtles, including a 250 m shutdown zone around the seismic source. This
shutdown zone is considered to be conservative given that the potential for physical effects to
turtles are predicted to be limited to 20 m from the seismic source. Visual observations for
turtles at distances greater than 250 m from the seismic source (which itself is towed a distance
behind the vessel) become impracticable.

Noting that the flatback turtle BIA associated with the Cape Domett stock is the closest and most
relevant to the Petrel Sub-Basin SW 3D MSS, the revised timing of the Petrel Sub-Basin SW 3D
MSS (December to March) avoids the peak flatback turtle nesting and inter-nesting period (July to
September). No further timing controls are applied to the survey with respect to turtles given
foraging, nesting and inter-nesting occur throughout the year. The Operational Area also
excludes the inter-nesting BIA and habitat critical for flatback turtles.

Additonal adaptive management (e.g. extended shut down zones and additonal night-time or
low visibility procedures) were considered but not deemed practicable on the basis that:

+ The potential for permanent threshold shift (PTS) or temporary threshold shift (TTS) is
predicted to be limited only to turtles exposed within 20 m (i.e. the seismic airgun array
itself)

Behavioural disturbances are expected to be short-term given the transient nature of the survey
vessel and marine turtles.

[REQUEST 003] Santos confirms that attempts to have been made to consult with the Santos responded to DNP advising of the consultation
representative bodies and prescribed body corporates. The Kimberley Land Council and/or efforts undertaken and confirming this information and
Northern Land Council are relevant stakeholders for all Santos’ offshore activities offshore request would be taken into consideration in the drafting

Northern Australia. For this specific activity, the Miriuwung and Gajerrong Aboriginal Corporation | of the EP.
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and Balanggarra Aboriginal Corporation were not initially contacted with information and
opportunity to consult but have been post the DNP’s request.

Responses have not been received to date from any of the organisations but Santos will continue
attempts and ensure they are aware of the further opportunity afforded during the formal public
comment period.

[REQUEST 004] The suggestion of monitoring to measure effects on the Sahul Shelf and Santos responded to DNP confirming this information and
associated marine species before, during and after seismic surveys is noted. Santos is open to request had been taken into consideration in the drafting
research opportunities relating to potential impacts from its activities and where there is a data of the EP and advising of the reasons for not including the
gap. However, baseline monitoring and monitoring during and after the survey will not be requested monitoring.

undertaken, given that:

+ Impacts to the Sahul Shelf habitats and ecological communities are expected to be limited,
and the ecological function and values of the KEF will not be impacted

+ The Petrel Sub-Basin SW 3D MSS will not be undertaken within an AMP and no significant
impacts are predicted within the AMPs or to AMP values more widely.

[REQUEST 005] Santos can confirm that notification details (in the event of a marine pollution Santos responded to DNP confirming this information and
incident that may impact on a marine park) are included in the EP, as well as the accompanying request would be taken into consideration in the drafting
Oil Pollution Emergency Plan (OPEP). Santos acknowledges that DNP may request daily or weekly | of the EP

Situation Reports, depending on the scale and severity of the pollution incident.

[REQUEST 006] Santos will notify the DNP if the EP is approved by NOPSEMA. As the activity will Santos responded to DNP confirming this information and
not occur in an AMP, we understand that the DNP will not require notification of the request would be taken into consideration in the drafting
commencement or cessation of this activity. of the EP

State/Territory Government Departments

WA Department of DoT was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

Transport (DoT) DoT responded on 18 May 2021 advising:

+ If there is a risk of a spill impacting State waters from the activity, please ensure that the department is consulted as outlined in the Department of
Transport Offshore Petroleum Industry Guidance Note — Marine Oil Pollution: Response and Consultation Arrangements (July 2020). [REQUEST 001]

Santos responded to the Department on 19 May 2021 and addressed each of the matters raised in their correspondence of 18 May 2021 (refer assessment of
stakeholder objections, claims, information and requests below).

DoT was provided a follow-up email on 26 May 2021 inviting comment.

DoT acknowledged Santos’ advice on 1 June 2021.

Santos will provide DoT with a copy of the Petrel Sub-Basin 3D Marine Seismic Survey OPEP.
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Santos will advise DoT when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[REQUEST 001] Santos will provide DoT a copy of the Petrel Sub-Basin 3D Marine Seismic Survey Santos responded to DoT and acknowledged their request.
OPEP, and a copy of the Petrel Sub-Basin 3D Marine Seismic Survey OPEP DoT Consultation
Package.

WA Department of Primary DPIRD was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
Industries & Regional
Development (DPIRD)

DPIRD was provided a reminder email on 26 May 2021 inviting comment. No response has been received to date.
Santos will advise DPIRD when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

In the absence of a specific response, Santos has taken DPIRD’s previous general advice on MSS No response required.
into consideration in the drafting of the EP.

WA Department of DBCA was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
Biodiversity and

Conservation Attractions
(DBCA) + The proposed seismic survey is located in proximity to State waters and the North Kimberley Marine Park which is managed by DBCA under the

Conservation and Land Management Act 1984 (CALM Act). These areas provide habitat for marine fauna species, including conservation significant
species listed under the Biodiversity Conservation Act 2016 (BC Act). [INFORMATION 001]

DBCA responded on 24 May 2021 with the following information and comments:

+ The surveys have the potential to impact marine fauna, including potential behavioural alterations and/or physical injury depending on proximity and
transmission of the noise source and species-specific sound reception characteristics. In particular, large marine fauna such as cetaceans and marine
turtles may be sensitive to underwater noise and are likely to be present in the vicinity of the proposed activities. [CLAIM 001]
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+ Itis recommended that Santos undertake a risk assessment to determine the likelihood of potential impacts on marine fauna species which are likely to
occur within the survey area, accounting for the scale and biological significance of the noise to be produced. Management of the operations should
then be commensurate with the level of risk associated with the activities. [REQUEST 001]

+ Based on DBCA’s understanding, best practice management of any significant underwater noise with the potential to impact marine fauna should
include the following:

+ Underwater noise modelling to determine the horizontal and vertical range of the noise and consequently the range of potential impact. Based on
current scientific information from published literature, noise impact thresholds for particular species or categories of marine fauna can be established
and used in conjunction with the noise modelling results to determine appropriate management zones. [REQUEST 002]

+ Management zones may be based on the likelihood of a behavioural response, physical harm including Temporary Threshold Shift and / or Permanent
Threshold Shift for particular species or categories of marine fauna over the range of the noise. Management zones may involve observation zones, low
power zones and shut-down zones where relevant marine fauna are observed to enter within the range of potential impact determined for a particular
species or category of marine fauna. Pre start-up visual observation and acoustic monitoring to detect fauna beneath the surface, soft-start procedures
and stop-work procedures should be standard practice. [REQUEST 003]

+ Operations should be managed such that qualified Marine Fauna Observers (MFOs) are stationed on the vessel at all times and provide early warning of
relevant marine fauna entering a management zone to initiate an appropriate management response. [REQUEST 004]

+ Further information on best practice underwater noise management can be found in EPBC Act Policy Statement 2.1 — Interactions between offshore
seismic exploration and whales, noting however that this information is specific to interactions between seismic activities and whales and therefore
additional information for other marine fauna species is likely to be required. [INFORMATION 002]

+ If operations are to be undertaken at night (i.e. with start-up after daylight hours), acoustic monitoring is recommended as visual observations are likely
to be ineffective. Overnight operations also require consideration of artificial light and vessel strike as part of a holistic management approach. DBCA
recommends that vessel lighting is designed to align with the standards of the National Light Pollution Guidelines for Wildlife Including Marine Turtles,
Seabirds and Migratory Shorebirds (DoEE 2020) as far as practicable. [REQUEST 005]

+ DBCA also requested Santos continue to provide all future notifications to EMBAdmin@dbca.wa.gov.au. [REQUEST 006]

DBCA was provided a reminder email on 26 May 2021 inviting comment.

Santos responded to DBCA on 9 June 2021 and addressed each of the matters raised in their correspondence of 24 May 2021 (refer assessment of stakeholder
objections, claims, information and requests below).

Santos will advise DBCA when the Petrel Sub-Basin 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 210 of 575


mailto:EMBAdmin@dbca.wa.gov.au

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information
and requests

Santos

Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Statement of response, or proposed response, to the
objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[INFORMATION 001] Santos notes DBCA response.

Santos responded to DBCA and acknowledged their
comments which have been considered in the drafting of
this EP.

[INFORMATION 002] Santos notes DBCA response.

Santos responded to DBCA and acknowledged their
comments which have been considered in the drafting of
this EP.

[CLAIM 001] Santos acknowledges that seismic surveys have the potential to impact marine
fauna as stated by the Department.

Santos responded to DBCA and acknowledged their
comments which have been considered in the drafting of
this EP.

[REQUEST 001] The EP includes a comprehensive risk assessment of the underwater sound levels
that will be produced and the potential physical and behavioural effects to marine fauna,
including cetaceans and marine turtles. The risk assessment includes an assessment of
management measures that are appropriate to reduce the level of risk to marine fauna to as low
as reasonably practicable and to an acceptable level.

Santos responded to DBCA and acknowledged their
comments which have been considered in the drafting of
this EP.

[REQUEST 002] Underwater noise modelling has been completed for this project by acoustic
specialists, JASCO Applied Sciences. The modelling examines the potential effects of underwater
sound to different marine fauna groups based on single impulses, as well as accumulated sound
exposure levels over time. The modelling references internationally recognised thresholds for
physical and behavioural effects based on the best available science

Santos responded to DBCA and acknowledged their
comments which have been considered in the drafting of
this EP.

[REQUEST 003] Consistent with EPBC Policy Statement 2.1, Santos will implement all
management measures outlined in Part A of the policy statement, including the following
management zones for cetaceans (including dolphins, as well as whales):

+ 3 km+ observation zone
+ 2 km low-power zone
+ 500 m shut down zone

In addition, Santos is proposing to implement shutdown procedures for marine turtles, including
a 250 m shutdown zone around the seismic source. This shutdown zone is considered to be

Santos responded to DBCA and acknowledged their
comments which have been considered in the drafting of
this EP.
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conservative given that the potential for physical effects to turtles, such as TTS, are predicted to
be limited to 20 m from the seismic source.

[REQUEST 004] Santos can confirm that two MFOs will be on board the seismic vessel. At least Santos responded to DBCA and acknowledged their
one MFO will have a minimum of 12 months experience on a seismic survey vessel as an MFO in comments which have been considered in the drafting of
Australian waters. this EP.

[REQUEST 005] Consistent with Part A of EPBC Policy Statement 2.1, Santos will implement night- | Santos responded to DBCA and acknowledged their

time and low visibility procedures to manage start-up of the seismic source after daylight hours. comments which have been considered in the drafting of
The option of Passive Acoustic Monitoring (PAM) was assessed and is not considered to be a this EP.

practicable option for this particular survey.

There are no known aggregation areas for foraging, breeding, calving or resting habitat for
cetaceans within or in close proximity to the Operational Area. The key cetacean species
identified in the region include Australian snubfin dolphin and Australian humpback dolphin
whose distribution is restricted to shallow coastal and estuarine waters. The Active Source Zones
for the survey are located over 30 km offshore from coastal waters and a BIA designated for
Australian snubfin dolphins.

The effectiveness of PAM on board seismic vessels can be limited more by noise interference
from the vessel and seismic impulses. Although PAM can be used to supplement visual
observations made by the MFO, the method is dependent upon animals vocalising, which is not
always the case if animals are disturbed. It can also be difficult to detect the distance and
direction of cetaceans to enable implementation of precaution zones.

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 to cetaceans.

National Light Pollution Guidelines for Wildlife were considered during the assessment. The
potential impacts of light emissions to marine fauna, including shorebirds and turtles is
considered to be minimal due to the continual movement of the vessels and distance from
shorelines.

The seismic vessel will be moving steadily at a low speed of approximately 4.5 knots, which is
below speeds typically associated with significant marine fauna injury or mortality. Some level of
avoidance of the vessel by marine fauna is also possible given the underwater sound emissions
during the survey. Santos has a Santos Protected Marine Fauna Interaction and Sighting
Procedure, which ensures compliance with Part 8 of the Environment Protection and Biodiversity
Conservation Regulations 2000.
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[REQUEST 006] ] Santos will ensure all required notifications are provided to the Department. Santos responded to DBCA and acknowledged their
comments which have been considered in the drafting of
this EP.

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

DMIRS was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
DMIRS was provided a reminder email on 26 May 2021 inviting comment.

DMIRS responded on 8 June 2021 as follows:

+ Noted the activities are regulated by NOPSEMA under the provisions of the OPGGS(E)R and does not require any further information at this stage.
[INFORMATION 001]

+ Requested Santos continue to send commencement and cessation notifications to DMIRS. [REQUEST 001]

Santos responded to DMIRS on 9 June 2021 and addressed each of the matters raised in their correspondence of 8 June 2021 (refer assessment of stakeholder
objections, claims, information and requests below).

Santos will advise DMIRS when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the

and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[INFORMATION 001] Noted by Santos. Santos responded to DMIRS and acknowledged this
information.

[REQUEST 001] Santos has addressed the department’s notification requirements in Table 8-4. Santos responded to DMIRS and acknowledged their
request.

NT Department of Industry,
Tourism and Trade (DITT) —
Fisheries Division

DITT (Fisheries) was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
DITT was provided a reminder email on 26 May 2021 inviting comment.
Santos will advise DITT when the Petrel Sub-Basin 3D MSS is available on the NOPSEMA Website for Public Comment.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.
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Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No Assessment required. No response required.

DITT (Energy) was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
DITT was provided a reminder email on 26 May 2021 inviting comment.
Santos will advise DITT when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

NT Department of Industry,

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.
Tourism and Trade (DITT) —

Energy Division Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests
No Assessment required. No response required.
Pilbara Ports Authority Pilbara Ports Authority was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

The Authority was provided a reminder email on 26 May 2021 inviting comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos will advise the Authority when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests
No Assessment required. No response required.
Darwin Port Corporation The Corporation was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

The Corporation was provided a reminder email on 26 May 2021 inviting comment.

Santos will advise the Corporation when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.
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Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No Assessment required. No response required.

Other stakeholders

Kimberley Land Council (KLC) | Both the KLC and NLC were provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
Northern Land Council (NLC) | The KLC was provided advice re the consultation package via its online inquiry portal and a follow-up phone call made by Santos on 10 May 2021.
The Councils were provided a reminder email on 26 May 2021 inviting comment. No responses have been received to date.

Following a request from the Director of National Parks, two other organisations affiliated to the KLC - Miriuwung and Gajerrong Aboriginal Corporation and
Balanggarra Aboriginal Corporation - were also provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 5 July 2021 inviting
comment.

Santos will advise all four organisations when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests
No assessment required. No response required.
Marine Tourism WA MTWA was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

MTWA was provided a reminder email on 26 May 2021 inviting comment. No response has been received.
Santos will advise MTWA when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Assessment of the merits of objections and claims
and requests (OPGGS(E) Regulation 16 (b)(ii)), information and requests
No assessment required. No assessment required.
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Other operators

Woodside Woodside was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.
Woodside was provided a reminder email on 26 May 2021 inviting comment.

Woodside requested shape files of the proposed seismic area on 28 May 2021 [REQUEST 001] which were provided by Santos on 2 June 2021.
Woodside made the following inquiries on 22 June 2021:

+ Will any data be recorded within WA-522-P?

+ Whether an Ingress Agreement will be forthcoming given the vessel will be manoeuvring within WA-522-P for reasons related to petroleum
exploitation?

Santos will advise Woodside when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Assessment of the merits of objections and claims
and requests (OPGGS(E) Regulation 16 (b)(ii)), information and requests
[REQUEST 001] Information was provided with no assessment required. No further response required.

Other O&G companies: Santos provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 7 May 2021 inviting comment.

Eni Australia Santos provided a reminder email on 26 May 2021 inviting comment.

Inpex ENI Australia replied on 26 May 2021 requesting that consultation requests be sent to the engineering manager (brett.gillespie@eni.com).

Finnis Offshore Exploration Santos will advise the companies when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
Pty Ltd

MEO International P/L

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

Neptune Energy Bonaparte
Pty Ltd

Octanex Bonaparte Pty Ltd

No assessment required. No response required.
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Fishing bodies

Western Australian Fishing WAFIC was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package including additional information for commercial fishers via email on 7
Industry Council (WAFIC) May 2021 inviting comment.

WAFIC was provided a reminder email on 26 May 2021 inviting comment.
WAFIC responded on 16 June 2021 and provided the following feedback:

As published in the Risk Assessment on the potential impacts of seismic surveys on marine finfish and invertebrates undertaken by the Department of Primary
Industries and Regional Development, the proposed seismic survey with a water depth ranging between 59 m-103 m and an air gun array volume of 3500 in3
has the following risks [INFORMATION 001]:

+ Mobile invertebrates — Moderate to High

+ Immobile invertebrates — Severe to High

+  Finfish demersal — High

+ Pelagic — Negligible

Santos responsed to WAFIC on 17 June 2021.

Commerecial fishers have advised WAFIC that they are encountering a significant change in catchability of mackerel species following seismic
survey activity, so fish behaviour and distribution are changing which is having a direct impact on the economic viability of commercial

fishers and potential fish stocks for those species. There is an opportunity for further research into this indirect impact to fully understand
the effect. [CLAIM 001]

Based on the risks above, assessment of the impacts at the population level for key species should be undertaken and included in the EP.
Risk mitigation and risk control measures should be implemented to ensure all impacts are managed and detailed evidence-based analysis
has considered the timing of the survey to minimise impacts to commercial fishing operations and the ecological impacts to fish species both
during and post survey. [REQUEST 001]

Santos responded to WAFIC on 9 July 2021 and addressed each of the matters raised in their correspondence of 17 June 2021 (refer assessment of stakeholder
objections, claims, information and requests below).

Santos will advise the companies when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.
As a key commercial fishing sector stakeholder, consultation with WAFIC will be ongoing for this and other Santos’ activities.

WAFIC Fee for Service
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Santos requested WAFIC Fee for Service to assist with consultation with commercial fishers for the Petrel Sub-Basin SW 3D MSS.

Draft consultation material was provided for WAFIC review on 3 May 2021. WAFIC provided comments on the draft material on 6 May 2021 requesting
clarification on recreational fishing rules, application of safety zones and the consultation process.

Santos responded on 6 May 2021 as follows:
+ Recreational fishing will not be allowed to occur on any of the vessels involved in the survey.

+ The 3 nm reference is to a safety zone that we request mariners respect around the seismic vessel and its streamers, so not additional area around the
support vessels.

+ Specific discussion on the timing for activity in Area A in the event it had to be done outside the October to March window would be covered in the
ongoing consultation section of the submitted EP.

WAFIC sent the agreed consultation material to relevant fishers on behalf of Santos on 7 May 2021.

WAFIC will forward the Public Comment notification to relevant fishers.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[INFORMATION 001] Santos has referenced DPIRD Fisheries Research Report No. 288: Risk Santos responded to WAFIC noting this information.
Assessment of the Potential Impacts of Seismic Air Gun Surveys on Marine Finfish and
Invertebrates in Western Australia (Webster et al. 2018) in the Petrel Sub-Basin SW 3D MSS EP,
including the risk rankings assigned to invertebrates, demersal and pelagic finfish. Santos notes
that the DPIRD risk assessment was undertaken at the level of individual adult finfish and
invertebrate organisms and assumed that an individual organism remains stationary (i.e. does not
flee) while positioned directly in the path of the seismic source. Therefore, the WA DPIRD risk
assessment represents a conservative scenario that is not necessarily representative of real-life
exposures to invertebrates or finfish. Santos has considered additional activity-specific and
situation-specific context to assess potential risks to populations. With regards to mobile
demersal and pelagic finfish, in particular, we note that these individuals are likely to exhibit
some level of avoidance response and there is limited potential for any mortality or injury to fish
species targeted by WA fisheries. This is consistent with a significant body of research that has
looked at the effects of seismic exposure to both captive and free-swimming demersal and
pelagic fish species. Therefore, temporary behavioural responses and potential changes in
distribution have been a focus of the impact assessment, including potential impacts to
commercial fish stocks.

The assessment of impacts to the spawning and recruitment of commercial fish stocks is based on
spawning information, distributions and core depth ranges provided by DPIRD. A spatial-

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 218 of 575



Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

temporal analysis has been conducted to determine the overlap between the survey and the
principal spawning ranges and periods of key commercial indicator species for the relevant
fisheries, specifically goldband snapper and red emperor (indicator species for the Northern
Demersal Scalefish Managed Fishery; NDSMF) and Spanish mackerel (indicator species for the
Mackerel Managed Fishery; MMF). Based on a representative “racetrack” 3D acquisition plan
and the full 100-day duration of the survey overlapping each species’ spawning period, the
spatial-temporal overlaps within the Kimberley fisheries management unit represent potential
disturbance to the following percentages of the stocks:

+ Goldband snapper: 0.19%
+ Red emperor: 0.08%
+ Spanish mackerel: 0.03%

In the context of the large natural variability in spawning biomass and recruitment, the potential
for disturbance to approximately 0.19% or less of the spawning biomass of each species in the
Kimberley management unit is expected to have a negligible effect and no discernible population
level impacts are expected. Further detail will be available in the EP, but this provides an
indication of the limited impacts we predict at the population (stock) level.

Santos acknowledges the potential impacts of this activity on the fisheries, fish habitat and
commercial fishers as detailed in Sections 6.1, 6.3 and 6.4.

Santos has made commitments to minimise interference with commercial fishers (Section 6.1.3),
minimise potential impacts to fishery resources (Section 6.2.4) and mitigate temporary
commercial loses should they arise (Section 8.6.2).

[CLAIM 001] Spanish mackerel do not possess swim bladders and are therefore a species of fish Santos responded to WAFIC and acknowledged their
that has a relatively limited ability to detect changes in sound pressure, although Santos notes in response.

the EP that as a pelagic species an avoidance response and change in distribution is likely to
occur. However, such effects are expected to be short term. Santos notes your suggestion that
this is a potential area of future research. Santos contributes a significant amount to research in
areas where we conduct our activities in Australia. Santos partnered with the Commonwealth
Government’s Australian Institute of Marine Science (AIMS) and committed funding to the recent
North West Shoals to Shore Research Program. Santos is open to new opportunities for research
where there is a data gap relevant to our activities and notes mackerel as being a potential future
research topic.

Santos acknowledges the potential impacts of this activity on the fisheries, fish habitat and
commercial fishers as detailed in Sections 6.1, 6.3 and 6.4.

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 219 of 575



Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Santos has made commitments to minimise interference with commercial fishers (Section 6.1.3),
minimise potential impacts to fishery resources (Section 6.2.4) and mitigate temporary
commercial loses should they arise (Section 8.6.2).

[REQUEST 001] In terms of potential interactions with commercial fishing operations, Santos Santos responded to WAFIC and acknowledged their
notes the following: response.

+ The main fishery operating in the Joseph Bonaparte Gulf is the Commonwealth-managed
Northern Prawn Fishery. Santos has consulted extensively with the fishery and has
recently agreed to limit the timing of the survey such that the full survey (i.e. Areas A, B
and C) will now occur either between 1 December 2021 and 31 March 2022 or between 1
December 2022 and 31 March 2023. This is to avoid interaction with the NPF’s fishing
activities in the western Joseph Bonaparte Gulf.

+ Review of DPIRD fishery catch and effort data for the period 2009-2019 identified two WA
fisheries with previous fishing effort overlapped by the Petrel Sub-Basin SW 3D MSS
Operational Area, the NDSMF and the MMF.

— The 10 nautical mile (nm) blocks overlapped by the Operational Area fished by the
NDSMF have been fished by less than three vessels during the entire 11-year (2009-
2019) period and during many of these years, no fishing in the Operational Area has
taken place at all. More productive and viable areas for this fishery (i.e. fished
consistently throughout each year are located over 150 km north-west of the
Operational Area.

— Of the two 10 nm blocks in the Operational Area fished by the MMF between 2009
and 2019, one block was only fished during four of the 11 years and the other bock
was only fished during one year. Waters further west form the Operational Area are
fished more frequently. Therefore, historical MMF fishing effort in the Operational
Area has been infrequent. In addition, fishing effort within the MMF primarily takes
place between May and November. The intended December to March timing of the
survey avoids this period.

+ Given that the NDSMF and MMF fish in the area very infrequently, there is very limited
potential for interaction with WA commerecial fishing operations. Consequently, no further
changes to survey timing are proposed to reduce impacts to these commercial fishing

operations.
Northern Territory Seafood NTSC was provided the Petrel Sub-Basin 3D MSS Stakeholder Consultation package including additional information for commercial fishers via email on 7 May
Council (NTSC) 2021 inviting comment.
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On 7 May 2021 NTSC requested an alteration to the Operational Area map that had been provided to show the WA/NT maritime boundary. [REQUEST 001].
This was provided by Santos on the same day.

NTSC advised that the request for feedback would be included in an NTSC business update to licence-holders with email addresses.

NTSC licence-holders in the relevant fisheries were also provided the consultation package via post on 10 May 2021, as requested by NTSC.

NTSC was provided a reminder email on 26 May 2021 inviting comment.

On 10 June NTSC verbally advised Santos that it would not be providing any formal comment on the consultation package.

Santos will advise the NTSC when the Petrel Sub-Basin 3D MSS is available on the NOPSEMA Website for Public Comment.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

As a key commercial fishing sector stakeholder, consultation with NTSC will be ongoing for this and other Santos’ activities.

All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.

Northern Prawn Fishery Pty NPF was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package including additional information for commercial fishers via email on 7
Ltd May 2021 inviting comment. NPF has previously advised that it provides the information to licence-holders.

NPF replied on 10 May 2021 acknowledging receipt of information, informing that they would be providing comments and requesting to be provided shapefiles
for Areas A, Band C.

NPF was provided a reminder email on 26 May 2021 inviting comment.

A meeting was held between Santos and representatives of the NPF on 3 June 2021 and NPF advised it would provide a written response on behalf of all
licence-holders.

NPF responded on 11 June 2021 advising it was extremely concerned with the proposal and raising the following issues:

+ NPFI has investigated fishing activity and can confirm that the survey will occur through very productive fishing grounds for the NPF fleet
[INFORMATION 001]

+ Interactions with Threatened, Endangered and Protected (TEP) species occur in the area of the proposed seismic survey and these areas are inhabited by
endangered sawfish species. When they do so, depends on their life stage. Sawfish have been recorded by NPF operators and prawn broodstock
collectors in the proposed MSS areas for many years. The immediate and long-term impacts of habitat disturbance on the sawfish in this area is
unknown and could be significant. [INFORMATION 002]
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+ NPFl invests considerable time and resources to better understand sawfish populations, mitigate interactions with the species and protect important
sawfish habitat and strongly recommends that due consideration be given to TEPs in the EP [REQUEST 001].

+ For sustainability purposes and to improve prawn stocks in the JBG, NPFI and AFMA have agreed to close the JBG fishery to fishing for the first half of the
year. As such, the fishery will be closed from 1st December each year to 1st August the following year for the next five years. Industry and AFMA will be
monitoring the health and productivity of JBG and how it responds to the new management plan through stock assessments and catch and revenue
data. [INFORMATION 003]

+ NPFI continues to be concerned about the potential immediate and future impacts of seismic on prawn stocks given the lack of available scientific
information on the impact of such activity on tropical prawns. NPFl is concerned that if seismic activity does have negative impacts and/or skews the
results of the JBG closure, this will reduce the benefits of the stock protection/rebuilding strategy that the JBG first season closure is aimed at achieving.
This would be unacceptable to industry given the catch and revenue that industry is foregoing by not fishing in the first season to improve the
sustainability of the JBG stock. Negative impacts of seismic activities on prawn stock would also potentially jeopardise the NPF’s Marine Stewardship
Certification (MSC). [INFORMATION 004]

+ As such, NPFlI recommends that Santos take all measures to minimise and mitigate impacts on both NPF fishing operations and prawn stocks in the area
as much as possible. [REQUEST 002]

+ To minimise impacts on NPF fishing operations, NPFI requests that all seismic activity is undertaken outside of NPF fishing seasons —i.e. seismic activity
should only occur in the periods from 1st December to 1st August the following year. [REQUEST 003]

+ NPFI will be seeking compensation from Santos on behalf of the NPF Statutory Fishing Rights holders should there be any disruption to, or displacement
of, NPF commercial fishing activities from the proposed seismic survey. [INFORMATION 005]

+ NPFI encourages investment by Santos in research to better understand the impacts of its activities on both tropical prawn stocks and TEP species.
[REQUEST 004]

Santos responded to NPFl on 2 July 2021 and addressed each of the matters raised in their correspondence of 11 June 2021 (refer assessment of stakeholder
objections, claims, information and requests below).

Santos will advise the NPFl when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
As a key commercial fishing sector stakeholder, consultation with NPF will be ongoing for this and other Santos’ activities.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

[INFORMATION 001] Santos acknowledges that the Petrel Sub-Basin SW 3D MSS Operational Santos responded to NPFl and acknowledged their
Area overlaps an area that has historically been subject to significant fishing activity by the NPFin | response.
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the JBG. The original 1 October to 31 March survey window was proposed to avoid what was
previously the main (banana prawn) fishing season in the JBG (1 April to 15 June). Overlap with
NPF fishing activities would have been limited to the last half of the tiger prawn fishing season (1
August — 30 November), a period that Santos understands is normally subject to lower levels of
fishing effort in the JBG.

[INFORMATION 002] [REQUEST 001] Santos acknowledges that sub-adults and adults of some Santos responded to NPFl and acknowledged their
sawfish species may occur in the offshore waters of Operational Area. Juvenile sawfish (i.e. pups) | response.

generally inhabit river and estuarine environments in shallow, nearshore waters where the
nursery sites are reported. Therefore, juveniles are unlikely to occur within the Operational Area
but may be present in the shallower waters of the EMBA. The presence of sawfish in the
Operational Area is likely to be limited to occasional transient adult individuals. Impacts to
sawfish as a result of the survey are likely to be limited to temporary behavioural disturbances
and no impacts to key life stages or habitats are expected.

[INFORMATION 003] Details of the closure area and seasonal closures will be provided in the EP Santos responded to NPFI and acknowledged their

and have been considered as part of the assessment of impacts to the fishery. response.
[INFORMATION 004] Santos acknowledges that there is no specific research available on the Santos responded to NPFI and acknowledged their
effects of seismic on tropical prawn species, however there are detailed studies that have been response.

undertaken into the effects of seismic on other decapod crustaceans and associated fisheries as
well as other studies into the effects of noise on crustaceans that are not caused by seismic
impulses but provide insight into how crustaceans receive and respond to sound and vibration.
Given prawns’ similar physiology and anatomy as other decapod crustaceans, the available
research, therefore, provides a reasonable indication of the types of effects that may occur to
prawns.

As crustaceans lack an air-filled chamber, it is highly unlikely that they can detect changes in
sound pressure. They instead detect vibrations and particle motion changes in the water and
seabed, and the studies indicate that responses are limited to within tens or hundreds of metres
around where the seismic source is operating. Effects are, therefore, expected to be localised and
temporary.

Santos’ assessment of the potential impacts of the Petrel Sub-Basin SW 3D MSS on the JBG prawn
stocks has considered the following:

+ Effects to adult female prawns berried with eggs — No mortality to females or significant
impacts to eggs
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+ Effects to eggs and larvae dispersed in the water column — Some mortality of eggs and
larvae is possible when exposed near the seismic source, but in the context of natural
larvae mortality and the naturally variable annual recruitment rates by the stocks, the
potential risk of the survey on dispersed prawn eggs and larvae in the JBG is negligible.

+ Effects to migrating juveniles recruiting to the adult stock — Given the limited behavioural
responses reported in certain studies, the survey will not prevent juveniles from reaching
offshore waters where the adult stock resides and where the core fishing areas are
located. In addition, no mortality of juvenile and sub-adult prawns is expected.

Santos has also reviewed historical seismic surveys within the JBG against NPFI’s reported catch
and effort for the JBG component of the fishery. Between 2007 and 2014, catch per unit effort
(CPUE) in the JBG banana prawn fishery was relatively high compared with other years, increasing
from a typical CPUE of 0.73 tonnes per day in 2007 to between 1.0 and 1.5 tonnes per day for the
next seven years.

This period of increased catch also coincided with a period of seismic surveys in the JBG. CPUE
was noted as being very low in 2015 and 2016, however, no seismic surveys were undertaken in
the JBG between 2013 and 2016, and the low CPUE is likely the result of an unprecedented global
marine heat wave which impacted marine species throughout Australia, particularly the tropical
waters in the north.

Seismic surveys occurred again in the JBG in 2017 and 2018 when banana prawn CPUE was once
again above average. The CPUE data suggests that these seismic surveys have not previously
resulted in impacts on the JBG stocks at a population level and larger scale environmental factors
have a much greater influence on recruitment, prawn biomass and CPUE.

Based on our assessments and noting the high naturally variability in annual recruitment rates,
Santos does not expect the Petrel Sub-Basin SW 3D MSS to result in stock-level impacts to prawns
or skew the monitoring results of the JBG closure. It is noted that prawns in the JBG may spawn
year-round, although peak spawning periods for banana prawns are approximately September to
November and also March to May. Peak brown tiger prawn spawning is understood to occur
approximately July to October and peak grooved tiger prawn spawning is around February and
then again August-September.

[REQUEST 002] [REQUEST 003] Following discussions with the NPFI and internally, Santos Santos responded to NPFI and acknowledged their
formally advised NPFI on 2 July 2021 that it would be able to meet its request to change the start | response.

of the survey so that it takes place between 1 December and 31 March of either 2021 or 2022.
This applies to all areas of the survey (Area A, B, and C). All survey activities will therefore take
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place well within the 1 December to 1 August timeframe NPFI has requested and not directly
impact NPF commercial fishing activities.

While the revised timing for the survey has been adopted primarily to prevent overlap with NPF
fishing activities, it also reduces seismic acquisition during peak prawn spawning periods,
providing reassurance that potential impacts to prawns will be minimized further.

[INFORMATION 005] Santos is committed to ensuring commercial fishing licence holders are no Santos responded to NPFl and acknowledged their
worse off as a result of the seismic survey and Santos will consider the merit of any claims, in response.

accordance with the Santos Commercial Fishers Payment Claim Protocol, which was provided to
NPFI and other commercial fishing stakeholders in the consultation package and will be
summarised in the EP.

[REQUEST 004] Santos contributes a significant amount to research in areas where it conducts Santos responded to NPFl and acknowledged their
activities. Santos partnered with the Australian Institute of Marine Science (AIMS) and committed | response.

funding to the North West Shoals to Shore Research Program which has investigated the effects
of large-scale seismic surveys on demersal finfish and pearl oysters. Santos is open to new
opportunities for research where there is a data gap relevant to its activities and notes prawns
and TEP species in the JBG as being potential research topics.

Commonwealth Fisheries The CFA was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package including additional information for commercial fishers via email on 7
Association (CFA) May 2021 inviting comment.

The CFA was provided a reminder email on 26 May 2021 inviting comment.
Santos will advise the CFA when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

As a key commercial fishing sector stakeholder, consultation with the CFA will be ongoing for this and other Santos’ activities.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.

Pearl Producers Association The PPA was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package and Petrel Sub-Basin 3D MSS Additional Information for Commercial
(PPA) Fishers package on 7 May 2021.
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PPA provided alternative contact details via email on 7 May 2021. These were used by Santos for communications from that date on. The above information
was re-sent to these contacts on 7 May 2021.

Santos sent a follow-up email on 26 May 2021 inviting comment.
Santos will advise the PPA when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
As a key commercial fishing sector stakeholder, consultation with the PPA will be ongoing for this and other Santos’ activities.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

No further response received to date.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Neither the NT Seafood Council or the WA Fishing Industry Council advised that pearl oyster fisheries were relevant for this activity but Santos chose to include
the PPA as a potentially interested stakeholder.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.

Australian Southern Bluefin ASBTIA was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 29 September 2020.
Tuna Industry Association
(ASBTIA)

Santos sent a follow-up email on 26 May 2021 inviting comment.
Santos will advise the PPA when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.
As a key commercial fishing sector stakeholder, consultation with the PPA will be ongoing for this and other Santos’ activities.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.
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Recfishwest Recfishwest was provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package via email on 29 September 2020.
Santos sent a follow-up email on 26 May 2021 inviting comment.
Santos will advise Recfishwest when the Petrel Sub-Basin 3D MSS is available on the NOPSEMA Website for Public Comment.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. The Q3 Update, distributed on 8 July 2021, included information on the Petrel
Sub-Basin SW 3D MSS.

All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.

Commercial fishing licence-holders

Northern Prawn Fishery These licence holders were provided with the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package and Petrel Sub-Basin 3D MSS Additional
(Commonwealth) Information for Commercial Fishers package (for Northern Prawn Fishery) via email by NPF Pty Ltd or directly by Santos.

Refer to NPF comments received, as the representative body for licence-holders. Comments were received from several individual fishers in this fishery and
records of these discussions are provided in the Sensitive Information Stakeholders Report provided to NOPSEMA. In each instance the individual licence-
holder stated that the NPF would provide the consolidated, formal comment to Santos on their behalf.

Santos will advise the licence-holders through NPFI when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 Statement of response, or proposed response, to the objections and claims
(b)(ii)), information and requests (OPGGS(E) Regulation 16 (b)(iii)), and information and requests
No assessment required. No response required.

Mackerel Managed Fishery - | These licence holders were provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package and Petrel Sub-Basin 3D MSS Additional Information
Area 2 (WA) for Commercial Fishers package (for Mackerel Managed Fishery (Area 2) via WAFIC on 10 May 2021.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.
Santos will advise the licence-holders through WAFIC when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.

All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.
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Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.

Northern Demersal Scalefish | These licence holders were provided the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package and Petrel Sub-Basin 3D MSS Additional Information
Managed Fishery (WA) for Commercial Fishers package (for Northern Demersal Scalefish Managed Fishery) via WAFIC on 10 May 2021.

Refer to WAFIC comments received. No comments received to date from individual fishers in this fishery.
Santos will advise the licence-holders through WAFIC when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests
No assessment required. No response required.
Spanish Mackerel Fishery Santos provided these licence holders with the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package and Petrel Sub-Basin 3D MSS Additional
(NT) Information for Commercial Fishers package (for Spanish Mackerel Fishery) via email on 7 May 2021 and/or post on 10 May 2021.

Refer to NTSC comments received, as the representative body for licence-holders. No comments received to date from individual fishers in this fishery.
Santos will advise the licence-holders when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests
No assessment required. No response required.
Demersal Fishery (NT) Santos provided these licence holders with the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package and Petrel Sub-Basin 3D MSS Additional

Information for Commercial Fishers package (for Demersal Fishery) via email on 7 May 2021 and/or post on 10 May 2021.

Refer to NTSC comments received, as the representative body for licence-holders. No comments received to date from individual fishers in this fishery.

Santos Ltd | Petrel Sub-Basin South-West 3D Marine Seismic Survey Environmental Plan Page 228 of 575



Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Santos will advise the licence-holders when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.

Offshore Net & Line Fishery Santos provided these licence holders with the Petrel Sub-Basin SW 3D MSS Stakeholder Consultation package and Petrel Sub-Basin 3D MSS Additional
(NT) Information for Commercial Fishers package (for Offshore Net & Line Fishery) via email on 7 May 2021 and/or post on 10 May 2021.

Refer to NTSC comments received, as the representative body for licence-holders. No comments received to date from individual fishers in this fishery.
Santos will advise the licence-holders when the Petrel Sub-Basin SW 3D MSS is available on the NOPSEMA Website for Public Comment.
All fisheries are described in Section 3.8.1, and potential impact to fisheries, fish habitat and commercial fishers are discussed in Sections 6.1, 6.3 and 6.4.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they arise in the future.

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), information Statement of response, or proposed response, to the
and requests objections and claims (OPGGS(E) Regulation 16 (b)(iii)),
and information and requests

No assessment required. No response required.
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4.5 Ongoing Consultation

Stakeholder consultation for this activity will be ongoing and Santos will work with stakeholders
before, during and after the activity. Should new stakeholders be identified (Section 4.1), they will be
added to the stakeholder database and included in all future correspondence as required, including
activity-specific notifications.

Santos, as a marine user, understands there will be the need to interact and communicate with other
marine users to ensure mutual and individual stakeholder goals are met. Santos has identified the need
for ongoing engagement with the fishing industry, as committed to in Section 8.6.

To this end, Santos commits to the following ongoing stakeholder consultation process:

+  Prior to commencement of the seismic survey, Santos will notify all relevant stakeholders listed,
or as revised, in Table 8-3 in Section 8.6.1. The notification will include information on survey
timing, vessel movements and vessel details.

+ Upon completion of the seismic survey, Santos will provide a cessation notification to the relevant
stakeholders listed, or as revised, in Table 8-3 in Section 8.6.1. The final cessation notification will
advise stakeholders that the survey has ended.

+ Santos’ Quarterly Consultation Update (see Section 4.6) will include the Petrel Sub-Basin 3D MSS.
This consultation will cease once the survey has ended.

Up to date knowledge of stakeholders will be managed as described in Section 8.7.

Where practicable and if available, Santos will endeavour to use the WAFIC consultation services to
help distribute survey notifications to relevant commercial fishers.

Santos will assess any additional stakeholder objections or claims in accordance with Section 4.4.

4.6 Quarterly Consultation Update

Activities covered under this EP will be included in Santos’ Quarterly Consultation Update until they
can be listed as a ‘completed activity’, with updates scheduled for approximately March, June,
September and December annually.

The Petrel Sub-Basin 3D MSS will be included in Santos’ Quarterly Consultation Update distributed
in July 2021. This document is provided in Appendix D.

The Quarterly Consultation Update is circulated to a broad group of Santos’ stakeholders, including
many of the stakeholders identified in Table 4-2.

If stakeholders request additional information or raise concerns on any activity listed in a Quarterly
Consultation Update, a dialogue with these stakeholders can continue during or post the preparation
of an EP and will be recorded for future reference. Santos commits to respond and address any
comments to the satisfaction of both parties and keep any consultation on file during and post
acceptance of an EP.

4.7  Addressing Consultation Feedback

Santos’ Consultation Coordinator is available before, during and after the activity to ensure
opportunities for stakeholders to provide feedback are available.

Santos will maintain records of all stakeholder consultation related this this EP and activity.
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4.8 Stakeholder-related Control Measures, Performance Outcomes and
Standards

Control measures and performance outcomes and standards for stakeholder consultation are included
in Section 8.6.

If, in stakeholder consultation, a change to any control measure or activity outlined in this EP is
required, Santos will undertake an internal assessment using the management of change process
(Section 8.10).
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5 Impact and Risk Assessment Terminology

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment

Evaluation of environmental impacts and risks

13(5) The environment plan must include:

(a) details of the environmental impacts and risks for the activity; and
(b) an evaluation of all the impacts and risks, appropriate to the nature and scale of each impact or risk; and
(c) details of the control measures that will be used to reduce the impacts and risks of the activity to as low as reasonably

practicable and an acceptable level.

13(6) To avoid doubt, the evaluation mentioned in paragraph (5)(b) must evaluate all the environmental impacts and risks arising
directly or indirectly from:

(a) all operations of the activity; and

(b) potential emergency conditions, whether resulting from accident or any other reason.

Environmental impact and risk assessment refers to a process whereby planned and unplanned events
that will or may occur during an activity are quantitatively and/or qualitatively assessed for their
impacts on the environment (physical, biological, and socio-economic) at a defined location and
specified period of time. In addition, unplanned events are assessed on the basis of their likelihood of
occurrence which contributes to their level of risk.

Santos has undertaken environmental impact and risk assessments for the planned events (including
any routine, non-routine and contingency activities) and unplanned events in accordance with the
OPGGS(E)R.

Provided in this section of the EP is the following information relating to the environmental impact and
risk assessment approach:

+ Terminology used; and
+  Summary of the approach.

A full description of the process applied in identifying, analysing and evaluating the impacts and risks
relating to the planned activity is documented in Santos’ Offshore Division Environmental Hazard
Identification and Assessment Guideline (EA-91-1G-00004_5).
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5.1 Impact and Risk Assessment Methodology

Common terms applied during the impact and risk assessment process, and used in this EP, are defined
in Table 5-1. For a more comprehensive listing of the terms and definitions used in environmental
impact and risk assessment, refer to Santos’ Offshore Division Environmental Hazard Identification and
Assessment Guideline (EA-91-1G-00004_5).

Table 5-1: Impact and risk assessment terms and Definitions
Term Definition
Acceptability Determined for both impacts and risks. Acceptability of events is in part determined by the

consequence of the impact following management controls. Acceptability of unplanned
events is in part determined from its risk ranking following management controls. For both
impacts and risks, acceptability is also determined from a demonstration of the ALARP
principle, consistency with Santos Policies, consistency with all applicable legislation and
consideration of relevant stakeholder consultation when determining management controls.

Activity Specific tasks and actions undertaken throughout the life cycle of oil and gas exploration,
production and decommissioning.

ALARP As Low As Reasonably Practicable

The term refers to reducing risk to a level that is As Low As Reasonably Practicable. In practice,
this means showing through reasoned and supported arguments, that there are no other
practicable options that could reasonably be adopted to reduce risks further.

Authorised Person Person with authority to make the decision or take the action. Examples are Vessel Master,
Field Superintendent, Supervisor, Person-in-charge, Company Authorised Representative, and
Project Manager.

Control Measure Means a system, an item of equipment, a person or a procedure, that is used as a basis for
managing environmental impacts and risks®.

DMIRS Department of Mines, Industry Regulation and Safety
Environment Includes the natural and socio-economic values and sensitivities, which will or may be affected
by the activity.

Is defined by NOPSEMA and DMIRS as:

(a) ecosystems and their constituent parts, including people and communities; and
(b) natural and physical resources; and

(c) the qualities and characteristics of locations, places and areas; and

(d) the heritage value of places.

(e) the social, economic and cultural features of the matters mentioned in paragraphs (a), (b),

(c) and (d).
Environmental A consequence is the outcome of an event affecting objectives.
consequence Note 1 An event can be one or more occurrences and can have several cases.
Note 2 An event can consist of something not happening.
(Reference 1SO 73:2009 Risk Vocabulary)
Environmental Defined by NOPSEMA! as any change to the environment, whether adverse or beneficial,
impact wholly or partly resulting from a planned or unplanned event®

Defined by DMIRS? as any change to the environment, whether adverse or beneficial, that

wholly or partly results from a petroleum activity of an operator.

! Defined by the Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
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ENVID Environmental hazard identification workshop

Environmental risk Applies to unplanned events. Risk is a function of the likelihood of the unplanned event
occurring and the consequence of the environmental impact that arises from that event.

Hazard A situation with the potential to cause harm

Grossly Where the sacrifice (cost and effort) of implementing a control measure to reduce impact or
disproportionate risk, grossly exceeds the environmental benefit to be gained.

Impact assessment The process of determining the consequence of an impact (in terms of the consequence to the

environment) arising from a planned or unplanned event over a specified period of time.

Likelihood The chance of an unplanned event occurring.

Non-routine planned | An attribute of the planned activity that may occur or will occur infrequently during the
event planned activity. A non-routine planned event is intended to occur at the time.

Planned activity A description of the activity to be undertaken including the services, equipment, products,
assets, personnel, timing, duration and location and aspect of the activity.

Planned event An event arising from the activity, which is done with intent (i.e. not an unplanned event) and
has some level of environmental impact. A planned event could be routine (expected to occur
consistently throughout the activity) or non-routine (may occur infrequently if at all). Air
emissions, bilge water discharge and drill cuttings discharge would be examples of planned

events.
Receptor A feature of the environment that may have environmental, social and/ or economic values.
Risk The effect of uncertainty on objectives.
Risk assessment The process of determining the likelihood of an unplanned event and the consequence of the

impact (in terms of economic, human safety and health, or ecological effects) arising from the
event over a specified period of time.

Routine planned An attribute of the planned activity that results in some level of environmental impact and will
event occur continuously or frequently through the duration of the planned activity

SLT Senior Leadership Team

Unplanned event An event that results in some level of environmental impact and may occur despite

preventative safeguards and control measures being in place. An unplanned event is not

intended to occur during the activity.
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5.2  Summary of the Environmental Impact and Risk Assessment Approach

5.2.1 Overview

Santos operates under an overarching Risk Management Policy. The company Risk Procedure (SMS
MS1 STO1) underpins the Risk Management Policy and is consistent with the requirements of AS/NZS
ISO 31000:2018, Risk Management — Guidelines (I1SO, 2018).

The key steps to risk management are illustrated in Figure 5-1. The forum used to undertake the
assessment is the environmental hazard workshop, referred to as an ENVID, which is described in
Section 4 of Santos’ Offshore Division Environmental Hazard Identification and Assessment Guideline
(EA-91-1G-00004_5).

Describe the activity and identify the hazards (planned and unplanned events)
arising from the activity

Identify receptors in the environment that will, or may be impacted by the

event and determine the nature and scale of impacts

Apply standard control measures

Assess impacts (planned events (based on consequences only)) and risks (unplanned events
(based on likelihood and consequence)) with standard controls applied

Treat risks and impacts by implementing additional controls as needed

Determine residual impact and risk ranking and

ensure activity is ALARP and Acceptable.

Figure 5-1: Hazard Identification and Assessment Guideline

Santos’ Offshore Division Environmental Hazard Identification and Assessment Guideline (EA-91-1G-
00004) includes consideration of the following key areas in an impact and risk assessment:

+  Description of the Activity (including location and timing);

+  Description of the environment (potentially affected by both planned and unplanned activities);
+ Identification of relevant persons;

+  ldentification of legal requirements (‘legislative controls’) that apply to the Activity;

+  Santos policy and SMS requirements;
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+  Principles of Ecologically Sustainable Development (ESD); and
+  Santos acceptable levels of impact and risk.

These factors were considered in an environmental impact and risk assessment workshop held in
September 2020 in which environmental hazards were identified and assessed (ENVID workshop). The
workshop involved participants from Santos' Health, Safety and Environment (HSE), Projects and
Operations departments and specialist environmental consultants.

5.2.2 Describe the Activity and Hazards (Planned and Unplanned Events)

A description of the activity is required in order to determine the planned events that will take place
and the credible unplanned events that may occur. The location, timing and scope of the activity must
be described in order to determine the impacts from planned events, and the impacts and risks from
unplanned events since these have a bearing upon the environment that may be affected (EMBA) by
the activity.

The outcome of this assessment is detailed in the relevant sub-sections of Section 6 and Section 7.

5.2.3 Identify Receptors and Determine Nature and Scale of Impacts

A description of the environment (natural and socio-economic) within which hazards from the activity
will, or may occur, is required. This constitutes a crucial stage of the risk assessment, as an
understanding of the environment that will or may be affected is required to determine the type and
consequence of impacts from the activity being assessed. The environment must be understood with
respect to the spatial and temporal limits of the activity and key resources at risk that will or could be
impacted by planned and unplanned events. Santos has developed a Values and Sensitivities of the
Marine and Coastal Environment (EA-00-RI-10062) reference document which describes the existing
environment that may be affected by Santos activities and is reviewed and updated on an annual basis.

Where the existing environment is being reviewed for regulatory approvals, a comparison shall be
made against the Values and Sensitivities of the Marine and Coastal Environment (EA-00-RI-10062). A
new protected matters search is required to ensure a thorough understanding of the existing
environment to ensure all risks are assessed.

The extent of actual impacts from each planned activity or risks from each unplanned activity, are
assessed using, where required, modelling (e.g. hydrocarbon spills) and scientific reports. The duration
of the event is also described including the potential duration of any impacts should they occur.
Receptors identified as potentially occurring within impacted area(s) are detailed in Section 3.2.

5.3 Describe the Environmental Performance Outcomes and Control
Measures

For each planned and unplanned event, a set of Environmental Performance Outcome(s), Control
Measures, Environmental Performance Standards and Measurement Criteria are identified. The
definitions of the performance outcomes, control measures, standards and measurement criteria must
be consistent with OPGGS(E)R, and the NOPSEMA EP Content Requirements Guidance Note
(NOPSEMA, 2019).

For any hazard, additional controls, must also be considered and either accepted for use or rejected
based on whether the standard controls reduce impacts and risks to levels that are ALARP and
acceptable (Section 5.5 and Section 5.6).
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Controls are allocated in order of preference according to Figure 5-2.

Control Effectiveness Example

Eliminate Removal of the risk.

Refueling of vessels at p