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ACRONYMS

Santos

Abbreviation Description

°C Degrees Celsius

3D 3 Dimensional

AAM Active Acoustic Monitoring

AASM Airgun Array Source Model

ABARRES Australian Bureau of Agricultural and Resource Economics and Sciences
ACN Australian Company Number

AFMA Australian Fisheries Management Authority
AFZ Australian Fishing Zone

AHO Australian Hydrographic Office

AIMS Australian Institute of Marine Science

AIS Automatic Identification System

ALARP As Low as Reasonably Practicable

AMOSC Australian Marine Qil Spill Centre

AMP Australian Marine Park

AMSA Australian Maritime Safety Authority

ANSI American National Standards Institute
APASA Asia-Pacific Applied Sciences Associates
ASBTIA Australian Southern Bluefin Tuna Industry Association
BIAs Biologically Important Areas

BOD Biological Oxygen Demand

BOSSMAZ Blended-Over-Streamer-Source-Multi-Azimuth
CAES Catch and Effort System

CAMBA China Australia Migratory Bird Agreement
CCl Chamber of Commerce and Industry

ch Conservation Dependent

CE Critically Endangered

CEO Chief Executive Officer

CH4 Methane

c™M Control Measure

CMID Common Marine Inspection Audit
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Abbreviation

Description

Co, Carbon Dioxide

cP centipoise

CPUE Catch-per-unit-effort

CSIRO Australian Commonwealth Scientific and Industrial Research Organisation

CTDs Conductivity, Temperature, Depth meters

DAFF Department of Agriculture, Fisheries and Forestry

DAHs Dissolved Aromatic Hydrocarbons

dB Decibels

DBCA Department of Biodiversity, Conservation and Attractions

DAWR Department of Agriculture and Water Resources (Commonwealth)

DBCA Department of Biodiversity, Conservation and Attractions (WA)

DCA Department of Communications and the Arts (Commonwealth)

DER Department of Environmental Regulation (Waste Management Branch)

DIIS Department of Industry, Innovation and Science

DMAC Diving Medical Advisory Committee

BMP Department of Mines and Petroleum (WA) — now Department of Mines, Industry
Regulation and Safety

DoD Department of Defence (WA)

DoEE Department of Energy and Environment (Commonwealth)

DoF Department of Fisheries (WA) — now Department of Primary Industry and Regional
Development

DoNP Director of National Parks

DoT Department of Transport (WA)

DPaW Department of Parks and Wildlife (WA) — now DBCA

DPIRD Department of Primary Industries and Regional Development

DPLH (Hedland)

Department of Planning, Land and Heritage (Hedland)

DSV Dive Support Vessel

E Endangered

EF&LS Exmouth Freight & Logistics Services

EFL Electric Flying Leads

EMBA Environment that May Be Affected

EP Environment Plan

EPA Environmental Protection Authority

EPBC Environment Protection and Biodiversity Conservation
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Abbreviation

Description

EPO Environmental Performance Outcome
EPOs Environmental Performance Outcomes
EPSs Environmental Performance Standards
ESD Ecologically Sustainable Development
FPSO Floating Production Storage and Offloading
FRC Fast Rescue Craft
g/cm?3 Gram per cubic centimetre
g/m? Gram per square metre
GHG Greenhouse Gas
HF High-Frequency
HFO Heavy Fuel Oil
hrs Hours
HSE Health Safety and Environment
HSEMS Health, Safety and Environment Management System
Hz Hertz
IAPP International Air Pollution Prevention
IBA Important Bird Area
ICPC International Cable Protection Committee
ICT Incident Control Team
IFO Intermediate Fuel Oil
IKU Marine Diesel analogue from the SINTEF Oil Weathering Model
ISV Installation Support Vessel
IMCA International Marine Contractors Association
IMCRA Integrated Marine and Coastal Regionalisation of Australia
IMDG International Maritime Dangerous Goods
IMS Invasive Marine Species
IMT Incident Management Team
in3 Cubic inch
I0GP International Association of Oil and Gas Producers
ISPP International Sewage Pollution Prevention
ITOPF International Tanker Owners Pollution Federation Ltd
IUCN International Union for Conservation of Nature
JAMBA Japan Australia Migratory Bird Agreement
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Abbreviation Description
JASURAUS Underwater cable system
JRCC Joint Rescue Coordination Centre
ISA Job Safety Analysis
KEF Key Ecological Feature
kHz Kilo hertz
km Kilometre
km/hr Kilometres per hour
km? Square kilometres
KPI Key Performance Indicator
L Litre
LAT Lowest Astronomical Tide
LMS Listed Migratory Species
LTS Listed Threatened Species
m Metres
M Migratory
m/h Metres per hour
m/s Metres per second
m3 Cubic metres
MARPOL International Convention for the Prevention of Pollution from Ships
Max Maximum
MAZ Multi Azimuth
MDO/MGO Marine Diesel Oil/Marine Gas Oil
MF Mid-Frequency
MFO Marine Fauna Observer
mins Minutes
mm Millimetres
MMA Marine Management Area
MME Australian National Plan for Maritime Environmental Emergencies
MMF Mackerel Managed Fishery
MMO Marine Mammal Observer
MNES Matters of National Environmental Significance
MoC Management of Change
MOD Maximum over depth
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Abbreviation Description

MODU Mobile Offshore Drilling Unity

MoU Memorandum of Understanding

MP Marine Park

MSS Marine Seismic Survey

MTWA Marine Tourism WA

N/A Not Applicable

N.O Nitrous Oxide

ND No Data

NEBA Net Environmental Benefit Analysis

NGO Non-government organisation

nm Nautical Mile

NMFS National Marine Fisheries Service (US)

NMSC (Australian) National Marine Safety Committee
NOPTA National Offshore Petroleum Titles Administrator
NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority
NOx Oxides of Nitrogen

NWA North West Alliance

NWCS North West Cable System

NWS North West Shelf

OCNS Offshore Chemical Notification Scheme

OoDS Ozone Depleting Substance

OPEP Qil Pollution Emergency Plan

OPGGS (E) Regulations

Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009

OPP Offshore Project Proposal
OSRL QOil Spill Response Limited
OSRT Oil Spill Response Team / Oiled Shoreline Response Team
oVvID Offshore Vessel Inspection Document
OoOWM Oil Weathering Model
OWRP Oiled Wildlife Response Plan
PAH Polycyclic Aromatic Hydrocarbon
PAM Passive Acoustic Monitoring
PFTIMF Pilbara Fish Trawl Interim Managed Fishery
PGS PGS Pty Ltd
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Abbreviation

Description

PHGFC Port Hedland Game Fishing Club
PHVMR Port Hedland Volunteer Marine Rescue
PHYC Port Hedland Yacht Club
PK Peak
PMS Planned Maintenance System
PMST Protected Matters Search Tool
PPA Pearl Producers Association
ppb Parts per billion
ppm Parts per million
PROWRP Pilbara Regional Oiled Wildlife Response Plan
psi Pounds per square inch
PTS Permanent threshold shift
R95% The range to the given sound level after the 5% farthest points were excluded
RL Received levels
Rmax The maximum range to the given sound level over all azimuths
RMS root mean square
ROKAMBA Republic of Korea—Australia Migratory Bird Agreement
SBRUVS Stereo baited remote underwater video system
ROV Remote Operated Vehicle
SDS Safety Data Sheet
SEL Sound Exposure Level measured as dB re 1 pPa’s
SIMOPs Simultaneous Operations
SINTEF Norwegian applied research organisation
SL Source level
SMPEP Shipboard Marine Pollution Emergency Plan
SOLAS Safety of Life at Sea
SOPEP Shipboard Oil Pollution Emergency Plan
SOx Oxides of Sulphur
SPRAT Species Profile and Threats database
TACC Total allowable commercial catch
TBC To be confirmed
TTS Temporary threshold shift
VI Varanus Island
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Abbreviation Description

VOO Vessel of Opportunity

\Y Vulnerable

VSP Vertical seismic profiling

WA Western Australia

WAF Water Accommodated Fraction

WAFIC Western Australian Fishing Industry Council
WAOWRP WA Oiled Wildlife Response Plan

WDCS Whale and Dolphin Conservation Society
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0. EP Summary

An Environment Plan (EP) summary has been prepared from material provided in this EP. This summarises
the items listed in Table 0-1, as required by Regulation 11(4) of the Commonwealth Offshore Petroleum and
Greenhouse Gas Storage (Environment) Regulations 2009.

Table 0-1: EP Summary Table

EP Summary Material Requirement Relevant EP Section

Details of the titleholders nominated liaison | Section 1.4, page 23
person for the activity

The location of the activity Section 2.3, page 27

A description of the activity Section 2, pages 26 - 34

A description of the receiving environment Section 3, pages 35 - 127

Consultation already undertaken and plans | Section 4, pages 127 - 177
for ongoing consultation

Details of the environmental impacts and Section 6 and 7, pages 183 - 476
risks
The control measures for the activity Section 8.6, pages 481 - 500

The arrangements for ongoing monitoring Section 8, pages 477 - 509
of the titleholder’s environmental
performance

Response arrangements in the oil pollution Section 8.11, page 505 (EP); and Section 4, pages 38 — 40
emergency plan (OPEP)
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1. Introduction

Santos WA Northwest Pty Ltd (Santos) completed the Keraudren 3-Dimensional (3D) Marine Seismic Survey
(MSS) between May and July 2019. The survey acquired 2,140 square kilometres (km?) of 3D seismic data but
achieved coverage of only 65% of the planned exploration component of the survey. The survey was not
completed as planned due to the late arrival of the seismic survey vessel and the termination of the survey
due to the onset of peak humpback whale migration.

As the objectives of the survey were not fully met, additional 3D seismic data acquisition is required to
complete the original program as proposed by Santos. Additionally, subsequent to acceptance of the
Keraudren 3D MSS, further geological studies have identified the requirement for the acquisition of
additional 3D seismic data to the north-east of the originally planned survey area. This Environment Plan
(EP) provides for the acquisition of a new survey, the Keraudren Extension 3D MSS, over these two areas.

1.1 Background

Recent exploration drilling undertaken by Santos in the Bedout Sub-basin has identified hydrocarbons within
several new reservoirs. These results have highlighted the potential to extend prospectivity to a larger area
than previously recognised. In order to evaluate this potential, Santos needs to acquire a new 3D MSS.

Santos’ Bedout permits expire in August 2021 and while they can be renewed, 50% of the permit area must
be relinquished at that time. The incorporation of the Keraudren Extension 3D MSS data into regional
geologic models will be key to developing a clearer understanding of the area’s prospectivity and will form
the basis of the relinquishment strategy. As such, it is important that as much of the survey as possible be
acquired during the 2020 acquisition season.

New seismic data coverage is proposed largely over areas not currently covered by 3D seismic survey data;
however, there is some overlap with vintage 3D data. The current 2D seismic data in the survey area provides
only a sparse coverage and poor data quality, which is insufficient to define potential exploration drilling
opportunities. Where new acquisition is proposed over areas with existing 3D seismic data coverage, modern
acquisition techniques are expected to provide improved data quality allowing for more efficient exploration
for hydrocarbon resources.

1.2 Activity Overview

Santos plans to conduct the Keraudren Extension 3D MSS in the Bedout Sub-basin within exploration permit
areas WA-435-P, WA-436-P, WA-437-P and WA-438-P, and surrounding waters. The seismic survey vessel
will tow a seismic source array and a series of streamers across the survey area. During the survey, the
seismic source will emit pulses of high-intensity, low-frequency sound. Sound will reflect from the underlying
rock layers beneath the seabed, and the reflected sound will be recorded by the towed streamers.

The Keraudren Extension 3D MSS may be acquired in stages. The exact area to be acquired in each stage will
be determined based on operational and timing factors. To allow for flexibility due to vessel availability,
approval timings, budget cycles, environmental sensitivities and other factors, a period of three years (2020
to 2022) is proposed in which to complete the survey. It is Santos’ intention to acquire the full survey within
two of the three years.

1.3 Purpose of this Environment Plan

The Keraudren Extension 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 Keraudren Extension 3D
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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 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_REV 5)
(Figure 1-1) 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 31t December 2022.

1.4 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).

1.4.1 Details of Titleholder

Santos WA Northwest Pty Ltd (Santos) will undertake the Petroleum Activity (within exploration permits WA-
435-P, WA-436-P, WA-437-P and WA-438-P and surrounding waters). Santos WA Qil Southwest Pty Ltd and
Santos WA Northwest Pty Ltd are 100% owned subsidiaries of Santos Energy Limited. Titleholder details are
provided in Table 1-1.
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Table 1-1: Titleholder details

% Interest

e & | & | &
Titleholder ACN/ABN i s o %9 Address
3 3 S b
< < < <
= = = =
Santos WA ACN 20 20 30 30 | Business Address: Level 7, 100 St Georges
Southwest Pty 050 611 688 Terrace, Perth, Western Australia 6000

Limited ABN Telephone number: (08) 6218 7100

63 050 611 Fax number: (08) 6218 7200

688 Email address:
Santos WA ACN 60 €0 40 40 Offshore.environment.admin@santos.com
Northwest Pty Ltd | gog 140 854

ABN

58 009 140

854
Carnarvon ACN 20 20 30 30 | Business Address: 2/76 Kings Park Rd, West
Petroleum Ltd 002 688 851 Perth, Western Australia 6005

ABN Telephone number: (08) 9321 2665

60 002 688 Fax number: (08) 9321 8867

851 Email address: admin@cvn.com.au

1.4.2 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.

1.4.3 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.
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1.5 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.

1.5.1 Environmental Management Policy

The Activity will be conducted in accordance with the Santos Environmental Management Policy (QE-91-1Q-
00047_REV 5) (Figure 1-1) 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.

1.5.2 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.

1.5.3 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.

Santos Ltd | Keraudren Extension 3D Marine Seismic Survey Environment Plan Page 24 of 526



Santos

Environmental Management Santos

Policy

Our commitment

We share the community’s concern for the proper care and custody of our environment for present and
future generations. At Santos protecting the environment and valuing cultural heritage are an integral part of
the way we do business.

Our objective is to implement best environmental practices wherever practical to do so. We are committed
to demonstrating leadership in environmental management and ensuring that our actions are performed in a
manner which has acceptable impact on the land, sea and air.

We will comply with all applicable environmental legislation and regulations relevant to our business.

We will promote continuous improvement in energy efficiency, greenhouse gas emission reduction and
innovation to reduce our carbon footprint and energy use.

Our actions

Wherever we operate we will:

+ Maintain open community and government consultation regarding our activities and our environmental
performance

+ Educate, train and encourage our workforce to conduct activities in an environmentally responsible
manner

+ Identify, assess and control risks to the environment and the surrounding community in order to
manage the potential for unacceptable pollution and impacts

+ Develop and implement systems to manage all activities which have the potential to affect the
surrounding natural environment

+ Measure our environmental performance and set targets for continual improvement; and

+ Conduct monitoring of the surrounding natural environment thereby contributing to knowledge of
natural systems and enabling any impacts to be detected.

Governance

This policy has been reviewed and endorsed by the Santos WA Energy Holdings Board of Directors and
management who foresee benefits in, and take responsibility for, its successful implementation.

By accepting employment with Santos, each employee and contractor acknowledges that they are
responsible for the application of this pelicy.

K7 &

Kevin Gallagher
Managing Director & CEO

APPROVED 28 November 2018 QE-91-1Q-00047_REV 5

Figure 1-1: Santos Environmental Management 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) an outline 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 Activity Overview

Santos plan to conduct the Keraudren Extension 3D MSS in the Bedout Sub-basin within exploration permit
areas WA-435-P, WA-436-P, WA-437-P and WA-438-P 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 of the survey, as defined in Section 2.3. The seismic source will emit pulses of low-frequency
sound which will reflect from the underlying rock layers beneath the seabed, and the reflected sound (seismic
data) will be recorded by the towed streamers.

The seismic survey vessel will be supported by other marine vessel and helicopter operations.

2.2 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
Activity The Keraudren Extension 3D MSS, including all supporting activities.
Racetrack The method by which sail 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 Interval between individual seismic pulses, sometimes referred to as “source point
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’.
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Full power zone Refer to Table 2-2
Ramp up zone Refer to Table 2-2
Operational area Refer to Table 2-2
Survey area Comprises the ‘full power zone’ and ‘ramp-up zone'.

2.3 Location and Operational Area

There are three areas defined for the Activity based on the output of the seismic source. These are: (i) the
“full power zone”; (ii) the “ramp-up zone”; and (iii) the encompassing “operational” area. Figure 2-1 shows
these areas and a description and coordinates for each area is provided in Table 2-2.

The operational area is located entirely within Commonwealth waters. Water depths range between
approximately 40 meters (m) and 250 m (below mean sea level). The operational area is located
approximately 45 kilometres (km) from the nearest land (Bedout Island), 56 km from the nearest mainland
coastline and 141 km from Port Hedland.

2.4 Activity Duration and Timing

The survey is estimated to take 132 days to complete in total. 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 are factors that are difficult to
predict. An additional 30 days of contingency time within the operational area has been provided as part of
the environmental assessment. Therefore, including contingency time, the survey is estimated to take up to
162 days to complete within the operational area.

The seismic survey may be acquired in stages between 2020 and 2022. The exact area to be acquired in each
stage will be determined by operational and timing factors. The timing of the survey is dependent upon vessel
availability, weather conditions, the receipt of the required statutory approvals and the control measures
within this EP. During any year that a survey stage is undertaken, it will be undertaken within a window
between 1 February and 31 July.
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Table 2-2: Proposed Keraudren Extension 3D MSS areas of operation and coordinates

Operational Area

Ramp-up Zone

Full Power Zone

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
power and ramp-up zones, but also a
working buffer beyond these zones. The
operations to be conducted within this
area include active acquisition within the
full power zone, source emissions within
the ramp-up zone, line changes and
equipment maintenance.

Within the operational area, 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. 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 timing of firing.

This is a zone that surrounds the full
power zone. Typically, this zone will be
used to incrementally build the power of
the seismic source from non-operation to
full capacity, for the purpose of soft
starts. Additionally, this zone may also be
used for occasional source testing at, or
below, full capacity.

This is the area within which the seismic
source will be operated in full acquisition
mode to achieve the geophysical objectives
of the survey. Within this zone, 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 this zone.

Water depth: 40 m to 250 m

Water depth: ~40 m to 185 m

Water depth: ~40 m to 168 m

Area: 20,160 km?

Area: 2,610 km?

Area: 8,620 km?

Total Area: 11,230 km? (R

amp-up + Full Power Zones)

Longitude

Latitude

Longitude

Latitude

Longitude

Latitude

18°26'32.738" S

118°26'4.740" E

18°10'57.888" S

118°51'45.140" E

18°15'15.614" S

118°56' 13.557" E

18°5'18.564" S

118°40' 25.232"E

18°10'30.586" S

119°42'24.332"E

18°14'43.455" S

119°38'25.121"E

17°57'7.051" S

119°3'1.378"E

18°44'44.964" S

119°42'38.024" E

18°43'55.800" S

119°38'47.487"E

17° 56'44.087" S

119°11'2.402" E

18°50'39.171" S

119°52'29.602" E

18°49'11.844" S

119°48'7.049" E

17°58'32.902" S

119°31'53.285"E

19°7'9.723"S

119°44'4.967" E

19°5'57.520" S

119°40'3.690" E

18°2'52.093" S

119°39'58.421"E

19° 25'56.147" S

119°42'3.685"E

19°21'59.811" S

119°37'46.341" E

18°17'20.155" S

120° 0' 0.000" E

19°6'46.482" S

119°6'11.190" E

19°7'58.198" S

119° 10' 40.660" E

19°10'31.098" S

120° 0' 0.000" E

19°4'14.839"S

119°7'42.438"E

19°5'8.669" S

119°12'10.778" E

19°24'31.689" S

119°56'39.463" E

18° 46'34.167" S

118°33'50.647"E

18°47'35.461" S

118°38'55.856" E

19°26'42.291" S

119°49'41.819"E

18°36'1.731"S

118°40'15.131"E

18°38'47.154" S

118°44'2.985" E

19° 26'40.134" S

119°42'23.081"E

18°38'12.267" S

118°44'36.644" E

18°41'22.444" S

118°49'2.241"E

19°7'30.768" S

119°6'11.750" E

18°34'53.713"S

118°52'8.215"E

18°38'12.487"S

118°56'33.063" E

18°48'31.035" S

118°30'27.033"E

18°37'56.772" S

118°22'18.078"E

1 Note, 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 severe 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.

SantosLtd | Keraudren Extension 3D Marine Seismic Survey Environment Plan

Page 28 of 526




Santos

T T T — T /
118°0'0"E 118°30'0"E 119°0'0"E — — 119°30'0"E ﬂ//,/ ) 120°0'0"E ) 120°30'0"E /MA-S 3-P
WA-540-P = _ WA-407-5—
@ L— T ——— . el 7 Location Map .
5 »/ — e \~ — wl —
B - — N~
o - L P _ _
T WA-482-P WA-521-P - e : — oS —
— S _
. e ~
/ / ) N
/ - .
0’ / / — — = \s
/ P /// s l N,
4 20 A > \
- y = N
’ Ve _ Ve / /;/‘“
// = / s '
7 — - e wa-52J-P
/ // X - WA-436-P
2 A
5 P
| o — i
g S~

= o = = — = — =

/// /\V/\
,// ( = ~_ cf:/
i -\
% WA-541-P
B é AR i E
- N S ]
P //f WA-438-P i 3 P
Legend ,. //1’/
A
Proposed Keraudren Extension 3D Seismic Survey l' a ) &
L_1Operational Area B ] 0
Ramp Up Zone <"/ }f‘ / )
\ h ~
[JFull Power Zone PN o) - Ny / —_/
— T ~O %5 N L
0 Bathymetry (m) o el \*@féﬂﬁ};\_ N‘T:/v S 0 10 20 30 40 50
L g [ ] Santos Operated Permit D 01 : |
> Kilometres
! 0] . : g , , 4/10/2019 SURa5422
Santos KERAUDREN EXTENSION 3D SEISMIC SURVEY
LOCATION MAP

Figure 2-1: Location of full power zone, ramp-up zone and operational area
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2.5 Acquisition Parameters

During the proposed seismic acquisition, the seismic survey vessel will traverse a series of pre-determined
sail lines within the ramp-up and full power zone at a speed of 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. The sail
lines will be spaced approximately 450 m apart. The seismic survey vessel will typically complete the lines in
a ‘racetrack’ (or 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 but offset by 450 m from the
first line. The racetrack formation is continued with the seismic survey vessel gradually moving across the full
power zone.

The seismic source will be towed behind the seismic survey vessel and at a depth of approximately 7 m below
sea level. The seismic source will be suspended centrally above the spread of streamers, which will be towed
at approximately 20 m depth. The seismic source will either be a ‘dual source’ or a triple source. Dual source
has two full identical arrays that are discharged alternately at a 12.5m spacing (each source discharged every
25m). Triple source has three identical sources with a single source alternately discharging at 8.33m, which
results in each individual source discharging every 25m.

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

2.5.1 Survey Line Plan Options

This EP allows for two different line plan options, involving different survey azimuths (line orientations).
Option 1 (Figure 2-2) provides for acquisition along lines orientated at 120/300 degrees, principally covering
exploration permit areas WA-435-P, WA-437-P and WA-438-P, and at 90/270 degrees over permit area WA-
436-P. Option 1 includes approximately 5 km of survey overlap to account for the different acquisition
azimuths. Option 2 (Figure 2-3) provides for the survey to be acquired entirely along lines orientated at
120/300 degrees.

A summary of the different survey parameters for each option is provided in Table 2-3.

2.5.2 Staged Acquisition

Based on an estimated 162 days to acquire the required seismic data, it may be possible to achieve this within
a February to July timeframe in a single year. It is more likely, however, that the seismic acquisition will be
staged across a maximum of 3 years. The exact area to be acquired in each stage will be determined based
on operational and timing factors, and in consultation with stakeholders.

If staging is required, then each survey stage will need to ‘overlap’ with the previous stage in order to tie-in
the acquired seismic data. The approximate overlaps would be 900 m (two sail lines) between each stage of
parallel acquisition).
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Table 2-3: Acquisition parameters

Parameter

Seismic Survey Parameters

Common Parameters

Volume of seismic source

Max. 3,500 cubic inches (in3)

Operating pressure

2,000 psi

Seismic source depth

Approx.7m

Vessel speed

Approx. 4.5 knots (8.33 km/hr)

Seismic source interval

Either 8.3 m (triple source) or 12.5 m (dual source)

Seismic streamer length

Approx. 9,100 m

Total seismic streamer spread width

825m at head, 990 m at tail (nominal)

Seismic streamer depth

Nominally 20 m, always >10m above seabed.

Sail line spacing 450 m
Option 1 Option 2
Survey azimuth (line orientation) Partially 120/300 degrees, Entirely 120/300 degrees
and 90/ 270 degrees
Acquisition Area (within full power zone) 7,070 km? 6,831 km?

Average sail line time to traverse

Approx. 8 hours (hrs)
20minutes (mins)

Approx. 9 hrs 20 mins

Sail line turn time

Approx. 3 hrs 10 mins Approx. 3 hrs 02 mins

Total expected duration (includes contingency)

162 days 162 days
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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 an 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 the 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:

e The operational area as described in Table 2-2; and
e The EMBA, 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, underwater acoustic emissions from
seismic sources will, and 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 6.2) 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 unplanned vessel hydrocarbon spill scenarios that have been considered for the EMBA and assessed
in Section 7 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, was undertaken to inform
the EMBA. The EMBA has, therefore, been based on the largest credible hydrocarbon spill scenario — the
release of 1,065 cubic meters (m3) of marine diesel oil / marine gas oil (MDO / MGO). The spill trajectories
from two modelled release locations have been combined and their extents interpolated to other locations
within the operational area 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 120 different
simulations for any one spill event (with two events modelled in total). Simplistically, each simulation
considers a different combination of metocean conditions over time. An actual spill event is more likely to
be represented by only one of the simulations and hence, have a much smaller spatial footprint. An example
of a single simulation modelled (i.e. a deterministic model) for this Activity is illustrated in Figure 3-1 to
demonstrate a more realistic spatial extent for any hydrocarbon phase of the worst-case spill scenario (i.e. a
deterministic EMBA). This single simulation was selected from the 240 modelled simulations (i.e. 120
simulations at each of the two modelled locations) to indicate the worst-case spill in relation to potential for
shoreline contact.
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Table 3-1: Summary of largest credible unplanned vessel hydrocarbon spill scenarios

Event Hydrocarbon Modelled Spill e Section
Type Volume
Hydrocarbon spill MDO/MGO 1,065 m? Modelled spill volume based 7.1
(MDO/MGO) from vessel on the predicted largest fuel
collision — surface release tank on a seismic and
support vessel.
Hydrocarbon spill MDO/MGO 37.5m3 Spill volume based on 15 7.2
(MDO/MGO) during minutes of flow at a
refuelling pumping rate of 150 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 for in Santos’ Values and
Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062). It is a compilation of
environmental values and sensitivities including physical, biological, social, economic and cultural features
within the marine and coastal environment that are relevant to all of Santos’ activities, not specifically to this
EP. A copy of the document is provided in Appendix B.

Specific to this EP, the Department of the Environment and Energy (DoEE) Protected Matters Search Tool
(PMST) associated with the Environment Protection and Biodiversity Conservation Act 1999 (EPBC) was used
to determine potential receptors such as Matters of National Environmental Significance (MNES) within the
operational area and the EMBA. The results of these searches are provided in Appendix C.

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.

3.2.1 Bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, the operational
area overlaps the North West Shelf Province and Northwest Transition (Figure 3-2). The EMBA overlaps these
two provinces as well as the Northwest Province and the Timor Province.

The presence of marine and coastal habitats within the operational area and EMBA is summarised in Table

3-2 and a detailed description of these habitats with reference to the IMCRA provincial bioregions is provided
in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062).
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Table 3-2: Receptors listed according to presence within the operational area and EMBA

© EMBA Presence
g
< Q
- o 3 :
Category Receptor o g ‘g‘ o ‘g‘ £ o £ @ Relevant events that may impact on the receptors
S| 2E| 25| 38 | SE
> >
& £8 | £E5 | ES | €8
z 2 F 29 e
(7]
Water Column Plankton Planned
Fish . -
e Noise emissions
Turtles
Cetaceans e Light emissions
Seabirds e Planned operational discharges
Unplanned
v v v v v e Hazardous and non-hazardous unplanned discharges - liquid
e  MDO/MGO release from vessel collision
e  Minor hydrocarbon release
e  Marine fauna collisions
e Introduction of invasive marine species
e Spill response operations
Benthic Habitats Coral reefs (including Planned
emergent oceanic shoals) . .
e Noise emissions
Unplanned
X X v v v .
e MDO/MGO release from vessel collision
e Introduction of invasive marine species
e Spill response operations
Seagrass Unplanned
X X v v v e MDO/MGO release from vessel collision
e Introduction of invasive marine species
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© EMBA Presence
g
< o
- 3
Category Receptor o § ‘g o ‘g £ 'g' § @ Relevant events that may impact on the receptors
S5 | 2E | 28 | 38| &8¢
= c wn
2 £8 | €5 | €& | £8
z 2 F 29 e
(7]
e Spill response operations
Macroalgae Unplanned
e MDO/MGO release from vessel collision
X X v 4 v ) ) i . .
e Introduction of invasive marine species
e Spill response operations
Non-coral benthic Planned
invertebrates e Noise emissions
e Planned operational discharges
Unplanned
v v v v v . .
e Hazardous and non-hazardous unplanned discharges - solid
e MDO/MGO release from vessel collision
e Introduction of invasive marine species
e Spill response operations
Shoreline Mangroves / shorebirds Unplanned
habitats X X X v e  MDO/MGO release from vessel collision
e  Spill response operations
Intertidal mud / sand flats/ P P P
shorebirds X X X v
Sandy beaches / shorebirds /
; X X v v v
turtle nesting
Intertidal rock platforms
X X X v
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3.2.2 Protected / Significant Areas

Protected areas and key ecological features (KEF) identified in the EMBA are detailed in Table 3-3, Figure 3-3
(protected areas) and Figure 3-4 (KEFs); with the exception of the various islands discussed in Section 3.2.2.1.
These areas are further described in Values and Sensitivities of the Western Australian Marine Environment
(EA-00-RI-10062, Appendix B).

The conservation values and management zones associated with the Australian Marine Parks (AMPs)
identified in the EMBA, and the relevant management objectives are detailed in Section 3.2.2.2 in addition
to information provided in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-
10062, Appendix B).

The Eighty Mile Beach, Rowley Shoals and Montebello Islands State Marine Parks are also located in the
EMBA. The conservation values and management objectives associated with these State Marine Parks are
summarised in Section 3.2.2.3 in addition to information provided in Values and Sensitivities of the Western
Australian Marine Environment (EA-00-RI-10062, Appendix B).

There are no World Heritage properties located in the EMBA. There are two Commonwealth Heritage places
and one National Heritage place located in the EMBA, ‘Mermaid Reef - Rowley Shoals’ and ‘Scott Reef and
Surrounds Commonwealth Area’, and the ‘West Kimberley’, respectively. These are described further in
Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix B).

3.2.2.1 Islands

No islands or emergent reef systems are located within the operational area. 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. These islands and reefs are summarised below.

Bedout Island is located 45 km south of the operational area and is an A-class nature reserve. The island is a
low and undulating, 0.3 km? sandy cay on limestone bedrock, heavily vegetated with Spinifex longifolius.
Bedout Island supports breeding birds such as masked booby, white-bellied sea eagle, silver gull, crested tern
and lesser crested tern (BirdLife International, 2018). Burbidge et al. (1986) report numbers of occupied nests
of brown booby (~10,000), masked booby (~178) and lesser frigate bird (2,290) surveyed in 1984 on Bedout
Island. Bedout Island is fringed by coral reef and provides seabird and turtle foraging habitat.

North Turtle Island is an A-class nature reserve located 87 km south of the operational area. The island is
fringed by coral reef and provides turtle and seabird nesting and foraging habitat (BHP, 2011; Davidson and
Thomas-Dans, Landscope article, undated).

The Lacepede Islands are located 290 km north-east of the operational area. They comprise four flat sand
and coral rubble cay islands surrounded by platform coral reef and seagrass habitats. The islands support
thousands of birds including brown boobies, roseate terns and lesser frigatebirds (BirdLife International,
2018). The islands and surrounding waters are also significant for turtle nesting, internesting and foraging,
supporting regionally significant populations of nesting green turtles and flatback turtles (DoEE, 2017).

The Montebello Islands (Trimouille, North-west, Bluebell and Hermite Island). The Montebello Islands,
located 350 km south-west of the operational area, consist of 315 low-lying islands and islets. The islands
support mangrove communities and are fringed by extensive coral reefs, with macroalgae and sparse patches
of seagrass (Parks and Wildlife Service, 2017). The islands also provide habitat for significant green, hawksbill,
flatback turtle nesting populations.

Sandy Islet, Scott Reef is a sandy, low lying bank which provides nesting habitat for two species of marine
turtle. The island is surrounded by an emergent shelf atoll, Scott Reef, and is located on the edge of the broad
continental shelf, about 300 km from mainland north-western Australia. Scott Reef is regionally significant
because of its high representation of species not found in coastal waters off Western Australia and for the
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unusual nature of its fauna which has affinities with the oceanic reef habitats of the Indo-West Pacific as well
as the reefs of the Indonesian region (DoE 2014).

Rowley Shoals comprise three distinct reef systems, Imperieuse Reef, Clerke Reef and Mermaid Reef, each
located approximately 30 to 40 km apart. The reefs rise vertically to the surface from depths of between 500
and 700 m. Mermaid Reef includes low lying sandy cays which are completely submerged at high tide and
therefore fall under Australian Government jurisdiction (Commonwealth waters). The other two reefs, Clerke
Reef and Imperieuse Reef are emergent reefs with sandy islets above the high-water mark and are managed
as the WA Rowley Shoals Marine Park. The marine reef fauna of the Rowley Shoals are considered to be
exceptionally rich and diverse, including species typical of the oceanic coral reef communities of the Indo-
West Pacific. As many of these species are not found in the inshore tropical waters of northern Australia,
such populations are of regional significance (DSEWPac 2012a).

Bedwell Island on Clerke Reef and Cunningham Island on Imperieuse Reef are unvegetated sand cays about
2 m and 3.7 m high respectively. Bedwell Island is home to one of only two colonies of red-tailed tropicbirds
in WA (the other being located at Ashmore Reef and Cartier Island outside of the EMBA), along with several
other bird species. Bedwell Island also provides occasional nesting habitat for a small number of hawksbill
and green turtles. Both Bedwell Island and Cunningham Island are known resting sites for migratory birds
(Department of Environment and Conservation 2007).

Table 3-3: Protected areas and features within the EMBA

Approximate
Value/Sensitivity Name op:::tt?::zlt:rea
(km)
Eighty Mile Beach AMP: Multiple Use Zone — IUCN VI* 6
Argo-Rowley Terrace AMP: Multiple Use Zone — IUCN VI 23
Argo-Rowley Terrace AMP: Special Purpose Zone (Trawl) — IUCN VI 46
Australian Marine Argo-Rowley Terrace AMP: National Park Zone — IUCN I 310
Parks Mermaid Reef AMP: National Park Zone — IUCN I 85
Kimberley AMP: Multiple Use Zone — IUCN VI 185
Montebello AMP: Multiple Use Zone — IUCN VI 301
Gascoyne AMP: Multiple Use Zone — I[UCN VI 540
Eighty Mile Beach 50
State Marine Parks Rowley Shoals 29
Montebello Islands 350
Bedout Island 45
North Turtle Island 87
Lacepede Islands 290
Islands
Trimouille Island (Montebello Group) 350
North-west Island (Montebello Group) 355
Bluebell Island (Montebello Group) 360

! International Union for Conservation of Nature (IUCN) categories are presented in Roman numerals.
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Approximate
dist t
Value/Sensitivity Name » ?nce ©
operational area
(km)
Hermite Island (Montebello Group) 361
Wetlands of Eighty Mile Beach 55
International
Importance (Ramsar)
Ancient coastline at 125 m depth contour Overlap
Glomar Shoals 207
Mermaid Reef and Commonwealth waters surrounding Rowley 19
Shoals
Key Ecological
ey tcologica Canyons linking the Argo Abyssal Plain with the Scott Plateau 390
Features
Continental slope demersal fish communities 225
Seringapatam Reef and Commonwealth waters in the Scott Reef 480
Complex
Exmouth Plateau 425

3.2.2.2 Australian Marine Parks

The operational area does not overlap with any AMP or any other protected areas, however, the EMBA
overlaps the following marine parks: Eighty Mile Beach AMP, Argo-Rowley Terrace AMP, Mermaid Reef AMP,
Kimberley AMP, Gascoyne AMP and Montebello AMP. Values for these AMPs are summarised in Table 3-4
below and are described further in Values and Sensitivities of the Western Australian Marine Environment
(EA-00-RI-10062, Appendix B).

Santos has considered the overarching Australian Marine Parks North-west Marine Park Network
Management Plan (2018) and associated individual marine park management plans, the Australian Marine
Parks Science Atlas and NOPSEMA Guidance Note Petroleum Activities and Australian Marine Parks (N-
04750-GN 1785, Rev 16/07/2018) in the development of this EP.

Management plans for AMPs have been developed and came into force on 1 July 2018. Under these plans
AMPs are allocated conservation objectives (IUCN Protected Area Category) based on the Australian IUCN
reserve management principles in Schedule 8 of the EPBC Regulations 2000. These principles determine what
activities are acceptable within the different zones of the AMP network. As the Keraudren Extension 3D MSS
operational area does not overlap any AMPs, there are no AMPs that restrict the undertaking of the
Keraudren Extension 3D MSS. Therefore, the Activity will be undertaken in compliance with the AMP network
zone rules. In the event of spill response operations being required within an AMP, emergency spill response
activities are allowed in accordance with the Australian National Plan for Maritime Environmental
Emergencies (MEE) without the need for a permit, class approval or activity licence or lease issued by the
Director.
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Table 3-4: Values of Australian Marine Parks overlapping the EMBA

Commonwealth

Marine Park Management Zone/s Values

Eighty Mile Beach | Multiple Use Zone (vI) | The Eight Mile Beach Marine Park protects the following conservation values:

AMP e  Foraging areas for migratory seabirds;
e Diverse benthic and pelagic fish communities;
e Important foraging areas for marine turtles adjacent to significant nesting sites;
e  Part of the migratory pathway of the protected humpback whale;
e Areas adjacent to important foraging, nursing and pupping areas for freshwater, green and dwarf sawfish;
e Protection for terrace, banks and shoal habitats;
e Communities and seafloor habitats of the North West Shelf Province;
e  Sea country valued for indigenous cultural identify.
Argo-Rowley * Multiple  Use The Agro-Rowley Marine Park is located approximately 270 km north-west of Broome, Western Australia. Important
Terrace AMP Zone (V1) conservation values include:
e Special ) ) ) )
Purpose Zone e Foraging areas that are important for migratory seabirds as well as the endangered loggerhead turtle;
(Trawl) e Important habitat and foraging for sharks;

e National Park e  Migratory pathway for pygmy blue whales;
Zone (1) e  Protection for communities and habitats of the deeper offshore waters of the region;

e Seafloor features including aprons and fans, canyons, continental rise, knolls/abyssal hills and the terrace and continental
slope;
e Communities and seafloor habitats of the North West Shelf Province and Timor Province bioregions;

e Connectivity between the existing Mermaid Reef Marine National Nature Reserve and reefs of the Western Australian
Rowley Shoals Marine Park; and

e Two key ecological features: Canyons linking the Argo Abyssal Plain with the Scott Plateau and Mermaid Reef and
Commonwealth waters surrounding Rowley Shoals.

Mermaid  Reef | National Park Zone (11) | During periods of high tide, Mermaid Reef is completely submerged underwater and protects the following conservation values:

AMP

e National and international significant habitats including coral formations, geomorphic features and diverse marine life;
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Commonwealth

Marine Park Management Zone/s Values

e Key area for over 200 species of hard corals and 12 classes of soft corals with coral formations in pristine condition;
e Important areas for sharks;

e Important foraging for marine turtles;

e Important area for toothed whales, dolphins, tuna and billfish;

e Important resting and feeding sites for migratory seabirds;

e A migratory pathway for the pygmy blue whale;

e The reserve, along with nearby Rowley Shoals Marine Park, provides the best geological example of shelf atolls in
Australia; and

e Examples of the seafloor habitats and communities of the Northwest Transition.

Kimberley AMP * Multiple Use | he kimberley Marine Park protects the following conservation values:

o EC;::;\:) Park e Important foraging areas for migratory seabirds, dugongs, dolphins and threatened and migratory marine turtles;
Zone (l1) e Important migratory pathway for nursery areas for the protected humpback whale;

e  Migratory pathway for pygmy blue whales;

e Adjacent to important foraging and pupping areas for sawfish and important nesting sites for green turtles;

e Protection for communities and habitats of waters offshore of the Kimberley coastline;

e Representation of continental shelf, slope, plateau, pinnacle, terrace, banks and shoals and deep hole/valley seafloor
features;

e Communities and seafloor habitats; and

e Two key ecological features: the ancient coastline at the 125 m depth contour and the continental slope demersal fish
communities.

Gascoyne AMP Multiple Use Zone VI | The Gascoyne Marine Park protects the following conservation values:

e Important foraging areas for migratory seabirds threatened and migratory hawksbill and flatback turtles and vulnerable
and migratory whale shark;

e A continuous connectivity corridor from shallow depths around 15 m out to deep offshore waters on the abyssal plain at
over 5,000 m;

e Seafloor features including canyon, terrace, ridge, knolls, deep hole/valley and continental rise. It also provides protection
for sponge gardens in the south of the reserve adjacent to WA coastal waters;
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Commonwealth

Marine Park Management Zone/s Values

e  Ecosystem examples from the surrounding provinces;

e  Four key ecological features: Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula, Commonwealth
waters adjacent to Ningaloo Reef, Continental slope demersal fish communities and Exmouth Plateau;

e The canyons in the reserve are believed to be associated with the movement of nutrients from deep water over the
Cuvier Abyssal Plain onto the slope where mixing with overlying water layers occurs at canyon heads; and

e The reserve therefore provides connectivity between the inshore waters of the existing Ningaloo Commonwealth Marine
Park and the deeper waters of the area.

Montebello AMP | Multiple Use Zone (vI) | The Montebello Marine Park is located offshore of Barrow Island and 80 km west of Dampier extending from the Western
Australian state water boundary and is adjacent to the Western Australian Burrow Island and Montebello Island Marine Parks.
The park protects the following marine values:

e  Foraging areas for migratory seabirds;

e Areas used by vulnerable and migratory whale sharks for foraging;

e  Foraging areas marine turtles which are adjacent to important nesting sites;

e Section of the north and south bound migratory pathway of the humpback whale;

e Shallow shelf environments with depths ranging from 15-150 m which provides protection for shelf and slope habitats,
as well as pinnacle and terrace seafloor features;

e Seafloor habitats and communities of the North West Shelf Province provincial bioregions; and

e One key ecological feature for the region: the ancient coastline at the 125 m depth contour.
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3.2.2.3 State Marine Parks

There are three State Marine Parks located in the EMBA, however none overlapping the operational area.
The three Marine Parks (MPs) include: the Rowley Shoals Marine Park, Montebello Islands Marine Park and
Eighty Mile Beach Marine Park. Values for these MPs are outlined briefly in Table 3-5 below and are described
further in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix
B).

Table 3-5: State Marine Parks overlapping the EMBA

State Marine Park Values

Rowley Shoals Marine | The Rowley Shoals are situated approximately 300 km north-west of Broome and comprise
Park of three oceanic systems, approximately 30 to 40 km apart, namely Mermaid Reef, Clerke
Reef and Imperieuse Reef.

The Rowley Shoals Marine Park is characterised by intertidal and subtidal coral reefs,
exceptionally rich and diverse marine fauna and high-water quality. These attributes and
the low level of use of the area contribute to the Park’s unique qualities. The Rowley Shoals
are of national and international significance.

Montebello Islands | The Montebello Islands Marine Park is located approximately 20 kilometres north of
Marine Park Barrow Island and 120 kilometres west of Dampier. The Park protects more than 58,000
hectares of ocean surrounding more than 250 low-lying islands.

The complex system of reefs, lagoons and channels support a large range of habitats, and
marine flora and fauna. The area supports a minimum of 150 species of hard coral, 450
species of fish, 630 species of molluscs and 170 species of sea stars, urchins and other
echinoderms (Department of Environment and Conservation, 2009).

Eighty Mile Beach | Eighty Mile Beach Marine Park covers almost 210 km? of the remote north-west coast of
Marine Park Western Australia. The area supports feeding grounds for migratory shorebirds and waders
and is listed under the Ramsar Convention. It also supports a significant nesting population
of flatback turtles which are endemic to northern Australia (Department of Fisheries,
2015).
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3.2.3 Marine Fauna

The PMST was used to identify Listed Threatened Species (LTS) and Listed Migratory Species (LMS) relevant
to the operational area and the EMBA (Appendix C). The PMST report for the operational area identified 19
LTS and 37 LMS, and for the EMBA identified 42 LTS and 82 LMS.

An examination of the Species Profile and Threats (SPRAT) database showed that some LTS are not expected
to occur in the marine and coastal environments due to their terrestrial distributions. These species will not
come into contact with any potential hydrocarbon spill, or be exposed to underwater noise emissions, and
therefore will not be discussed further.

Species listed as threatened, migratory or conservation-dependent which occur or potentially occur within
the EMBA are summarised in Table 3-6. The relevant planned and unplanned events that may impact them
are also discussed in Table 3-6. Threatened and migratory species within these listed groups are described in
Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix B).
Conservation dependent species are not described in Values and Sensitivities of the Western Australian
Marine Environment (EA-00-RI-10062); they are summarised below.

Biologically Important Areas (BIAs), such as an aggregation, breeding, resting, nesting or feeding areas or
known migratory routes, for marine mammals, marine turtles, fish and sharks, and seabirds are shown in
Figure 3-6 to Figure 3-8. The BIAs are described in the Values and Sensitivities of the Western Australian
Marine Environment (EA-00-RI-10062, Appendix B).

Table 3-7 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 3-7.

The following environmental values and sensitivities have been identified as being relevant to the Activity,
with information provided in the following subsections to supplement the information available in Values
and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix B):

e Epibenthos in 40 to 60 m water depth (Section 3.2.3.1);

e Fish associated with the ancient coastline at 125 m depth contour KEF (Section 3.2.3.2);

e EPBC Act-listed threatened and migratory fish species (Section 3.2.3.3);

e Conservation-dependent fish species (Section 3.2.3.4);

e Humpback whale migration (Section 3.2.3.5);

e Pygmy blue whale migration (Section 3.2.3.6); and

e Marine turtles (Section 3.2.3.7).
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Table 3-6: Environmental values and sensitivities — EPBC Act-listed threatened, migratory and conservation-dependent marine fauna reported by the
Protected Matters Search Tool

EPBC Act status: CE= Critically Endangered, E= Endangered V= Vulnerable, M= Migratory, CD = Conservation Dependent

Value/Sensitivit Operational Assessment of values or
/ v EPBC Act P . _y EMBA Assessment of values or
area sensitivities within the e . I Relevant events
Common name Scientific name status presence operational area presence sensitivities within EMBA
Fish, Sharks and Rays
Habitat preference for Breeding known to occur Unplanned
. . shallow estuarine waters
Dwarf sawfish Pristis clavata vV, M 4 and therefore presence is v BIAs for pupping, nursing MDO/MG'O‘ release from
not expected and foraging vessel collision
Spill response operations
Habitat preference for Species or habitat known
inshore coastal, estuarine
Freshwater o i . to occur
sawfish Pristis pristis V, M v and river environments and v .
therefore presence is not BlAs f'or pupping and
expected foraging
Habitat preferences a Breeding known to occur
) T restricted to a few square
Green sawfish Pristis zijsron V,M v kilometres within thqe v BIAs for pupping, nursing
coastal fringe and foraging
Northern River Glvohis aarricki £ X Species not expected to v Species or species habitat
Shark yphisg occur known to occur
Grey nurse shark ] . . . . Unplanned
(weZt coast Carcharias v x Species not expected to v Species or species habitat I ¢
. taurus occur known to occur MDO/MG'O‘ release rom
population) vessel collision
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Value/Sensitivit Operational Assessment of values or
/ y EPBC Act P e s y EMBA Assessment of values or
— area sensitivities within the resence sensitivities within EMBA Relevant events
Common name Scientific name presence operational area P
. . . Species or habitat likely to Species or habitat likely to Planned
Giant manta ray Manta birostris M v P y v P ¥ —_
occur occur Noise emissions
Species or habitat ma . . Light emissions
Great white shark Carcharodon vV, M v orc)cur but is not comn:on in v Species or habitat may : i
carcharias , . occur Planned operational
tropical waters discharges
Species or habitat likely to Species or habitat likely to Unplanned
Longfin mako Isurus paucus M v P y v P y ] .
occur occur Marine fauna collision
Habitat preference for Hazardous and non-
Anoxypristis inshore coastal, estuarine Species or habitat known hazardous unplanned
Narrow sawfish VP M v and river environments but v P discharges - solid
cuspidata . to occur
may occur in the Hazardous and non-
operational area hazardous unplanned
. . . . discharges - liquid
. Species or habitat known Species or habitat known
Reef manta ray Manta alfredi M v occur v to occur Minor hydrocarbon release
MDO/MGO release from
Shortfin mako . Species or habitat likely to Species or habitat likely to ici
Isurus oxyrinchus M v P y v P v vessel collision
shark occur occur . .
Spill response operations
Foraging, feeding or related Foraging, feeding or related
Whale shark Rhincodon typus V, M v behaviour known to occur v behaviour known to occur
BIA for foraging BIA for foraging
Species distribution
overlaps operational area
Southern Bluefin | Thunnus D v but more likely in deeper v Species or species habitat
tuna maccoyii offshore waters between known to occur
the Australian continental
slope and Indonesia.
Scalloped
.. Species or species habitat Species or species habitat
hammerhead Sphyra lewini CD v i P v P P
known to occur known to occur
shark
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humpback dolphin

occur

to occur

Value/Sensitivit Operational Assessment of values or
/ g EPBC Act e NP EMBA Assessment of values or
status area LS resence sensitivities within EMBA RIETRLE G
Common name Scientific name presence operational area p
Marine Mammals
Antarctic  minke | Balaenoptera M x Species not expected to v Species or habitat may Unplanned
whale bonaerensis occur occur Marine fauna collision
Hazardous and non-
hazardous unplanned
Distribution strongly Species or habitat known discharges - solid
associated with seagrass to occur but typically found | Hazardous and non-
Dugong Dugong dugon M X habitat, which does not v in shallow coastal waters. hazardous unplanned
occur in the operational Unlikely to occur in the discharges - liquid
area operational area. Minor hydrocarbon release
MDO/MGO release from
vessel collision
Species or habitat likely to Migration route and BIA Planned
Balaenoptera
Blue whale musculus E,M v occur v located 30 km NW of the Noise emissions
BIA for distribution operational area. Planned operational
discharges
Bryde’s whale Balaetnoptera M v Species or habitat may v Species or habitat likely to | spill response operations
edeni occur occur
Unplanned
Bal t Speci habitat likely t . o feedi lated Marine fauna collision
. alaenoptera pecies or habitat likely to oraging, feeding or relate
Fin whale Vv, M v v . i -
nw physalus occur behaviour likely to occur Hazardous and non
hazardous unplanned
Species or habitat known to Mlgratlohn rou’;e z:\nd BIA discharges - solid
Humpback whale Megapterc{ vV, M v occur v passes through the Hazardous and non-
novaeangliae BIA for migration southe.rn part of the hazardous unplanned
operation area s discharges - liquid
Indo-Pacific . . Species or habitat ma Species or habitat known i
Sousa chinensis M v p y v p Minor hydrocarbon release
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Value/Sensitivit Operational Assessment of values or
/ y EPBC Act P e al. . EMBA Assessment of values or
area sensitivities within the e s ithi Relevant events
Common name Scientific name status e Al e presence sensitivities within EMBA
. ) Species or habitat may Species or habitat may MDO/MGO  release  from
Killer whale Orcinus orca M v occur v occur vessel collision
. s Foraging, feeding or related
. Balaenoptera Species or habitat likely to . .
Sei whale ) P VvV, M v P y v behaviour likely to occur
borealis occur L
within area
Physeter Species or habitat ma Species or habitat ma
Sperm whale Y M v P y v P ¥
macrocephalus occur occur
Spotted . . . . . .
, Species or habitat likely to Species or habitat likely to
bottlenose Tursiops aduncus M v pect ratfikely v pect tat fikely
. occur occur
dolphin
. ) . ) o Unplanned
Australian Snubfin | Orcaella M X Species not expected to v Species or habitat likely to y
Dolphin heinsohni occur occur MDO/MGQ. release  from
vessel collision
Marine Reptiles
Congregation or . Planned
gres . Breeding known to occur E—
aggregation known to occur Noise emissions
BIA for internesting around BlAs for nesting, ; feci
g interesting, mating, Light emissions
North Turtle Island and . . . .
Natator Eiehtv Mile Beach foraging and migration Planned operational
Flatback turtle VvV, M v ghty v corridor discharges
depressus A minor portion of the . . ,
. Habitat Critical to survival Unplanned
operational area (most of the species — 60 km ] .
southern tip) overlaps a i aFt)‘ound ihty Mile Marine fauna collision
Habitat Critical to survival ghty
. 5 Beach
of the species?.

2 The EPBC Act Significant Impact Guidelines 1.1 — Matters of National Environmental Significance, define ‘Habitat Critical to the survival of a species’ as areas necessary: 1) for
activities such as foraging, breeding or dispersal; 2) for the long-term maintenance of the species (including the maintenance of species essential to the survival of the species);
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Value/Sensitivity EPBC Act Operational Asses.sTn.e.nt of .val.ues or EMBA Assessment of values or
area sensitivities within the e . _ Relevant events
Common name Scientific name status e Al e presence sensitivities within EMBA
Breeding known to occur Hazardous and non-
Species or species habitat within area hf'azardous ] unplanned
known to occur BIAs for foraging and discharges - solid
Green turtle Chelonia mydas V, M v No overlap with Habitat v internesting Hazardous and non-
Critical to survival of the No overlap with Habitat hf'azardous o unplanned
species Critical to survival of the discharges - liquid
species Minor hydrocarbon release
Species or species habitat Breeding likely to occur MDO/MGQ. release  from
likely to occur within area Vej%d collision ]
Leatherback turtle ?::::;helys E,M v No overlap with Habitat v No overlap with BIAs or Spill response operations
Critical to survival of the Habitat Critical to survival
species of the species
Breeding known to occur
within area
Species or species habitat .
known to occur _BlA for f'oraglng,.
awstitturte | EEONNS |y g overapwitn Habitar | | erestng nesting and
Critical to survival of the ) .
species No overlap with Habitat
Critical to survival of the
species
Species or habitat known to BIA for foraging and
occur interesting
Loggerhead turtle | Caretta caretta E,M v No overlap with Habitat v Foraging, feeding or related
Critical to survival of the behaviour known to occur
species within area

Cont’d from previous page: 3) to maintain genetic diversity and long term evolutionary development; and 4) for the reintroduction of populations or recovery of the species.
Nesting and internesting habitat critical to the survival of marine turtle species is outlined in the Recovery Plan for Marine Turtles in Australia 2017 - 2027.
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Value/Sensitivity

Operational

Assessment of values or

EPBC Act o . EMBA Assessment of values or
area sensitivities within the e . ithi Relevant events
Common name Scientific name status e Al e presence sensitivities within EMBA
No overlap with Habitat
Critical to survival of the
species
Olive Ridley Lepidochelys Species not expected to Foraging, feeding or related
Turtle, Pacific p 4 E,M X P P v g. & . &
. olivacea occur behaviour likely to occur
Ridley Turtle
Unplanned
Habitat preference for reef Hazardous and non-
Short-nosed Aipysurus CE x flats or shallow waters v Species or species habitat hazardous unplanned
seasnake apraefrontalis along the outer reef edge in likely to occur discharges - solid
water depths to 10 m MDO/MGO release from
vessel collision
Unplanned
Salt-water Crocodylus M X Species not expected to v Species or habitat likely to MDO/MGO release from
crocodile porosus occur occur vessel collision
Spill response operations
Seabirds
) . ) Species likely to occur Breeding known to occur Planned
Lesser frigatebird | Fregata ariel M 4 ) v ) ] o
BIA for breeding BIA for breeding Noise emissions
Greater ) . Species or habitat known Light emissions
v v
frigatebird Fregata minor M Species may occur to occur Planned operational
discharges
. . Species or habitat likely to
Common noddy Anous stolidus M v Species may occur v ozculr : Ikely Atmospheric emissions
: ; Unplanned
Foraging, feeding or related
) ) behaviour likely to occur Breedine likelv to occur Hazardous and non-
lNhl'Fe;a(ljled /Phciethon M v within area v g Y Tzz:\rdous Ny unplanned
ropichir epturus . BIA for breedi ischarges - soli
P P BIA for breeding orbreeding &
(provisioning of chicks)
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occur

Value/Sensitivit Operational Assessment of values or
/ y EPBC Act P e s L EMBA Assessment of values or
— area sensitivities within the resence sensitivities within EMBA Relevant events
Common name Scientific name presence operational area P
Streaked Calonectris M v Species likely to occur v Species or habitat known Hazardous and non-
shearwater leucomelas P v to occur hazardous unplanned
discharges - liquid
. . Speci habitat .
Abbott’s booby Papasula abbotti E v Species may occur v oﬁ:ljlres or habitat may Minor hydrocarbon release
MDO/MGO oil release from
Breeding known to occur Breeding known to occur isi
Brown booby Sula leucogaster M 4 g ) v & ) vessel collision
BIA for breedlng BIA for breed|ng Sp||| response Operations
Australian  fairy | Sternula nereis v v Species or species habitat v Breeding known to occur
tern nereis may occur BIA for breeding
" Species not expected to . Unplanned
Crested tern Thalasseus bergii M X P P v Breeding known to occur =npahned
occur Hazardous and non-
speci . red t Breeding known to occur hazardous unplanned
.. ecies not expected to i - soli
Roseate tern Sterna dougallii M X pec P v BIA for breeding and discharges - solid
occur resting Hazardous and non-
hazardous unplanned
Hydroprogne Species not expected to i _liqui
Caspian tern c;s iap 9 M X oscur P v Breeding known to occur discharges - liquid
P Minor hydrocarbon release
. Breeding known to occur MDO/MGO release from
Little tern sternula M X Species not expected to v for breedi d vessel collision
albifrons occur BIA .or reeding an
resting Spill response operations
Wedge-tailed Species not expected to Breeding known to occur
& Ardenna pacifica M X P P v
shearwater occur BIA for breeding
Southern  giant- | Macronectes EM X Species not expected to v Species or habitat may
petrel giganteus ! occur occur
. . - Species not expected to Species or habitat likely to
Fork-tailed swift Apus pacificus M X P P v P ¥
occur occur
Species not expected to .
Masked booby Sula dactylatra M X P P v Breeding known to occur

Santos Ltd |
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Value/Sensitivit Operational Assessment of values or
/ y EPBC Act P e s y EMBA Assessment of values or
— area sensitivities within the resence sensitivities within EMBA Relevant events
Common name Scientific name presence operational area P
. Anous . Species or species habitat
Australian Lesser . . Species not expected to L
tenuirostris \Y X v may occur within area
Noddy occur
melanops
. Onychoprion Species not expected to Breeding known to occur
Bridled Tern ychop M X P P v &
anaethetus occur
Red-tailed Phaethon M X Species not expected to v Breeding known to occur
Tropicbird rubricauda occur
Species not expected to Breeding known to occur
Red-footed Booby | Sula sula M X P P v g
occur
Shorebirds
. Species reportedly ma Planned
Numenius of:)cur but Enlikel ! ive\r: Species or habitat known ; fci
Eastern curlew madaga- CE,M v vE v P Noise emissions
Lo coastal and shoreline to occur . _
scariensis ) Light emissions
habitat preference
Planned operational
Species reportedly may dine discharges
1 i i Breeding known to occur
Osprey Par{d/on M v occur but unlikely glven v g Atmospheric emissions
haliaetus coastal and shoreline BIA for breeding
habitat preference Unplanned
Speci dl Hazardous and non-
b | Calidri peaesb reporlt.i Iy may Speci habitat likel hazardous unplanned
ector.a alidris M v occur but unlikely gl\{en v pecies or habitat likely to discharges - solid
sandpiper melanotos coastal and shoreline occur
habitat preference Hazardous and non-
hazardous unplanned
Species  reportedly may discharges - liquid
occur but unlikel iven Species or habitat known .
Red knot Calidris canutus E, M v y N v P Minor hydrocarbon release
coastal and shoreline to occur
habitat preference MDO/MGO release from
vessel collision
Commpn Actitis M v Species reportedly may v Species or habitat known Spill response operations
sandpiper hypoleucos occur but unlikely given to occur
Santos Ltd | Keraudren Extension 3D Marine Seismic Survey Environment Plan Page 59 of 526



Santos

Value/Sensitivit Operational Assessment of values or
/ y EPBC Act P e L EMBA Assessment of values or
— area sensitivities within the resence sensitivities within EMBA Relevant events
Common name Scientific name presence operational area P
coastal and shoreline
habitat preference
Species reportedly may
. Calidris occur but unlikel iven Species or habitat known
Curlew sandpiper ) CE,M v v 8w v P
ferruginea coastal and shoreline to occur
habitat preference
Species reportedly may
Sharp-tailed Calidris occur but unlikel iven .
p. . M v v g . v Roosting known to occur
sandpiper acuminata coastal and shoreline
habitat preference
Calidris Species not expected to . Unplanned
Great Knot . . CE,M X P P v Roosting known to occur
tenuirostris occur MDO/MGO release from
Common . . Species not expected to Species or habitat known vessel collision
Tringa nebularia M X v . .
greenshank occur to occur Spill response operations
Greater Sand . .
Charadrius Species not expected to .
Plover, Large Sand .. Vv, X v Roosting known to occur
leschenaultii occur
Plover
. Charadrius Species not expected to Roosting known to occur
Oriental plover M X P P v 0stINg
veredus occur within area
Oriental Glareola M X Species not expected to v Roosting known to occur
pratincole maldivarum occur within area
. . Limosa Species not expected to Species or habitat known
Bar-tailed godwit . . vV, M X P P v P
lapponica baueri occur to occur
I Limosa . . .
Northern Siberian , Species not expected to Species or habitat known
) ) lapponica CE X v
bar-tailed godwit . occur to occur
menzbieri
Australian Rostratula £ X Species not expected to v Species or habitat likely to
painted-snipe australis occur occur
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Value/Sensitivit Operational Assessment of values or
/ y EPBC Act P e al. . EMBA Assessment of values or
— area sensitivities within the resence sensitivities within EMBA Relevant events
Common name Scientific name presence operational area P
. . Gallinago Species not expected to L
Swinhoe’s Snipe g M X P P v Roosting likely to occur
megala occur
. . . Gallinago Species not expected to L
Pin-tailed Snipe g M X P P v Roosting likely to occur
stenura occur
Broad-billed Limicola M X Species not expected to v Roosting known to occur
Sandpiper falcinellus occur within area
Limnodromus Species not expected to Roosting known to occur
Asian Dowitcher . M X P P v 05tINg
semipalmatus occur within area
Black-tailed . . Species not expected to Roosting known to occur
) Limosa limosa M X P P v P0Sting
Godwit occur within area
. Numenius Species not expected to Roosting known to occur
Little Curlew ) M X P P v 205tINg
minutus occur within area
. Numenius Species not expected to Roosting known to occur
Whimbrel M X P P v YOSHINg
phaeopus occur within area
Philomachus Species not expected to Roosting known to occur
Ruff M X P P v dosting
pugnax occur within area
PPacific  Golden Species not expected to Roosting known to occur
Pluvialis fulva M X P P v 0SNG
Plover occur within area
Pluvialis Species not expected to Roosting known to occur
Grey Plover M X P P v 0stNg
squatarola occur within area
. . . Species not expected to Roosting known to occur
Grey-tailed Tattler | Tringa brevipes M X P P v e g
occur within area
. Tringa Species not expected to Roosting known to occur
Marsh Sandpiper ga M X P P v 0SNG
stagnatilis occur within area
Common . Species not expected to Roosting known to occur
Tringa totanus M X P P v 0stiNg
Redshank occur within area
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Value/Sensitivity

Operational

Assessment of values or

occur

EPBC Act e . s EMBA Assessment of values or
area sensitivities within the e s .
Common name Scientific name status e Al e presence sensitivities within EMBA
Terek Sandpiper Xenus cinereus M « Species not expected to v Roosting known to occur

within area

Relevant events
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Table 3-7: Relevant threats identified in Recovery Plans and Conservation Advice for species that occur or may occur within the EMBA and which may be
affected by the Activity

. . Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant E / .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
Dwarf sawfish Sawfish ~ and  River | Habitat degradation and | ¢ Reduce and, where possible, eliminate any adverse
Sharks Multispecies | modification impacts of marine debris on sawfish and river shark
Recovery Plan (2015) species noting the linkages with the Threat Abatement
Plan for the Impact of Marine Debris on Vertebrate
Marine Life. 7.5
e 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
i) Pristis  zijsron (green species noting the linkages with the Threat Abatement
_§ sawfish) Plan for the Impact of Marine Debris on Vertebrate
s . . Marine Life.
T Sawfish  and  River
o Sharks Multispecies e Take into account and protect BIAs for sawfish and river
2 Recovery Plan (2015) sharks when assessing the impact of proposed activities
in the marine environment.
Freshwater sawfish Approved Conservation | Habitat degradation/ | ¢ Implement measures to reduce adverse impacts of 75
Advice for Pristis pristis | modification habitat degradation and/or modification.
(largetooth  sawfish) e Take into account and protect BlAs for sawfish and river
(2014). sharks when assessing the impact of proposed activities
in the marine environment.
Great white shark Recovery plan for the | Ecosystem effects as a result | ¢ Implement measures to reduce adverse impacts of 6.6
White Shark | of habitat modification and habitat degradation and/or modification.
(Carcharodon climate change
carcharias) (2013)
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. opr Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
Whale shark Approved Conservation | Boat strike from large vessels | ¢  Minimise transit time of large vessels in areas close to 7.6
Advice for Rhincodon marine features likely to correlate with whale shark
typus (whale shark) aggregations (Ningaloo Reef, Christmas Island and the
(2015) Coral Sea) and along the northward migration route.
Habitat  disruption  from | ¢ Implement measures to reduce adverse impacts of 6.2,6.3,
mineral exploration, habitat disruption. 6.5
production and
transportation
Marine debris e Reduce and, where possible, eliminate any adverse 7.5
impacts of marine debris on whale sharks.
e Takeinto account and protect BlAs for whale sharks when
assessing the impact of proposed activities in the marine
environment.
Northern river shark Approved Conservation | Marine debris e Reduce and, where possible, eliminate any adverse 7.5
Advice for  Glyphis impacts of marine debris on sawfish and river shark
garricki (Northern River species noting the linkages with the Threat Abatement
Shark) (2014) Plan for the Impact of Marine Debris on Vertebrate
Marine Life.
e Take into account and protect BIAs for sawfish and river
sharks when assessing the impact of proposed activities
in the marine environment.
Blue whale Blue Whale | Noise interference e Anthropogenic noise in biologically important areas will 6.2
Conservation be managed such that any blue whale continues to utilise
% Management Plan 2015 the area without injury and is not displaced from a
E -2025 (2015) foraging area.
§ e EPBC Act Policy Statement 2.1—Interaction between
offshore seismic exploration and whales is applied to all
seismic surveys.
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. opr Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
Habitat modification e Implement measures to reduce adverse impacts of 7.5
habitat degradation and/or modification.
Vessel disturbance e Ensure all vessel strike incidents are reported in the 7.6
National Ship Strike Database.
e Ensure the risk of vessel strikes on blue whales is
considered when assessing actions that increase vessel
traffic in areas where blue whales occur and, if required,
implement appropriate mitigation measures.

Fin whale Approved Conservation | Pollution (persistent toxic | ¢ Implement measures to manage and reduce, where 74,7.5
Advice for Balaenoptera | pollutants) possible waste generation.
physalus  (fin - whale) e Reduce and, where possible, eliminate any adverse
(2015) impacts of marine debris.

Vessel strike e Ensure all vessel strike incidents are reported in the 7.6
National Vessel Strike Database.

Anthropogenic noise and | e All seismic surveys must be undertaken consistent with 6.2

acoustic disturbance Part A of the EPBC Act Policy Statement 2.1 — Interaction
between offshore seismic exploration and whales.

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

Humpback whale Approved Conservation | Noise Interference e For actions involving acoustic impacts on humpback 6.2
Advice for Megaptera whale calving, resting, feeding areas, or confined
novaeangliae migratory pathways site specific acoustic modelling
(humpback whale) should be undertaken (including cumulative noise
(2015) impacts).

e 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.
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. opr Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant 9 / .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
e 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 e Implement measures to reduce adverse impacts of 7.1,7.2
habitat degradation and/or modification.
Entanglement (marine debris) | ¢ Reduce and, where possible, eliminate any adverse 7.5
impacts of marine debris.
Vessel Strike e 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.
e All collisions with whales in Commonwealth waters are
reported via the National Ship Strike Database.
Sei whale Approved Conservation | Pollution (persistent toxic | ¢ Implement measures to manage and reduce, where 74,75
Advice for Balaenoptera | pollutants) possible, waste generation.
borealis  (sei whale) . . ]
(2015) Vessel strike e Ensure all vessel strike incidents are reported in the 7.6
National Vessel Strike Database.
Anthropogenic noise and | e All seismic surveys must be undertaken consistent with 6.2
acoustic disturbance Part A of the EPBC Act Policy Statement 2.1 — Interaction
between offshore seismic exploration and whales.
Habitat degradation including | ¢ Implement measures to reduce adverse impacts of 7.1,7.2
pollution (increasing port habitat degradation and/or modification.
expansion and coastal
development)
‘é “ Green turtle Recovery plan  for | Deteriorating water quality e Implement measures to manage and reduce, where 7.1,7.2,
e = marine turtles in possible waste generation. 7.5
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. ip Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant 9 / .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
Australia 2017 — 2027 | narine debris e Reduce and, where possible, eliminate any adverse 7.5
(2017) impacts of marine debris on marine turtles.
Light pollution e  Manage artificial light from onshore and offshore sources 6.4
to ensure biologically important behaviours of nesting
adults and emerging/dispersing hatchlings can continue.
Vessel disturbance e Manage activities to ensure marine turtles are not 7.6
displaced from identified Habitat Critical to the survival
and biological important areas.
Noise interference e A precautionary approach should be applied to seismic 6.2
work, such that surveys planned to occur inside important
internesting habitat should be scheduled outside the
nesting season.
e  Seismic surveys must undertake soft starts during surveys
irrespective of location and time of year to protect marine
turtles.
Hawksbill turtle Recovery plan  for | Deteriorating water quality e Implement measures to manage and reduce, where 7.1,7.2
marine turtles in possible, waste generation.
Australia 2017 - 2027 ) ] ) .
(2017) Marine debris e Reduce and, where possible, eliminate any adverse 7.5
impacts of marine debris on marine turtles.
Light pollution e Manage artificial light from onshore and offshore sources 6.4
to ensure biologically important behaviours of nesting
adults and emerging/dispersing hatchlings can continue.
Vessel disturbance e Manage activities to ensure marine turtles are not 7.6
displaced from identified Habitat Critical to the survival
and biological important areas.
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Taxa

Common Name

Recovery Plan /
Conservation Advice

Threats identified as relevant
to the Activity

Requirements / advice relevant to the Keraudren Extension

3D MSS

Addressed
in EP
Section

Noise interference

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

Seismic surveys must undertake soft starts during surveys
irrespective of location and time of year to protect marine
turtles.

6.2

Flatback turtle

Recovery plan  for
marine turtles in
Australia 2017 — 2027
(2017)

Deteriorating water quality

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

7.1,7.2

Marine debris

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

7.5

Light pollution

Manage artificial light from onshore and offshore sources
to ensure biologically important behaviours of nesting
adults and emerging/dispersing hatchlings can continue.

6.4

Vessel disturbance

Manage activities to ensure marine turtles are not
displaced from identified habitat critical to the survival
and biological important areas.

7.6

Noise interference

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

Seismic surveys must undertake soft starts during surveys
irrespective of location and time of year to protect marine
turtles.

6.2

Leatherback turtle

Recovery plan  for
marine turtles in
Australia 2017 — 2027
(2017)

Deteriorating water quality

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

7.1,7.2

Marine debris

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

7.5
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Taxa

Common Name

Recovery Plan /
Conservation Advice

Threats identified as relevant
to the Activity

Requirements / advice relevant to the Keraudren Extension
3D MSS

Addressed
in EP
Section

Light pollution

e Manage artificial light from onshore and offshore sources
to ensure biologically important behaviours of nesting
adults and emerging/dispersing hatchlings can continue.

6.4

Vessel disturbance

e Manage activities to ensure marine turtles are not
displaced from identified habitat critical to the survival
and biological important areas.

7.6

Noise interference

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

e  Seismic surveys must undertake soft starts during surveys
irrespective of location and time of year to protect marine
turtles.

6.2

Loggerhead turtle

Recovery plan  for
marine turtles in
Australia 2017 — 2027
(2017)

Deteriorating water quality

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

7.1,7.2

Marine debris

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

7.5

Light pollution

e Manage artificial light from onshore and offshore sources
to ensure biologically important behaviours of nesting
adults and emerging/dispersing hatchlings can continue.

6.4

Vessel disturbance

e Manage activities to ensure marine turtles are not
displaced from identified habitat critical to the survival
and biological important areas.

7.6

Noise interference

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

6.2
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. ip Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant 9 / .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
e Seismic surveys must undertake soft starts during surveys
irrespective of location and time of year to protect marine
turtles.
Short-nosed seasnake | Commonwealth Degradation of reef habitat e Implement measures to reduce adverse impacts of 7.1
Conservation Advice on habitat degradation and/or modification.
Aipysurus apraefrontalis
(short-nosed seasnake)
(2011)
Australian lesser | Approved Conservation | Habitat loss, disturbance and | ¢  Manage disturbance at important sites when Australian 7.1,7.2
noddy Advice  for  Anous | modification lesser noddy are present.
tenu1ros.tr/s melanops e Implement measures to reduce adverse impacts of
(Australian lesser habitat degradation and/or modification.
noddy) (2015)
Bar-tailed godwit Approved Conservation | Habitat loss and degradation | ¢ Manage disturbance at important sites when bar-tailed 7.1,7.2
Advice for  Limosa | from pollution godwits are present.
/appon/ca bguer/ (bar- e Implement measures to reduce adverse impacts of
%) tailed godwit western habitat degradation and/or modification.
= Alaskan) (2016)
@
Curlew sandpiper Approved Conservation | Habitat loss and degradation | ¢ Manage disturbance at important sites when curlew 7.1,7.2
Advice for  Calidris | from pollution sandpipers are present.
ferrug{nea (Curlew e Implement measures to reduce adverse impacts of
Sandpiper) (2015) habitat degradation and/or modification.
Eastern curlew Approved Conservation | Habitat loss and degradation | ¢ Manage disturbance at important sites when eastern 7.1,7.2
Advice for Numenius | from pollution curlews are present.
madagascariensis e Implement measures to reduce adverse impacts of
(Eastern Curlew) (2015) habitat degradation and/or modification.
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. ip Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant 9 / .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
Northern Siberian | Approved Conservation | Habitat loss and degradation | ¢ Manage disturbance at important sites when northern 7.1,7.2
bar-tailed godwit Advice for Limosa | from pollution Siberian bar-tailed godwits are present.
Iappon.lca menzb/e{v e Implement measures to reduce adverse impacts of
(bar-tailed godwit habitat degradation and/or modification.
northern
Siberian)(2016)
Red knot Approved Conservation | Pollution/contamination e Implement measures to manage and reduce, where 7.1,7.2
Advice for  Calidris | impacts possible, waste generation.
canutus  (Red  knot) . - - -
(2016) Disturbance e Manage disturbance at important sites when red knots 7.1,7.2
are present.
Habitat loss and degradation | ¢ Implement measures to reduce adverse impacts of 7.1,7.2
habitat degradation and/or modification.
Abbott's booby Conservation advice | Modification and destruction | ¢ Manage disturbance at important sites when Abbott’s 7.1,7.2
Papasula abbotti | of breeding habitat booby are present.
Abbott's ) bopby e Implement measures to reduce adverse impacts of
(northern Siberian) habitat degradation and/or modification.
(2015)
Australian painted | Approved Conservation | Habitat loss, disturbance and | ¢ Manage disturbance at important sites when Australian 7.1,7.2
snipe Advice for Rostratula | modification painted snipes are present.
au.stralls ) (Australian e Implement measures to reduce adverse impacts of
painted snipe) (2013) habitat degradation and/or modification.
Common sandpiper, | Wildlife  conservation | Habitat degradation/ | ¢ Manage disturbance at important sites migratory 7.1,7.2
red knot, oriental | plan for migratory | modification (oil pollution) shorebirds are present.
pIovgr, orler'1tal shorebirds (2015) e Implement measures to reduce adverse impacts of
pratln-cole, bar tailed habitat degradation and/or modification.
godwit, common
greenshank
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. ip Requirements / advice relevant to the Keraudren Extension | Addressed
Recovery Plan / Threats identified as relevant 9 / .
Taxa Common Name . . . . 3D MSS in EP
Conservation Advice to the Activity .
Section
Great knot Approved Conservation | Habitat loss and degradation | ¢  Manage disturbance at important sites when great knots 7.1,7.2
Advice for  Calidris are present.
tenuirostris (great knot) e Implement measures to reduce adverse impacts of
(2016) habitat degradation and/or modification.
Greater sand plover Approved Conservation | Habitat loss and degradation | ¢ Manage disturbance at important sites when greater 7.1,7.2
Advice for Charadrius | from pollution sand plovers are present.
leschenaultii - (greater e Implement measures to reduce adverse impacts of
sand plover) (2016) habitat degradation and/or modification.
Lesser sand plover Approved Conservation | Habitat loss and degradation | ¢  Manage disturbance at important sites when lesser sand 7.1,7.2
Advice for Charadrius | from pollution plovers are present.
mongolus (lesser sand e Implement measures to reduce adverse impacts of
plover) (2016) habitat degradation and/or modification.
Australian fairy tern Approved Conservation | Habitat loss, disturbance and | ¢  Manage disturbance at important sites when Australian 7.1,7.2
Advice for Sternula | modification from pollution fairy terns are present.
neireis nereis (Australian e Implement measures to reduce adverse impacts of
fairy tern) (2011) habitat degradation and/or modification.
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3.2.3.1 Epibenthos in 40 to 60 m water depth

In 2019, Santos commissioned a study to investigate the potential presence of silver-lipped pearl oysters,
Pinctada maxima, and pearl oyster habitat targeted at 40 to 60 m water depths (measured from lowest
astronomical tide [LAT]) within the Keraudren 3D MSS operational area using towed video imagery (RPS 2019;
Appendix D). The 40 to 60 m water depths corresponded with the shallowest water depths within the
Keraudren 3D MSS operational area, with towed video transects targeting morphological features that were
considered most likely to support pearl oysters. The Keraudren Extension 3D MSS operational area overlaps
with the towed video target area, and the depth range and seabed morphology are similar (Figure 3-9).

Therefore, the findings of the RPS (2019) study results are considered to be representative of the potential
presence of pearl oysters and pearl oyster habitat in the Keraudren Extension 3D MSS operational area.
Consequently, the epibenthic communities at these water depths have now been described for the former
configuration area. As this information is recent and specific to the Keraudren seismic survey, it is not yet
included in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062,
Appendix B).

The following dot points provide a summary of the epibenthos recorded in this depth range:

e Common epibiota included sponges, hydroids, whip corals, soft corals, crinoids, echinoderms (starfish,
basket stars and sea cucumbers), gorgonians and ascidians;

e Densities and growth forms of epibiota (e.g. hydroids and sponges) were often a characteristic of specific
habitat types. For example, habitats characterised by low abundance, short, turf-like forms were often
characterised by mobile sand habitats with patches/troughs of more consolidated gravel/rock prone
indicating periodic inundation by sand waves;

e Most transects comprised several different habitat types with high abundance, diverse assemblages in
patches interspersed by lower abundance/diversity sand or sandy gravel habitats;

e Most common substrate type was consolidated sandy gravel with shell fragments, which was stabilised
by patchy, very low-lying hydroid/bryozoan turf (40-75% cover). Large epibiota was generally evenly
distributed as shorter forms at relatively low abundance (<5% cover) or occurred as denser patches of
larger growth forms on consolidated gravel in depressions or troughs (up to 24% cover);

e Another common habitat observed was large sand waves (with gently sloping relief) and very low
abundance of epibiota (<1%) or no conspicuous epibiota;

e Of note was a mesophotic gorgonian forest with high densities of large epibiota on relatively flat
emergent bedrock with sand/gravel veneer. Gorgonians were estimated at between 1 to 1.8m high, with
shorter colonies also present;

e Only two pearl oysters were identified from a total of 21.9 km of seabed surveyed. Both individuals were
observed growing in water depths of 50-54 m (LAT). This indicated that although potential pearl habitat
was likely to occur in the depth range surveyed, the habitat did not support a high density of pearl oysters
(only a few individuals); and

e The majority of potential pearl oyster habitat was found on the western side of the Keraudren 3D MSS
operational area, with habitats in the central and eastern sections of the study area (overlapped by the
current Keraudren Extension 3D MSS operational area) considered to be sub-optimal for pearl oysters.

Based on the findings of this study, the shallowest areas of the Keraudren Extension 3D MSS operational area
are likely to support only sub-optimal pearl oyster habitat and low densities of pearl oysters (a few
individuals). These findings are consistent with preliminary survey results from the Santos funded and
Australian Institute of Marine Science (AIMS) led North West Shoals to Shore research program (NWSSRP),
which has surveyed for pearl oysters and pearl oyster habitat in waters off Eighty Mile Beach to the west of
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the operational area. Preliminary data from this study indicates that pearl oysters are more common in water
depths less than 40 m. Only a few individual pearl oysters have been found in water depths between 40 and
70 m (Miller 2019).
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3.2.3.2 Fish associated with the ancient coastline KEF

As described in Values and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062,
Appendix B), the ancient coastline at the 125 m depth contour KEF is thought to provide areas of hard
substrate that may contribute to higher biological diversity. There is currently limited published information
available, but the hard substrate and raised epibiota predicted to occur in this area may provide suitable
habitat for demersal fish species. Preliminary data from the AIMS North West Shoals to Shore research
program, which includes multibeam and towed video surveys of some areas of the ancient coastline at the
125 m depth contour KEF, has found that these depth contours are dominated by sandy habitats with only
some areas of hard substrate filter feeder communities. However, diverse fish populations are still associated
with the sandy substrates (Miller 2019).

Santos commissioned a study to describe the fishes associated with the ancient coastline at the 125 m depth
contour KEF (RPS 2019; Appendix D). Nine sites at three separate geographic locations were surveyed in the
KEF, as presented in Figure 3-9. The study sites in Location 1 (sites 1, 2 and 3) are over 40 km west from the
Keraudren Extension 3D MSS operational area while the study sites at Location 2 (sites 4, 5 and 6) and
Location 3 (sites 7, 8 and 9) are located within the Keraudren Extension 3D MSS full power zone. Field work
was completed in late October 2018 using a stereo baited remote underwater video system (SBRUVS)
technique with 5 units deployed on the 125 m depth contour at each of the 9 sites within a depth range of
120 m to 130 m (RPS 2019; Appendix D).

Key findings from the survey in relation to the ancient coastline at the 125 m depth contour KEF were:

e Atotal of 643 fish from 39 species and 17 families were recorded across the 3 KEF study locations, with
goldband snapper (Pristipomoides multidens) and yellow spotted rock cod (Epinephelus areolatus) being
the only commercially important species observed at these locations on the KEF;

e No escarpment, complex relief, emergent bedrock or complex epibiota assemblages were recorded on
video or observed on the vessel sounder at the KEF survey sites;

e Limited variation in fish assemblages of the KEF were observed between the three KEF study locations;

e Although within-site variability was high, abundances of fish species were low in the area, comprising
relatively mobile demersal fish species; and

e The four most ubiquitous species were lunartail pufferfish (72% deployments), threadfin bream (67%
deployments), longnose trevally (59% deployments) and giant trevally (47% deployments).

As part of the above study, an area of high relief seabed that was evident on the vessel depth sounder
between 97 to 114 m water depths outside of the KEF, to the south of Location 1 (over 40 km to the west of
the Keraudren Extension operational area) was also explored opportunistically. At this location, 5 SBRUVS
units were deployed at 3 sites (Figure 3-9). A total of 388 fish from 38 species and 20 families were recorded.
Two of these sites exhibited higher relief emergent habitat, a significant increase in cover of octocoral and
greater occurrence and abundance of commercially important species such as red emperor (Lutjanus sebae),
the yellow spotted rock cod (Epinephelus areolatus) and goldband snapper (Pristipomoides multidens). Seven
commercially fished species were found at these sites compared to the two species on the ancient coastline
at the 125 m depth contour KEF. The third ‘exploratory’ site was more like the planned locations surveyed
than the two sites with higher relief habitat and greater number of fish species and abundance (RPS 2019;
Appendix D).

3.2.3.3 EPBC Act-listed Threatened and Migratory Fish Species

The BIAs for EPBC Act-protected fish and sharks are shown in Figure 3-5. The whale shark foraging BIA
overlaps with the operational area. Whale sharks are known to forage northward from Ningaloo along the
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200 m isobath. Aggregation timing of whale sharks at Ningaloo Reef is from March to June (Wilson et al.
2006). The small size and general absence of female whale sharks from Ningaloo Reef suggests that the region
may be important for feeding rather than breeding (Norman and Stevens 2007).

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). This migration route has been identified as a BIA which follows the 200 m isobath and
extends from Ningaloo to waters in the north Kimberley region.

The BIA that overlaps the Keraudren Extension 3D MSS operational area represents waters where solitary
whale sharks may forage during the migration from Ningaloo, which occurs primarily in Spring (September
to November).

The EMBA also overlaps the foraging, pupping and nursing BIAs for dwarf sawfish, green sawfish and
freshwater sawfish (Figure 3-5).

3.2.3.4 Conservation-dependent Fish Species

Two fish species listed as Conservation Dependent (CD) under the EPBC Act, the southern bluefin tuna
(Thannus maccoyli) and the scalloped hammerhead shark (Sphyra lewini), have been identified in the EMBA
but are not described in the Values and Sensitivities of the Western Australian Marine Environment (EA-00-
RI-10062, Appendix B) document.

Southern Bluefin Tuna

The southern bluefin tuna occurs throughout waters 30-50 °S but mainly in the eastern Indian Ocean and
south-western Pacific Ocean. In Australian waters, the species ranges from northern Western Australia,
around the southern coast to northern New South Wales. Spawning occurs in warm waters south of Java, to
the north-west of the operational area (Figure 3-10), from August to April, with a peak during October-
February (Honda et al. 2010). Following spawning, juveniles migrate south following the Western Australian
coast, with juveniles commonly found in coastal waters off southern Australia during summer, and in deeper,
temperate oceanic waters during winter (Phillips et al., 2009). Juveniles inhabit inshore waters (Honda et al.
2010) where they are thought to congregate at reefs, lumps and seamounts (Fujioka et al. 2010). Southern
bluefin tuna may occur within the operational area and EMBA, particularly during summer/autumn when
juveniles migrate southwards.
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Scalloped Hammerhead Shark

The scalloped hammerhead shark is widely distributed in tropical and sub-tropical waters, primarily
inhabiting shallow coastal shelfs. In Australia, the species ranges from Geographe Bay in Western Australia,
around the northern coast to Wollongong in New South Wales (Harry et al. 2011). Pupping has been reported
year-round on the east coast of Australia, peaking during November and December, with juveniles remaining
in shallow inshore habitats (Harry et al. 2011). The species is highly mobile but rarely ventures into deep
offshore waters. Hammerhead sharks have been observed close inshore, even entering estuarine habitats,
as well as offshore to depths up to 275 metres. Accordingly, the hammerhead shark may occur in the
operational area and shallower depths of the EMBA. A recent study recorded five individuals on the ancient
coastline at the 125 m depth contour KEF using SBRUVS (See Section 3.2.3.2 and Supplementary Table 1 in
RPS 2019; Appendix D).

3.2.3.5 Humpback Whale Migration

Humpback whales traverse waters off the west coast of Australia as they migrate annually from summer
feeding grounds in Antarctica to the nearshore waters of the Kimberley region where they breed and calve
during winter. The waters up to 50 km from the coast of north-west WA are designated as a migration BIA
(Figure 3-6). The humpback whale migration BIA overlaps with the southern portion of the operational area.
Characteristics of the northern and southern migrations are summarised in Table 3-8.

During the northbound migration, the data presented in Jenner et al. (2001) indicates the whales appear to
remain within the 200 m isobath near the Montebello Island before moving closer to shore as they head
further north to the calving grounds in the Kimberley. The humpback whale migration corridor is not an
identified aggregation area or critical habitat, whales are in transit, and are migrating from their southern
polar ‘summer’ feeding grounds to their northern tropical ‘winter’ calving / breeding grounds.

The northern migration across the North West Shelf towards resting and calving grounds in the Kimberley
region may occur from as early as June through to August and the southward migration from September to
October, though actual timing of annual migration may vary by as much as 3 weeks from year to year due to
food availability in the Antarctic (Jenner et al. 2001; Thums et al. 2018). Peak northward migration across the
North West Shelf is identified from late July to early August, and peak southward migration from late August
to early September. Data collected between 1995 and 1997 by the Centre for Whale Research indicates that
the period for peak northern migration into the calving grounds in the Kimberley is mid to late July and the
peak for southern migration from the Kimberley is in the first half of September.

Based on migration data presented in Thums et al. (2018), it is possible that a small number of migrating
individuals will traverse the operational area prior to seismic survey termination (Figure 3-11). This migration
data collected over 2008, 2009 and 2011 for tagged humpback whales shows there are few migration paths
that overlap with the proposed Keraudren Extension 3D MSS operational area, and where there is overlap
the number of days that the humpback whales may spend within the operational area during their northern
migration would be hours rather than days (i.e., <0.5 days; Figure 3-11).

Marine fauna sightings data collected during the previous Santos Keraudren 3D MSS between May and July
2019 included 42 confirmed sightings of humpback whales. The first sighting occurred on 8" of June 2019.
Occasional sightings of humpback whales were subsequently made every few days throughout June,
becoming more frequent in late June and through to mid-July when multiple sightings were made most days.
The final recorded humpback whale sighting was on 15™ of July 2019, following which the survey was
terminated. Of all 42 humpback whale sightings, 38 were made at longitudes greater than 19°S, which
correspond with the southern part of the operational area and water depths less than 90 m. The other four
sightings were made near the north-west boundary of the survey in water depths of approximately 150 m or
greater. These sightings are broadly consistent with the data presented in Jenner et al. (2001), Thums et al.
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(2018) and the basis for the migration BIA, where the majority of the migrating humpback population pass
through these waters within approximately 100 km of the coast, with a relatively small number of animals

passing further offshore.

Table 3-8: Key periods for migrating humpback whales in the vicinity of the operational area

Migrations

Description

Timing

Northbound migration:
Port Hedland to Broome

Peaks July and tapers off by August (may vary by 3 weeks
from year to year).

Extends further from the coast compared to the southern
migration, in water depths up to 200 m with the greatest
number of animals in water depths of approximately 50 m
(Figure 3-11).

Commences in June.

Peaks in late July - Early
August

Southbound migration:
Broome to Port Hedland

Southerly migration in this area is contracted in a
narrower band than the northerly migration route
generally occurring closer to the coast within the 50 m
isobath, and generally in waters less than 35 m deep
(Figure 3-11).

Commences in August.

Peaks late September -
Early October

(2018).

Note: This information has been sourced from Jenner et al. (2001); DoEE (2015); DMP (2003); and Thums et al.
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3.2.3.6 Pygmy Blue Whale Migration

The pygmy blue whale (Balaenoptera musculus brevicauda) is a subspecies of the blue whale, of which there
are four species. Pygmy blue whales migrate as solitary animals or in small groups along the continental
slope, typically at depths between 500 m and 1,000 m on the way to grounds in the Banda and Molucca Seas
near Indonesia, where calving is understood to occur (Double et al. 2014).

The northern migration passes the Perth Canyon from January to May and north bound animals have been
detected off Exmouth and the Montebello Islands between April and August (Double et al. 2012, McCauley
and Jenner 2010). During the southern migration, pygmy blue whales pass south of the Montebello Islands
and Exmouth from October to the end of January, peaking in late November to early December (Double et
al. 2012).

Tagging surveys have shown pygmy blue whales migrating northward past the North West Cape after which
they travelled approximately 240 km offshore (Woodside 2012). During the southern migration, Gavrilov et
al. (2018) found that pygmy blue whales tended to travel southward much further away from the coast, at
distances of up to 400 km from shore.

The BIA for migrating pygmy blue whales is located approximately 30 km north-west of the operational area
over 100 km from the survey area. A broader distribution BIA indicates where pygmy blue whales may also
occur outside of the key migration route, which overlaps the operational area. Further, at the most northerly
limit of the EMBA there is a foraging BIA in waters surrounding Scott reef (Figure 3-6).

Marine fauna sightings data collected during the previous Santos Keraudren 3D MSS between May and July
2019 did not include any confirmed pygmy blue whale sightings, likely due to the distance of the survey from
the key migration route. Similarly, very few or no pygmy blue whales are expected to occur within the
Keraudren Extension 3D MSS operational area.

3.2.3.7 Marine Turtles

The BIAs and Habitat Critical to the survival of turtles are shown in Figure 3-7. The EMBA overlaps with BIAs
for flatback, green, hawksbill and loggerhead turtles. These turtle species and BIAs are described in Values
and Sensitivities of the Western Australian Marine Environment (EA-00-RI-10062, Appendix B).

The operational area intersects a BIA (internesting) and Habitat Critical (internesting) for flatback turtles. The
Habitat Critical for internesting is defined as a 60-km buffer zone seaward of designated nesting habitat,
while the BIA for internesting is 90 km from the nesting habitat.

In the Kimberley and Pilbara regions of Western Australia, from approximately the Lacepede Islands to
Exmouth, there is a mid-summer peak nesting season for flatback turtles. More specifically, nesting and
internesting in the Pilbara and south-west Kimberley stocks occurs between October and March with a peak
period of December to January (DoEE, 2017). 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).

Although turtles remain close to nesting beaches during the internesting period, there is evidence that some
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).
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3.2.4 Socio-economic

The section describes the socio-economic values within the EMBA being commercial fisheries, shipping,
recreational fishing, oil and gas industry, tourism, cultural heritage, submarine cables and defence activities.
As active and socio-economically important co-users of the marine environment within the operational area
and surrounds, the focus of this section is on commercial fishers.

3.2.4.1 Commercial Fisheries

Commonwealth and Western Australian State-managed fisheries overlapping the EMBA are illustrated in
Figure 3-12 and Figure 3-13 respectively.

Identification of relevant fisheries within the Bedout Sub-basin has been ongoing since 2008 through
consultation with the WA Department of Primary Industries and Regional Development (DPIRD) and West
Australian Fishing Industry Council (WAFIC). Further, Santos continually updates its understanding of the
fisheries through reviews of annual status of the fishery reports published by DPIRD and the Australian
Bureau of Agricultural and Resource Economics and Sciences (ABARES), other relevant fisheries management
publications, and fishery catch and effort data (Section 3.2.4.2).

A review of available fishery management information for pelagic and demersal finfish fisheries indicated
that whilst fisheries management measures includes annual quotas, and closure of specific areas all the time,
none of the fisheries have specific time periods of closure for spawning/ aggregation.

The commercial fisheries that overlap the EMBA are summarised in Table 3-9 below.

3.2.4.2 FishCube Data

Santos requested annual catch and effort data (FishCube data) from 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:

e Catch and effort data for the most recent 10 years (2009-2018, aggregated); and

e Annual catch and effort data for each of the most recent 5 years (2014, 2015, 2016, 2017, 2018).

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:

e Weight (kg) — a measure of fish catches per CAES block during the period of interest;

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

e 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.

Appendix E presents the FishCube data that has been mapped for the following fisheries, which have a spatial
overlap and/or recorded fishing effort within the operational area:
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Mackerel Managed Fishery (Area 2 - Pilbara);
Pilbara Fish Trawl (Interim) Managed Fishery;
Pilbara Line Fishery;

Pilbara Trap Managed Fishery;

Specimen Shell Managed Fishery; and

Pearl Oyster Managed Fishery.

Additional catch data by fish species was also provided by commercial fishers, MG Kailis and Westmore
Seafoods, which shows the total volume of catch per 10x10 nm block for bluespotted emperor, brownstripe
snapper, crimson snapper, frypan bream, goldband snapper, rankin cod, red emperor, saddletail snapper,
spangled emperor, threadfin breams — noting that these data are the total volume of fish caught per year in
kg for each block and not catch-per-unit-effort (CPUE). For permissioning reasons, this data cannot be
presented in this EP but it has previously been submitted to NOPSEMA with the previous Keraudren Extension
3D MSS EP.
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Table 3-9: State-managed and Commonwealth-managed fisheries overlapping the operational area and EMBA

Santos

Fishery Licence Area Description Gear Types | Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence Relevant Events
State-Managed Fisheries
Pilbara Fish Trawl The Pilbara Fish Trawl Interim Managed Demersal Bluespotted emperor In 2018, the total catch for the PTIMF was Fishing activity and target species occur | Planned:
Interim Managed Fishery (PFTIMF) is situated in the Pilbara trawl (Lethrinus punctulatus) 1,975 tonnes, making up 75% of the total in the operational area. . . .
. L . . . Interaction with other marine users
Fishery (PFTIMF) region in the north-west of Australia. It . catch by the Pilbara Demersal Scalefish . .
. . Red emperor (Lutjanus sebae) . ) - FishCube data (Appendix E) shows . -
occupies the waters north of latitude Fisheries (PDSF), comprising the trawl, trap . . Noise emissions
Newman et al. (2019a) I . . . L . fishing effort in the last ten years occurs
21°35’S and between longitudes Rankin cod (Epinephelus and line fisheries. )
S o . . . over an area of 23,058 km?. The Unplanned:
114°9’36”E and 120°E. The Fishery is multinotatus) . . . . 2
. In the 2018 season, there were 11 licences in | operational area overlaps with 6,310 km
seaward of the 50 m isobath and landward - ) _— Hazardous and non-hazardous
of the 200 m isobath Goldband snapper this fishery held by four licence holders. (27%) of the area of fishing effort. unolanned discharges - solid
’ (Pristipomoides multidens) According to FishCube data up to four vessels | Fishing effort has occurred consistently P &
The Fishery consists of two zones; Zone 1 were active during the 2018 season. within the operational area each year for | Hazardous and non-hazardous
. . . Other demersal snapper, . L
in the south west of the Fishery (which is - the last 5 years. unplanned discharges - liquid
: ' emperor, cod and grouper Fishing occurs year-round.
closed to trawling) and Zone 2 in the . .
. . . species are also caught. Minor hydrocarbon release
north, which consists of six management
areas, Areas 1to 6. Areas 1, 2,4 and 5 are MDO/MGO release from vessel
open to trawl fishing all year round. The collision
total area of these areas is 6,900 nm? . .
B Spill response operations
(23,666 km?).
Pilbara Trap Managed | The Pilbara Trap Managed Fishery lies Demersal Bluespotted emperor In the 2018 season, there were six licenses in Fishing activity and target species occur Planned:
Fishery (PTMF) north of latitude 21°44’S and between fish traps (Lethrinus punctulatus) the Pilbara Trap Fishery, held between two in the operational area.

Newman et al. (2019a)

longitudes 114°9.6’E and 120°00’E on the
landward side of a boundary
approximating the 200 m isobath and
seaward of a line generally following the
30 m isobath.

Red emperor (Lutjanus sebae)

Rankin cod (Epinephelus
multinotatus)

Goldband snapper
(Pristipomoides multidens)

Other demersal snapper,
emperor, cod and grouper
species are also caught.

operators. According to FishCube data less
than three vessels were active for majority of
the season, with a third vessel active only in
July.

In 2018, the total catch for the PTMF was 562
tonnes, making up 21% of the total catch by
the PDSF.

Fishing occurs year-round.

FishCube data (Appendix E) for the last
ten years reports that a maximum of 3
vessels have operated in the operational
area. Fishing effort occurs over an area
of 86,006 km?. The operational area
overlaps with 19,691 km? (23%) of the
area of fishing effort. Less than three
vessels have operated in the operational
area each year for the last 5 years.

Interaction with other marine users

Noise emissions

Unplanned:

Hazardous and non-hazardous
unplanned discharges - solid

Hazardous and non-hazardous
unplanned discharges - liquid

Minor hydrocarbon release

MDO/MGO release from vessel
collision

Spill response operations
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Fishery

Licence Area Description

Gear Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

Relevant Events

Pilbara Line Fishery

(PLF)

Newman et al. (2019a)

The PLMF fishing boat licensees are
permitted to operate anywhere within
"Pilbara waters", bounded by a line
commencing at the intersection of 21°56’S
latitude and the high water mark on the
western side of the North West Cape on
the mainland of Western Australia; west
along the parallel to the intersection of
21°56’S latitude and the boundary of the
Australian Fishing Zone and north to
longitude 120°E.

Demersal
long line

Goldband snapper
(Pristipomoides multidens)

Ruby snapper (Etelis
carbunculus)

Other demersal snapper,
emperor, cod and grouper
species are also caught.

In the 2018 season there are nine individual
licences in the Pilbara Line Fishery, held by
seven operators. According to FishCube data
less than three vessels were active during the
season.

The total catch in 2018 for the PLF was 95
tonnes, making up 4% of the total catch by the
PDSF.

Fishing occurs year-round.

Fishing activity and target species occur
in the operational area.

FishCube data (Appendix E) shows
fishing effort in the last ten years has
occurred over an area of 146,414 km?.
The operational area overlaps with 8,802
km? of the area of effort (6%). FishCube
data reports that less than three vessels
have operated in the operational area
each year for the last 5 years, compared
with greater fishing effort located to the
west of the Operational Area between
Exmouth and Dampier.

Planned:

Interaction with other marine users

Noise emissions

Unplanned:

Hazardous and non-hazardous
unplanned discharges - solid

Hazardous and non-hazardous
unplanned discharges - liquid

Minor hydrocarbon release

MDO/MGO release from vessel
collision

Spill response operations

Northern Demersal
Scalefish Managed
Fishery (NDSMF)

Newman et al. (2008)
Newman et al. (2019a)

The Northern Demersal Scalefish Managed
Fishery licence area includes waters off the
north-west coast of Western Australia
(WA) in the waters east of 120° E
longitude, extending from Eighty Mile
Beach to the WA-Northern Territory (NT)
border and out to the edge of the
Australian Fishing Zone (200 nautical
miles).

The fishery is divided into two fishing
areas; an inshore sector (Area 1) and an
offshore sector (Area 2). Area 2 extends
offshore from the 30 metres depth
contour and is further subdivided into
Zones A, B and C.

Fish traps.

Handlines
and
droplines
also
permitted in
the fishery.

Red emperor (Lutjanus sebae)

Goldband snapper
(Pristipomoides multidens)

Other demersal snapper,
emperor, cod and grouper
species are also caught,
including but not limited to
bluespotted emperor,
spangled emperor, saddletail
snapper, crimson snapper and
rankin cod.

The fishery principally operates in depths of
60-150 metres water. Most catch occurs in
Zone B of Area 2.

Fishing occurs year-round.

Vessels in the fishery operate out of Broome
and Darwin. Fishers travel long distances to
fishing grounds and typically fish at multiple
sites over a period of 4-10 days. Including
steaming time, vessels are typically away from
port for 1-2 weeks at a time. Traps are
typically set for 4-5 hours or left overnight
before being pulled.

Eight vessels operated in the fishery between
2013 and 2015, reducing to seven vessels
2015 and 2017.

The NDSMF is located adjacent to the
operational area. Therefore, no fishing
activity will occur in the operational area,
but may occur in waters adjacent to the
operational area from time to time.

Target species occur in the operational
area.

Planned:
Noise emissions

Unplanned:

Hazardous and non-hazardous
unplanned discharges - solid

Hazardous and non-hazardous
unplanned discharges - liquid

Minor hydrocarbon release

MDO/MGO release from vessel
collision

Spill response operations
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Fishery Licence Area Description Gear Types | Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence Relevant Events
Mackerel Managed The Mackerel Managed Fishery licence Primarily Spanish mackerel Mackerel fishers troll for mackerel in Fishing activity and target species occur | Planned:
Fishery (MMF) area extends from Cape Leeuwin in the surface or (Scomberomorus nearshore waters. FishCube data (Appendix E) | in the operational area. Interaction with other marine users
. south west of WA to the WA/NT border. mid-water commerson) shows that fishing effort in the vicinity of the .
(Area 2 - Pilbara) trolling b operational area occurs in <60 m water depth FishCube data for the last ten years Noise emissions
Lewis and Brand- Management Area 1 of the fishery line = Grey mackerel (aIsc.> called w?mich is corroborated by consultation withp " | (Appendix E) shows the Mackerel
Gardner (2019) (Kimberley sector) extends from 1212 E to : broad-barred Spanish <takeholders for the re\\//ious Keraudren 3D Managed Fishing effort within Area 2is | Unplanned:
the WA/NT border. Jigging mackerel), school mackerel, L P 51,848 km?. The operational area q q hazard
Mackie et al. (2010) Management Area 2 of the fishery (Pilbara methods are | spotted mackerel, shark ' MSS in this area. overlaps with 2,439 km? of the area of Esz?armc:zz Z?Sc:;)rn-esa_zilc’)“zus
& ¥ also used. mackerel and other pelagic The fishery operates year-round, however, effort (5%). Effort is restricted to the P &

sector) extends from 114° E near the North
West Cape to 121° E.

Management Area 3 of the fishery
(Gascoyne/West Coast sector) extends
south from 114° E to Cape Leeuwin.

The operational area overlaps Area 2 —
Pilbara sector.

species are also caught as
bycatch species.

most fishing effort occurs from April/May to
October/November. In the Pilbara sector,
~65% of effort has historically occurred from
July to August.

The commercial catch of Spanish mackerel
from all sectors of the fishery has been 270-
330 tonnes per year since 2006.

southern portion of the operational area.
The FishCube data shows that a greater
than average number of fishing days
have occurred in one block in the
southern part of the operational area. In
the last 5 years, this area has been fished
by a maximum of 3 vessels in any year. In
2018 less than three vessels were active.

Santos was advised during consultation
for the previous Keraudren 3D MSS that
the southern portion of the operational
area comprises important fishing
grounds which are fished each year.

Hazardous and non-hazardous
unplanned discharges - liquid

Minor hydrocarbon release

MDO/MGO release from vessel
collision

Spill response operations
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Kangas et al. (2019)

120°east longitude on the landward side of
the 200 m isobath.

The NBPMF incorporates the Nickol Bay,
Extended Nickol Bay, Depuch and De Grey
size-managed fish grounds.

the low effort of 43 boat days in 2016 (Kangas
etal., 2017).

area, but are found predominantly in
shallow, turbid nearshore waters.

FishCube data shows effort in the NBPMF
does not intersect the operational area.
The nearest fishing activities occur near
the coast approximately 50 km south of
the operational area.

Fishery Licence Area Description Gear Types | Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence Relevant Events
Pearl Oyster Fishery The Pearl Oyster Fishery licence area Drift diving in | Indo-Pacific, silver-lipped pearl | Drift diving, with divers towed behind vessels, | The operational area overlaps with Zones | Planned:
extends from 114° 10’ E near Exmouth to waters up to | oysters (Pinctada maxima). allows collection of legal-sized pearl oysters 1, 2 and 3 of the fishery. However, pearl . o
Hart et al. (2016) . . . . L Noise emissions
the WA/NT border, and out to the edge of | 35 m depth from the seabed by hand. Following collection, holding and farming activities
Hart et al. (2019) the Australian Fishing Zone (200 nautical collection, pearl oysters are kept in wire mesh | are limited to nearshore waters. Only Unplanned:
miles). The licence area is subdivided into pan.els on the seabed at holding sites near pearling ac'tlvmes Iocf':\ted to the south of MDO/MGO release from vessel
four zones. fishing grounds. After 2-3 months, oysters are | the operational area in Zones 1 and 2 are collision
o transferred from holding sites to pearl farm relevant to the Activity. Pearling
Zone 1 extends from 114° 10" E to leases for cultivating pearls activities in Zone 3 are located over 150 | Spill response operations
119° 30’ E. Zone 2 extends from 118° 10’ E ’ .
and includes the Eighty Mile Beach region The principal fishing grounds for pearl oyster km east from the operational area.
out to 18° 14’ S. Zone 3 include waters collection are located off Eighty Mile Beach Pearl diving activities do not intersect the
offshore from Broome and the North within water depths of approximately 20 m. A | operational area. FishCube data
Kimberley coast, north of 18° 14’ S and deeper water collection site called ‘Compass (Appendix E) shows no effort within the
between 119° 00’ E and 125° 20’ E. Zone 4 Rose’ lies offshore from Eighty Mile Beach in operational area, due to the restriction
extends from 125° 20’ E to the WA/NT water depths of approximately 35 m. Holding | of pearl diving operational activities to
border. sites are located near the fishing grounds in shallow diving depths below 35 m.
water depths up to 30 m (Hart et al. 2016). The nearest pearl diving activities in the
Fishing usually commences in March/April and | last ten years have occurred over 30 km
ceases in June/July. Seeding of the pearl south of the operational area near Port
oysters is undertaken during winter months Hedland, North Turtle Island, Little Turtle
(June — August). This may occur at holding Islet and the DeGrey river mouth. A
sites or at pearl farms. single holding site is located in waters to
The principal fishing grounds, holding sites t.he.west of North Turtle Island. No
and pearl farms are in waters off Eighty Mile fI,Shmg_ has been undertaken at these
. sites since 2016.
Beach and Broome. A single approved pearl
farm lease is located near North Turtle Island | The principal pearl oyster fishing grounds
and pearl diving activities have previously located off Eighty Mile Beach and at
occurred in coastal waters near Port Hedland | Compass Rose are located over 50 km to
and the De Grey river mouth. the south east and east of the
operational area.
The target species, Pinctada maxima,
may occur in the shallow southern part
of the operational area.
Nickol Bay Prawn The boundaries of the NBPMF are all the Trawl Banana prawns The total landings of major penaeids for the Prawn trawling activities do not occurin | Unplanned:
Managed Fishery waters of theolndian Ocean. and Nickol Bay Brown tiger prawns '2017 se{:\son were 227.1 tonnes. Fishing effort | the operational area. MDO/MGO release from vessel
(NBPMF) between 116°45' east longitude and in 2017 increased to 281 boat days, well up on . . . .
Target species may occur in operational | collision

Spill response operations
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Newman et al. (2019b)

Exmouth and Dampier.

data shows no fishing effort within the
operational area. Consultation with
WAFIC has confirmed the Activity will not
impact fishing activities in this fishery.

Fishery Licence Area Description Gear Types | Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence Relevant Events
Broome Prawn The boundaries of the Broome Prawn Trawl Banana prawns The majority of the Broome Prawn Managed No overlap between the fishery and the | Unplanned:
Kangas et al. (2019) Managed F|sherY licence area are aII. Western king prawns _Flshery. is permanently closed to trawling and | operational area. MDO/MGO release from vessel
Western Australian waters of the Indian . is not fished. . . .
. R . Brown tiger prawns The fishery occurs in the EMBA. collision
Ocean lying east of 120° east longitude and The Broome Prawn Managed Fishery operates
west of 123°45' east longitude on the Endeavour prawns . . & ¥ op Spill response operations
landward side of the 200 m isobath’ in a small designated trawl zone off Broome.
’ Only trial fishing was undertaken by one boat
during 2016 to investigate whether
commercial fishing was warranted. This
resulted in negligible landings.
Onslow Prawn The boundaries of the OPMF are ‘all the Trawl Brown tiger prawns The total landings in 2017 were negligible. No overlap between the fishery and the | Unplanned:
Kangas et al. (2019) Western Australla.n waters betwee':n the Banana prawns Only 5 days. of fishing effort was undertaken operational area. MDO/MGO release from vessel
Exmouth Prawn Fishery and the Nickol Bay (one boat) in 2017. The fishery occurs in the EMBA collision
prawn fishery east of 114239.9' on the ¥ ’
landward side of the 200 m depth isobath’. Spill response operations
WA North Coast Shark | The WANCSF include Australian waters Long line Dusky whaler shark This fishery is currently closed to protect the The fishery is currently closed. None
Fishery (WANCSF) norEh o’f Broome, from longitude 120° E to Sandbar shark breeding grounds of the resourcg Whl(-:h Target species may occur in operational
123°45’ E (Koolan Island). support the two southern shark fisheries. No
Department of Gummy shark . . area.
. . fishing effort since 2008/09.
Fisheries (2005) Whiskery shark
Pilbara Crab Managed | The boundaries of the PDCMF are Traps Blue swimmer crab Crabbing activity along the Pilbara coast is PDCMF operational activities are not Unplanned:
Fishery (PDCMF) consistent with the boundarl'es of the ' centred largely on the inshore wate'rs from expected to intersect the operational MDO/MGO release from vessel
NBPMF and Onslow Prawn Fishery, which Onslow through to Port Hedland, with most area. .
Johnston et al. (2019) . R . . . - . collision
includes waters between 114°39.9' E and commercial and recreational activity occurring | _. .
o . . . FishCube data shows no fishing effort . .
120° E, and on the landward side of the in and around Nickol Bay. s . . Spill response operations
500 m depth isobath within the operational area. Consultation
P ’ Blue swimmer crabs are targeted by the with WAFIC has indicated that while they
PDCMF within inshore waters around Nickol do mostly fish nearshore (less than 50
Bay using hourglass trap (Gaughan and metres of water) they may venture into
Santoro, 2018). deeper waters.
Target species may occur in the southern
portion of operational area (<50 m
depth).
Marine Aquarium Fish | The MAFMF can operate in all State waters | Hand Various species of fish, The fishery is typically more active in waters Activities in the operational area are Unplanned:
Managed Fishery (between the Northern Territory border collection, coral, algae, seagrass and south of Broome with higher levels of effort unlikely due to the depth and the dive- MDO/MGO release from vessel
(MAFMF) and South Australian border). diving invertebrates around the Capes region, Perth, Geraldton, based method of collection. FishCube

collision

Spill response operations
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Strain et al. (2019)

Greenlip abalone

The target species do not occur in tropical
waters. The management area covering
waters north of Moore River (near Perth) is
closed.

Fishery Licence Area Description Gear Types | Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence Relevant Events
Specimen Shell The fishing area includes all Western Hand Various shells The main method of specimen shell collection | Specimen shell collection activities with Planned:
Managed Fishery Australian waters between the high-water | collection, is by hand, by a small group of divers ROV may potentially occur in the . . .
. . . . . Interaction with other marine users
Hart et al. (2019b) mark and the 200 m isobath. wading, operating from small boats in shallow coastal | operational area but are expected to be
' diving in waters or by wading along coastal beaches rare. Noise emissions
shallow below the hlgh-water mark. A current FishCube data indicates some activity in | Unplanned:
coastal Exemption permits the use of a remote- L .
. the vicinity of the operational area. In
waters. controlled underwater vehicle at depths of up . . Hazardous and non-hazardous
to 300 m consultation with WAFIC and the unplanned discharges - solid
One licence I _ ' ' Specimen Shell Industry Association for P &
exemption Th's I5a !'m'ted entry f|:<,hery with 23 active the Keraudren 3D MSS, it was confirmed | Hazardous and non-hazardous
permits the licences in 2016. A maximum of 2diversare | this would have occurred from a boat unplanned discharges - liquid
use of ROV. a-Ilowed In the-water per licence at any one with an ROV. Further consultation with |\ .\«
time and specimens may only.be collected by | WAFIC and directly with the Specimen y
hand. Remotely operated vehicles were Shell Industry Association for the MDO/MGO release from vessel
limited to one per license in 2016. previous Keraudren 3D MSS confirmed collision
that seismic surveys in these waters . .
: . Spill response operations
should not impact specimen shell
collecting activities.
Beche-de-mer Fishery | The beche-de-mer fishery is permitted to Hand Sandfish (H. scabra) Sea cucumbers (also known as béche-de-mer | No activity within the operational area. Unplanned:
Gaughan et al. (2019) operate throughout Western Austra?l!an c9|!ect|on, Redfish (A. echinites) or trepang) are collected by hand by divers Target species are unlikely to occur in the | MDO/MGO release from vessel
waters except for a number of specific diving and waders in shallow waters throughout the . .
. . . . A operational area due to the water collision
closures around the Dampier Archipelago, Kimberley region as part of the Béche-de-Mer depths
Cape Keraudren, Cape Preston and Cape Fishery (State of the Fisheries 2016-17). pEns. Spill response operations
;1?:&:5’ nganzwley Shoals and the The Western Australian beche-de-mer fishery
’ is primarily based in the northern half of the
State, from Exmouth Gulf to the Northern
Territory border, however fishers do have
access to all Western Australian waters not
specifically closed to fishing (Gaughan &
Santoro, 2018).
Hermit Crab Fishery The HCF is permitted to fish WA waters Land-based Australian land hermit crab Activity is land based and occurs on beaches No fishing activity or target species in the | Unplanned:
°30’'S). h j iabili I | | he W i .
Newman et al. (2019b) north of Exmouth Gulf (22° 30’S) and _ (Coenobita variabilis) along a.nrge areas. along the Western operational area MDO/MGO release from vessel
collection Australian coastline. .
collision
Spill response operations
Kimberley Gillnet and | The KGBF includes all WA waters north of | Gillnet and Barramundi (Lates The fishery operates in the nearshore and No fishing activity or target species in the | Unplanned:
Barramundi Managed | 19° south latitude and west of 129° east other calcarifer) estuarine waters of the Kimberley. It operational area.
. . - . . . ) MDO/MGO release from vessel
Fishery longitude and within three nautical miles encompasses the taking of any fish by means collision
Newman et al. (2019¢) of the high-water mark of the mainland of of gillnet in inshore waters and the taking of
' WA and the waters of King Sound south of barramundi by any means. Spill response operations
16°21.47°S.
Abalone Managed The fishery covers all Western Australian Hand Roe’s abalone Abalone are collected by hand in shallow No fishing activity or target species in the | None
Fishery coastal waters, which are divided into 8 collection, Brownlip abalone coastal waters in the south-west of WA. operational area or EMBA.
management areas. diving
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Fishery Licence Area Description Gear Types | Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence Relevant Events

South West Coast The fishery includes all WA waters north of | Seine net Australian salmon The South West Coast Salmon Managed No fishing activity or target species in the | None

Salmon Fishery Cape Beaufort (south coast) except Fishery operates on various beaches south of | operational area or EMBA.

Smith and Grounds Geographe Bay. the metropolitan area.

(2019)

West Coast Deep Sea The boundaries of this fishery include all Fish traps Crystal crab (Chaceon albus) Fishing effort and the target species occurs on | No fishing activity or target species in the | None

Crustacean Managed the waters lying north of latitude 34° 24'S the west and south coasts of WA, primarily in | operational area or EMBA.

Fishery (Cape Leeuwin) and west of the Northern water depths of 400 — 900 m.

Territory border on the seaward side of

How et al. (2015) the 150m isobath out to the extent of the

Australian Fishing Zone.

Commonwealth-Managed Fisheries

North West Slope Extends from 114° E to approximately 125° | Deep water | e  Australian scampi Fishing occurs on the continental slope in Fishing effort occurs along the northern | Planned:

Trawl Fishery E off the WA coast between the 200 m demersal (Metanephrops water depths greater than 200 metres. Fishing | edge of the operational area in water . . .

. e . o . Interaction with other marine users

Harte & Curtotti (2018) isobath and the outer limit of the trawling australiensis) effort has typically occurred along the slope depths greater than 200 m.

Australian Fishing Zone (AFZ). Small i f offshore from the Pilbara region, in the . . Noise emissions
. maller quantities o Target species may occur in the northern

Patterson et al. (2018) | i (M Rowley Shoals area and north-east towards . .
velvet scampi (M. and around Scott Reef portion of the operational area, although | Unplanned:

Patterson et al. (2019) velutinus) and ’ they are most common on Globigerina Hazardous and non-hazardous
Boschma’s scampi (M. Fishing occurs year-round. ooze (deep sea muds rich in the shells of unolanned discharges - solid
boschmai) are also . . ) planktonic organisms) at depths of 420- P &
harvested The number of vessels involved in the fishery 500 metres Hazardous and non-hazardous

] has been one or two vessels each year since ) unolanned discharges - liquid
* Mixed deep-water 2008/2009. The primary landing ports are P & q
snappers are also a Point Samson in WA and Darwin in the NT. Minor hydrocarbon release
component of the
catch. Four fishing permits and two vessels were MDO/MGO release from vessel
active in the fishery during the 2016-17 fishing collision
season. Total catch in the 2016-17 fishing . .
Spill response operations
season was 57.8 tonnes over 114 days of
fishing effort.
Fishing effort increased in the 2017-2018
season. Total catch was 79.7 tonnes over 219
days.
Western Tuna and The Western Tuna and Billfish Fishery Primarily Key target species: Fishing occurs in both the Australian Fishing No overlap of fishing activities with the None
Billfish Fishery covers the sea area west from the tip of pelagic e  Bizeve tuna Zone and adjacent high seas of the Indian operational area or EMBA.
- Cape York in Queensland, around Western | longline. sey Ocean. Fishing occurs year-round. . .
Williams et al. (2018) . . . Yellowfi There is no recent fishing effort on the
Australia, to the border between Victoria . . ® ellowfin tuna _ . .
and South Australia Minor line ) ) In recent years, fishing effort has North West Shelf. This correlates with
’ (including *  Broadbill swordfish concentrated off south-west Western consultation feedback from AFMA and
handline, e Striped marlin Australia and South Australia. Between 2014 | WAFIC.
troll, rodand | ¢  Some albacore tuna are and 2018, fishing effort has consistently Tuna and billfish may occur in the
reel) and also taken. focussed on waters west of Carnarvon and to operational area
purse seine the south off south-west WA. The main P '
are also landing ports are Geraldton and Fremantle.
used.

Since 2005, fewer than five vessels have been
active in the fishery each year (3 vessels in
2016, 4 vessels in 2017).
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Fishery Licence Area Description Gear Types | Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence Relevant Events
Southern Bluefin Tuna | Fishery includes all waters of Australia, out | Purse seine Southern Bluefin tuna Most of the Australian catch has been taken No overlap of fishing activities with the None
Fishery to 200 nm from the coast. Young fish move Pelagic by purse seine, targeting juvenile tuna in the operational area or EMBA.

. from spawning grounds in the north-east > Great Australian Bight. Australian domestic . . .
Patterson and Nicol ) . . longline ) . Target species may occur in operational
(2018) Indian Ocean into the Australian EEZ a?nd longliners operating algng thg e.ast coast catch area from time to time.
southward along the Western Australian some tuna and recreational fishing has
coast (Patterson et al., 2019). increased (Patterson et al. 2019).
No current effort on NWS, fishing activity is
concentrated in the Great Australian Bight and
off South-east Australia (Patterson et al.
2019). Consultation with the Australian
Southern Bluefin Tuna Industry Association
(ASBTIA) regarding a previous version of the
Keraudren EP confirmed that the seismic
survey will not impact on southern Bluefin
tuna fishing activities.
Western Skipjack The Western Skipjack Tuna Fishery is Purse seine Skipjack tuna (Katsuwonus There has been no fishing effort in the No overlap of fishing activities with the None
Fishery located in all Australia waters west of 142° Some pole pelamis) Skipjack Tuna Fishery since the 2009 season, operational area or EMBA.
Australian Fisheries 30’ 00°E, out to 200 nm from the coast and line and in that season, activity concentrated off Target species may occur in operational
. (Patterson et al., 2019). South Australia (Patterson et al. 2019). Fishing . .
Management Authority . . . . . area from time to time.
(2019) in the Skipjack Tuna Fishery is opportunistic,

and highly dependent on availability and the
domestic cannery market. Currently, no
domestic cannery has active contracts for
skipjack tuna.
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3.2.4.3 Pilbara Demersal Scalefish Fisheries

The Pilbara Demersal Scalefish Fisheries (PDSF) comprise the Pilbara Fish Trawl Interim Managed Fishery
(PFTIMF), The Pilbara Trap Managed Fishery (PTMF) and the Pilbara Line Fishery (PLF). Figure 3-15 shows the
boundaries of these fisheries. The operational area overlaps with all these fisheries. As summarised in Table
3-9, the PFTIMF is the most active of these three fisheries and is expected to be the most active fishery in the
vicinity of the operational area during the survey.

The western areas of the Pilbara Trap, Line and Trawl fisheries are closest to the home port of the fishers and
have higher historical and current levels of effort compared to the eastern areas of the fisheries; these are
more distant from port (i.e. increased fuel costs to operate further east) (Gaughan et al. 2018). During
consultation with the Pilbara Fish Trawl Interim Managed Fishery (PFTIMF) for the previous Keraudren 3D
MSS, the home port for MG Kailis was identified as Exmouth and the home port for Westmore Seafoods was
identified as Point Samson.

The total number of days of fishing and total tonnes of fish caught per fishery® (in the Pilbara Demersal
Scalefish Fisheries) over the last 10 years based on FishCube data is presented in Figure 3-14. Effort values
(i.e. total number of days of fishing) were not available from 2015 to 2018 for these fisheries. This data was
extracted from various DPIRD Status reports of the fisheries and aquatic resources of Western Australia (State
of the fisheries) (Gaughan, Molony and Santoro 2019).

Pilbara Demersal Scalefish Fisheries
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Figure 3-14: Total days fishing and tonnes caught per year from the Pilbara Demersal Scalefish Fisheries
over the last 10 years

Figure 3-14 indicates total catch levels in the PFTIMF have increased steadily from 2015, whilst catch levels
in the PTMF and PLF have remained relatively consistent over the last 5 to 10 years. According to Newman
et al. (2019a), landings in the PFTIMF have increased despite no material increases in the level of effort. Given
that fishing effort is measured in number of vessels or number of days, it is not clear whether the increases
in catch relate instead to improvements in vessels or gear capacity or are driven by an increase in the
numbers of fish available. Gaughan, Molony and Santoro (2019) suggest that these increasing catch rates

3 Note due to discrepancies in the DPIRD source data the numbers represented in the figure are based on the State of
the fisheries report for the stated year (i.e. data for 2008 was extracted from the the 2008-2009 report and not the
latest 2017-2018 report).
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(combined with fishing mortality spawning biomass estimates) are a result of increased fish abundance and
stock rebuilding in the PFTIMF since effort reductions were introduced in 2008. If correct, this suggest that
the fishery is resilient and through active management is capable of recovery.

The key exploited species of the tropical fishery resources that were examined in Newman et al. (2004)
occupy a range of marine environments from the pelagic to inshore demersal reef areas; the key species are,
goldband snapper, Pristipomoides multidens (deep-water demersal), red emperor, Lutjanus sebae (offshore
demersal), Rankin cod, Epinephelus multinotatus (offshore demersal), bluespotted emperor, Lethrinus
hutchinsi* (inshore—offshore demersal) and spangled emperor, L. nebulosus (inshore—offshore demersal).
This review is relevant to the fisheries that overlap the operational area as these species are key commercial
species that these fisheries target. Red emperor and Rankin cod represent large, long-lived species with low
natural mortality. Bluespotted emperor (common name for both Lethrinus hutchinsi and Lethrinus
punctulatus fish species) and rosy threadfin bream represent the smaller, short-lived species with high
natural mortality (DoF, 2004).

As part of the Santos commissioned study undertaken by RPS in October 2018 significant numbers of
commercially targeted species were not observed at ancient coastline KEF at 125 m water depth sampling
sites, however, areas in shallower water that may support these species were in steeper gradient areas within
the 95 to 115 m water depth range and in some areas in less than 60 m water depth (Appendix D).

3.2.4.4 Mackerel Managed Fishery

The Pilbara region (Area 2) of the Mackerel Managed Fishery (MMF) extends from Exmouth, through to
Eighty Mile beach. The fishery is known to operate in the southern part of the operational area and fishing
vessels may be encountered in these waters during the survey. The commercial catch by the MMF occurs in
water depths less than approximately 60 m in the Pilbara region, with the fishery targeting Spanish mackerel
which congregate in nearshore and coastal waters around reefs, islands and headlands prior to and during
annual spawning activities. Other mackerel species, including grey mackerel are secondary target species.

Given the water depths, MMF fishing effort is limited to the southern portion of the operational area.
FishCube data (Appendix E) shows that up to maximum of 3 vessels have fished in these waters each year
during the last ten years. Potentially the greatest fishing effort in the operational area during the last five
years (based on more than 3 vessels fishing compared with less than 3 vessels in other years) occurred during
2015 and was limited to 13 days during the entire year.

3.2.4.5 Pearl Oyster Managed Fishery

Figure 3-16 shows the locations of pearl farms leases and holding sites used by the Pearl Oyster Managed
Fishery. The collection of pearl oysters is undertaken by divers and is typically restricted to diving depths of
below 35 m. FishCube data (Appendix E) shows no fishing effort within the operational area.

Most fishing effort occurs at the principal fishing grounds in waters near central and eastern Eighty Mile
Beach, over 50 km southeast from the operational area. The main pearl farm leases and holding sites are
located near Broome, over 150 km east from the operational area.

Of potential relevance to the Activity’s acoustic emissions, a low level of fishing effort occurs in waters over
30 km south of the operational area in waters near Port Hedland, North Turtle Island, Little Turtle Islet and

4 Dr Glenn Moore — Curator of Fishes, Western Australian Museum confirmed that in the process of giving bluespotted
emperor a name through taxonomic literature, it was determined that it already had a name L. punctulatus, however in
the meantime Department of Fisheries had given it a new name of L. hutchinsi, and it appears there are a number of
names applied to this fish. From a taxonomic perspective, it is not clear exactly what fish the name L. punctulatus
actually belongs to (i.e. the bluespotted or something else in the NT) and several names are considered synonyms of it.
The name L. hutchinsi does not exist and should not have been used. More recent publications refer to L. punctulatus.
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the DeGrey river mouth. Fishing effort at these sites has involved less than 3 vessels during the 5-year period
(2014-2018) and no fishing activity has occurred at these sites since 2016 (Appendix E). A single holding site
is located in waters to the west of North Turtle Island (Figure 3-16).

Condie et al. (2006) surveyed spat from Eighty Mile Beach in conjunction with particle dispersion modelling
to identify likely spawning grounds for the silver-lip pearl oyster (Pinctada maxima). The model results
suggest that:

e The “inshore” stocks of the silver-lip pearl oyster appear to be self-sustaining, and may even provide
larvae to deeper stocks in irregular recruitment events;

e Spawning in the Eighty Mile Beach region is concentrated between 8 and 15m water depth. These
spawning events are likely to lead to the successful recruitment locally and alongshore to the southwest;

e Spat abundances in these areas are low suggesting that recruitment is strongly limited by habitat
availability and possibly high mortality rates in the shallow water;

e Occasionally high local abundances of broodstock and spat observed in deeper water of approximately
30 m which seem to be supported by intermittent larval transport from inshore populations. Spawning
in this area seems to contribute little to recruitment in the inshore populations.

The extent to which pearl oysters are distributed in waters greater than 35 m and their relevance to the pearl
oyster fishery has been debated in recent years. Preliminary survey results from the recent North West Shoals
to Shore research program confirms that pearl oysters are more common in water depths less than 40 m.
Only a few individual pearl oysters have been found in water depths greater than 40 m (Miller 2019).

As summarised in Section 3.2.3.1, Santos commissioned a study to document the presence of pearl oysters
and describe the habitats present at 40 to 60 m water depth in the vicinity of the operational area. Key
findings of the study, which collected 17 transects of towed video footage covering a total length of 21.9 km
of seabed over a 3-day period, are (RPS, 2019):

e Only two pearl oysters were identified from a total of 21.9 km of seabed surveyed. Both individuals were
observed growing in water depths of 50-54 m (LAT).

e The depth ranges surveyed do not support a high density of pearl oysters (only a few individuals).

The video footage, analyses and report has been provided to the Australian Institute of Marine Science for
incorporation into their study on pearl oyster distribution and genetic connectivity as part of the North West
Shoals to Shore Research Programme.

For the purpose of this EP, pearl oysters are conservatively estimated to occur out to 70 m water depth
(which aligns with consultation with the Pearl Producers Association during the previous Keraudren 3D MSS).

3.2.4.6 Key Commercial Fish Species

Demersal and pelagic fish known to occur in the vicinity of the operational area include free-roaming species
that have naturally large ranges (several kilometres or even hundreds to thousands of kilometres).

The biology of key commercially targeted species in this region, including the indicator species is summarised
in Table 3-10. This includes the distribution, stock structures and spawning characteristics of the various
species. As outlined in Gaughan et al. (2018), stock structures may be considered in terms of the genetic
stock, whereby there is genetic connectivity between regions from the dispersal and settlement of eggs and
larvae, or they may also be described in terms of fisheries management units. Generally, the genetic stocks
of the key indicator species in the Pilbara region occur over long distances and across northern Australia.
However, movement and mixing of juvenile and adult fishes is usually more limited. Given the large distances
involved and uncertainty over the mixing rates of juveniles and adults, stock assessments conducted by
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DPIRD according to regional management units (also termed “stocks”) provide a more conservative approach
to managing the resource. Therefore, fish may be considered in terms of separate management units but are
not genetically discrete populations.

Commensurate with having extended pelagic dispersal of their eggs and larvae, spawning at any one location
within the Pilbara region by each of the key indicator species is likely to contribute to recruitment at the
regional scale, not just the local scale (Gaughan et al., 2018). The continuous habitat and distribution of these
species across the North West Shelf suggests that they do not constitute true metapopulations, which by
definition requires that a population inhabit discrete patches. Although continuously distributed, there is a
lack of widespread mixing of adults of these species indicating that the populations are not fully panmictic,
i.e. every adult does not have the opportunity to mate with every other adult (of the opposite sex) because
they are isolated by distance (Gaughan et al., 2018). Nonetheless, the extended bidirectional flow of eggs
and larvae means there is no simple source-sink relationship; rather, there is most likely to be connectivity
via a continuum of “overlapping” sources and sinks and there is likely to be high levels of mixing among
generations.

Key Demersal Fish Species

The major demersal species in the North Coast Bioregion in order of gross tonnage caught by the Pilbara
Demersal Scalefish Fisheries are bluespotted emperor, goldband snapper, rosy threadfin bream, red
emperor, crimson snapper, and Rankin cod (Gaughan et al. 2019). The indicator species monitored for the
sustainability of the fishery are red emperor, Rankin cod and bluespotted emperor. The status of ruby
snapper is also used as an indicator species for the offshore demersal scalefish resources targeted by the
Pilbara Line Fishery.

The Pilbara demersal biological stocks are ranked by DPIRD as Sustainable-Adequate (Gaughan et al. 2019).
The stock status is assessed periodically (approximately every 5 years), and in 2017 the spawning biomass
stock for the three demersal indicator species for the Pilbara region, Red Emperor, Rankin cod and
bluespotted emperor was assessed as above the threshold target spawning biomass levels, classifying the
biological stocks for the Pilbara region of the north coast demersal resource as adequate. The status of the
ruby snapper was considered in the above stock status assessment.

Goldband snapper is assessed as an indicator species of the adjacent Northern Demersal Scalefish resource
in the Kimberley region and this species also makes up a significant proportion of the demersal catch in the
Pilbara region. The Kimberley demersal biological stocks are also ranked by DPIRD as Sustainable-Adequate
(Gaughan et al. 2019).

The demersal indicator species are considered to have similar stock structures and spatial dynamic patterns
across the North West Shelf of Western Australia. They each:
e are widely distributed both alongshore and across the continental shelf within the entire NWS region;

e have a high likelihood for bidirectional dispersal of their pelagic stages over the course of their extended
spawning seasons;

e have no barriers to movement at any life history stage; and
e have a more or less continuous distribution of suitable habitat (Gaughan et al., 2018).

Figure 3-17 provides the spatial distribution of catch per unit effort (CPUE) for indicator species of the north
western (Australia) scalefish resources for 2004 - 2008, sourced from Gaughan et al. (2018). The data shows
that there is variability in the CPUE for the fishery indicator species including the specific areas the fish are
caught, i.e., west areas (Area 1 and 2), versus east areas (Area 4 and 5), as well as variability in the water
depths that have the greatest CPUE for each of the species. In summary:
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e Red emperor are caught across all four of the PFTIMF areas, with the greatest effort being in Area 2,
followed by Area 5, and Area 4. The CPUE was greatest at 50 to 55 m water depth, at 10 kg.hr, and
averaged 5 kg.hr! for depths 55 to 110 m.

e Rankin cod was fished in all areas, with the greatest CPUE from the western part of Area 5, with a CPUE
of up to 9 kg.hrl. The correlating water depth with the highest CPUE throughout the fishery was 45 to
50m (5 kg.hr) and averaged 2-4.5 kg.hr from 50 to 100 m water depth.

e Bluespotted emperor had the highest CPUE of approximately 35 kg.hr'! within Area 1, and approximately
25 kg.hr! within Area 2. The highest CPUE was within water depths 45 to 70 m (5kg.hr?).

e Goldband snapper had the highest CPUE with Area 5, peaking at 45-60 kg.hr!. There was little catch
effort within the shallow waters (i.e., 45 to 90 m water depth), with a peak at 100 to 105 m water depth
of 75 kg.hr2.

The distribution of CPUE sourced from Gaughan et al. (2018) is broadly comparable to the regional
distribution of catch shown in the data provided by commercial fishers, MG Kailis and Westmore Seafoods.

Newman et al. (2014) presents spatial distribution catch data for key commercial demersal fish species
including bluespotted emperor, spangled emperor, Rankin cod, red emperor and goldband snapper for 2001
across a much larger spatial scale than the Gaughan et al. (2018) study. These are shown in Figure 3-17 with
the operational area overlain (indicatively).

Key Pelagic Fish Species

A large commercial pelagic fish resource is distributed throughout Western Australia (Gaughan et al. 2019).
The indicator species of the pelagic fish resource in the North Coast Bioregion are Spanish mackerel
(Scomberomorus commerson) and grey mackerel (Scomberomorus semifasciatus). The catch rates in the
Pilbara management zone (and the Kimberley management zone) are stable and increasing, suggesting that
the spawning stock for indicator species is stable or increasing and considered to be Sustainable-Adequate
(Gaughan et al. 2019).

Commensurate with having extended pelagic dispersal of their eggs and larvae, spawning at any one location
within the Pilbara region by each of these species is likely to contribute to recruitment at the regional scale,
not just the local scale (Gaughan et al. 2018). The continuous habitat and distribution of these species across
the North West Shelf of Western Australia suggests that they do not constitute true metapopulations, which
by definition requires that a population inhabit discrete patches. Although continuously distributed, there is
a lack of widespread mixing of adults of these species indicating that the populations are not fully panmictic,
i.e. every adult does not have the opportunity to mate with every other adult (of the opposite sex) because
they are isolated by distance (Gaughan et al. 2018). Nonetheless, the extended bidirectional flow of eggs and
larvae means there is no simple source-sink relationship; rather, there is most likely to be connectivity via a
continuum of “overlapping” sources and sinks and there is likely to be high levels of mixing among
generations.

Spatial distribution catch data for Spanish mackerel are shown in Figure 3-18 with the operational area
overlain (indicatively).
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Table 3-10: Key commercial fish and invertebrate species

Santos

Species Distribution and habitat Stock structure, reproduction and recruitment Food / Prey Stock Status References
Demersal species
Goldband snapper e Goldband snapper typically occur in 50 — 200 m water e The stock structure for goldband snapper in the National Status Goldband snapper feed on | Sustainable Personal communication with Dr

Pristipomoides multidens

depths, and often concentrated in depths from 80 —
140 m.

e  Catch Per Unit Effort (CPUE) data presented in Gaughan
et al (2018) indicates that the depth range with the
highest CPUE for goldband snapper is 90 - 100m (refer
Figure 3-17).

e  Adults occur around offshore reefs, shoals, and areas of
hard flat bottom with occasional benthos or vertical
relief. Note that this habitat is widely distributed
throughout the fishery and it is not fixed in space and
time as seabed sediments move (e.g. strong currents,
cyclones etc.).

e The species is not considered site attached due to good
swimming ability and minimal reliance on reef
structures for shelter.

e Juvenile fish may remain in deep offshore waters but
occur in association with different habitats, over uniform
sandy and gravelly substrate.

e Goldband snapper occur in waters throughout the
tropical Indo-Pacific region.

e Goldband snapper are widely distributed throughout
northern Australia, from the Gascoyne region of WA to
SE Queensland.

report (available at http://fish.gov.au/report/221-Goldband-
Snapper-2018) describes separate fishery management units for
goldband snapper for the Kimberley, Pilbara and Gascoyne due to
limited mixing of adults and juveniles, and the extent of the
fisheries that target the species.

e The National Status report also indicates that Australian
populations of Goldband Snapper are likely to form a single
biological stock and that there is gene flow among goldband
snapper from the Northern Territory and between the Western
Australian management units (Kimberley, Pilbara and Gascoyne).
However, there is evidence that the northern Kimberley
population (extending from approximately 122°E [Lynher Bank])
may exhibit restricted gene flow and be distinct from other
regions, including the Pilbara region. Therefore, a stock
subdivision may exist between the northern Kimberley stock and
stocks to the west.

e Goldband snapper are broadcast, serial/multiple spawners,
producing millions of eggs per season.

e Based on discussions between Santos and Dr Stephen Newman
for the previous Keraudren 3D MSS, goldband snapper can
spawn every three days, or every week during the spawning
period.

e Goldband snapper spawn throughout their range (rather than
aggregating at specific locations).

e Spawning in the Pilbara region occurs consistently during October
— May (extended peak spawning period).

e larval settlement and juvenile development is likely to occur in
similar water depths to adults, although juveniles are often
separate and associated with different habitat.

e Fish are estimated to reach maturity after approximately 4.6
years.

the bottom and in the
water column, consuming
fish, crustaceans,
gastropods, squid and
scallops.

Stephen Newman (DPIRD)

DPIRD finfish advice received on 02
December 2019

Lloyd et al. (2000)
Lloyd (2006)
Ovenden et al. (2002)
Newman (2003)
Newman et al. (2000)
Newman et al. (2008)
Newman et al. (2018a)

Saunders et al. (2018)
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Species Distribution and habitat Stock structure, reproduction and recruitment Food / Prey Stock Status References
Red emperor e Red emperor typically occur in 10 — 180 m water depths, e There is limited movement and mixing of adult red emperor Lethrinids are carnivorous | Sustainable DPIRD finfish advice received on 02
Lutjanus sebae and are often concentrated in depths from 60 — 120 m. between the Gascoyne, Pilbara and Kimberley regions. Red bottom feeders. December 2019
o  CPUE data presented in Gaughan et al. (2018) indicates gmperor in these regic?ns are, therefore, treated as separate Red emperor feed mainly Gaughan et al. (2018)
that the depth range with the highest CPUE for red fishery management units. on fish, benthic
emperor is 50m — 60m, however is broadly the same e However, there is extensive connectivity and gene flow among crustaceans and Herwerden et al. (2009)
across all depths (refer Figure 3-17). populations across northern Australia (Queensland to Shark Bay cephalopods. Kailola et al. 1993
e The WA stock occurs from Cape Naturaliste to the NT in WA), indicating a single genetic stock. Newman et al. (2008)
border. e Lethrinids are broadcast, serial/multiple spawners, producing
e Adult fish occur in a range of habitats including coral reef millions of eggs per season. Newman et al. (2018b)
lagoons, reefs, banks, limestone sand flats and gravel e Red emperor spawn throughout their range (rather than Van Herwerden et al. (2009)
patches. aggregating at specific locations).
e Juveniles are common in nearshore turbid waters, such e Red emperor spawn multiple times between September — June
as mangroves, and also occur on coastal or offshore (with bimodal peaks from September — November and January —
reefs. March)
e Juvenile fish are more common in nearshore waters and move
offshore as they mature.
e Fish are estimated to reach maturity after approximately 4 — 6
years.
Bluespotted emperor e Bluespotted emperor typically occur in water depths of e There is extensive connectivity among populations of Lethrinids are carnivorous | Sustainable DPIRD finfish advice received on 02
. 5-110m. bluespotted emperor over large distances, and there is bottom feeders December 2019
Lethrinus punctulatus - ] . .
e  CPUE data presented in Gaughan et al (2018) indicates considered to be a single biological stock from the Lacepede Gaughan et al. (2018)
that the depth range with the highest CPUE for Islands to Abrolhos Islands. The biological stock may also extend
bluespotted emperor is 50m — 75m, and declining in as far as the Northern Territory. Newman et al. (2008)
deeper waters to 110m (refer Figure 3-17). e Particle dispersal modelling indicates there would be Newman et al. (2018¢c)
. Th.e dis.tribution of quespott.ed emperor is restricted (S:;)ansei!(:erable alongshore movement of the pelagic egg and larval Pattiaratchi et al. (2014)
primarily to Western Australian waters and extends ges.
from around Geraldton in the south to Darwin in the e Lethrinids are broadcast, serial/multiple spawners, producing
Northern Territory with its greatest relative abundances millions of eggs per season.
in the western Pilbara region. e Spawn throughout their range (rather than aggregating at specific
e  Adults occur over substrates of hard coral, gravel, sand locations).
or rubble. They can also be associated with sponge and e Blue spotted emperor spawn from July to March.
gorgonian dominated habitats and can occur in clear or . . . .
turbid waters e Fish are estimated to reach maturity after approximately 1.6
years.
e Juveniles are found in seagrass beds and mangrove
swamps.
Spangled emperor e Spangled emperor typically occur in water depths of 1 — e Low genetic subdivision between northwest Western Australia Lethrinids are carnivorous | Sustainable DPIRD finfish advice received on 02
80 m+. and the Great Barrier Reef suggests gene flow is likely to be high bottom feeders December

Lethrinus nebulosus

e  Widespread throughout the Indo-West Pacific.

e Spangled Emperor inhabit inshore and offshore coral
and rocky reefs, coralline lagoons, seagrass beds,
mangrove swamps, and nearshore sandy and rocky
areas.

e  Adults are usually solitary or form small groups, while
juveniles form large schools.

between these regions and there is possibly one genetic stock in
Australia. Larvae are likely carried hundreds of kilometres.

e Lethrinids are broadcast, serial/multiple spawners, producing
millions of eggs per season.

e Most likely to exhibit a peak spawning period from October —
May.

e Fish are estimated to reach maturity after approximately 3.6
years.

Berry et al. (2012)
Newman et al. (2008)
Newman et al. (2018d)
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Scomberomorus
commerson

e Spanish mackerel occur in continental shelf waters and
congregate in coastal waters around reefs, shoals and
headlands to feed and spawn in winter and spring.

e They occur in water depths from 1 m to at least 50 m.

e  Adult movements occur over ranges of 100 — 300 km.

genetic stocks: an east coast stock, a Torres Strait stock, and a
single stock across the north and west coasts of Australia
(Northern Territory and WA). Consequently, the whole of the
WA Mackerel Managed Fishery is defined as a single
management unit.

Form spawning schools around inshore reefs in north coast
bioregion

Congregate in coastal waters from approximately June onwards,
but the peak spawning period is September to December in the
Pilbara region.

Females are capable of producing a batch of hundreds of
thousands of eggs every 1-3 days during the spawning season,
though a spawning frequency of 1.9 to 5.9 days has also been
reported.

Larvae are commonly associated with reef lagoonal areas, before
juveniles move to estuary and foreshore nursery and feeding
grounds where they tend to remain for the first year of life.

Fish are estimated to reach maturity after approximately 2 years.

sardines, anchovies and
pilchards, as well as squids
and prawns.

Species Distribution and habitat Stock structure, reproduction and recruitment Food / Prey Stock Status References
Rankin cod e Rankin cod typically occur in water depths of 10 — 150 m. e  Although adults do not mix extensively between regions, they all Small fishes, crabs and Sustainable DPIRD finfish advice received on 02
Epinephelus multinotatus | ®  CPUE data presented in Gaughan et af (2018) indicates c<?ntribute to the tota'l adu.lt spawning biomass and larval f)ther benthic December 2019
that the depth range with the highest CPUE for Rankin dispersal of a single biological stock between the Lacepede invertebrates. Gaughan et al. (2018)
Cod is 60m to 90m (refer Figure 3-17). Islands and Shark Bay.
e This species is found in continental shelf waters e However, the limited mixing of adults among locations supports Newman et al. (2008)
throughout the Indian Ocean, including tropical and sub- the use of separate regional fishery management units in WA Newman et al. (2018e)
tropical northern Australia. (e.g. Pilbara and Kimberley).
e Broadcast, serial/multiple batch spawners, producing millions of
eggs per season.
e Spawn throughout their range (rather than aggregating at specific
locations).
e Rankin cod spawn from June to December and in March (peak
spawning occurs from August to October).
e  Fish are estimated to reach maturity after approximately 2 years.
Giant ruby snapper e  Occurs in water depths of 150 — 480 m across the Indo- e The biological stock of ruby snapper is uncertain. Various fishes, squid and Sustainable Australian Museum (2019)
Etelis carbunculus West pacific region. e  Spawn throughout their range (rather than aggregating at specific | crustaceans. DPIRD finfish advice received on 02
e In Australia it is recorded from north-western Western locations). December 2019
Australia and off north-eastern Queensland. e Spawn December to April (peak spawning period January —
March).
Other demersal fish Variable e Most likely to exhibit a peak spawning period from October — Various Sustainable DPIRD finfish advice received during
species May. consultation on the previous
Keraudren 3D MSS
Pelagic species
Spanish mackerel e Occur throughout the Indo-West Pacific. e  Spanish mackerel in northern Australia form just three distinct Pelagic baitfish such as Sustainable Begg et al. (2006)

Buckworth et al. (2007)

DPIRD finfish advice received during
consultation on the previous
Keraudren 3D MSS

Langstreth et al. (2018)
Lewis and Jones (2017)
Lewis and Jones (2018)
Mackie et al. (2010)
McPherson (1993)

Santos Ltd | Keraudren Extension 3D Marine Seismic Survey Environment Plan

Page 108 of 526



Santos

Thunnus albacares

Indian Oceans.

e The Indian Ocean stock is considered to be a single
biological stock.

e Yellowfin tuna are highly migratory and travel long
distances. They are typically found to depths of 250 m.

e Spawning occurs throughout the year in tropical waters, with
peak spawning in summer.

e Females spawn almost daily producing 0.2-8 million eggs per
spawning event.

and squid.

Sustainable biomass,
subject to overfishing

Species Distribution and habitat Stock structure, reproduction and recruitment Food / Prey Stock Status References
Grey mackerel e Grey mackerel area a highly mobile schooling fish e Asingle biological stock exists for the whole of WA. Pelagic baitfishes such as | Sustainable Bray and Schultz (2018)
Scomberomorus species, Vf’hiCh can be fOL{“d on the cor)tinental shelf, |« Spawning may extend from approximately August to February, | anchovies and sardines. Cameron and Begg (2002)
semifasciatus aIthoudgh |tls( prefirreddhsbltjlt |ndshallow inshore waters with a peak between August and December.
around rocky reefs and headlands.
Y e Fish are estimated to reach maturity after approximately 1-2 Helmke et al. (2018)
e Grey mackerel are. dependent on near-shore waters for years. Mackie et al. (2010)
breeding and feeding. . .
e Females produce approximately 250,000 eggs per spawning Roelofs et al. (2014)
event and will spawn multiple times over the spawning season.
e larval and juvenile life history stages of grey mackerel are found Welch et al. (2014)
inshore, often in estuarine environments.
Southern bluefin tuna e  Southern bluefin tuna are circumglobal in temperate and e Asingle, highly migratory biological stock extends from the Pelagic fishes, crustaceans | Recovering Australian Fisheries Management
Thunnus maccoyii cold temperate waters of the southern hemisphere, north-east Indian Ocean to the temperate Southern Ocean. and squid. Authority (2018)
ranging across the Pacific, Indian, Southern and south- e A single spawning ground is known for this species, located in Bray and Gomon (2019)
eastern Atlantic oceans, mostly between 30°S and 50°S. waters south of Java. _
. . o Patterson and Nicol (2018)
e  Spawning mainly occurs from September to April, with females
spawning daily and producing 14-15 million eggs per spawning
season.
e Juveniles migrate south over the continental shelf of WA during
their first year. Some then head westwards into the Indian Ocean,
while others head eastwards into the Great Australian Bight.
Bigeye tuna e Bigeye tuna occur in the tropical waters of the Pacific, e Bigeye tuna in WA waters belong to the Indian Ocean stock. Pelagic fishes, crustaceans | Sustainable Australian Fisheries Management
Thunnus obesus Atlantic and Indian Oceans. e Spawning occurs throughout the year, with peak spawning in and squid. Authority (2018)
e The Indian Ocean stock is considered to be a single summer and autumn. Kailola et al. (1993)
biological stock. - ; _ o
. g ' ' e  Females spawn every 2-3 days producing 2.9—-6.3 million eggs per Schaefer et al. (2014)
e Bigeye tuna are highly migratory and travel over spawning event.
thousands of kilometres. Williams et al. (2018)
e They are typically found to depths of 500 m throughout
the oceans.
Yellowfin tuna e Yellowfin tuna occur throughout the Pacific, Atlantic and e Yellowfin tuna in WA waters belong to the Indian Ocean stock. Pelagic fishes, crustaceans | Depleting Australian Fisheries Management

Authority (2018)
Kailola et al. (1993)
Williams et al. (2018)

Thunnus alalunga

Oceans.

e The Indian Ocean stock is assumed to be a single
biological stock.

e Albacore tuna are highly migratory and travel long
distances.

e They are typically found to depths of 200 m.

e Peak spawning occurs in summer with females producing 2-3
million eggs per season.

and squid.

Skipjack tuna e  Skipjack tuna are circumglobal in tropical seas. e  Skipjack tuna in WA waters belong to the Indian Ocean stock. Pelagic fishes, crustaceans | Sustainable Schultz (2019)
Katsuwonus pelamis e Found in all Australian states and territories. e Spawning occurs throughout the year in tropical waters, with and squid.
females spawning almost daily to produce 0.8-2 million eggs per
spawning season.
Albacore tuna e Albacore tuna occur throughout the Pacific and Indian e Albacore tuna in WA waters belong to the Indian Ocean stock. Pelagic fishes, crustaceans | Sustainable Australian Fisheries Management

Authority (2018)
Kailola et al. (1993)
Williams et al. (2018)
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Species

Distribution and habitat

Stock structure, reproduction and recruitment

Food / Prey

Stock Status

References

Broadbill swordfish

Xiphias gladius

Broadbill swordfish occur throughout the Pacific,
Atlantic and Indian Oceans.

The Indian Ocean stock is considered to be a single
biological stock.

Broadbill swordfish are highly migratory and are typically
found to depths of 550 m.

Broadbill swordfish in WA waters belong to the Indian Ocean
stock.

Spawning occurs throughout the year in tropical waters.

Females spawn every 2—3 days producing 1.2—2.5 million eggs per
spawning event.

Pelagic fishes such as tuna,
flying fish and barracudas.

Demersal prey includes
hakes, gempylids and
myctophids.

Sustainable — Not
overfished

Australian Fisheries Management

Authority (2018)
Kailola et al. (1993)
Williams et al. (2018)

Striped marlin

Kajikia audax

Striped marlin occur in tropical to temperate waters of
the Pacific and Indian Oceans.

The Indian Ocean stock is considered to be a single
biological stock.

They are highly migratory and are typically found to
depths of 290 m.

Striped marlin in WA waters belong to the Indian Ocean stock.
Spawning occurs in summer.

Females release eggs every few days, producing up to 120 million
eggs per spawning season

Pelagic fishes, crustaceans
and squid.

Uncertain biomass,
subject to overfishing
(Western stock)

Australian Fisheries Management

Authority (2018)
Kailola et al. (1993)
Williams et al. (2018)

Black marlin

Istiompax indica

Black marlin occur circum-Australia and throughout
tropical and subtropical Indo-Pacific waters, occasionally
entering temperate waters.

An epipelagic, oceanic species often found near shore in
coastal waters, around islands and coral reefs.

Highly migratory.

Common in nearshore waters off Eighty Mile Beach,
Roebuck Bay, Broome and the Dampier Peninsula from
June to September when productivity and baitfish
activity in the region are highest.

Black marlin in WA waters belong to the Indian Ocean stock.

Spawns from August to November, with females capable of
producing 40 million eggs.

Pelagic fishes (e.g. small
tunas), crustaceans and
squid.

N/A — Stock not
assessed

Pepperell et al. (2011)
Wright and Pyke (2010)

Indo-Pacific sailfish

Istiophorus platypterus

Indo-Pacific sailfish are common and widespread in the
tropical and sub-tropical Atlantic and Indo-Pacific
oceans, ranging into temperate waters.

Epipelagic usually in oceanic waters and also found near
continental coasts, islands and reefs.

Common in nearshore waters off Eighty Mile Beach,
Roebuck Bay, Broome and the Dampier Peninsula from
June to September when productivity and baitfish
activity in the region are highest.

Spawning occurs throughout the year, peaking in summer

Pelagic fishes, crustaceans
and squid.

N/A — Stock not
assessed

Pepperell et al. (2011)
Wright and Pyke (2010)

Shark species

Sandbar shark

Carcharhinus plumbeus

The sandbar shark inhabits tropical and temperate
coastal waters, including shallow estuaries with sandy or
muddy bottoms, bays, estuaries and around offshore
islands, banks and reef flats across the continental shelf
out to 280 m depth, but typically in waters less than
100 m

In WA, the species is primarily found between the west
Kimberley (Cape Leveque) and Albany.

Adults are most commonly found in depths greater than
40 m between the Eighty Mile Beach and the Houtman
Abrolhos Islands.

Pupping occurs between North West Cape and Albany.

Adults reproduce every two years. Mating may begin as early as
October, with peaks between January and April. This is followed
by an 11-12-month gestation period, with pupping between
February and April. Litter sizes range from 4 to 10 pups.

Unlike most other carcharhinid shark species in WA, juveniles
move from shallow waters out to deeper, temperate continental
shelf waters (80-130 m) south of Shark Bay and move into
shallower waters (50-100 m) between summer and early winter.
These movements separate them from adult sharks and the
potential for predation and competition for food.

Juvenile sharks are largely absent from waters further north in
WA but move northward to these waters as they mature.

Small bottom dwelling
fishes, crustaceans and
molluscs

Transitional,
recovering

Braccini et al. (2018)
Bray (2019c)
Compagno (1984)

Compagno (2001)

Department of Fisheries (2005)
McAuley and Gaughan (2005)

McAuley et al. (2005)
McAuley et al. (2007)
Newman et al. (2003)
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Pinctada maxima

coral rubble or hard flat rocky bottom covered by a fine
layer of sediment with occasional sponges, soft corals,
sea fans, hydroids, ascidians and other fauna.

Habitat range off the WA coast is known to extend from
the shallow waters of the sub-tidal zone, to water depths
of up to 70 metres or more. Most common in water
depths less than 40 m.

April/May.

Although there is variability from month to month, the primary
spawning occurs from the middle of October to December. A
smaller secondary spawning period occurs in February and
March.

Recruitment is highly variable due to environmental factors.

The movements of pearl oyster larvae prior to settlement on the
seabed are dictated to by wave action, prevailing winds and
currents. The currents off Eighty Mile Beach result in alongshore
dispersion.

Spawning of oysters off Eighty Mile Beach has been predicted to
be concentrated mostly between 8-15 metre water depths with
smaller contributions of spawn from deeper water, resulting in
recruitment locally and alongshore.

Larvae on WA'’s north-west shelf are predominantly transported

alongshore less than 30 kilometres, however some as far as 60
kilometres.

particulate organic matter
/ nutrients

Species Distribution and habitat Stock structure, reproduction and recruitment Food / Prey Stock Status References
Australian blacktip shark The Australian blacktip shark is endemic to the tropical e Adult females move inshore during the summer months when Pelagic and benthic fishes, | Sustainable Compagno and Niem (1998)
Carcharhinus tilstoni continental shelf waters of northern Australia. ready to give birth, and the young are also usually found in warm, cephalopods and Harry et al. (2011)
Adults occur across the continental shelf up to 150 m shallow nearshore nursery areas. crustaceans
water depth, while newborn and juvenile sharks are e Individuals breed each year. Mating occurs in February — March, Harry et al. (2012)
found in shallow nearshore habitats. giving birth to 1-6 pups in December — January after a ten-month Harry et al. (2013)
Blacktip sharks are highly mobile animal§, enabling them gestation period. Johnson et al. (2018)
to readily move between preferred habitats.
Knip et al. (2010)
Last and Stevens (2009)
Stevens and Wiley (1986)
Welch et al. (2014)
Common blacktip shark Common blacktip sharks are found in tropical and sub- e Adult females move inshore during the summer months when Pelagic and benthic fishes, | Sustainable Burgess and Branstetter (2009)
Carcharhinus limbatus troplcal' continental shelf waters up to 150 m w?ter ready to give birth, and the young are also usually found in warm, cephalopods and Davenport and Stevens (1988)
depth, in bays, estuaries, over coral reefs and off river shallow nearshore nursery areas. crustaceans
mouths. e Adults breed every two years with a ten to 12-month gestation Harry et al. (2011)
Adults prefer deeper shelf waters while newborn and period. Harry et al. (2012)
juvenile sharks are found in shallow, nearshore habitats. e Females move into coastal waters to give birth to 4-10 pups Harry et al. (2013)
Blacktip sharks are highly mobile animals, enabling them between October and March, peaking in November.
to readily move between preferred habitats. Johnson et al. (2018)
Knip et al. (2010)
Last and Stevens (2009)
Macbeth et al. (2009)
Ovenden et al. (2010)
Welch et al. (2014)
Invertebrate species
Silver-lipped pearl oyster Pearl oysters are typically associated with stone and e The breeding season starts in September/October extending to Suspension feeders - Sustainable Benzie and Smith (2006)

Condie et al. (2006)
Department of Fisheries (2015a)
Department of Fisheries (2016)
Fletcher et al. (2006)

Hart and Friedman (2004)

Hart et al. (2018)

Hart et al. (2016)

Johnson and Joll (1993)

Wada and Témkin (2008)

Miller (2019)
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Penaeus esculentus,
Penaeus semisulcatus

occurring in Northern Australia from Shark Bay to NSW.
Tiger prawns are found in depths up to 200 metres.

Adults are typically found over coarse sediments. Adult
grooved prawns are found in fine mud sediments.
Juveniles are found in shallower waters.

but there is some genetic evidence of separation of brown tiger
prawn stocks from the east and west coasts of Australia.

e  Prawn spawning occurs in shallow coastal waters near estuaries.

crustaceans, polychaete
worms, and foraminifera

Species Distribution and habitat Stock structure, reproduction and recruitment Food / Prey Stock Status References
Australian scampi Scampi live on the seabed in deep continental slope e Timing of spawning is uncertain but is thought to occur annually Other crustaceans, fish and | Sustainable Australian Fisheries Management
. i imi i i i squid Authority (2018
Metanephrops waters gndtstugesooft S|bm|Iar species suggest that spawning occurs in q v ( )
australiensis They are usually found on Globigerina ooze (deep sea eptember-Uctober. Harte and Curtotti (2018)
muds rich in the shells of planktonic organisms) at
depths of 420-500 metres.
Banana prawn Inhabit coastal waters over muddy and sandy seabed. e The biological stock structure of banana prawn is uncertain. Small bivalve molluscs, Sustainable Australian Fisheries Management
Penaeus indicus, Penaeus Banana prawns are widely distributed within tropical e  Prawn spawning occurs in shallow coastal waters near estuaries. crustaceanj,fpolycha?te Authority (2018)
= . worms, and foraminifera . .
merguiensis and subtropical waters. e Prawn nursery areas in the fisheries in the Pilbara region are Department of Fisheries (2004)
White banana prawns are typically found in water located in and around Nickol Bay, Depuch Island, Fortescue river Kangas (2018)
depths of 16-25 metres. mouth and the De Grey river mouth.
Redleg banana prawns are found in deeper waters of 35- Larcombe et al. (2018)
90 metres, however they are schooling species and can Sporer et al. (2015)
occasionally form dense aggregations near the surface.
Western king prawn Western king prawns are distributed throughout the e The biological stock structure of western king prawn is Small bivalve molluscs, Sustainable Australian Fisheries Management
. Indo-West Pacific. uncertain. crustaceans, polychaete Authority (2018)
Penaeus latisulcatus df inif
Inhabit coastal waters over muddy and sandy seabed. e  Prawn spawning occurs in shallow coastal waters near estuaries. worms, and roraminitera Department of Fisheries (2004)
Kangas (2018)
Sporer et al. (2015)
Brown tiger prawn Tiger prawns are endemic to Australian coastal waters, e The biological stock structure of brown tiger prawn is uncertain Small bivalve molluscs, Sustainable Australian Fisheries Management

Authority (2018)

Department of Fisheries (2004)
Kangas (2018)

Noell et al. (2018)

Sporer et al. (2015)
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Red Emperor (Lutjanus sebae)
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SPATIAL DISTRIBUTION OF CATCH PER UNIT EFFORT (CPUE) FOR INDEX SPECIES
OF NORTH WESTERN AUSTRALIA SCALEFISH RESOURCES (2004-2008)

Figure 3-17: Spatial distribution of catch per unit effort for index species of the North Coast Demersal Scalefish Resources (2004-2008 data)
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Blue Spot Emperor

Spangled Emperor
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SPATIAL DISTRIBUTION OF KEY COMMERCIAL FISH SPECIES
Santos CAUGHT ACROSS NORTH WESTERN AUSTRALIA

(2001 CAES DATA)

Figure 3-18: Spatial distribution of key commercial fish species caught across north western Australia
based on 2001 catch and effort statistics (CAES)
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3.2.4.7 Other Socio-Economic Receptors

Other socio-economic considerations, such as shipping (Figure 3-19), recreational fishing, oil and gas
industry, tourism, and cultural heritage, submarine cables and defence activities, in relation to the
operational area and EMBA are summarised in Table 3-11. More detailed descriptions of socio-economic
considerations are provided in Values and Sensitivities of the Western Australian Marine Environment (EA-
00-RI-10062, Appendix B).
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Table 3-11: Socio-economic receptors within the EMBA

Santos

Value/Sensitivity

Description

Operational area

Relevant events
within the

Relevant events

boat fishing

boats operate out of Port Hedland.

Similarly, consultation with Recfishwest identified that recreational fishing
often occurs around the Port Hedland port marker buoys. In consultation with
the Port Hedland Game Fishing Club and Port Hedland Volunteer Marine
Rescue, it was identified that recreational fishing activity may occur 50 nautical
miles offshore, with some locals targeting game fish up to the 50 m water depth
and the area surrounding Bedout Island. Therefore, no interaction with
recreational fishers is anticipated in the operational area, but may occur in
EMBA.

Presence . within the EMBA
operational area
Shipping The operational area overlaps two designated shipping fairways (Figure 3-19) v Planned Planned
servicing Port Hedland. Interaction with | Spill response
Vessel traffic in waters overlapping the operational area between February to marine users operations
July 2019 (inclusive), based on the latest six months of automatic information Spill response Unplanned
system (AIS) data and vessel traffic data from a variety of other sources operations Marine gas oil
supplied by AMSA, is presented in Figure 3-19. During the six-month period, released from a
between 70 and 98 vessels passed through the shipping fairways per month, vessel collision
equivalent to 2 to 3 vessels per day. Outside of the shipping fairways, between within the
20 to 121 vessels per month passed within the operational area, which is .
equivalent to <1 to 4 vessels per day. The data is indicative of the likely traffic operational area
volumes that may be expected during the proposed Activity.
Commercial shipping using NWS waters includes iron ore carriers, oil and LNG
tankers and other vessels proceeding to or from the ports of Dampier, Port
Walcott, Port Hedland, Barrow and Varanus islands, and Onslow. Large cargo
vessels carrying freight bound or departing from Fremantle also transit along
the WA coastline heading north and south in deeper waters.
Vessels servicing the oil and gas industry also operate in the region. Vessel
traffic on the southern boundary of the operational area includes AIS data from
the seismic vessel during the previous Keraudren 3D MSS and not routine
shipping traffic.
Recreational and charter Consultation for the previous Keraudren 3D MSS has confirmed that no charter X None Planned

Spill response
operations

Noise emissions

Unplanned

Marine gas oil
released from a
vessel collision
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Value/Sensitivity

Description

Operational area

Relevant events
within the

Relevant events

shoreline areas within the EMBA from the Montebello Islands, along the
coastline to Broome and then north to the Lacepede Islands. The search
identified 30 registered aboriginal heritage sites protected under the Aboriginal

Presence . within the EMBA
operational area
Within the North Coast bioregion as a whole, recreational fishing is within the
experiencing growth, with a distinct seasonal peak in winter when the local operational area
population increases significantly. Increased recreational fishing has also been
attributed to those involved in the construction or operation of developments
within the region.
Indigenous, subsistence or Indigenous marine users or customary fishing could occur in the operational X None None
customary fishing area. However, no interactions with traditional fishers has been recorded
during previous activities conducted by Santos in the operational area.
Oil and gas activities The area of the NWS is a major oil and gas hub in Australia, with several X None None
companies operating on the NWS. The Activity occurs in a particularly isolated
area of the NWS with respect to the main oil and gas operational and
exploratory fields. There are currently no existing facilities in the operational
area. The nearest operating facility is Woodside’s Angel oil field and associated
infrastructure, located approximately 280 km from the operational area.
Exploration activity, such as seismic surveys and exploration drilling, could occur
within and surrounding the operational area over the life of this EP.
Tourism Santos was advised during consultation for the previous Keraudren 3D MSS that X None Planned
there is no offshore tourism industry that operates from Port Hedland, unlike Spill response
other North West towns like Exmouth and Broome. operations
A low level of recreational diving may occur in the waters surrounding Bedout Noise emissions
Island.
Unplanned
Marine gas oil
released from a
vessel collision
within the
operational area
Cultural heritage A search of the online aboriginal heritage Inquiry system was undertaken along X None None
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Value/Sensitivity

Description

Operational area
Presence

Relevant events
within the
operational area

Relevant events
within the EMBA

Heritage Act 1972 as potentially occurring along the coastal margins of the
EMBA. These sites may include artefacts, engraving sites or other ceremonial
sites; however, are not likely to be impacted in a spill scenario. The listed sites,
mapping and supporting reports are provided in Appendix C.

Another search of the online aboriginal heritage inquiry system in the same
shorelines areas identified 11 other heritage places in the EMBA. These sites
may include water source, or mythological uses. Similarly, these sites are not
likely to be impacted in a spill scenario. The listed sites, mapping and supporting
reports are provided in Appendix C.

One identified ‘other Heritage place’ is Bedout Island, which is located 96 km
north-east of Port Headland and 42 km south-west of the operational area,
within the EMBA. The Island is a nature reserve and an Important Bird Area
(IBA) as classified by BirdLife International (2018), supporting significant
breeding colonies of seabirds.

There are no historic shipwrecks or sunken aircraft (older than 75 years) located
within the operational area. There are however 25 historic shipwrecks located in
the EMBA, the closest being the Twin Screw Steamer (1912), 30 kilometres south-
west of the operational area. There is also one sunken aircraft located in the
EMBA off Eighty Mile Beach, the Dornier Do-24 X-36 (1942), located
approximately 130 kilometres south-east of the operational area.

Communications

Two optical submarine telecommunication cables traverse the operational area,
the JASURAUS system that connects Port Hedland to Jakarta (outside of the
ramp-up zone), and the North West Cable System (NWCS) (overlapping the
ramp-up zone) which connects offshore oil and gas facilities in the Browse,
Bonaparte and Carnarvon Basins to onshore locations.

The cable system overlaps the operational area as shown in Figure 3-20.

Planned

Noise emissions

Planned

Noise emissions

Defence

No designated defence areas overlap the operational area as shown in Figure
3-21. The nearest RAAF bases are the Curtin RAAF base located approximately
404 km north-east and the Learmonth RAAF base located approximately 590
km south-west. Additionally, there are two training and practice areas located
near the Learmonth Base, approximately 370 km (training area) and 520 km

None

Unplanned
Marine gas oil
released from a
vessel collision
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Value/Sensitivity

Description

Operational area
Presence

Relevant events
within the
operational area

Relevant events
within the EMBA

(practice area) south-west of the operational area. These overlap with the most

western portion of the EMBA.

within the
operational area

Spill response
operations
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3.2.5 Periods of Peak Sensitivity or Activity

Timing of peak sensitivity or activity for threatened species and other relevant, significant sensitivities is
provided in Table 3-12.
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Table 3-12: Periods of peak sensitivity or activity windows of sensitivity for the EMBA

Santos

Categories

Receptors (critical life cycle stages)

Activity timing

Physical
environment and
habitats

Coral (spawning periods)

Macroalgae

Other benthic habitats

AUG SEP

Growing

Shedding fronds

All shoreline habitats

Protected /
significant areas

Protected Areas

Commercial fish
species

Goldband snapper peak spawning

Pink snapper peak spawning

(Rare within North Coast Bioregion and
overlap with this survey)

Rankin cod peak spawning

Red emperor peak spawning

Spanish mackerel peak spawning

Pearl oyster spawning

Bluespotted Emperor

Dusky whaler pupping®

May occur throughout year

Whiskery shark pupping’

Blacktip shark (Australian) pupping

Sandbar shark pupping

Gummy shark pupping

Peak pupping periods unknown

Fish — other species

Timing of spawning activity varies between species

Sharks
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Fauna

Categories Receptors (critical life cycle stages) JAN OoCT NOV DEC
Activity timing

Threatened and Whale shark — level of activity for the EMBA, Post-aggregation foraging and

migratory Marine not region migration

Marine Mammals

Humpback whale (migration at Port
Hedland - Broome)®

Northern

‘- Southern

Pygmy blue whale migration

Marine Reptiles

Hawksbill turtles resident adult and | Widespread throughout NW Shelf waters, highest density of adults and juveniles over hard bottom habitat (coral reef, rocky
juveniles?® reef, pipelines etc.)

Hawksbill turtle (mating aggregations?)

Hawksbill turtle (nesting and internesting?)

Hawksbill turtle (hatching?)

Flatback turtles (resident adult and
juveniles?)

Widespread throughout NW Shelf waters, increased density over soft bottom habitat 10 — 60m deep, post hatchling age
classes and juveniles spread across shelf waters

Flatback turtle (mating aggregations?')

Flatback turtle (nesting and internesting?)

Flatback turtle (hatching?)

Widespread throughout the NW Shelf waters, highest density associated with seagrass beds and macro algae communities,
high density juveniles in shallow waters off beaches, amongst mangroves and in creeks

Green turtles (resident adult and juveniles?)

Green turtle (mating aggregations?)

Green turtle nesting and internesting?)

Green turtle (hatching?)

Loggerhead turtles (resident adult and
juveniles?)

Widespread throughout the NW Shelf waters, increased density associated with soft bottom habitat supporting their bivalve
food source, juveniles associated with nearshore reef habitat

Loggerhead turtle (mating aggregations?)
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AUG SEP ocT NOV DEC

Categories Receptors (critical life cycle stages)

Activity timing

Loggerhead turtle (nesting and
internesting?)

Loggerhead turtle (hatching?)

Leatherback turtles

Seabirds

Lesser frigatebird breeding

Brown booby breeding

Tern breeding

Conservation Southern Bluefin Tuna
Dependent Fauna

Scalloped Hammerhead Shark (East Coast)

Socioeconomic Commercial Managed Fisheries
receptors

North West Slope Trawl Fishery

State Managed Fisheries

Pearl Oyster Managed Fishery

Mackerel Managed Fishery*

All other fisheries

Oil and gas

Shipping

Tourism/recreational*

Communications NWCS and JASUARUS cable presence

Peak activity, presence reliable and predictable 1Information provided by K. Pendoley and DoEE 2017

Lower level of abundance/activity/presence 2 No activity in NW Marine Region
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Categories

Receptors (critical life cycle stages) JAN

FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC

Activity timing

Activity not occurring

3 No recent activity in Australia

Activity can occur throughout year

5 Location and Estimated Period of Humpback Whale activity in WA (DMP, 2003)

6Last, P.R.; Stevens, J.D. (2009). Sharks and Rays of Australia (second ed.). Harvard University Press. pp. 269—
270.

7 Simpfendorfer, C. & Unsworth P. (1998) Reproductive biology of the whiskery shark, Furgaleus macki, off
south-western Australia. Marine and Freshwater Research 49(7) 687 - 793
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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) a description of the activity or stage of the activity to which the plan relates; and
(d) the location of the activity; and

(e) alink 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) asummary 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 Bedout Sub-basin since exploration drilling activities commenced in 2014, and
up until 2019 has drilled nine wells in permits WA-435-P and WA-437-P including Phoenix South 1, 2 and 3
wells, Roc-1 and Roc-2 wells, Dorado-1, 2 and 3 wells and Roc South-1 well. Additional exploration activity
included the Keraudren 3D MSS completed by Santos in July 2019.

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 October 2019, including:

e Santos’ Quarterly Consultation Update distributed to the company’s wider stakeholder cohort;

e Keraudren Extension 3D MSS Stakeholder Consultation package distributed to identified stakeholders;
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e Keraudren Extension 3D MSS Additional Information for Commercial Fishers package distributed to
identified fishing licence holders;

e A notice placed on the Santos website advising of the Keraudren Extension 3D MSS and EP public
comment period;

e A notice placed in The Australian, West Australian and Pilbara News newspapers advising of the
Keraudren Extension 3D MSS and EP public comment period; and

e Email notice sent to all relevant stakeholders advising of the Keraudren Extension 3D MSS and EP public
comment period.

Based on Santos’ experience with the Keraudren 3D MSS conducted in 2019, and from subsequent
stakeholder feedback and regulator discussions, the primary stakeholder issues of concern for this activity
are:

e Potential impact of seismic on marine receptors, specifically commercial fish stocks (addressed in Section
6.2); and

e The level of potential industry seismic activity in the region over the next few years (addressed in Section
6.3).

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 and specifically the Keraudren 3D MSS.
The list of stakeholders was then reviewed and refined based on the defined operational area (refer to
Section 2.3), the EMBA (refer to Section 3.1) 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:

e Regular review of legislation applicable to petroleum and marine activities;

e Identification of marine user groups and interest groups active in the area (e.g., commercial fisheries,
other oil and gas producers, merchant shipping, etc.);

e A request for the most recent Department of Primary Industries and Regional Development (DPIRD)
FishCube data (Section 3.2.4.2).

e Updated fishing licence holder contact details, from these identified fisheries, as provided by DPIRD;

e Utilisation of the WAFIC Oil and Gas consultation services to advise on ‘relevant’ commercial fisheries
and fishers, and to review and distribute fishery-specific consultation material;
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e Discussions with identified stakeholders to identify other potentially impacted persons;
e Active participation in industry bodies and collaborations (e.g., APPEA, AMOSC, NERA); and

e Records from previous consultation activities in the area, including previous Bedout Basin drilling
activities and Keraudren 3D MSS.

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 relevance of identified stakeholders for the proposed activity

Stakeholder Relevant to Activity Relevance / Reason for Engagement

Commonwealth government departments/agencies

Australian Hydrographic | Considered relevant The AHO is the part of the Commonwealth DoD responsible for
Office (AHO) persons under maintaining and disseminating nautical charts, including the
Regulation 11A(1) (a) | distribution of Notice to Mariners.

The operational area is in commonwealth waters.

Australian Maritime Considered relevant AMSA is the statutory and control agency for maritime safety
Safety Authority (AMSA) | persons under and vessel emergencies in Commonwealth Waters. AMSA is a
Regulation 11A(1) (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 Considered relevant DoD is a relevant agency where the proposed activity may
(DoD) persons under impact operational requirements; encroach on known training
Regulation 11A(1) (a) | areas and/or restricted airspace, or when nautical products or
other maritime safety information is required to be updated.
The operational area is in commonwealth waters.

Australian Fisheries Considered relevant AFMA is responsible for managing Commonwealth fisheries and
Management Authority persons under is a relevant agency where the activity has the potential to
(AFMA) Regulation 11A(1) (a) | impact on fisheries resources in AFMA managed fisheries.
The operational area intersects with commonwealth managed
fisheries.
Department of Considered relevant The DAWR (marine pests) has primary policy and regulatory
Agriculture and Water persons under responsibility for managing biosecurity for incoming goods and
Resources (DAWR) — Regulation 11A(1) (a) | conveyances, including biosecurity for marine pests.
Biosecurity (marine The Department is the relevant agency where an offshore
pests) activity has the potential to transfer marine pests between

installations and mainland Australia.
The operational area is in commonwealth waters.

Department of Considered relevant DAWR (fisheries) has primary policy responsibility for promoting
Agriculture and Water persons under the biological, economic and social sustainability of Australian
Resources (DAWR) — Regulation 11A(1) (a) | fisheries. The Department is the relevant agency where the
Fisheries 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 Considered relevant DAWR (vessels and aircraft) has inspection and reporting
Agriculture and Water persons under requirements to ensure that all conveyances (vessels,
Resources (DAWR) — Regulation 11A(1) (a) | installations and aircraft) arriving in Australian territory comply
Biosecurity (vessels, with international health regulations and that any biosecurity
aircraft and personnel) risk is managed. The department is the relevant agency where

the titleholder’s activity involves:
e the movement of aircraft or vessels between Australia and
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Stakeholder

Relevant to Activity

Relevance / Reason for Engagement

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 (DoNP)

Considered relevant
persons under
Regulation 11A(1) (a)

The DNP is the statutory authority responsible for

administration, management and control of Commonwealth

marine reserves (CMRs). The Director of National Parks is a

relevant person for consultation where:

e the activity or part of the activity is within the boundaries
of a proclaimed Commonwealth marine reserve;

o activities proposed to occur outside a reserve may impact
on the values within a Commonwealth marine reserve; and
/or

e 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 government departments / agencies

Department of Transport
(DoT)

Considered relevant
persons under
Regulation 11A(1) (b)

DoT is the control agency for marine pollution emergencies in
State waters.

Department of Primary
Industries and Regional
Development (DPIRD)

Considered relevant
persons under
Regulation 11A(1) (b)

DPIRD is responsible for managed West Australian State
fisheries.

The operational area intersects with state managed fisheries.

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 state marine reserves.

Department of Mines,
Industry Regulation and
Safety (DMIRS)

Considered relevant
persons under
Regulation 11A(1) (c)

Department responsible for the management of offshore
petroleum in the adjacent State waters.

Other interested parties

Vocus Communications

Considered relevant
persons under
Regulation 11A(1) (d)

Vocus Communications is the operator of the North West Cable
System (NWCS) which forms a key component to one of
Australia’s largest nationwide fibre optic networks. The cable
system intersects with the survey operational area.

Telstra

Considered relevant
persons under
Regulation 11A(1) (e)

Telstra operate the Jasuarus Cable, a telecommunications table
connecting Port Hedland to Jakarta. From previous engagement
with  Telstra, Santos understands this cable was
decommissioned in 2012 and is no longer used, though remains
in situ. The cable system intersects with the survey operational
area.

Neighbouring operators /

exploration companies

3D Oil Ltd

Considered relevant
persons under
Regulation 11A(1) (e)

3D Qil is listed as the titleholder of an adjacent petroleum permit
WA-527-P.

Carnarvon Petroleum Ltd

Considered relevant
persons under
Regulation 11A(1) (d)

Carnarvon Petroleum is listed as the titleholder of an adjacent
petroleum permit WA-521-P.
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Stakeholder

Relevant to Activity

Relevance / Reason for Engagement

Inpex Browse E&P P/L

Considered relevant
persons under
Regulation 11A(1) (e)

Inpex is listed as the titleholder of a nearby petroleum permit
WA-533-P.

Pathfinder Energy Ltd

Considered relevant
persons under
Regulation 11A(1) (e)

Pathfinder Energy is listed as the titleholder of nearby
petroleum permits WA-487-P and WA-479-P.

Equinor Australia BV

Considered relevant
persons under
Regulation 11A(1) (e)

Equinor is listed as the titleholder of nearby petroleum permit
WA-542-P.

PGS

Considered relevant
persons under
Regulation 11A(1) (e)

This company was consulted as a potentially interested seismic
acquisition / multiclient seismic company.

Searcher Seismic

Considered relevant
persons under
Regulation 11A(1) (e)

This company was consulted as a potentially interested seismic
acquisition / multiclient seismic company.

Polarcus Considered relevant This company was consulted as a potentially interested seismic
persons under acquisition / multiclient seismic company.
Regulation 11A(1) (e)

Shearwater Considered relevant This company was consulted as a potentially interested seismic
persons under acquisition / multiclient seismic company.
Regulation 11A(1) (e)

TGS Considered relevant This company was consulted as a potentially interested seismic

persons under
Regulation 11A(1) (e)

acquisition / multiclient seismic company.

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.

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. The PPA has
previously informed Santos the region nearby 80 Mile Beach is
of high interest to the pearling industry.

Recfishwest

Considered relevant
persons under
Regulation 11A(1) (e)

Recfishwest is the peak body representing recreational fishers
in WA. DPIRD has indicated recreational fishing may occur
within the proposed area of activity. Recfishwest is identified as
being able to assist in reaching its membership to inform of
survey timing should this be requested.
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Stakeholder Relevant to Activity

Relevance / Reason for Engagement

WA Professional Shell Not considered
Fisherman’s Association | relevant persons
under Regulation 11A
for the purposes of

Industry association representing professional shell fishermen.

The fishery overlaps the proposed operational area however no
fishing effort is expected within the area due to the water depth.
Confirmed in consultation with WAFIC. Therefore, the functions,

persons under
Regulation 11A(1) (e)

this activity interests and activities of the shell fishermen will not be
affected. Provided initial consultation pack as a courtesy.
Australian Southern Considered relevant ASBTIA represents the Australian SBT industry. ASBTIA is also
Bluefin Tuna Industry persons under listed on the AFMA website as a contact for petroleum operators
Association (ASBTIA) Regulation 11A(1) (e) | to use when consultation with Commonwealth fishing operators
is required.
Community / Port Hedland
Town of Port Hedland Considered relevant Port Hedland is the nearest community to Santos’ Bedout Basin

petroleum permits. The Town of Port Hedland is the local
government body for the region.

Shire of East Pilbara Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

The Shire of East Pilbara North West Ward covers a patch of
shoreline between Port Hedland and 80 Mile Beach which
includes Cape Keraudren. Santos is of the view that the shire’s
functions, interests and activities will not be affected. Provided
initial consultation pack as a courtesy.

Pilbara Port Authority Considered relevant
persons under
Regulation 11A(1) (e)

Pilbara Ports Authority manages port land at Dampier, Port
Hedland, Ashburton and Cape Preston East, and facilitates the
development of land and leases to support port-related
industries. Port Hedland is the nearest port to the activity.

Port Hedland Chamber Not considered

The Port Hedland CCl is a member driven organisation providing

Regulation 11A(1) (e)

of Commerce and relevant persons information, professional services and support for businesses in

Industry (PH CCl) under Regulation 11A | the local Port Hedland area. Santos is of the view that the CCl’s
for the purposes of functions, interests and activities will not be affected. Provided
this activity initial consultation pack as a courtesy.

Port Hedland Game Considered relevant The PHGFC was identified as a potentially relevant stakeholder

Fishing Club (PHGFC) persons under for Keraudren 3D MSS. DPIRD has also indicated recreational

fishing may occur within the proposed area of activity. PHGFC is
identified as being able to assist in reaching its membership to
inform of survey timing should this be requested.

Port Hedland Volunteer Not considered
Marine Rescue (PHVMR) | relevant persons
under Regulation 11A
for the purposes of
this activity

The PHVMR was identified as a potentially relevant stakeholder
for Keraudren 3D MSS. Santos is of the view that the groups
functions, interests and activities will not be affected by the
proposed activity. Provided initial consultation pack as a
courtesy.

Port Hedland Yacht Club | Not considered
relevant persons
under Regulation 11A
for the purposes of

The PHYC was identified as a potentially relevant stakeholder for
Keraudren 3D MSS. Santos is of the view that the club’s
functions, interests and activities will not be affected by the
proposed activity. Provided initial consultation pack as a

under Regulation 11A
for the purposes of
this activity

this activity courtesy.
Port Hedland Seafarers Not considered Port Hedland Seafarers Centre operates Harbour Tours of the
Centre relevant persons Port Hedland Port with members of the public, on a Seafarers

Launch Service Boat. Discussions with this group for Keraudren
3D MSS confirmed they operated only within the harbour and
were not a relevant stakeholder. Provided initial consultation
pack as a courtesy.

Department of Planning | Not considered
Land and Heritage relevant persons
(Hedland) under Regulation 11A

Suggested as potentially relevant stakeholder in previous
consultation with the Port Hedland CCl. DPLH Hedland
undertakes key activities relating to land use planning, the land
supply chain, land administration and asset management, all
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Relevant to Activity

Relevance / Reason for Engagement

for the purposes of
this activity

aspects of heritage, and Aboriginal lands and heritage. Santos is
of the view that the department’s functions, interests and
activities will not be affected by the proposed offshore activity.
Provided initial consultation pack as a courtesy.

GT Diving

Considered relevant
persons under
Regulation 11A(1) (e)

Suggested as potentially relevant stakeholder with information
regarding recreational diving activities offshore Port Hedland.
Identified as being able to assist in reaching recreational divers
to inform of survey timing should this be requested.

80 Mile Beach Caravan
Park

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

Suggested as potentially relevant stakeholder in previous
consultation with the Town of Port Hedland. The proposed
operational area is approximately 146 km offshore from the 80
Mile Beach Caravan Park. Santos is of the view that the business’
functions, interests and activities will not be affected by the
proposed offshore activity. Provided initial consultation pack as
a courtesy.

De Grey Station

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

De Grey Station is a pastoral lease, now a cattle station
approximately 80 km east of Port Hedland on the mouth of the
De Grey River in the Pilbara. Santos is of the view that the
station’s functions, interests and activities will not be affected
by the proposed offshore activity. Provided initial consultation
pack as a courtesy.

Pardoo Station

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

Pardoo Station is a pastoral lease, formerly a sheep station, and
now a cattle station approximately 120 kilometres east of Port
Hedland and 121 kilometres north of Marble Bar. Santos is of
the view that the station’s functions, interests and activities will
not be affected by the proposed offshore activity. Provided
initial consultation pack as a courtesy.

Care for Hedland

Considered relevant
persons under
Regulation 11A(1) (e)

Port Hedland-based Non-government Organisation (NGO).
Focused primarily on turtle conservation, with an interest in
whales. Identified as relevant given the location of the survey in
relation to biologically important areas for turtles, and
humpback whale migration pathways. Santos has chosen to
consult with as part of informing good environmental
management practices.

BHP Corporate Affairs
Port Hedland

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

BHP Corporate Affairs in Port Hedland was identified as a
potentially relevant stakeholder given their local knowledge and
understanding of the local stakeholder groups. Santos is of the
view that the business’ functions, interests and activities will not
be affected by the proposed offshore activity. Provided initial
consultation pack as a courtesy.

Commercial fisheries — state managed

Mackerel Managed
Fishery (Area 2)

Considered relevant
persons under
Regulation 11A(1) (d)

Based on a review of DPIRD FishCube data (Section 3.2.4.2) and
consultation with WAFIC, the Mackerel Managed Fishery (Area
2) boundary overlaps the proposed operational area. Further,
there has been recorded fishing effort in, and near, the
operational area. There are 22 licences in Area 2 of this fishery
held by ten licence holders.

Pilbara Line Fishery

Considered relevant
persons under
Regulation 11A(1) (d)

Based on a review of DPIRD FishCube data (Section 3.2.4.2) and
consultation with WAFIC, the Pilbara Line Fishery boundary
overlaps the proposed survey operational area. Further, there
has been recorded fishing effort in, and near, the operational
area. There are nine licenses in this fishery held by seven licence
holders.
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Pilbara Trap Managed
Fishery

Considered relevant
persons under
Regulation 11A(1) (d)

Based on a review of DPIRD FishCube data (Section 3.2.4.2) and
consultation with WAFIC, the Pilbara Trap Managed Fishery
boundary overlaps the proposed operational area. Further,
there has been recorded fishing effort in, and near, the area.
There are six licenses in this fishery held by two licence holders.

Pilbara Fish Trawl
Interim Managed Fishery

Considered relevant
persons under
Regulation 11A(1) (d)

Based on a review of DPIRD FishCube data (Section 3.2.4.2), and
consultation with WAFIC, the Pilbara Fish Trawl Interim
Managed Fishery boundary overlaps the proposed operational
area. Further, there has been recorded fishing effort in the area.
There are 11 licenses in this fishery held by four licence holders.

Nickol Bay Prawn Fishery

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

Based on a review of DPIRD FishCube data (Section 3.2.4.2) and
consultation with WAFIC, the Nickol Bay Prawn Managed
Fishery boundary overlaps the proposed operational area.
However, recorded fishing effort is well clear of the area and no
intersection with licence holders is expected. Santos is of the
view that fishing licence holder’s functions, interests and
activities will not be affected by the proposed activity. Fishers
provided an initial consultation pack as a courtesy.

Pearl Oyster Managed
Fishery

Considered relevant
persons under
Regulation 11A(1) (e)

Based on a review of DPIRD FishCube data (Section 3.2.4.2) and
consultation with WAFIC, the Pearl Oyster Managed Fishery
boundary overlaps the proposed survey operational area.
Santos has decided to consult with the industry association
(PPA) given previous concerns about seismic surveys, water
depth and pearl oyster stocks.

Pilbara Crab Managed
Fishery

Considered relevant
persons under
Regulation 11A(1) (e)

WAFIC has advised that this fishery is potentially active, and its
boundary overlaps the proposed operational area, therefore the
licence holders in the fishery are potentially affected parties to
this activity and their targeted resource. While most fishing is
inshore (less than 50 m) the fishers may venture into deeper
waters. WAFIC identified one fisher for consultation.

WA North Coast Shark

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

The boundaries of this fishery overlap the proposed operational
area; however, this fishery is currently closed to protect the
breeding grounds of the resource which support the two
southern shark fisheries. Confirmed in consultation with WAFIC.
Santos is of the view that fishing licence holder’s functions,
interests and activities will not be affected by the proposed
activity.

West Coast Deep Sea
Crustacean

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

The boundaries of this fishery overlap the proposed operational
area however there has been no fishing effort within the
operational area. Confirmed in consultation with WAFIC. Santos
is of the view that fishing licence holder’s functions, interests
and activities will not be affected by the proposed activity.

Marine Aquarium

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

The boundaries of this fishery overlap the proposed operational
area however no fishing effort has been recorded in the area
due to water depth. Confirmed in consultation with WAFIC.
Santos is of the view that fishing licence holder’s functions,
interests and activities will not be affected by the proposed
activity.

Commercial Fisheries — co

mmonwealth managed

North West Slope Trawl

Considered relevant
persons under
Regulation 11A(1) (e)

WAFIC has advised that this fishery is potentially active, and its
boundary overlaps the proposed operational area. WAFIC
recommended consultation focus only on the overlap between
the fishery border and the operational area (vessel turning zone
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only) and identified three fishers for consultation in addition to
the CFA.

Western Tuna and
Billfish (Commonwealth
managed)

Considered relevant
persons under
Regulation 11A(1) (e)

WAFIC has advised that this fishery is potentially active, and its
boundary overlaps the proposed operational area. WAFIC
identified one commercial tuna fisherman in WA waters for
consultation and advised this fisher has requested all seismic
consultation material.

Southern Bluefin Tuna
fishery

Not considered
relevant persons
under Regulation 11A
for the purposes of
this activity

The boundaries of this fishery overlap the proposed operational
area however no fishing effort has been recorded in the area.
Consultation has been undertaken with WAFIC and ASBITA, but
no fishing licence holders.

Western Skipjack Tuna
Fishery

Not considered
relevant persons
under Regulation 11A
for the purposes of

The boundaries of this fishery overlap the proposed operational
area, however based on the AFMA website and WAFIC advice
this fishery is currently not active. Santos is of the view that
fishing licence holder’s functions, interests and activities will not

this activity be affected by the proposed activity.

4.3 Stakeholder Consultation

The approach to stakeholder consultation for this EP follows the process adopted by Santos for all its EPs,
and specifically the earlier Keraudren 3D MSS EP. Some modifications to this approach have been made based
on feedback from WAFIC, commercial fishers and NOPSEMA. These include:

e Providing more detailed information to commercial fishers, targeted to their fishery, in the initial
consultation packs;

e Engaging WAFIC to assist in the review and distribution of commercial fisher consultation material;

e Refinements to the stakeholder identification process to clearly identify and maintain current lists of
‘relevant’ persons, and

e Clearly documenting and tracking notification commitments to relevant persons.

Key stakeholders were contacted by phone or meeting prior to providing the Keraudren Extension 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 contains 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.
This consultation package 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.

Individual fishing licence holders, as identified through DPIRD data and in consultation with WAFIC, were
provided the Keraudren Extension 3D MSS Stakeholder Consultation package and Keraudren Extension 3D
MSS Additional Information for Commercial Fishers package by email (and one by post).

Commercial fishers were provided additional information which included:

e Maps and information relevant to a specific fishery;
e Information about the timing and duration of the survey;
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e An environmental sensitives chart showing the proposed survey window to reduce risks to spawning key
indicator fish species;

e Information on operational area access and concurrent operations, and
e 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 Bedout Sub-
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 at least six weeks to review consultation packs, although Santos accepted
stakeholder feedback after this period.

A summary of the stakeholder consultation and Santos’ assessment of stakeholder comments is outlined in
Table 4-2. Full transcripts between Santos and stakeholders are provided in the Keraudren Extension 3D
Marine Seismic Survey Environment Plan Sensitive Stakeholder Information Report (SO-91-BI-20006.03) as a
confidential submission to NOPSEMA.

In relation to stakeholder consultation Santos is of the opinion that Regulation 10A of the OPGGS(E)
Regulations has been met.

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 Keraudren Extension 3D Marine Seismic
Survey Environment Plan Sensitive Stakeholder Information Report (SO-91-BI-20006.03) as a confidential
submission to NOPSEMA.

Santos adopted the following process to address objections and claims received during the consultation
process:

e Santos acknowledged receipt of all comments made by stakeholders.

e 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.

e Santosresponded to all stakeholder objections and claims, and advised the stakeholder how each of their
objections and claims would be addressed in the EP.

e Santos invited the stakeholder to provide additional feedback and comment.

e Assoon as possible, or on publication of the EP on the NOPSEMA website, Santos advised all stakeholders
who had made an objection or claim, where their specific objection or claim was represented in the EP.

A similar process was applied to information provided and requests made by stakeholders not deemed to be
an objection or claim.
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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 Consultation summary for activity

Stakeholder

Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Commonwealth departmen

ts/agencies

Australian Hydrographic
Office (AHO)

AHO was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.

AHO acknowledged receipt of information on 10 October 2019.

Santos emailed AHO on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.
AHO acknowledged receipt of information on 6 January 2020.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on
the Keraudren Extension 3D MSS.

No formal response has been received from the AHO.
AHO notification requirements, as requested by AMSA and DoD (refer to below), are addressed in Table 8.3.
AHO has previously requested notification once activity commences, as addressed in Table 8-3.

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)), Statement of response, or proposed response, to
information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Australian Maritime
Safety Authority (AMSA)

AMSA was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.
AMSA responded on 10 October 2019 advising:
e 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]
e 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]
e to obtain a vessel traffic plot showing Automatic Identification System (AIS) traffic data for your area of interest, please visit AMSA’s
spatial data gateway and Spatial @ AMSA portal to download digital data sets and maps. [INFORMATION 001]
Santos responded to AMSA on 14 November 2019 confirming AMSA's comments will be taken into consideration in the drafting of the EP.
Santos emailed AMSA on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on
the Keraudren Extension 3D MSS.
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

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)), Statement of response, or proposed response, to
information and requests the 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 Santos responded to AMSA confirming this request

commence for each survey and advise when operations start and end. would be taken into consideration in the drafting of
Notification requirements are addressed in Table 8.3, CM-1. the EP.

[REQUEST 002] Santos will notify the AHO no less than four working weeks before Santos responded to AMSA confirming this request
operations commence. would be taken into consideration in the drafting of
Notification requirements are addressed in Table 8.3, CM-1. 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.

(DoD)

Department of Defence

DoD was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.
The DoD responded on 4 November 2019 advising:

e they had no objections to the proposed activities.
e requested continued liaison with AHS, to ensure the AHS is notified three weeks prior to the actual commencement of activities.
[REQUEST 001]
Santos responded to DoD on 13 November 2019 confirming DoD comments will be taken into consideration in the drafting of the EP.

Santos phoned DoD on 9 December 2019 to confirm their notification requirements because they differed slightly from advice received from
AMSA:

e DoD - ensure the Hydrographic Service (AHS) is notified three weeks prior to commencement of activities at datacentre@hydro.gov.au.
e  AMSA —ensure the Australian Hydrographic Office (AHO) is notified no less than four working weeks before operations commence at
datacentre@hydro.gov.au.

In discussion with DoD it was confirmed:
e operators can refer to AHO or AHS, although there was now a preference for AHO.
e acknowledged the different notification requirements and suggested the earliest notification possible was always preferred.

Agreed Santos would include a notification requirement to the AHO of no less than four working weeks before operations commenced to satisfy
both requirements (Table 8-3, CM-1).
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Santos emailed DoD on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on
the Keraudren Extension 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)), Statement of response, or proposed response, to
information and requests the objections and claims (OPGGS(E) Regulation 16

(b)(iii)), and information and requests

[REQUEST 001] Santos will notify the AHO no less than four working weeks before Santos confirmed requirements on telephone
operations commence. discussion of 9 December 2019.

Notification requirements are addressed in Table 8.3, CM-1.

Australian Fisheries
Management Authority
(AFMA)

AFMA was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.
Santos sent a follow-up email on 10 December 2019 inviting comment.

AFMA responded on 11 December 2019 advising AFMA was unable to comment on individual proposals, however, it was 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 on 11 December 2019 thanking AFMA for the information.
Santos emailed AFMA on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on
the Keraudren Extension 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)), Statement of response, or proposed response, to the
information and requests objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[REQUEST 001] Santos has consulted directly with relevant fishers and fishing industry | Santos emailed AFMA acknowledging receipt of their
associations as outlined in Table 4.1 and Table 4.2. Santos has assessed the impact to | €mail.
fish and commercial fisheries in Sections 6.1 and 6.2.

Department of
Agriculture and Water
Resources (DAWR) —

The department was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.

The department responded on 18 October 2019 providing advice on the Australian Government's biosecurity requirements. In summary, the
department advised:
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Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Biosecurity (vessels,
aircraft and personnel)

e |tis our understanding that your intended operating practices may expose domestic conveyances (support vessels and aircraft) to
interactions with the survey vessel which may pose an unacceptable level of biosecurity risk. Where domestic conveyances become
exposed through interactions with persons, goods or conveyances outside Australian territory they automatically become subject to
biosecurity control upon their return. If the department concludes that the level of biosecurity risk associated with the survey vessel is low,
within the meaning of the Biosecurity (Exposed Conveyances — Exceptions from Biosecurity Control) Determination 2016 (the
Determination), an exposed conveyance may be eligible for an exception from biosecurity control. [CLAIM 001]

e For exposed conveyances to be assessed as low risk, the offshore installation must demonstrate that it meets the requirements set out in
the Determination. To have risk status assessed, offshore installation projects must apply to the department at least one month prior to
project commencement. The department will work with installation representatives to assess the biosecurity risk of the installation and
associated support conveyances (vessels and aircraft). Note: To be eligible, an exposed conveyance must meet all circumstances as outlined
in section 6 of the Determination. [INFORMATION 001]

e Please review the department’s Offshore Installations webpage and associated Offshore Installations Biosecurity Guide which provides
specific biosecurity information for operators of offshore installations and notify the department where your project which may have
conveyance interactions with Australian territory, or to discuss a biosecurity assessment, email seaports@agriculture.gov.au. [REQUEST
001]

e Please also review Australian ballast water and biofouling requirements and pre-arrival reporting using MARS. [REQUEST 002]

Santos responded to the department on 18 November 2019 confirming DAWR requirements on biosecurity will be taken into consideration in
the drafting of the environment plan.

Santos emailed the department on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 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)), Statement of response, or proposed response, to

information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[CLAIM 001] Santos acknowledges potential biosecurity risks, as described in Section Santos responde:d to DAWR cor.lfirn.qing this cla.im

7.7. Control measure CM-51 in Table 8-3 specifically addresses the Biosecurity Act 2015 | Would be taken into consideration in the drafting of

requirements, of which the claim is based. the EP.

[INFORMATION 001] Santos notes this information. Santos responded to DAWR confirming this

information would be taken into consideration in the
drafting of the EP.

[REQUEST 001] Santos has reviewed the department’s webpage and associated guide Santos responded to DAWR confirming this request
as requested. Refer to Section 7.7.6. would be taken into consideration in the drafting of

the EP.
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[REQUEST 002] Santos acknowledges its ballast water and biofouling management Santos responded to DAWR confirming this request

requirements, as evidenced in CM-49 to CM-52 inclusive in Table 8-3. would be taken into consideration in the drafting of
the EP.

Department of
Agriculture and Water
Resources (DAWR) —
Biosecurity (marine pests)

The department was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.

Santos emailed the department on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.
No response received to date.

Management of invasive marine pest species is addressed in Section 7.7.

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)), Statement of response, or proposed response, to
information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Department of
Agriculture and Water
Resources (DAWR) —
Fisheries

The department was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.

The department acknowledged receipt of information on 11 October 2019.

Santos sent a follow-up email on 9 December 2019 inviting comment.

Santos emailed the department on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.
No response received to date.

Santos has assessed the impact to fish and commercial fisheries in Section 6.1 and 6.2.

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)), Statement of response, or proposed response, to
information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

No assessment required. No response required.

Director of National Parks
(DNP)

The Director of National Parks (DNP) was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October
2019.

DNP responded on 18 October 2019 seeking clarification on the survey distances from Australian Marine Parks.
Santos responded on 21 October 2019 clarifying the distances and providing a revised consultation pack for the DNP.

DNP responded on 8 November 2019 advising:
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e Based on the material provided, the planned activities do not overlap any Australian Marine Parks and that the operational area of the
seismic survey is approximately 5 km, 20 km and 85 km from Eighty Mile Beach, Argo-Rowley Terrace and Mermaid Reef marine parks
respectively. Therefore, there are no authorisation requirements from the DNP. [INFORMATION 001]

e Toassist in the preparation of an EP for petroleum activities that may affect Australian marine parks, NOPSEMA has worked closely with
Parks Australia to develop and publish a guidance note that outlines what titleholders need to consider and evaluate. In preparing the EP,
you should consider the Australian marine parks and their representativeness. In the context of the management plan objectives and
values, Santos should ensure that the EP: [REQUEST 001]

o 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.
o clearly demonstrates that the activity will not be inconsistent with the management plan.

e The North West Management Plan (management plan) came into effect on 1 July 2018 and provides further information on values for
Eighty Mile Beach, Mermaid Reef and Argo-Rowley Terrace marine parks. Australian marine park values are broadly defined into four
categories: natural (including ecosystems), cultural, heritage and socio-economic. Information on the values for the marine parks is also
located on the Australian Marine Parks Science Atlas. [INFORMATION 002]

e Due to the close proximity of the operational area to Eighty Mile Beach Marine Park, please make sure Santos is aware of the ecological
significance of this area, and note the specific values of the marine park which include (but are not limited to): INFORMATION 003]

o Shallow shelf habitats, including, terraces, banks and shoals;

o Diverse benthic and pelagic fish communities;

o Threatened, migratory, marine and cetacean species, including Humpback whales; Seabirds; Marine turtles; and Sawfish.
DNP confirmed they did not require further notification of progress made in relation to this activity unless details regarding the activity change
and result in an overlap with or new impact to a marine park, or for emergency responses. [INFORMATION 004]

In the case of an emergency response, 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 should be provided to the 24-hour Marine Compliance Duty Officer [REQUEST
002]

Santos responded on 14 November 2019 advising the DNP comments will be taken into consideration in the drafting of the EP.
Santos emailed DNP on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 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)), Statement of response, or proposed response, to
information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[INFORMATION 001] Santos notes that no authorisations are required from the DNP. Santos responded to DNP confirming this
information would be taken into consideration in the
drafting of the EP.
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[REQUEST 001] Santos has considered NOPSEMA Guidance Note Petroleum Activities
and Australian Marine Parks (N-04750-GN 1785, Rev 16/07/2018).

Santos has identified the relevant Australian Marine Parks and their values (Section
3.2.2.2).

Where relevant, Santos has defined acceptability impact and risk criteria for Australian
Marine Parks (AMPs) within Section 6 and 7. Specifically, the conclusion in Section 6.2.7
is that noise associated with seismic operations will not be inconsistent with any AMP
management plan.

Santos responded to DNP confirming this request
would be taken into consideration in the drafting of
the EP.

[INFORMATION 002] Santos has considered information within the Australian Marine
Parks North-west Marine Parks Network Management Plan (2018) and Australian
Marine Parks Science Atlas. Refer to Section 3.2.2.2.

Santos responded to DNP confirming this
information would be taken into consideration in the
drafting of the EP.

[INFORMATION 003] Santos has considered the specific values of the Eighty Mile Beach
AMP as listed in Table 3-4.

Santos responded to DNP confirming this
information would be taken into consideration in the
drafting of the EP.

[INFORMATION 004] Santos notes that no further notification to DNP is required.

Santos responded to DNP confirming this
information would be taken into consideration in the
drafting of the EP.

[REQUEST 002] Santos has addressed DNP emergency notification requirements in
Table 8-4 of the EP and Section 5 of the OPEP.

Santos responded to DNP confirming this request
would be taken into consideration in the drafting of
the EP.

State Government Departments

(DoT)

Department of Transport

DoT was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.

DoT responded on 10 October 2019 advising:

. if there is a risk of a spill impacting State waters from the proposed activities, please ensure that the department is consulted as outlined
in the Department of Transport Offshore Petroleum Industry Guidance Note — Marine Qil Pollution: Response and Consultation

Arrangements (September 2018). [REQUEST 001]

Santos responded on 13 November 2019 confirming the department’s requirements will be taken into consideration in the drafting of the EP.
DOT was provided a copy of the Keraudren Extension 3D Marine Seismic Survey OPEP, and a copy of the Keraudren Extension 3D Marine

Seismic Survey OPEP DoT Consultation Package via email on 19 December 2019.

DOT responded on 13 January 2020 advising, given the information that has been provided, detailing the low risk to State waters, a full review of
the OPEP has not been deemed necessary. DOT requested an accepted version of the OPEP for their records once finalised. [REQUEST 002]
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Santos responded on 15 January 2020 confirming a copy of the accepted version of the OPEP would be provided.
Santos emailed DOT on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on
the Keraudren Extension 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)), Statement of response, or proposed response, to
information and requests the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

[REQUEST 001] As requested, Santos provided DOT a copy of the Keraudren Extension Santos provided DOT a copy of the information as
3D Marine Seismic Survey OPEP, and a copy of the Keraudren Extension 3D Marine requested.
Seismic Survey OPEP DOT Consultation Package.

[REQUEST 002] Santos will provide DOT an accepted version of the OPEP for their Santos confirmed with DOT that an accepted version
records once finalised. of the OPEP would be provided once finalised.

Department of Primary
Industries & Regional
Development (DPIRD)

DPIRD FishCube data and commercial fishing licence holder information was requested on 24 September 2019 to identify relevant commercial
fishing stakeholders.

The department was copied in on an email from WAFIC to Santos on 2 October 2019 in which WAFIC provided advice to Santos on the fisheries
deemed relevant for consultation for the Keraudren Extension 3D MSS.

Santos emailed DPIRD on 3 October 2019 seeking to discuss the proposed seismic activity and DPIRD requirements.
DPIRD was provided the Keraudren Extension 3D MSS Stakeholder Consultation package from Santos via email on 10 October 2019.
DPIRD provided comments to Santos via letter on 2 December 2019. The letter stated that:

e DPIRD considers themselves a ‘relevant person’. [CLAIM 001]

e The operational area exists in, or in close proximity to, the following fisheries: [INFORMATION 001]
o Mackerel Managed Fishery.

Marine Aquarium Fish Managed Fishery.

Nickol Bay Prawn Managed Fishery.

Pilbara Crab Managed Fishery.

Pilbara Fish Trawl (Interim) Manage Fishery.

Pilbara Trap Managed Fishery.

Pilbara Line Managed Fishery.

Customary, recreational and charter fishing.

O 0 0 0 0O 0 O
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e  Seismic surveys have the potential to affect fish populations and the operations of fishers who harvest these resources, with reference
to Guidance statement on undertaking seismic surveys in Western Australian waters. [CLAIM 002]

e Santos should initiate and maintain ongoing consultation with WAFIC, Recfishwest and directly with fishers. [REQUEST 001]

e Spawning grounds and nursery areas for key fish species are considered in the development of the EP, and that strategies are
developed to mitigate possible impacts of survey activities in these areas. [REQUEST 002]

o DPIRD data indicates that the following spawning dates for key fish species in the area, Goldband Snapper Oct-May, Red Emperor
Sept-June, Rankin Cod Jun-Dec, Mar; Blue Spotted Emperor Jul-Mar, and Giant Ruby Snapper Dec-Apr. [INFORMATION 002]

e  Seismic surveys may alter fish behaviour during spawning and pre-spawning periods, this Santos should employ strategies to mitigate
possible impacts, including soft starts for every start-up, and minimise sound intensity and exposure time of surveys. [CLAIM 003]

e There is a biosecurity risk and that in accordance with the Fish Resources Management Regulations 1995, Regulation 176(1), all vessels
and immersible equipment must minimise this risk; and vessels should be ‘clean’ before each voyage. [CLAIM 004]

e Suspected or confirmed presence of any organisms listed in the WA Prevention List for Introduced Marine Pests and any other
organism that appears to have clear negative impacts or invasive characteristics, must be reported within 24 hours to the Department
by email or telephone. Santos to ensure they remain up to date with any changes to the list, and that this information is forwarded

directly to all vessel operators associated with the survey.[REQUEST 003]

e Department requests that all potential impacts to fisheries, fish and fish habitat described in their letter are acknowledged in the final
EP and strategies undertaken by Santos to mitigate or minimise these impacts are defined. [REQUEST 004]

Santos responded to DPIRD on 10 December 2019 and addressed each of the matters raised in their correspondence of 2 December 2019 (refer
assessment of stakeholder objections and claims). This included a reference to where their matters had been addressed in the EP.

Santos emailed DPIRD on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on

the Keraudren Extension 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

[CLAIM 001] Santos accepts DPIRD as a relevant person as listed in Table 4-1.

Santos responded to DPIRD acknowledging this
claim.

[INFORMATION 001] Santos accepts the information provided by DPIRD. All listed
fisheries are described in Section 3.2.4.1.

Santos responded to DPIRD acknowledging this
information and advised where in the EP the
information was represented.
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[CLAIM 002] Santos acknowledges the guidance statement on undertaking seismic
surveys in Western Australian waters and has considered the guidance in Section 6.2.

Santos responded to DPIRD advising where in the EP
the guidance statement was represented.

[REQUEST 001] Santos acknowledges the request to consult with WAFIC, Recfishwest
and commercial fishers, and has consulted as described in Section 4.

Santos responded to DPIRD acknowledging that
requested consultation has occurred and advised
where this consultation was represented in the EP.

[REQUEST 002] Santos acknowledges the request to consider spawning grounds and
nursery areas for key fish species in the development of the EP, and that to develop
strategies to mitigate possible impacts of survey activities in these areas. To this end:

o All listed fisheries are described in Section 3.2.4.1.
e Spawning periods are listed in Section 3.2.4.3.
e Strategies to reduce impacts are described in Section 6.2.2.7.

The key strategy is to restrict the timing of the survey to minimise overlap with
commercially important fish species spawning periods.

The survey cannot be timed to avoid all spawning periods due to the species present
and the length of their spawning periods.

However, Santos has committed to no seismic acquisition between August to January to
minimise the survey overlap with commercially important fish species spawning
months. There have been no requests from DPIRD nor commercial fishers to further
reduce the proposed operating window, acknowledging that a further reduction would
increase the likelihood of surveys occurring over multiple years given the time required
to acquire the data.

Santos responded to DPIRD acknowledging this
request and advised where in the EP this request was
represented. Further, Santos advised that the key
strategy is to restrict the timing of the survey to
minimise overlap with key fish species spawning
periods and that it would not be possible to avoid all
fishing spawning.

[INFORMATION 002] Santos accepts the information provided by DPIRD. Spawning
periods are listed in Section 3.2.4.3.

Santos responded to DPIRD accepting this
information and advised where in the EP this
information was represented.

[CLAIM 003] Santos acknowledges the claim that seismic surveys may alter fish
behaviour during spawning and pre-spawning periods. An assessment of potential
impacts to fish is provided in Section 6.2.2.5 and 6.2.2.7.

Santos has employed strategies to mitigate possible impacts:

e Soft start procedures are provided for as CM-11, Table 8-3.
e Sound limitation is provided for as CM-15, Table 8-3.

Santos responded to DPIRD acknowledging that
strategies were being employed and advised where
in the EP the controls were represented.
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e Santos intends to complete the survey as efficiently as possible thereby minimising
fish sound exposure time. Duration limitations are described in Section 2.4.

Santos has committed to no seismic acquisition between August to January as described
in Section 2.4 to minimise the survey overlap with commercially important fish species
spawning months (Section 3.2.4.3).

[CLAIM 004] Santos acknowledges marine biosecurity risks as described in Section 7.7.

Biosecurity risk control measures, including the use of DPIRD’s vessel check tool to
ensure all vessels are low risk, are provided for as CM-49 to CM-52 inclusive in Table 8-
3.

The acceptability evaluation in Section 7.7.6 includes compliance with the Fish
Resources Management Regulations 1995.

Santos responded to DPIRD advising where in the EP
control measures were represented.

[REQUEST 003] Santos will report suspected or confirmed presence of marine pests as
requested by DPIRD and as described in Table 8-4.

Santos will review the WA Prevention List for Introduced Marine Pests prior to each
survey stage as described in Section 8.16.2. Santos commits to forward this list to
vessel operators as provided for as CM-49, Table 8-3.

Santos responded to DPIRD with a commitment to
enact the requests and advised where in the EP the
requests were represented.

[REQUEST 004] Santos has acknowledged all of the comments made by DPIRD are
represented in the EP as summarised in Table 4-2.

Santos emailed DPIRD providing notification of the
Public Comment Period for the Keraudren Extension
3D MSS.

Department of
Biodiversity and
Conservation Attractions
(DBCA)

DBCA was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.

DBCA responded on 22 October 2019 confirming that based on the information provided, DBCA has no comments to provide in relation to its
responsibilities under the Biodiversity Conservation Act 2016 and the Conservation and Land Management Act 1984. [INFORMATION 001]

Santos responded 13 November 2019 acknowledging response.

Santos emailed DBCA on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on

the Keraudren Extension 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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Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)), Statement of response, or proposed response, to
information and requests 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.

Department of Mines,
Industry Regulation and
Safety (DMIRS)

DMIRS was provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.

DMIRS responded on 28 October 2019. DMIRS:
e 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. [INFROMATION 001]
e requested Santos continue to send commencement and cessation notifications to DMIRS. [REQUEST 001]

Santos responded 13 November 2019 acknowledging response.
Santos emailed DMIRS on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

This stakeholder also receives Santos’ Quarterly Consultation Update for WA. Since October 2019 these updates have provided information on
the Keraudren Extension 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)), Statement of response, or proposed response, to
information and requests the 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 Santos responded to DMIRS and acknowledged their

Table 8-3. request.

Other stakeholders

Telstra

Telstra were provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.
Santos emailed Telstra on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.
No response received to date.

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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Statement of response, or proposed response, to
the objections and claims (OPGGS(E) Regulation 16
(b)(iii)), and information and requests

Assessment of the merits of objections and claims (OPGGS(E) Regulation 16 (b)(ii)),
information and requests

No assessment required. No response required.

Vocus Communications

Vocus Communications were provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 10 October 2019.
Vocus responded on 21 November 2019 requesting:
e that Cable Protection Committee Recommendation No.8 Procedure is followed during offshore seismic survey work. [REQUEST 001]
e all care is taken to avoid any contact or other disturbance of the NWCS system. [REQUEST 002]
Santos responded on 9 December 2019 advising Vocus’ comments will be addressed in the EP.
Santos emailed Vocus on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 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

[REQUEST 001] Santos will comply with the International Cable Protection Committee
Recommendation No.8, Procedure to be followed whilst offshore seismic work is being
undertaken in the vicinity of active submarine cable systems. Santos also confirms that
the pressure waves emitted from the seismic activity will be below the required 2.0 bar.
Santos has addressed Vocus communications requirements in Section 6.1.

Santos responded to Vocus and confirmed
compliance with their request.

[REQUEST 002] Santos accepts the request from Vocus to avoid any contact or other
disturbance of the NWCS system. Santos has addressed Vocus communications
requirements in Section 6.1.

Santos responded to Vocus and confirmed
compliance with their request.

Other operators

3D Oil Ltd

3D Oil were provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 19 November 2019. Santos acknowledged
the potential for other seismic surveys to be conducted within the Bedout Sub-Basin and invited discussion on these surveys, and any associated

stakeholder issues.

Santos emailed 3D Qil on 3 January 2020 providing notification of the Public Comment Period for the Keraudren Extension 3D MSS.

No formal response received to date.

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)), | Statement of response, or proposed response, to
information and requests the objections and claims (OPGGS(E) Regulation 16

(b)(iii)), and information and requests

No assessment required. No response required.

Carnarvon Petroleum Ltd

Carnarvon Petroleum were provided the Keraudren Extension 3D MSS Stakeholder Consultation package via email on 19 November 2019. Santo