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Abbreviations and Definitions

ABARES Australian Bureau of Agricultural and Resource Economics and Sciences

ACHIS Aboriginal Cultural Heritage Inquiry System

AEP Australian Energy Producers

AFC Anti-fouling coatings

AFMA Australian Fisheries Management Authority

AFZ Australian Fishing Zone

AIS Automatic Identification System

ALARP As low as reasonably practicable

AMOSC Australian Marine Qil Spill Centre

AMOS Plan Australian Marine Qil Spill Plan

AMSA Australian Maritime Safety Authority

ANZECC/ARMCANZ Australian and New Zealand Environment and Conservation Council and Agriculture and
Resource Management Council of Australia and New Zealand

AMP Australian Marine Park

API American Petroleum Institute

AUV Autonomous underwater vehicle

BBG Bowman Bishaw Gorham

BIA Biologically Important Area

BMIEA Burrup and Maitland Industrial Estates Agreement

BP Boiling point

BRS Bureau of Rural Sciences

BTEX Aromatic Hydrocarbons

BWMS Ballast Water Management System

CBA Cost benefit analysis

CCT Corporate Command Team

CHARM Chemical Hazard and Risk Management

cm, cm? Centimetres, square centimetres

CcMS Competency Management System

CO; Carbon dioxide

cP Centipoise

CSIRO Commonwealth Scientific and Industrial Research Organisation

Cth Commonwealth

DAFF Department of Agriculture, Fisheries and Forestry

dB Decibel

DBCA Department of Biodiversity, Conservation and Attractions

DCCEEW Department of Climate Change, Energy, the Environment and Water
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DEMIRS Department of Energy, Mines, Industry Regulation and Safety
DGV Default Guideline Value

DoT Department of Transport

DP Dynamic positioning

DPIRD Department of Primary Industries and Regional Development
DRA Deviation Risk Assessment

EC50 Median Effective Concentration

EEMIS Event and Environment Management Information System

EEZ Exclusive Economic Zone

EHS Environmental, Health and Safety

EMBA Environment that May Be Affected

EP Environment Plan

EPO Environmental Performance Outcome

EPS Environmental Performance Standard

ERP Emergency Response Plan

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
ESC Environmental and Scientific Coordinator

ESD Ecologically Sustainable Development

g Grams

g/m? Grams per square metre

GDS Global Dispersant Stockpiles

GHG Greenhouse gas

HF High frequency

HMA Hazard Management Agency

HSE Health, Safety and Environment

HSE MS Health, Safety and Environment Management System

HQ Hazard Quotient

Hz, kHz Hertz, kilohertz

IAP Incident Action Plan

IAPP International Air Pollution Prevention

IC Incident Commander

ICT Incident Command Team

IFC International Finance Corporation

IMCRA Integrated Marine and Coastal Regionalisation of Australia
IMO International Maritime Organisation

IMS Invasive Marine Species

IPA Indigenous Protected Area

KEF Key Ecological Feature

kg kilograms
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km, km? Kilometre, square kilometres

KPI Key performance indicators

LAT Lowest Astronomical Tide

LC50 Lethal Concentration 50

LF Low frequency

LOR (Laboratory) limit of reporting

m, m?, m? Metres, square metres, cubic metres

m/s Metres per second

MARPOL International Convention for the Prevention of Pollution from Ships

MARS Maritime and Aircraft Reporting System

MBES Multibeam echo sounder

MDO Marine diesel oil

MEER Unit Maritime Environmental Emergency Response Unit

MF Mid-frequency

MGPS Marine Growth Prevention Systems

MGO Marine gas oil

mm Millimetres

MNES Matters of National Environmental Significance

MO Marine Order

MoC Management of Change

MODU Mobile Offshore Drilling Unit

MOP Marine Oil Pollution

Nat Plan National Plan for Maritime Environmental Emergencies

NEPM National Environment Protection Measure

NGER Act National Greenhouse and Energy Reporting Act 2007

nm Nautical miles

NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority
NOx Nitrous oxides

NT Northern Territory

NTRB Native Title Representative Body

NWMR North-West Marine Region

NwWS North-West Shelf

NWXA North-West Exercise Area

OCNS Offshore Chemical Notification Scheme

oDS Ozone depleting substances

OH&S Occupational Health & Safety

OPEP Qil Pollution Emergency Plan

OPGGSA Offshore Petroleum and Greenhouse Gas Storage Act 2006

OPGGS(E)R Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023
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OoPP Qil Pollution Plan

OSR Oil Spill Response

OSRA Oil Spill Response Agency

OSRL Oil Spill Response Limited

OSRO Oil Spill Response Organisations

OSM BIP Operational and Scientific Monitoring Bridging Implementation Plan

OSPAR Oslo and Paris Conventions

OSTM Oil Spill Trajectory Modelling

OWR Oiled Wildlife Response

PAH Polycyclic Aromatic Hydrocarbons

PBC Prescribed Bodies Corporate

PCPT Piezocone Penetration Tests

PEC Predicted effect concentration

PIC Person in Charge

PK Peak pressure

PLONOR Pose Little or No Risk to the Environment

PMS Preventative Maintenance System

PMST Protected Matters Search Tool

PNEC Predicted no effect concentration

POB Persons on board

ppb Parts per billion

ppm Parts per million

PTS Permanent threshold shift

QRA Quantitative Risk Assessment

Ramsar Convention on Wetlands of International Importance especially as Waterfowl Habitat
1971

RATSIB Representative Aboriginal/Torres Strait Islander Bodies

RNTBC Registered Native Title Body Corporate

ROV Remotely operated vehicle

SBP Sub-bottom profiling

SDS Safety Data Sheet

SEEMP Ship Energy Efficiency Management Plan

SEL, SEL>4n Sound Exposure Levels, Frequency-weighted accumulated SEL

SEMC State Emergency Management Committee

SIMA Spill Impact Mitigation Assessment

SIMAP Spill Impact Mapping Analysis Program

SIMOPs Simultaneous Operations

SMEERC State Marine Environmental Emergency Response Committee

SMPEP Shipboard Marine Pollution Emergency Plan

SOLAS International Convention for the Safety of Life at Sea
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SOPEP Shipboard Oil Pollution Emergency Plan

SPL Sound pressure level

SSS Side-scan sonar

TEC Threatened Ecological Community

TPH Total petroleum hydrocarbon

TTS Temporary threshold shift

UCH Act Underwater Cultural Heritage Act 2018

UKOOA United Kingdom Offshore Operators Association

USBL Ultra-short Baseline Positioning Systems

Uxo Unexploded ordnance

VHF Very high frequency

voC Volatile organic compound

VOGA Vermilion Oil & Gas Australia Pty Ltd

WA Western Australia

WBM Water-based muds

WGS World Geodetic System
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Section 1 = Introduction

1.1

1.2

Background

Vermilion Oil & Gas Australia Pty Ltd (VOGA) currently operates the Wandoo Field within
WA-14-L and is planning near field exploration drilling. To support this exploration drilling,
geotechnical and geophysical data is required. This Environment Plan (EP) has been prepared to
allow for survey activities to acquire this geotechnical and geophysical data.

Geotechnical and geophysical surveys are proposed within an Operational Area around seven
prospects near the existing facilities. The surveys will likely take a total of 15 days for each
prospect.

WA-14-L is located in Commonwealth waters in the Carnarvon Basin off the northwest coast of
Western Australia (WA), approximately 80 km northwest of Dampier and 110 km northeast of
Barrow Island (Figure 1-1).

Figure 1-1: Wandoo Field location

Wandoo Field

Montebello rﬁ
2,

5 P |

""""""""""" \\ Dampier
~N
Montebello N
Islands MP
Barrow Island ol Bampier
MP Karratha
.
Barrow Island 3 retroleurn Title Australian Marine Parks (JUCN Zones)
MMA .1 Coastal Waters [ National Park Zane (IUCN 1)
12NM Territorial Sea Limit [] Habitat Protection Zone {IUCN IV}
DBCA Legislated Marine Conservation Areas [ Multiple Use Zone (IUCN Vi)
Mardie [E3] Marine Management Area (MMA)

EZ] Marine Park (MP)

Environment Plan Summary

A Wandoo Field Geotechnical and Geophysical Survey EP Summary will be prepared based on
the material provided in this EP. The summary will consist of the content in Table 1-1 as required
by Regulation 35(7) of the Commonwealth Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2023 (OPGGS(E)R).
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Table 1-1: Summary of material requirement for an EP

Material requirement

Section of EP
containing material
requirement

The location of the activity Section 2.2
A description of the receiving environment Section 3
A description of the activity Section 2
Details of the environmental impacts and risks of the activity Section 5
The control measures for the activity Section 5.13

The arrangements for ongoing monitoring of the titleholder’s environmental

Section 6, Section 7

performance
. . . Section 6.13
Response arrangements in the oil pollution emergency plan ]
Appendix E
: . . Section 8
Consultation already undertaken and plans for ongoing consultation .
Appendix F
Details of the titleholders nominated liaison for the activity Section 1.3

1.3 The Proponent

VOGA is the titleholder of production licence WA-14-L. VOGA is a wholly owned subsidiary of
Vermilion Energy Inc., a Canadian-based oil and gas exploration and production company. VOGA
acquired operatorship of the permit at the beginning of 2005, after purchasing the share of the

permit from the previous operator, ExxonMobil.
VOGA titleholder details are:

Ryan Carty

Managing Director

Vermilion Oil & Gas Australia Pty Ltd

Australian Company Number (ACN): 113 023 591
Level 5, 30 The Esplanade

Perth, Western Australia 6000

Phone: +61 (08) 9215 0300
Fax: +61 (08) 9215 0333
Email: info.australia@vermilionenergy.com
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VOGA’s nominated liaison person details are:

Barry Goodin

Engineering Manager

Vermilion Oil & Gas Australia Pty Ltd
Level 5, 30 The Esplanade

Perth, Western Australia 6000

Phone: +61 (08) 9215 0300
Fax: +61 (08) 9215 0333
Email: voga.environment@vermilionenergy.com

1.4 Scope and Purpose of the Environment Plan

The purpose of this EP is to document the potential environmental impacts and risks, and
planned mitigation and management measures associated with geotechnical and geophysical
surveys within Australian Commonwealth waters in production licence WA-14-L in the Wandoo
Field, approximately 80 km north-northwest of Dampier, WA.

The activities covered in this EP include:

e Geotechnical survey, including seabed grab sampling and borehole/Piezocone Penetration
Tests (PCPT)

e Geophysical survey, including Multibeam Echo Sounder (MBES), Side Scan Sonar (SSS), Sub-
bottom Profiling (SBP), and magnetometer.

Activities excluded from the scope of this EP are:
e Seismic surveys

e vessel operations within Port Boundaries or State waters given they are managed under the
Shipping and Pilotage Act 1967 (WA) as administered by the relevant Port Authority under
the Port Authorities Act 1999 (WA)

e Vessel operations within Commonwealth waters outside of the Operational Area, given they
are managed under the Navigation Act 2012 (Cth) as administered by the Australian
Maritime Safety Authority (AMSA).

The EP details the arrangements in place for ensuring that the potential environmental impacts
and risks associated with survey activities are reduced to as low as reasonably practicable
(ALARP) and are of an acceptable level. This EP has been prepared in accordance with the
requirements of the OPGGS(E)R.

The implementation strategy contained in this EP will ensure that the survey campaigns comply
with all statutory requirements and the requirements of the VOGA Health, Safety and
Environment Management System (HSE MS). To ensure its continued suitability, a review of this
EP will be undertaken in the event that the activities do not occur continuously and a period of
12 months or more passes before activities are to recommence (see Management of Change
(MoC) process outlined in Section 6.11). Any significant departure from the activity,
environment, risks, control measures, etc., detailed in the EP, will be identified and assessed. If
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required, the EP will be revised and resubmitted in accordance with Regulation 39 of the
OPGGS(E)R.

Figure 4-1 illustrates how this EP addresses each of the key requirements for the content of an
EP, ensuring fulfilment of Part 4 of the OPGGS(E)R.

1.5 Corporate Environmental Performance Philosophy

VOGA is committed to minimising the adverse environmental impacts of its operations and to
meeting all regulatory requirements associated with those operations. As stated in the Company
Health, Safety and Environment (HSE) Policy, VOGA will:

e Accept responsibility and accountability for providing leadership, visible commitment,
direction and resources to meet HSE performance targets

e Maintain a strong HSE MS to identify and manage risks

e Integrate HSE into business objectives

e Make a positive contribution to the protection of the environment in which it operates
e Respond promptly and effectively to emergencies

e Focus on continual improvement in HSE performance

e Communicate openly and fairly on a timely basis with fellow employees and contractors, the
public, governments, management and other relevant persons.

A copy of the VOGA HSE Policy is included in Appendix A.

1.6 Applicable Legislation and Codes

This section details the requirements that apply to the activity including relevant legislation,
codes, other approvals and conditions. The Commonwealth Offshore Petroleum and Greenhouse
Gas Storage Act 2006 (OPGGSA) controls exploration and production activities. The OPGGS(E)R
stipulate the requirements for EPs to ensure that petroleum activities are carried out in an
acceptable manner. VOGA carries out a review of applicable legislation each year, including
recovery plans, conservation advices and management plans.

1.6.1 Commonwealth Requirements

The Operational Area lies within Commonwealth waters. Commonwealth legislation and other
requirements relevant to the activity area are described in Table 1-2. Related international
conventions are included.

This EP considers the impacts to Matters of National Environmental Significance (MNES)
protected under Part 3 of the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act). Table 1-3 summarises relevant species conservation advices and recovery plans
issued by the Department of Climate Change, Energy, the Environment and Water (DCCEEW).
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Table 1-2: Relevant Commonwealth legislation and other requirements

Legislation

Scope

Related international conventions

Administering authority

Aboriginal and Torres
Strait Islander Heritage
Protection Act 1984

(DCCEEW, 2023a)

The Act enables the Australian Government to protect important
Indigenous areas and objects under immediate threat.

Areas and objects protected under this Act are included in the
National Heritage List and Commonwealth Heritage List.

Application to activity: Areas or objects protected under this Act may
be present within the Project Areas.

DCCEEW

Assessing and
Managing Impacts to
Underwater Cultural
Heritage in Australian
Waters — Guidelines on
the application of the
Underwater Cultural
Heritage Act 2018
(DCCEEW, 2024a)

Provides guidance on applying the Underwater Cultural Heritage Act
2018 in relation to assessing impact and mitigation measures of
offshore developments.

Application to activity: The guidelines will inform impact assessment
and mitigation strategies required in this EP.

DCCEEW

Australian Ballast
Water Management
Requirements (DAWE,
2020)

The Australian Ballast Water Management Requirements set out the
obligations on vessel operators with regards to the management of
ballast water and ballast tank sediment when operating within
Australian seas.

Application to activity: Provides requirements on how vessel

operators should manage ballast water when operating within
Australian seas to comply with the Biosecurity Act 2015.

International Convention for the
Control and Management of Ships’
Ballast Water and Sediments
(adopted in principle in 2004 and in
force on 8 September 2017)

Department of Agriculture,
Fisheries and Forestry
(DAFF) (formerly DAWE)

Australian Biofouling
Management
Requirements (DAFF,
2023a)

The Australian biofouling management requirements set out vessel
operator obligations for the management of biofouling when
operating vessels under biosecurity control within Australian waters.

Application to activity: Provides requirements on best practice for
biofouling management and applies to all operators of vessels subject
to biosecurity control.

DAFF
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Legislation Scope Related international conventions | Administering authority
Australian Maritime This Act facilitates international cooperation and mutual assistance in | International Convention on Qil Australian Maritime Safety
Safety Authority Act preparing and responding to a major oil spill incident and encourages | Pollution Preparedness, Response Authority (AMSA)
1990 (AMSA, 2014) countries to develop and maintain an adequate capability to deal with | and Cooperation 1990
oil pollution emergencies. Protocol on Preparedness, Response
Requirements are affected through AMSA who administers the and Co-operation to Pollution
National Plan for Maritime Environmental Emergencies (NatPlan). Incidents by Hazardous and Noxious
Application to activity: AMSA is the designated Control Agency for oil | Substances, 2000
spills from vessels in Commonwealth waters. International Convention Relating to
Intervention on the High Seas in
Cases of Qil Pollution Casualties
1969
Articles 198 and 221 of the United
Nations Convention on the Law of
the Sea 1982
Biosecurity Act 2015 This Act is the primary legislation for the management of the risk of International Convention for the DAFF
Biosecurity Regulations | diseases and pests that may cause harm to human, animal or plant Control and Management of Ships’
2016 health, the environment and the economy. Ballast Water and Sediments

(DAFF, 2023b)

The objects of this Act are to:

a) manage biosecurity risks; human disease; risks related to ballast
water; biosecurity emergencies and human biosecurity
emergencies;

b) give effect to Australia’s international rights and obligations,
including under the International Health Regulations, the Sanitary
and Phytosanitary Agreement and the Biodiversity Convention.

Application to activity: The Biosecurity Act and regulations apply to
‘Australian territory’ which is the airspace over and the coastal seas
out to 12 nm from the coastline. For the activity the Act regulates
vessels entering Australian territory regarding ballast water and hull
fouling.

(adopted in principle in 2004 and in
force on 8 September 2017)
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Legislation Scope Related international conventions | Administering authority
Climate Change Act This Act outlines Australia’s greenhouse gas emissions reduction Paris Agreement on Climate Change | DCCEEW

2022 (DCCEEW, 2022)

targets and codifies Australia’s net 2030 and 2050 greenhouse gas
(GHG) emissions reductions targets under the Paris Agreement. It also
requires the minister to prepare an annual climate change statement
and requires the Climate Change Authority to give the minister advice
in relation to the annual statement and future emissions reductions
targets.

Application to activity: While industry is not directly subject to these
obligations, this Act legislates Australia’s emissions net zero targets.

2015 (ratified by Australia)

Environment Protection
and Biodiversity
Conservation Act 1999
(EPBC Act) (DCCEEW,
2024b)

The EPBC Act applies to actions that have, will have or are likely to
have a significant impact on matters of national environmental or
cultural significance.

The Act protects MNES and provides for a Commonwealth
environmental assessment and approval process for actions. There
are nine MNES:

e World Heritage Areas

e National Heritage Places

e Ramsar wetlands

e Listed Threatened species and communities

e Listed Migratory species under international agreements

e Nuclear actions

e Commonwealth marine areas

e Great Barrier Reef Marine Park

e Water resources for coal seam gas and coal mining developments.

Application to activity: Petroleum activities are excluded from within
the boundaries of a World Heritage Area (Sub regulation 10A(f)).

The activity is not within a World Heritage Area.

1992 Convention on Biological
Diversity and 1992 Agenda 21

Convention on International Trade
in Endangered Species of Wild
Fauna and Flora 1973

Agreement between the
Government and Australia and the
Government of Japan for the
Protection of Migratory Birds and
Birds in Danger of Extinction and
their Environment 1974

Agreement between the
Government and Australia and the
Government of the People’s
Republic of China for the Protection
of Migratory Birds and their
Environment 1986

DCCEEW
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Legislation Scope Related international conventions | Administering authority

The EP must describe matters protected under Part 3 of the EPBC Act
and assess any impacts and risks to these.

The EP must assess any actual or potential impacts or risks to MNES
from the activity.

Agreement between the
Government of Australia and the
Government of the Republic of
Korea on The Protection of
Migratory Birds 2006

Convention on Wetlands of
International Importance especially
as Waterfowl| Habitat 1971 (Ramsar)

International Convention for the
Regulation of Whaling 1946

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

(Sea Dumping) Act
1981 (DCCEEW, 2024d)

dumping matter into the sea, incineration of waste at sea and
placement of artificial reefs.

Application to activity: May be triggered if equipment remains on the
seabed following decommissioning.

Environment Protection | Part 8 of the regulations provide distances and actions to be taken - DCCEEW
and Biodiversity when interacting with cetaceans.

Conser\{ation Application to activity: The interaction requirements are applicable to

Regulations 2000 the activity in the event a cetacean is sighted.

(DCCEEW, 2024c)

Environment Protection | This Act provides for the protection of the environment by regulating | - DCCEEW

Fisheries Management
Act 1991 (DAFF, 2024)

This Act provides for the protection of Australia’s offshore commercial
fish resources from 3 nm to the extent of the Australian Fishing Zone
(200 nm). There are no fisheries within the Permit Area, however,
there are several within the Environment that May Be Affected
(EMBA).

Australian Fisheries
Management Authority
(AFMA)

DAFF
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Application to Activity: Fishermen in Commonwealth-managed
fisheries will be informed by VOGA (via AMSA) of program activity as
required by legislation.

Marine Pest Plan 2018-
2023: National
Strategic Plan for
Marine Pest Biosecurity
(DAWR, 2018)

Australia’s national strategic plan for marine pest biosecurity. It
outlines a coordinated approach to building Australia’s capabilities to
manage the threat of marine pests. It represents agreed priorities and
actions of governments, marine industries, and other stakeholders to
achieve a common purpose: to manage the risks posed by marine
pests and minimise their potential harm to marine industries,
communities and the environment. The implementation period for
Marine Pest Plan 2018-2023 concluded on 30 June 2023 and a formal
review of the document is underway. Until a new document or
strategy is published, this document will continue to be consulted.

Application to activity: Applying the recommendations within this
document and implementing effective biofouling controls can reduce
the risk of the introduction of Invasive Marine Species (IMS).

DAFF

Minamata Convention
on Mercury (DCCEEW,
2023c)

Australia ratified the Minamata Convention on 7 December 2021. It is
an international treaty that seeks to protect human health and the
environment from anthropogenic emissions and releases of mercury
and mercury compounds.

The Convention includes controls on:
e Mercury mining

e The manufacture and trade of mercury and products containing
mercury

e Disposal of mercury waste
e Emissions of mercury from industrial facilities.

Countries that have ratified the Convention are bound by
international law to put these controls in place.

Minamata Convention on Mercury

DCCEEW
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Application to activity: Provides requirements for how mercury waste
must be treated and disposed.

National Biofouling
Management
Guidelines for the
Petroleum Production
and Exploration
Industry (MPSC, 2018)

The guidance document provides recommendations for the
management of biofouling risks by the petroleum industry.
Application to activity: Applying the recommendations within this
document and implementing effective biofouling controls can reduce
the risk of the introduction of IMS.

International Maritime Organisation
(IMO) Guidelines for the Control and
Management of Ships Biofouling to
Minimize the Transfer of Invasive
Marine Species (2023)

DAFF

National Greenhouse
and Energy Reporting
Act 2007 (NGER Act)

National Greenhouse
and Energy Reporting
Regulations 2008
National Greenhouse
and Energy Reporting
(Measurement)
Determination 2008

(DCCEEW, 2024e)

This Act introduces a single national reporting framework for the
reporting and dissemination of information about the greenhouse gas
emissions, greenhouse gas projects, and energy use and production of
corporations. Under the NGER Act, businesses who are very large
emitters of greenhouse gases will be required by law to measure and
report their emissions to the government. National Pollutant
Inventory reporting is covered by this Act.

United Nations Framework
Convention on Climate Change
(UNFCCC) 1992

Vienna Convention for the
Protection of the Ozone Layer 1985
and the Montreal Protocol on
Substances that Deplete the Ozone
Layer 1987

DCCEEW/Clean Energy
Regulator

National Light Pollution | The Guidelines outline the process to be followed where there is the - DCCEEW
Guidelines for Wildlife | potential for artificial lighting to affect wildlife.
(DCCEEW, 2023d) Application to activity: Applying the recommendations within this
document and implementing effective controls can reduce the impact
of light to sensitive receptors.
National Strategy for The overarching goal of the strategy is to provide guidance on - DCCEEW

Reducing Vessel Strike

on Cetaceans and other

Marine Megafauna
(DCCEEW, 2017)

understanding and reducing the risk of vessel collisions and the
impacts they may have on marine megafauna.

Application to activity: Implementing the recommendations and
controls can reduce the risk of vessel collisions with megafauna.
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Legislation Scope Related international conventions | Administering authority
Native Title Act 1993 The main objects of this Act are: - Attorney-General’s
Native Title Legislation | a) to provide for the recognition and protection of native title Department
Amendment Act 2021 | ) to establish ways in which future dealings affecting native title
(AGD, 2021) may proceed and to set standards for those dealings
c) to establish a mechanism for determining claims to native title
d) to provide for, or permit, the validation of past acts intermediate
period acts, invalidated because of the existence of native title.
Application to activity: Native Title may be present within the EMBA.
Navigation Act 2012 This Act regulates ship-related activities and invokes certain Certain sections of MARPOL AMSA

(AMSA, 2023a)

requirements of the International Convention for the Prevention of
Pollution from Ships (MARPOL) relating to equipment and
construction of ships.

Several Marine Orders (MOs) are enacted under this Act relating to
offshore petroleum activities, including:

e MO 21: Safety of navigation and emergency arrangements

e MO 30: Prevention of collisions

e MO 31: Vessel surveys and certification.

Application to activity: The relevant vessels (according to class) will
adhere to the relevant MO regarding navigation and preventing
collisions in Commonwealth waters.

International Convention for the
Safety of Life at Sea (SOLAS) 1974

Convention on the International
Regulations for Preventing Collisions
at Sea 1972 (COLREGS)

United Nations Convention on the
Law of the Sea 1982 (UNCLOS)

Offshore Petroleum and
Greenhouse Gas
Storage Act 2006
(OPGGSA)

The Act addresses all licensing, health, safety, environmental and
royalty issues for offshore petroleum exploration and development
operations extending beyond the 3 nm limit.

Part 4 of the OPGGS(E)R specifies that an EP must be prepared for any
petroleum activity and that activities are undertaken in an ecologically
sustainable manner and in accordance with an accepted EP.

National Offshore
Petroleum Safety and
Environmental
Management Authority
(NOPSEMA)
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Offshore Petroleum
and Greenhouse Gas
Storage (Environment)
Regulations 2023
(OPGGS(E)R)

Application to activity: The OPGGSA provides the regulatory
framework for all offshore petroleum exploration and production
activities in Commonwealth waters, to ensure that these activities are
carried out:

e consistent with the principles of ecologically sustainable
development as set out in section 3A of the EPBC Act

e so that environmental impacts and risks of the activity are reduced
to ALARP

e so that environmental impacts and risks of the activity are of an
acceptable level.

Protection of the Sea
(Prevention of Pollution
from Ships) Act 1983
(AMSA, 2023b)

This Act regulates Australian regulated vessels with respect to ship-
related operational activities and invokes certain requirements of the
MARPOL Convention relating to discharge of noxious liquid
substances, sewage, garbage, air pollution, etc.

Application to activity: All ships involved in petroleum activities in
Australian waters are required to abide to the requirements under
this Act.

Several MOs are enacted under this Act relating to offshore
petroleum activities, including:

e MO 91: Marine Pollution Prevention — Oil

e MO 95: Marine Pollution Prevention — Garbage

e MO 96: Marine Pollution Prevention — Sewage

e MO 97: Marine Pollution Prevention — Air Pollution.

Various parts of MARPOL
Convention on the Prevention of
Marine Pollution by Dumping of
Wastes and Other Matter, 1972
(also known as the London Protocol)

AMSA

Protection of the Sea
(Harmful Antifouling
Systems) Act 2006

Under this Act, it is an offence for a person to engage in negligent
conduct that results in a harmful anti-fouling compound being applied
to or present on a ship. The Act also provides that Australian ships
must hold ‘anti-fouling certificates’, provided they meet certain
criteria.

International Convention on the
Control of Harmful Anti-fouling
Systems on Ships 2001

AMSA
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Legislation Scope Related international conventions | Administering authority
Application to activity: All ships involved in offshore petroleum
activities in Australian waters are required to comply with Act.
The MO 98: Marine Pollution Prevention — Anti-fouling Systems is
enacted under this Act.

Underwater Cultural Protects the heritage values of shipwrecks, sunken aircraft and relics | Agreement between the DCCEEW

Heritage Act 2018 (older than 75 years) in Australian Territorial waters from the low Netherlands and Australia

(DCCEEW, 2022) water mark to the outer edge of the continental shelf (excluding the concerning old Dutch Shipwrecks

State’s internal waterways). The Act allows for protection through the
designation of protection zones. Activities/conduct prohibited within
each zone will be specified.

Application to activity: In the event of removal, damage or
interference to shipwrecks, sunken aircraft or relics declared to be
historic under the legislation, activity is proposed with declared
protection zones, or there is the discovery of shipwrecks or relics.

1972
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Table 1-3: Recovery plans and species conservation advices relevant to the Wandoo Field Geotechnical and Geophysical Survey EP

Relevant plan/advice Applicable threats or management advice Addressed in EP Section

Threat Abatement Plan for the Impacts of Marine The objectives of the plan include seeking to understand the scale of marine Section 5.9

Debris on Vertebrate Wildlife of Australia’s Coasts plastic and microplastic impact on key species, ecological communities and

and Ocean (DEE, 2018) locations.

Birds

Approved Conservation Advice for Anous tenuirostris | Conservation advice provides management actions that can be undertaken to Section 5.11
melanops (Australian lesser noddy) (TSSC, 2015) ensure the conservation of the Australian lesser noddy. Threats:

e Marine pollution: evaluate risk of oil spill impact to nest locations and, if
required, appropriate mitigation measures are implemented.

Approved Conservation Advice for Calidris canutus Conservation advice provides management actions that can be undertaken to Section 5.11
(Red Knot) (DCCEEW, 2024f) ensure the conservation of the red knot. Threats:

e Marine pollution: evaluate risk of oil spill impact to nest locations and, if
required, appropriate mitigation measures are implemented.

Approved Conservation Advice for Calidris Conservation advice provides management actions that can be undertaken to Section 5.11
tenuirostris (Great knot) (DCCEEW, 2024g) ensure the conservation of the great knot. Threats:

e Habitat loss and degradation: prevent destruction of key breeding and
migratory staging sites.

e Marine pollution: evaluate risk of oil spill impact to nest locations and, if
required, appropriate mitigation measures are implemented.

Approved Conservation Advice for Calidris frruginea | Conservation advice provides management actions that can be undertaken to Section 5.11
(Curlew sandpiper) (DCCEEW, 2023¢) ensure the conservation of the curlew sandpiper. Threats:

e Habitat loss and degradation: maintain undisturbed feeding and roosting
habitat at sites on the northwest coast used during migration for the

species.
Approved Conservation Advice for Charadrius Conservation advice provides management actions that can be undertaken to Section 5.9
mongolus (Lesser sand plover) (TSSC, 2016) ensure the conservation of the lesser sand plover. Threats:

e Habitat loss and degradation from pollution, changes to water regimes and
invasive plants.
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Relevant plan/advice

Applicable threats or management advice

Addressed in EP Section

Approved Conservation Advice for Ptodroma mollis
(soft-plumaged petrel) (TSSC, 2015a)

Conservation advice provides management actions that can be undertaken to
ensure the conservation of the soft-plumaged petrel. Threats:

e Not applicable.

N/A

Approved Conservation Advice for Papasula abbotti | Conservation advice provides management actions that can be undertaken to Section 5.11
(Abbott’s booby) (TSSC, 2020) ensure the conservation of Abbott’s booby. Threats:
e Loss of breeding habitat on Christmas Island.
Approved Conservation Advice for Sternula nereis Conservation advice provides management actions that can be undertaken to Section 5.11
nereis (Fairy Tern) (TSSC, 2011) ensure the conservation of the fairy tern. Threats:
e Marine pollution: evaluate risk of oil spill impact to nest locations and, if
required, appropriate mitigation measures are implemented.
National Recovery Plan for Threatened Albatrosses The recovery plan is a coordinated conservation strategy for albatrosses and Section 5.11
and Giant Petrels 2011-2016 (DSEWPC, 2011) giant petrels listed as threatened. Threats: Section 5.9
e Marine pollution: evaluate risk of oil spill impact to nest locations and, if
required, appropriate mitigation measures are implemented.
e Marine debris: evaluate risk of marine debris (including risk of
entanglement and/or ingestion) and, if required, appropriate mitigation
measures are implemented.
Wildlife Conservation Plan for Migratory Shorebirds — | Threats: N/A
2015 (DoE, 2015b) e None identified.
Wildlife Conservation Plan for Seabirds (CoA, 2022) Threats: Section 5.5
e Light pollution.
Fish, sharks and rays
Approved Conservation Advice for Pristis zijsron Conservation advice provides management actions that can be undertaken to Section 5.11

(green sawfish) (DEEWHA, 2008b)

Sawfish and River Sharks Multispecies Recovery Plan:
(Pristis, Pristis zijsron, Pristis clavata, Glyphis and
Glyphis garricki) (DoE, 2015c)

ensure the conservation of the green sawfish. Threats:

e Habitat loss and degradation.
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Relevant plan/advice

Applicable threats or management advice

Addressed in EP Section

Approved Conservation Advice for Pristis clavata
(dwarf sawfish) (DEWHA, 2009)

Sawfish and River Sharks Multispecies Recovery Plan:

(Pristis pristis, Pristis zijsron, Pristis clavata, Glyphis
glyphis and Glyphis garricki) (DoE, 2015c)

Conservation advice provides management actions that can be undertaken to
ensure the conservation of the dwarf sawfish. Threats:

e Habitat loss and degradation.

Section 5.11

Approved Conservation Advice for Rhincodon typus Conservation advice provides management actions that can be undertaken to Section 5.11
(whale shark) (TSSC, 2015b) ensure the conservation of the whale shark. Threats: Section 5.8
e Habitat loss and degradation from pollution, changes to water regimes and | section 5.9
invasive plants.
e Boat strike from large vessels and habitat disruption from mineral
exploration, production and transportation.
e Marine debris.
Recovery Plan for the Grey Nurse Shark (Carcharias The recovery plan considers the conservation requirements of the grey nurse N/A
Taurus) west coast population (DoE 2014) shark across its range and identifies the actions to be taken to ensure the
species long-term viability.
Recovery Plan for the White Shark (Carcharodon The overarching objective of this recovery plan is to assist the recovery of the N/A
carcharias) (DSEWPC, 2013) white shark in the wild throughout its range in Australian waters. Threats:
e None identified.
Marine mammals
Approved Conservation Advice for Balaenoptera Conservation advice provides threat abatement activities that can be Section 5.3
borealis (Sei Whale) (TSSC, 2015c) undertaken to ensure the conservation of the sei whale. Threats: Section 5.8

e Noise interference: evaluate risk of noise impacts to cetaceans and, if
required, appropriate mitigation measures are implemented.

e Vessel disturbance: evaluate risk of vessel strikes and, if required,
appropriate mitigation measures are implemented.
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Relevant plan/advice

Applicable threats or management advice

Addressed in EP Section

they can be removed from the EPBC Act threatened species list. Threats:

e Noise interference: evaluate risk of noise impacts and, if required,
appropriate mitigation measures are implemented.

e Vessel disturbance: evaluate risk of vessel strikes and, if required,
appropriate mitigation measures are implemented.

Approved Conservation Advice for Balaenoptera Conservation advice provides threat abatement activities that can be Section 5.3
physalus (Fin Whale) (TSSC, 2015d) undertaken to ensure the conservation of the fin whale. Threats: Section 5.8
e Noise interference: evaluate risk of noise impacts to cetaceans and, if
required, appropriate mitigation measures are implemented.
e Vessel disturbance: evaluate risk of vessel strikes and, if required,
appropriate mitigation measures are implemented.
Conservation Management Plan for the Blue Whale, | The long-term recovery objective for blue whales is to minimise anthropogenic | Section 5.3
2015-2025 (DokE, 2015) threats to allow for their conservation status to improve so that they can be Section 5.8
removed from the EPBC Act threatened species list. Threats:
e Noise interference: evaluate risk of noise impacts and, if required,
appropriate mitigation measures are implemented.
e Vessel disturbance: evaluate risk of vessel strikes and, if required,
appropriate mitigation measures are implemented.
National Recovery Plan for the Southern Right Whale | The recovery plan provides threat abatement activities that can be undertaken | Section 5.11
(Eubalaena australis) (DCCEEW, 2024) to ensure the conservation of the southern right whale. Threats: Section 5.3
e Habitat degradation: including offshore development. Section 5.8
e Anthropogenic underwater noise: including vessel noise.
e Collision: including vessel strikes.
Recovery plan for the Australian Sea Lion (Neophoca | The long-term recovery objective for the Australian sea lion is to minimise Section 5.3
cinereal) (DSEWPC, 2013) anthropogenic threats to allow for their conservation status to improve so that | saction 5.8
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Relevant plan/advice

Applicable threats or management advice

Addressed in EP Section

Marine reptiles

snake (Aipysurus apraefrontalis) (DSEWPC, 2011)

ensure the conservation of the short-nosed sea snake. Threats:

e Degradation of reef habitat: no anthropogenic disturbance in areas where
the short-nosed sea snake occurs.

Recovery Plan for Marine Turtles in Australia, 2017- The long-term recovery objective for marine turtles is to minimise Section 5.9
2027 (Commonwealth of Australia, 2017) anthropogenic threats to allow for the conservation status of marine turtles to | section 5.5
improve so that they can be removed from the EPBC Act Threatened species .
: Section 5.11
list. Threats:
Section 5.8
e Chemical and terrestrial discharge / marine debris
. . Section 5.3
e Light pollution
e Habitat modification
e Vessel strike / disturbance
e Noise interference.
Approved Conservation Advice for Dermochelys See above for Recovery Plan for Marine Turtles in Australia, 2017-2027. As above.
coriacea (Leatherback Turtle) (DEWHA, 2008c)
Approved Conservation Advice for short-nosed sea Conservation advice provides management actions that can be undertaken to Section 5.11
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1.6.2 Western Australian Legislation

Whilst the scope of this activity is limited to the Operational Area within Australian
Commonwealth waters, there are a number of State legislative requirements relevant to the
potential impact of an oil spill in State jurisdiction. Table 1-4 summarises the principal, relevant
WA legislative requirements.

Page 37 of 364



VERMILION OIL & GAS AUSTRALIA

Title: Wandoo Field Geotechnical and Geophysical Survey Environment Plan

Number: AUPD24001-VOG-1100-YH-0014
Revision: 1
Date: 28 April 2025

VERMILION
Oil & Gas
Australia Pty. Ltd.

e e o —
0
=S
e —
==

Table 1-4: Relevant Western Australian legislation

Legislation

Scope

Application to activity

Administering authority

Aboriginal Heritage Act 1972

Protects and manages Aboriginal heritage by
requiring approval for activities that may impact or
cause harm.

Sites and objects protected under the Act
may be present in the EMBA.

Department of Planning,
Lands and Heritage (DPLH)

Maritime Archaeology Act
1973

Provides for the preservation of the remains of ships
lost before 1900.

May be triggered in the event of impacts to
a known or previously un-located shipwreck.

WA Museum

Pollution of Waters by Oil and
Noxious Substances Act 1987

Provides for the protection of the sea from pollution
by oil and other noxious substances. Gives effect to
MARPOL in state waters.

Triggered in the event of vessels operating in
state waters.

Department of Transport
(DoT)

Relevant Port Authority

Western Australian Marine Act
1982

Regulates navigation and shipping.

Triggered in the event of vessels operating in
state waters.

DoT
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1.6.3 Codes of Practice

The Australian Energy Producers (AEP) (formerly APPEA) Code of Environmental Practice
(APPEA, 2008) is the most relevant Code of Practice for offshore survey activities. Specific
requirements of the AEP Code of Environmental Practice include:

e Compliance with applicable laws, regulations, standards and guidelines and, in their
absence, adopting the most practical means to prevent or minimise adverse environmental
impacts.

e Ensuring that waste management practices minimise the potential impact on the
environment. Practices are based on the prevention, minimisation, recycling, treatment and
safe disposal of wastes

e Providing adequate training to enable employees and contractors to adopt environmentally
responsible work practices.

e Developing emergency plans and procedures so that incidents can be responded to in a
timely and effective manner.

e Developing and maintaining management systems to identify, control and monitor risks.

VOGA is an AEP member and, when undertaking its projects and activities, adheres to the
provisions of its Code of Environmental Practice.

Additionally, the International Finance Corporation (IFC) Environmental, Health, and Safety
(EHS) Guidelines for Offshore Qil and Gas Development (June 2015) are technical reference
documents with general and industry-specific examples of Good International Industry Practice.

Both the AEP Code of Environmental Practice and the IFC EHS Guidelines were key references in
preparing for the environmental risk assessment process associated with this EP and in the
development of the performance outcomes contained within it.
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Section 2 — Description of Activity

2.1 Background and Objectives
VOGA currently operates the Wandoo Field within WA-14-L and has performed numerous in-
field development drilling campaigns. VOGA are planning near-field exploration drilling to
identify and confirm viable hydrocarbons to support further development of WA-14-L.
Geotechnical and geophysical data is required for Mobile Offshore Drilling Unit (MODU)
foundation assessments to support these activities.
The objective of the survey is to acquire additional geotechnical and geophysical data required
to evaluate the environment at the planned drilling locations and confirm suitability for a
MODU. The survey will specifically aim to:
e Acquire and assess geotechnical data and soil samples to support the safe placement of the
MODU'’s jack-up legs
e Identify sub-seabed features and hazards that may impact on the exact positioning of the
MODU
e Define any potential hazards or factors of operational significance for drilling rig
emplacement
e Identify geohazards and geological conditions relating to drilling of the top-holes
e Assist with future wellsite planning.
2.2 Location

Permit WA-14-L is situated approximately 80 km northwest of the port of Dampier with water
depths ranging from approximately 50-60 m below Lowest Astronomical Tide (LAT). Indicative
coordinates for the exploration prospects are provided in Table 2-1.

Table 2-1: Indicative geographical coordinates of the exploration prospects (GDA2020 Zone 50S)

Prospects X (Easting) Y (Northing) Latitude Longitude

Kullingal 437843.0 7769379.0 20.171952275°S | 116.405154118° E
Mottlecah 439263.0 7773031.5 20.138993472°S | 116.418865226° E
Jinjulu 435158.7 7769128.6 20.174126078°S | 116.379457185° E
North of Wandoo 1 441024.0 7777050.0 20.102736571°S | 116.435844178° E
North of Wandoo 2 442025.0 7778592.0 20.088833157°S | 116.445468311°E
Jurassic North 438556.0 7777506.0 20.098539052°S | 116.412251940° E
NW Jurassic 431796.0 7777285.0 20.100308831°S | 116.347583269° E
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2.2.1 Operational Area

For the purposes of this EP, an Operational Area has been defined as a subset of Permit WA-14-L
to encompass potential exploration prospects and allow environmental impact assessment. All
planned activities (as described in Section 2) will occur within the Operational Area.

The Operational Area is defined based on 4 x 4 km squares around each prospect location. These
Prospect Areas for North of Wandoo 2 and Kullingal are smaller than 4 x 4 km to ensure they are
limited to the permit area. For the purposes of using the EPBC Act Protected Matters Search
Tool (PMST), developing the existing environment description and some impact assessment, the
Operational Area encompasses the Prospect Areas and additional areas between the sites to
give a conservative total area. The proposed survey Operational Area is shown in Figure 2-1.

All seabed survey activities will take place within the Operational Area, though seabed surveys
will not be undertaken over the full Operational Area. The Operational Area has been developed
to provide flexibility for well locations as planning progresses.
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Figure 2-1: Operational Area
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2.3

2.4

Survey Duration and Timing

Each seabed survey campaign will encompass a geotechnical scope and geophysical scope at a
maximum of two Prospect Areas. The EP allows for up to seven campaigns to be completed; one
campaign for each Prospect Area. For each campaign the geotechnical survey is expected to take
up to 10 days to complete and the geophysical survey is expected to take up to 5 days per
Prospect Area.

The above durations do not include vessel transit times, potential delays caused by ocean
conditions, weather downtime, standby and equipment failure or other delays relative to the
survey plan, as these factors are difficult to predict or quantify. It is unlikely that these factors
will increase vessel time in the Operational Area. Should additional time be required to
complete the survey objectives, VOGA will assess the situation in accordance with the VOGA
MoC Procedure (Section 6.11).

Seabed survey activities are planned to commence in the first half of 2026; however, exact start
dates are subject to vessel availability. For contingency purposes, this EP allows for the activities
to occur within five years of EP approval. Activities within each campaign will be undertaken on

a continual 24 hours per day basis and may occur 7 days a week at any time of the year.

Survey Design

The scope of the seabed surveys is to obtain a range of geotechnical and geophysical data to
enable the identification of any geohazards and provide data to ensure completion of the
required assessments for the MODU, which will conduct drilling under a separate exploration
drilling EP.

The seabed survey activities may be performed across an area of up to 16 km? centred on each
of the seven proposed locations (Table 2-1) within the Operational Area. Each campaign will
encompass geotechnical and geophysical scopes for a Prospect Area.

The scope of work is compliant with 1ISO 19905-1:2016 (Natural gas industries — Site-specific
assessment of mobile offshore units — Part 1: jack-ups).

The activities to be undertaken under this EP may include the following:

e Geotechnical survey scope comprising of:
- seabed grab sampling
- geotechnical boreholes:
o piston/gravity cores and vibrocores
o drilling core holes
o piezocone penetration tests (PCPT).
e Geophysical survey scope comprising of:
- multibeam echo sounder (MBES)
— side scan sonar (SSS)

- sub-bottom profiling (SBP)
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- magnetometer.
e Other survey techniques:
- Ultra-short Baseline Positioning System (USBL)
— Doppler velocity log and inertial navigation systems
- Remotely Operated Vehicles (ROVs)/Autonomous Underwater Vehicles (AUVs).
Helicopters will not be used.
2.5 Geotechnical Survey
The geotechnical surveys will use standard industry equipment and will be carried out within the
10-day campaign at each Prospect Area.
25.1 Seabed Sampling
Samples of seabed sediments will be collected to validate and ground truth the geophysical
survey data. Grab samples will be collected using a Shipek (or similar) grab sampler deployed
using either a crane or winch on board the survey vessel. The grab sampler will be lowered to
the seabed where it will trigger shut upon contacting the seabed. Upon triggering it retains
approximately 0.13 m? of sediment. The sample is then brought back to the vessel where it is
logged and stored for further analysis.
At each proposed well location up to 16 samples will be taken, depending on the variability of
the seabed within the Operational Area. The footprint of each sample on the seabed will be less
than 1 m2,
2.5.2 Geotechnical Boreholes

One geotechnical borehole and/or several PCPTs may be completed at each proposed well
location. The main purpose of this geotechnical survey is to obtain adequate soil data to assess
jack-up rig spud can footing penetration and punch through analysis. The exact work will depend
on the soil conditions encountered with a combination of boreholes and PCPT measurements
acquired near the MODU location, to characterise the seabed to safely support the MODU.

Geotechnical investigation will extend to a maximum depth of 50 m below the seabed. The
boreholes will be drilled and/or penetrometer tests performed using subsea coring equipment
operated from a survey vessel. If PCPTs are carried out, a maximum of three tests will be
performed per proposed Prospect Area (one for each of the potential future jack-up spud can
positions). Geotechnical boreholes will either be piston/gravity cores or drilling (rotary) cores.

The duration to complete each borehole or PCPT will be approximately one day. Upon
completion of the geotechnical boreholes/PCPT all equipment will be retrieved back to the
vessel with nothing left on the seabed.

The exact locations for sampling and testing will depend on the geophysical data interpretation
and preliminary engineering analysis but will be within the Prospect Areas.
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2.5.21 Piston/Gravity Cores and Vibrocores

Piston coring involves a steel sample tube of approximately 85—-105 mm diameter, penetrating
the seabed whilst freefalling under its own weight, which results in a footprint of <15 m?. No
subsea hydraulic systems or electrical connections are required for the operation of a piston
corer.

A vibrocore system has a vibration unit mounted to the top, generally driven by electric motors
powered by a subsea cable connected to the survey vessel. No hydraulic systems are required
for operation. The vibrocore system also utilises a sample tube of approximately 85-105 mm
diameter.

Upon completion of each vibrocore, the complete vibrocore system will be retrieved to the
vessel, leaving no equipment on the seabed.

2.5.2.2 Dirilling (Rotary) Cores

Rotary borehole sampling using an open-centred drill bit may be required to sample seabed
sediments and rock. The exact sampling system to be used is not yet known; if a seabed
sampling system is selected, it will comprise of a seabed base frame which will have a footprint
of approximately 14 m?2. Power and control to the seabed sampling system will likely be
provided by a subsea electrical cable.

Upon completion of each core, the complete sampling system will be retrieved to the survey
vessel, leaving no equipment on the seabed. The coring system is approximately 100 mm in
diameter.

Cuttings consisting of inert material will be generated by coring operations. The volume of the
material to be produced will be minimal as the majority of the core will be retrieved to the
survey vessel for analysis. Any remaining cuttings is expected to settle in close proximity to the
sampling locations. Cuttings will range in size from very coarse to very fine particles with up to
3.5 m3 of cuttings per hole.

Fluid is required to lubricate the face of the drill bit used for coring, which keeps the boreholes
clean (free from cuttings) and prevents the borehole from collapsing during the coring process.
Seawater is the primary constituent of fluids used for geotechnical investigation. One or more
chemically inert Water-based Muds (WBM) may be added to seawater if challenging boring
conditions are encountered. As the survey is still in the design stage fluids to be used are yet to
be confirmed; however, all fluids will be selected as per Vermilion’s chemical selection process.
The volume of WBM to be used will depend on the drilling depth achieved, based on the
maximum target depth of 50 m, the volume of drilling fluid for each borehole is estimated to be
approximately 3 m3.

It should be noted that all seabed sediment sampling proposed within the scope of this EP is for
geotechnical purposes only; no drilling of petroleum bearing reservoirs is proposed as part of
the scope of this EP.
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2.5.2.3 Piezocone Penetration Tests

All PCPT methods are similar in that a penetrometer (probe) is pushed into the seabed at a
constant rate while continuously measuring the resistance, friction and water pressure.
Although the exact equipment is not yet known, the system type will depend on sediment types
encountered.

Typical penetration testing systems consist of a seabed frame and a hydraulic powered drive
unit which push a probe into the sediment. The frame has a footprint on the seabed of
approximately 3 m?. The closed-loop hydraulic system will contain approximately 50 litres of
fluid.

Upon completion of each test, the complete penetration testing system will be retrieved to the
vessel, leaving no equipment on the seabed. The probe is approximately 40 mm in diameter.

2.6 Geophysical Survey

A range of geophysical systems may be used depending on seabed soil conditions. All techniques
employed are industry accepted and will be performed within the five-day campaign for each
Prospect Area.

2.6.1 Multibeam Echo Sounder

MBES surveys will enable the collection of bathymetry data and the correlation of depth
information. This type of survey uses a sonar system to transmit short pulses of sound energy,
analysing the return signal from the seafloor or other objects. MBES surveys transmit at
frequencies above approximately 200 kHz. Indicative sound output at the source is equipment
dependent and may range from 210 to 234 dB re 1 uPa@1m (Seiche, 2020).

2.6.2 Side-scan Sonar

Use of SSS methods will enable VOGA to identify seabed obstructions or features. This type of
survey is a hydro-acoustic technique, comprising a set of transducers mounted on either side of
a towed vehicle. The transducers produce high frequency pulses which reflect seabed features.
The frequency is likely to be higher than 110 kHz. Indicative sound output at source may range
from 200 to 234 dB re 1 pPa@1m (Seiche, 2020).

2.6.3 Sub-bottom Profiler

Acoustic SBP systems are based on ‘ping and chirp’ type equipment, used to determine the
physical properties of the sea floor and to image and characterize the geological formations
below the sea floor. This equipment is typically low frequency (2—16 kHz (Beach, 2023)) with an
indicative sound output at source ranging from 161 to 230 dB re 1 pPa@1m (Seiche, 2020).

2.6.4 Magnetometer

To check for the presence of any metal objects on the seabed a magnetometer will be attached
to either a hull mounted or towed on a cable behind the vessel. The magnetometer measures
the Earth’s magnetic field and does not emit any sound pulses.
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2.7 Other Survey Techniques

The following techniques may also be used during either the geotechnical survey or the
geophysical survey.

2.7.1 Ultra-short Baseline Positioning System

USBL positioning systems are used for underwater positioning. The USBL system has a footprint
of approximately 10 cm? and is dropped to the seabed then retrieved when no longer needed. It
emits a signal with a frequency of approximately 30 kHz and source levels approximately 184—
202 dB re 1pPa (SPL) at 1 m.

2.7.2 Doppler Velocity Log and Inertial Navigation Systems

These systems measure velocity relative to the sea floor. They emit sound beams with a
frequency of approximately 400—600 kHz. The systems are typically mounted to the ROVs/AUVs.

2.7.3 Remotely Operated Vehicles/Autonomous Underwater Vehicles

An ROV or AUV is a tethered or autonomous underwater vehicle deployed from a vessel. ROVs
are unoccupied, highly manoeuvrable and operated by a crew aboard the vessel. The ROV will
be equipped at a minimum with a camera and lights. No wet parking of ROVs is planned.

2.8 Support Activities

2.8.1 Vessel Operations

The geotechnical and geophysical scopes may require separate survey vessels if no suitable
vessels are available to undertake both scopes. Only one survey vessel, completing the
geophysical or geotechnical scopes will be in the Operational Area at any one time.

The survey vessel/s will use Marine Gas Oil (MGO)/Marine Diesel Oil (MDO) fuel. During the
geotechnical scope the vessel will be stationary and keep on location using Dynamic Positioning
(DP). Vessel speeds during geophysical survey data acquisition are expected to be low (typically
<5 knots). The vessels may be anchored in the Operational Area for weather contingencies or
other unforeseen circumstances.

Due to the relatively short duration of each survey campaign (approximately 15 days in total at
up to two Prospect Areas), vessel refuelling, and crew changes are not anticipated to be
required while the vessels are in the Operational Area. The survey vessel/s are expected to be
mobilised from Dampier but may be sourced from international waters.

The survey vessel contractor and exact vessel details are yet to be confirmed. The contractor will
be selected in accordance with the VOGA contractor management requirements described in
Section 6.3. To allow for impact assessment, the specifications in Table 2-2, based on proxy
vessels, have been assumed. The vessels used will not exceed the values provided.
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Table 2-2: Vessel specifications

g Persons on Board Largest single fuel
Vessel function (POB) Proxy vessel name tank size
Geotechnical survey 60 MV Fugro Voyager 144 m3
Geophysical survey 28 MV Offshore Guardian 60 m3
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Section 3 — Description of the Environment

3.1 Overview

The OPGGS(E)R define ‘environment’ as the ecosystems and their constituent parts, natural and
physical resources, qualities and characteristics or areas, the heritage value of places and
includes social, economic and cultural features of those matters. In accordance with the
Regulations, the Description of the Environment describes the ecological and social components
of the environment relevant to the activity and achieves the following:

e Provides adequate information about the Environment that May Be Affected (EMBA) by the
activity in sufficient detail to inform the evaluation of environmental impacts and risks. This
includes the environment that may be affected by planned components of the activities, and
the area that may be exposed during unplanned events such as a hydrocarbon spill.

e Adequately defines the environment that may be exposed to hydrocarbons in the event of a
significant incident and the geographic extent of response and monitoring activities.

e Provides sufficient detail regarding relevant threatened or migratory species and their
defined Biologically Important Areas (BIA) and/or habitat critical for species survival.

e Identifies all values and sensitivities (if any) within the environment including matters
protected under Part 3 of the EPBC Act.

e Enables relevant persons and members of the public to understand the environmental
values and sensitivities that may be affected by the activity.

Environmental hazards have the potential to result in impacts or risks to environmental
receptors if they are present within the spatial or temporal boundaries of the environmental
hazard. Receptors are defined as any component of the EMBA by the proposed activities.

By using the defined Project Areas below (Section 3.1.1), it is possible to identify receptors
which may typically be impacted, depending on behaviour. The details of receptors within the
existing environment of each Project Area provided in this section is sufficient to undertake the
impact assessment.

3.11 Project Areas

Project Areas are the different areas defined for this EP as areas of potential hazard or exposure
to receptors. The existing environment within the Project Areas are described in this section.
The nature and scale of the information provided in the description of the environment depends
on the potential environmental hazards which may occur within that Project Area, and their
scope for exposure to affected receptors.

For this EP, the following Project Areas have been defined:

e Operational Area — The Operational Area (Figure 2-1) is within Permit WA-14-L, which is
located in Commonwealth waters in the Carnarvon Basin off the northwest coast of WA,
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approximately 80 km northwest of Dampier and 110 km northeast of Barrow Island. Refer to
Section 2.2.1 for more information on the Operational Area.

e Hydrocarbon Area — The Hydrocarbon Area has been defined to include the worst-case
extent of predicted hydrocarbon exposure from planned and unplanned activities at
exposure values that may have ecological impacts (Figure 3-1). The Hydrocarbon Area has
been defined based on the combined outcomes of stochastic modelling for the loss of MDO
scenario (i.e. cumulative extent of a total of 100 model simulations per season) using
moderate exposure values for each of the modelled oil components (10 g/m? floating,

50 ppb dissolved, 100 ppb entrained, 100 g/m? shoreline). These are the threshold levels
anticipated to result in behavioural changes and sub-lethal and lethal effects to biota and
includes all probabilities of exposure.

e EMBA —The EMBA for the Wandoo Field survey activities has been defined by a spatial area
within which a change to the ambient environmental conditions may occur as a result of
planned or unplanned activities (Figure 3-1). It is noted that changes in ambient conditions,
as defined for the EMBA, does not imply that an adverse impact will occur, but at these
thresholds, there may be social or socio-economic impacts. The EMBA for survey activities
within the Wandoo Field extends approximately 170 km northeast of the coast of Port
Hedland, and south to approximately 115 km east of Frazer Island, in the Ningaloo Reef
area.

The EMBA is defined based on the combined outcomes of stochastic modelling for the loss
of MDO scenario (i.e. cumulative extent of a total of 100 model simulations per season)
using low exposure values for each of the modelled oil components (1 g/m? floating, 10 ppb
dissolved, 10 ppb entrained, 10 g/m? shoreline). These threshold levels are used to establish
the range of socio-economic effects and establish planning area for scientific monitoring
based on potential for exceedance of water quality triggers.
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Figure 3-1: Environment that May Be Affected (EMBA)
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3.1.2 Relevant Receptors

A separate search using the EPBC Act PMST was undertaken for the Operational Area,
Hydrocarbon Area and EMBA (Appendix C). For each receptor or receptor group known to occur
within the defined Project Areas, their presence/absence is identified in Table 3-1. This,
combined with the understanding of how each receptor is affected by environmental hazards

guides the nature and scale of information provided throughout Section 3.

Table 3-1: Receptor presence or absence within Project Areas

Receptor group

Operational Area

Hydrocarbon Area

EMBA

Physical environment

e C(Climate

e Ambient water
quality

e Ambient sediment
quality

e Ambient air quality
e Ambient noise
e Ambient light.

e C(Climate

e Ambient water
quality

e Ambient sediment
quality

e Ambient air quality
e Ambient noise
e Ambient light.

Climate

Ambient water
quality

Ambient sediment
quality

Ambient air quality
Ambient noise
Ambient light.

Key benthic habitats

e Subtidal soft
sediment and
benthic fauna.

e Subtidal soft
sediment and
benthic fauna

Subtidal soft
sediment and
benthic fauna

e Corals e Corals

e Seagrasses e Seagrasses

e Macroalgae. Macroalgae.
Key coastal None e Mangroves e Mangroves

communities

e Sandy beaches

e Rocky shorelines/
intertidal reef
platforms

e Intertidal beaches/
mudflats.

Sandy beaches
Rocky shorelines/
intertidal reef
platforms

Intertidal beaches/
mudflats.

Key marine fauna

e Benthic invertebrates
e Marine reptiles

e Birds

e Fish, sharks and rays

e Marine mammals.

e Benthic invertebrates
e Marine reptiles

e Birds

e Fish, sharks and rays

e Marine mammals.

Benthic invertebrates
Marine reptiles

Birds

Fish, sharks and rays

Marine mammals.

Social and economic
environment

e Fisheries and
aquaculture

e Commercial shipping

e Other users.

e Fisheries and
aquaculture

e Commercial shipping
e Defence areas

e Other users.

Fisheries and
aquaculture

Commercial shipping
Defence areas
Other users.

Protected and

significant areas

None

e Underwater cultural
heritage

World Heritage
properties
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Receptor group Operational Area Hydrocarbon Area EMBA
e Australian Marine e National Heritage
Parks places
e State Marine e Underwater cultural
Protected Areas heritage
e Key Ecological e Australian Marine
Features (KEFs). Parks
e State Marine
Protected Areas
o KEFs.
First Nations None e Marine Park Cultural | e Registered Aboriginal
Heritage Values. Cultural Heritage
sites
e Marine Park Cultural
Heritage Values.

3.2 Regional Context

The Operational Area and EMBA overlap one marine region and five Integrated Marine and
Coastal Regionalisation of Australia (IMCRA) provincial bioregions, as displayed in Figure 3-2.

Descriptions of these regions are provided in the sections below.

Figure 3-2: IMCRA provincial bioregions

Operational Area
[ Petroleum Title (WA-14-1)
3 emsa
T Coastal Waters
Provincial Bioregions
[ Central Western Shelf Transition
Il Central Western Transition
[ Northwest Province

I Northwest Shelf Province

[ Northwest Transition
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3.2.1 Marine Regions
3.2.1.1 North-west Marine Region

The Operational Area lies within the North-west Marine Region (NWMR). The NWMR lies within
Commonwealth waters from the border of WA and the Northern Territory (NT) to Kalbarri,
covering approximately 1.07 million km? of tropical and sub-tropical waters. The region is
characterised by shallow-water tropical marine ecosystems and high species richness, thought
to be associated with the diversity of habitats available (DSEWPC, 2012a).

Sixty-one percent of the seafloor within the region is continental slope, of which extensive
terraces and plateaux make up a large proportion. A majority of shallow waters are focused
adjacent to the Pilbara and Kimberly regions (~¥30% of the total region) with the narrowest shelf
margin of the region and Australia located at Ningaloo Reef. A majority of the region is relatively
shallow with over 50% having water depths of less than 500 m. The sections of the Argo and
Cuvier plains which lie within the region make up 10% of its total area and are the deepest
sections of the region reaching depths of almost 6,000 m (DEWHA, 2008).

3.2.2 IMCRA Bioregion

The Integrated Marine and Coastal Regionalisation of Australia (IMCRA) is a biogeographic
regionalisation of oceanic waters within Australia’s Exclusive Economic Zone (EEZ). IMCRA
further classifies Australia’s marine regions into smaller scale bioregions based on fish, benthic
habitat and oceanographic data at a scale that is useful for regional conservation planning and
management (DEWHA, 2008).

The Operational Area is located within the North-West Shelf (NWS) province. The EMBA
overlaps a further four provincial bioregions:

e Northwest Transition
e Northwest Province
e Central Western Transition

e Central Western Shelf Transition.

3.2.21 North-West Shelf Province

The Operational Area is located within NWS Province. The NWS Province lies predominantly on
the continental slope, extending from the North-West Cape to Cape Bougainville, covering an
area of 238,759 km?. The width of the bioregion varies along its length from approximately

50 km at the Exmouth Gulf to more than 250 km off Cape Leveque. About half the bioregion has
water depths between 50 m and 100 m, with maximum depths reaching 200 m.

The bioregion is a dynamic oceanographic environment and is influenced by cyclonic storms,
strong and internal tides and long period swell. Its waters derive from the Indonesian
Throughflow and are warm, oligotrophic and circulate throughout the bioregion via branches of
the South Equatorial and Eastern Gyral currents.

Fish communities in the bioregion are diverse, comprising of both benthic and pelagic fish.
Humpback whales migrate through the area with the Exmouth Gulf considered an important
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resting area, particularly for mothers and calves on their southern migration. Several important
breeding sites for seabirds are located within the region (outside Commonwealth waters),
including Eighty Mile Beach and the Montebello, Barrow and Lacepede islands.

Industries that utilise the resources found in bioregion include the petroleum industry,
commercial fishers and shipping, with nationally significant ports of Dampier and Port Hedland
present (DEWHA, 2008).

3.2.2.2 Northwest Transition

The Northwest Transition Province covers an area of 184,424 km? and predominantly occurs on
the continental slope (52%), with smaller areas in the north-west located on the Argo Abyssal
Plain and continental rise (DEWHA, 2008). Water depths vary, generally ranging from 200 m
depths at the shelf break to more than 1,000 m over the continental slope with a maximum
depth of 5,980 m.

The seafloor topography of the bioregion is complex with a range of features including
carbonate banks, submerged terraces, pinnacles, sand banks and reefs. The pinnacles and
carbonate banks of the Joseph Bonaparte Gulf are distinctly different in morphology and
character to other parts of the Region and are believed to support a high diversity of marine
species.

Biological communities of the region are typical to that of Indo-west Pacific tropical flora and
fauna. Marine environments include a range of soft bottom and hard substrate habitats. The WA
population of humpback whales mate and give birth in the inshore waters off the Kimberley. In
addition, the NWS Transition is important for commercial fisheries, defence, and the petroleum
industry (DEWHA, 2008).

3.2.2.3 Northwest Province

The Northwest Province lies offshore between Exmouth and Port Hedland, entirely on
continental slope. The region covers an area of 178,651 km? with water depths ranging from
1,000-3,000 m.

The dominant geomorphic feature is the Exmouth Plateau. The Montebello Trough and Swan
Canyon are also important features of the region. The Exmouth Plateau contains the steepest
shelf break in the Marine Region along the Cape Range Region near Ningaloo Reef. Dominant
surface flow of the region includes circulation and recirculation (via the South Equatorial
Current) of the Indonesian Throughflow. As a result of the predominantly southward moving
surface waters, waters consolidate along the narrow shelf break adjacent to Cape Range
Peninsular to form the Leeuwin Current which is a significant feature for the bioregion and areas
further south.

Canyons in the bioregion are thought to aid in the channelling of water onto the Exmouth
Plateau and certainly into the shelf along Ningaloo Reef, which aids in enhancing localised
biological production. The Northwest Province represents the beginning of a transition between
tropical and temperate marine species with high endemism in demersal fish communities on the
slope evident in this bioregion. Commercial fishing and petroleum are important industries in
some parts of the bioregion (DEWHA, 2008).
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3.2.24 Central Western Transition

The Central Western Transition Province is located between Shark Bay and North-West Cape
covering 162,891 km? of continental slope and abyss. Almost half of the region has water depths
of more than 4,000 m, with maximum recorded water depths within the region of 5,330 m. As a
result of the proximity of deep ocean areas to the continental slope and shelf, distinctive
biological communities may have developed. The major geomorphic features of the bioregion
are Carnarvon Terrace, Wallaby Saddle, the Cuvier Abyssal Plain and the Cloates and Cape Range
Canyons.

The Leeuwin Current, flowing south along the slope, is the dominant oceanographic feature in
the region. Interactions between the Leeuwin Current, Leeuwin Undercurrent and the nearshore
Ningaloo Current facilitate vertical mixing of water layers and are thought to be linked with
bursts in productivity (particularly during summer). This bioregion also lies within the
biogeographic transition between tropical and temperate marine species. The level of
endemism within demersal fish communities on the slope is less than that in bioregions further
north. Major industries in the bioregion are commercial fishing and petroleum (DEWHA, 2008).

3.2.25 Central Western Shelf Transition

Of all the provincial bioregions, the Central Western Shelf Transition is the smallest, covering an
area of 9,698 km?, located entirely on the continental shelf between the North-West Cape and
Coral Bay. The maximum water depth in the region is 100 m.

This bioregion is strongly influenced by the Leeuwin Current and Leeuwin Undercurrent
interacting with the northward flowing Ningaloo Current. It lies within a significant
biogeographic transition between tropical and temperate species. The bioregion is largely
covered by the Ningaloo Marine Park and Ningaloo Reef. Ningaloo Reef is an area of high
biodiversity with over 200 species of coral and more than 460 species of reef fish. Other fauna
which may occupy the reef environments within the region include marine turtles, dugongs and
dolphins with the potential for whale sharks and manta rays to occupy outer reef areas.
Commercial fishing and petroleum are important industries in some parts of the bioregion
(DEWHA, 2008).

3.3 Physical Environment

Table 3-1 identifies that the physical environment includes receptors within the Operational
Area, Hydrocarbon Area and EMBA that may be relevant to aspects of the survey activities. The
descriptions below provide sufficient details to assess all impacts and risks to these receptors.

The Operational Area lies on the North West Shelf in waters approximately 50-60 m deep
(Figure 3-3).
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Figure 3-3: Seabed bathymetry
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331 Climate

The climate of the Pilbara region of WA is classified as arid tropical with two distinct seasons: a
hot, wet summer (October to April); and a mild, dry winter (May to September) (Bureau of
Meteorology, 2024).

Based on long-term climatic data from the nearest Bureau of Meteorology weather station at
Karratha Airport (Station 004083), approximately 73 km south-southeast of the Operational
Area, the mean annual rainfall since 1972 is 288.5 mm. The mean maximum temperatures range
between 26.5°C in July and 36.2°C in December, and average above 30°C for much of the year
(Bureau of Meteorology, 2024). Minimum temperatures range between 13.9°C in July and
26.9°Cin January.

Winds vary seasonally, with a tendency for westerly winds in summer and southerly winds in
winter (Pearce et al., 2003). There are often distinct ‘transition’ periods between the summer
and winter regimes, which are characterised by calmer periods. Rainfall is low and
unpredictable, with most rainfall occurring between January and May, often associated with the
passage of tropical cyclones (Pearce et al., 2003).

3.3.2 Ambient Water Quality

Marine water quality within the EMBA is expected to be representative of the typically pristine
and high water quality found in offshore WA waters. Variations to this state (e.g. increased
turbidity) may occur in coastal regions that are subject to large tidal ranges, terrestrial runoff or
anthropocentric factors (i.e. ports, industrial discharges, etc.).
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Water quality sampling data is available within Pilbara coastal waters, within the EMBA. Water
quality surveys undertaken in February and June of 2003 and October 2024 (Worley, 2025) show
that:

e The concentration of total recoverable hydrocarbons in the end of the pipe sample onboard
the Wandoo Facility was 6,842 pg/L but this rapidly diluted in receiving waters (Worley,
2025)

e There were slightly elevated levels of zinc recorded at Wandoo Facility with a value of 5 pg/L
(above the guideline value of 3.3 pg/L)

e Water quality sampling in waters surrounding the Wandoo Facility indicated that copper and
zinc were elevated above the Default Guideline Value (DGV) but only within 70 m of the
facility (Worley, 2025)

e  Water quality profiles showed warm saline, low turbidity surface layer, with no evidence of
thermoclines or upwelling/downwelling within surveyed layers of water (Worley, 2025)

e Water quality in the coastal waters of the NWS is generally of very high quality (Worley,
2025; Wenziker et al., 2006).

3.3.3 Ambient Sediment Quality

Several surveys have been undertaken within the vicinity of the Operational Area. In addition to
the Bowman Bishaw Gorham (BBG) (1996) baseline sediment survey, a post-commissioning
sediment survey was undertaken by Sinclair Knight Merz (SKM) in 1996. BBG (1996) found the
sediments were comprised of a mixture of fine, medium, coarse and very coarse sands. This is
consistent with sediments found throughout the NWS Province where sediment is dominated by
sand (Baker et al., 2008). Particle size data from the study undertaken by SKM in 1996 indicated
that sediments are typically comprised of unconsolidated to coarse sands. This shift towards a
coarser grain size is indicative of discharge received from drilling at Wandoo.

Sediment metal, petroleum hydrocarbon and Polycyclic Aromatic Hydrocarbons (PAH) levels
were also tested during both studies (BBG, 1996; SKM, 1996). Sediment metal levels have
increased since the baseline survey; however, they were within the trigger values outlined in the
former ANZECC/ARMCANZ (2000) sediment quality guidelines which have since been revised in
the Water Quality Guidelines (ANZG, 2018). These metal concentrations reflect background
levels of the region (Long et al., 1995). Petroleum hydrocarbons and PAH levels were below
detection limits in all samples collected during the surveys (BBG, 1996; SKM, 1996).

An additional baseline survey for the Wandoo Facility was undertaken in 2015 and in 2024 to
assess changes that may have occurred since the original baseline and post-commissioning
surveys undertaken in the 1990s (Operational Baseline Survey 2015 Report Ref: 246043-001-
REP-NM-001, August 2016, Worley 2025). Hydrocarbons in sediments at all sites were below the
laboratory Limit of Reporting (LOR) or below the available Sediment Quality Guideline for the
highest level of protection in the former ANZECC/ARMCANZ (2000) guidelines. Sediment
metal/metalloid concentrations at all sites were below the former respective trigger values, or
where no guidelines existed lower or similar to previous studies with the exception of Barium.
This was likely due to the presence of residual drilling muds (containing barium) at the time of
the post-commissioning survey.
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There was an overall increase in sediment metal concentrations compared to the baseline
survey 20 years ago (BBG, 1996), however, no trend has been identified in direction or distance
from the Wandoo B platform. Furthermore, of the metals that have increased in sediments since
the baseline survey, none are currently at concentrations exceeding the recommended guideline
for the 99% species protection level.

In 2015 and 2024, sediment infauna abundance and species richness were significantly higher
than during the baseline survey in 1996 and the post-commissioning survey in 1998.

3.34 Ambient Air Quality

The majority of the offshore NWS Province region is relatively remote and therefore air quality
in the Operational Area is expected to be high. Anthropogenic sources (e.g. vessels, industry
developments) would contribute to local variations in air quality. However, results of previous
monitoring within the region suggest that the concentration of air quality parameters remains
low. Measured levels of nitrogen dioxide and ozone during a Pilbara air quality study were found
to be below the National Environment Protection Measure (NEPM) standards (DoE, 2004).

More recently, Chevron published results of air quality monitoring on Barrow Island (within the
EMBA, 107 km southwest of the Operational Area) which showed no values that exceeded the
NEPM standards for nitrogen oxide (NO3), ozone (0s), sulphur dioxide (SO,), carbon monoxide
(CO), hydrogen sulphide (H,S) or Aromatic Hydrocarbons (BTEX) (Chevron Australia, 2022).
Chevron’s monitoring showed exceedances of PM10 levels (particulate matter less than 10 um)
around some facilities on the island, however, these were attributed to localised unsealed road
dust and regional events (Chevron Australia, 2022).

3.35 Ambient Noise

The Operational Area is relatively remote and therefore ambient noise levels are expected to be
low. Ambient noise within the NWS Province region is expected to be dominated by natural
physical (e.g. wind, waves, rain) and biological (e.g. echo location and communication noises
generated by cetaceans and fish) sources. Anthropogenic noise sources that are also likely to be
experienced in the area include low-frequency noise from vessels.

3.3.6 Ambient Light

The Operational Area is relatively remote and therefore ambient light levels are expected to be
low. Ambient light within the NWS Province region is expected to predominantly be from
solar/lunar luminance. However, artificial light sources associated with anthropogenic activities
also exist, including both permanent (e.g. onshore/offshore developments) and temporary
(e.g. vessels) light sources.

3.4 Ecological Environment

3.4.1 Key Benthic Habitats

Table 3-1 identifies that key benthic habitats are receptors within the Operational Area,
Hydrocarbon Area and EMBA that may be relevant to aspects of the survey activities. Four key
marine habitats are described below. The description provides sufficient details to assess all
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impacts and risks to key marine habitats. Figure 3-4 shows benthic biota and benthic substrate
within the EMBA.

Figure 3-4: Key benthic habitats
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3.4.1.1 Subtidal Soft Sediment and Benthic Fauna

ROV surveys on the NWS, at similar water depths to those in the Operational Area, indicate the
sea floor is comprised of fine silt/sand substrates (RPS, 2012 unpublished data). The sediments
were variously bioturbated, however benthic communities were generally sparse with low
densities of organisms (e.g. crustaceans, molluscs, and polychaetes). According to the
Commonwealth Scientific and Industrial Research Organisation (CSIRO) Marine Benthic
Substrate Database (CSIRO, 2015), the sea floor sediment type within the Operational Area is
calcareous gravel, sand and silt (Figure 3-4).

Unconsolidated sediments support diverse benthic fauna living both in the sediments (infauna)
and on the sediment surface (epifauna). Infauna species consist predominantly of mobile
burrowing species including molluscs, crustaceans (crabs, shrimps and smaller related species),
polychaetes, sipunculid and platyhelminth worms, asteroids (sea stars), echinoids (sea urchins)
and other small animals. Epifauna species include small crustaceans and molluscs, echinoderms
and larger sessile organisms such as sponges, corals, sea whips and sea squirt (DEC, 2006).

Soft sediment habitats that support infauna are widespread in deeper offshore areas and in
more protected environments throughout the region (CALM and MPRA, 2005; DEC, 2006). The
sediments range from clays to silts and fine sands. The depths of the Argo Abyssal Plain support
sparsely distributed sessile organisms such as filter-feeding and deposit-feeding species
(DEWHA, 2008). The spatial and temporal distribution and density of infauna depends not only
on sediment composition but also on factors such as season, water depth, water temperature
and wave-induced currents (Ward and Rainer, 1988; Rainer, 1991; Kinhill, 1997). Communities in
shallower areas (less than 30 m deep) are likely to be dominated by sessile filter-feeding species
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such as sponges, sea pens and ascidians. Sediments in deeper water are typically finer (muddier)
and the benthic community is dominated by benthic scavengers and deposit feeders including
polychaete worms, crustaceans, molluscs and echinoderms (DEWHA, 2008).

The sea floor of the deeper waters of the NWS is primarily a soft sediment habitat that can
support scavengers, benthic filter feeders and epifauna communities (Brewer et al., 2007). Any
areas of exposed hard substrate are likely to be colonised by deep water filter-feeding
organisms, such as hydroids and sponges.

A baseline survey undertaken in 2024 using box coring samples showed benthic infauna
increases in species richness and abundance at sites further away from the Wandoo Facility,
which may be influenced by sediment composition and particle size distribution with higher
proportions of silt and clay at sites 500 m or more from the platform (Worley, 2025). Benthic
infauna composition was considerably different from previous surveys with amphipods being
the most abundant infauna group. In comparison, a 1996 survey showed the most abundant
taxon was crustaceans, polychaete was the most abundant taxon in a 1998 survey, and
nematodes the most dominant group in a 2015 survey (Worley, 2025).

3.41.2 Corals

No natural coral reef communities are found in the Operational Area. The nearest areas of
significant coral reef to the Operational Area are the Glomar Shoals (approximately 40 km
northeast), Dampier Archipelago (approximately 35 km southeast), Barrow/Montebello Islands
(approximately 85 km southwest) and Ningaloo Reef (approximately 280 km southwest). Coral
reef communities are widespread throughout the EMBA.

Corals are generally divided into two broad groups: the zooxanthellate (‘reef-building’,
‘hermatypic’ or ‘hard’) corals and the azooxanthellate (‘ahermatypic’ or ‘soft’) corals. The hard
corals contain symbiotic microalgae (zooxanthellae) that enhance growth and allow the coral to
secrete large amounts of calcium carbonate. The soft corals are generally smaller and often
solitary (Tzioumis and Keable, 2007). Hard corals are generally found in shallower (<50 m)
waters while the soft corals are found at most depths, particularly those below 50 m (Tzioumis
and Keable, 2007).

Hard corals are widespread within the EMBA, with significant coral reefs occurring at a number
of sites including within the Ningaloo Marine Park near Exmouth (Section 3.6.4), the
Montebello/Barrow/Lowendal islands, Muiron island, the Dampier Archipelago, Glomar Shoals
and Rankin Bank. The upwelling of cooler, nutrient-rich water from the Indian Ocean along the
continental shelf break provides preferential conditions for the development of hard corals
(DEWHA, 2008). In the NWS region, coral reefs in clearer, offshore waters typically have higher
coral density and diversity than reefs associated with turbid near-shore waters (Woodside,
2006).

The Ningaloo Reef is unique in that it is a mainland fringing coral reef, the largest of its kind in
Australia (CALM and MPRA, 2005). The Ningaloo Reef extends over 260 km and is the only large
reef in the world found so close to the western coast of a continental land mass (within 100 m at
closest point). The Reef includes intertidal and deeper sub-tidal corals, with over 300 species
representing 54 genera recorded (UNESCO, 2011).
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In addition to the larger coral reefs that have regional significance, smaller reefs and individual
coral colonies are found throughout areas where water quality and benthic substrate are
conducive to coral survival. Intertidal hard corals also occur within the EMBA, typically as
individual colonies on rocky shores. These intertidal corals do not form a large habitat class
within the region, with beaches/mudflats and mangroves the most common shoreline habitat.

Significant coral spawning occurs in autumn for a number of species, although some taxa such as
Porites and Acropora spp. may spawn in spring and summer (Baird et al., 2011; Rosser and
Gilmour, 2008). Spawning events have been observed throughout the Dampier Archipelago in
March and April (Stoddart and Gilmour, 2005) and along the Ningaloo Coast during March
(Simpson et al., 1993).

3.4.1.3 Seagrasses

Seagrasses are widespread throughout the shallower areas of the EMBA. No seagrasses are
present within the Operational Area (Figure 3-4).

Seagrasses are marine flowering plants, with about 30 species found in Australian waters
(Huisman, 2000). Seagrass generally grows in soft sediments within intertidal and shallow
subtidal waters where there is sufficient light and are common in sheltered coastal areas such as
bays, lees of islands and fringing coastal reefs (McClatchie et al., 2006; McLeay et al., 2003).
Seagrasses are important primary producers in tropical in-shore waters as they provide energy
and nutrients for detrital grazing food webs. Seagrass meadows are important in stabilising
seabed sediments, and providing nursery grounds for fish and crustaceans, and a protective
habitat for the juvenile fish and invertebrates species (Huisman, 2000; Kirkman, 1997).
Seagrasses also provide important habitat for fish and dugongs within the NWS Province
(DEWHA, 2008).

Seagrass species within the EMBA exhibit seasonal trends in abundance and distribution (Orth et
al., 2006). Natural disturbance events such as cyclones and dugong grazing can also affect local
seagrass distribution and abundance.

Ideal conditions for seagrasses include clear waters, low nutrients, protection from heavy seas
and swells, and sandy substrate. Many seagrass species are perennial (grow all year round) and
cover extensive areas, such as those of Shark Bay and Exmouth Gulf. Seagrasses can also be
found adjacent to offshore islands, including Dampier Archipelago and the Montebello and
Barrow islands (CALM and MPRA, 2005; DEC, 2006).

Coastal shallow-water seagrass habitats account for only 0.2% of Australia’s coastlines (Duke et.
al., 2010). Montebello and Barrow Islands contain sparse seagrass habitat (McMahon et al.,
2017), however, the closest known key areas of seagrass habitat to the Operational Area are the
Exmouth Gulf and Ningaloo Reef area.

3.4.14 Macroalgae

Macroalgae are not found within the Operational Area, however, are widespread within
shallower areas within the EMBA (Figure 3-4). Macroalgae are generally found where hard
substrates occur; although macroalgae such Caulerpa, Halimeda, Udotea and Penicillus can
anchor in soft sediments or attach to shell fragments or rubble. Subtidal macroalgae often occur
with coral reefs, colonising dead coral and coral rubble for attachment. Intertidal macroalgae
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may also occur throughout the EMBA, as there is widespread intertidal hard substrate and
intertidal rock platforms suitable for macroalgal growth. Macroalgae are important primary
producers and support diverse and abundant fauna of small invertebrates that are the principal
food source for many in-shore fish species.

A large number of tropical macroalgal species have been recorded from the region, with over
200 species documented in the Pilbara alone (Huisman, 2004; Huisman and Borowitzka, 2003).
Macroalgal habitat within the region may occur in subtidal or intertidal areas of hard substrate
where sufficient light is available for photosynthesis. Such areas are likely to include shallow
(<25 m) subtidal reefs and rocky intertidal shores and be widespread throughout the region.

Due to the widespread nature of macroalgal habitat within the EMBA, there are no identified
areas of significant environmental value.

3.4.2 Key Coastal Communities

Table 3-1 identifies that key coastal communities are receptors within the Hydrocarbon Area
and EMBA that may be relevant to aspects of the survey activities. The description below
provides sufficient details to assess all impacts and risks to key coastal communities.

3.4.21 Mangroves

No mangrove communities are found within the Operational Area. The closest regionally
significant mangroves to the Operational Area occur within the Dampier Archipelago. Other
areas of mangrove habitat occurring within the EMBA include Barrow Island, and the
Montebello Islands (Figure 3-5) (EPA, 2001).

WA does not support any unusual, endemic or restricted mangrove species. All mangrove
species within WA are common and widespread elsewhere, either in northern Australia or in the
Indo-Pacific region near northern Australia.

Mangroves are recognised as significant because they are productive coastal forest systems,
providing habitat and shelter for infauna, epifauna, gastropods, crustaceans, fish and other
marine species. Mangroves are important nursery areas for fish, lobster and prawn species,
some of which are targeted by recreational and commercial fishers (Nagelkerken et al., 2008;
DEC, 2007a). Mangroves may also provide shelter for other species such as juvenile turtles (DEC,
2007a). Ospreys (Pandion haliaetus) and white-bellied sea eagles (Haliaeetus leucogaster) roost
in mangroves, while brahminy kites (Haliastur indus) and a range of smaller birds nest in them
(DEC, 2007a). Mangroves are also recognised for their capacity to protect coastal areas from
erosion due to storms and storm surge.

3.4.22 Saltmarsh

No saltmarsh communities are found within the Operational Area. Saltmarsh habitat is common
within tidal flats or wetland habitats along the Pilbara coast but is present within the EMBA only
on Barrow Island (Figure 3-5).

Saltmarshes are terrestrial halophytic (salt-adapted) ecosystems that mostly occur in the upper-
intertidal zone. They are typically dominated by dense stands of halophytic plants such as herbs,
grasses and low shrubs. The diversity of saltmarsh plant species increases with increasing
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latitude (in contrast to mangroves). The vegetation in these environments is essential to the
stability of the saltmarsh, as they trap and bind sediments. The sediments supporting saltmarsh
are generally sandy silts and clays and can often have high organic material content. Saltmarshes
provide a habitat for a wide range of both marine and terrestrial fauna, including infauna and
epifaunal invertebrates, fish, and birds (DEE, 2016).

Figure 3-5: Key coastal communities

3.4.2.3 Intertidal Beaches/Mudflats

No intertidal beaches or mudflats are found within the Operational Area. While they are
widespread in the region, due to limited shoreline contact they only occur on Barrow Island
within the EMBA (Figure 3-6). Intertidal beaches and mudflats host a range of infauna, including
molluscs and polychaetes that are likely to be an important food source for wading birds (DoE,
2015h).

One intertidal beach/mudflat area of international conservation significance occurs within the
EMBA: Bandicoot Bay. These habitats are recognised as an important resource for a diverse
range of migratory bird species, the majority of which feed in the area after migrating from the
northern hemisphere (DoE, 2015b). Bandicoot Bay is a Conservation Reserve within the
Montebello/Barrow Islands Marine Management Area.

3.4.24 Rocky Shoreline/Intertidal Reef Platforms

Rocky shorelines and intertidal reef platforms are present within the EMBA, occurring on island
shores (Figure 3-6). No rocky shorelines/intertidal reef platforms are found within the
Operational Area.

Rocky shoreline formations offer habitat to a range of intertidal species including invertebrates
and shorebirds. Rocky shorelines are often indicative of high-energy areas (wave action) where
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sediment deposition is limited or restricted. They are formed from limestone pavement
extending out from the beach into subtidal zones, e.g. along the Ningaloo Coast and North-West
Cape. Higher relief platforms (>0.5 m off the high-water mark) are also present at several
headlands along the North-West Cape (DEC, 2006).

3.4.25 Sandy Beaches

Sandy beaches are found within the EMBA on some islands, including Barrow. No sandy beaches
are present in the Operational Area (Figure 3-6).

Sandy beaches are those areas within the intertidal zone where unconsolidated sediment has
been deposited by wave and tidal action. Sandy beaches can vary from low to high energy zones
which will influence the profile of each beach through varying rates of erosion and accretion.
They are generally interspersed among areas of hard substrate (e.g. sandstone) that form
intertidal platforms and rocky outcrops.

Sandy beaches provide habitat for a variety of burrowing invertebrates and subsequently
provide foraging areas for seabirds. Crested terns are known to nest on sandy beaches. Further
detail on breeding and nesting sites for seabirds and shorebirds are provided in Section 3.4.3.3.

Sandy beaches can also provide a turtle nesting habitat, particularly at the Barrow/Montebello/
Lowendal islands and Ningaloo Coast. Further information on turtle nesting areas is provided in
Section 3.4.3.6.

Figure 3-6: Shoreline types
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3.4.3 Key Marine Fauna

Table 3-1 identifies that key marine fauna are receptors within the Operational Area,
Hydrocarbon Area and EMBA that may be relevant to aspects of the survey activities. The
descriptions below provide sufficient details to assess all impacts and risks to key marine fauna.

3431 Plankton

Plankton species, including both phytoplankton and zooplankton, are a key component in
oceanic food chains. Phytoplankton are autotrophic planktonic organisms living within the
photic zone; and reside at the start of the food chain in the ocean (McClatchie et al., 2006).
Phytoplankton communities are largely comprised of protists, including green algae, diatoms,
and dinoflagellates (McClatchie et al., 2006). There are three size classes of phytoplankton:
microplankton (>20 um), nanoplankton (2—20 pum) and picoplankton (<2 um) (Broatas et al.,
2022). Diatoms and dinoflagellates are the most abundant of the micro and nanoplankton size
classes and are generally responsible for the majority of oceanic primary production (McClatchie
et al., 2006). Phytoplankton are dependent on oceanographic processes (e.g. currents and
vertical mixing), that supply nutrients needed for photosynthesis. Thus, phytoplankton biomass
is typically variable (spatially and temporally), but greatest in areas of upwelling, or in shallow
waters where nutrient levels are high.

Zooplankton is the faunal component of plankton, comprised of small protozoa, crustaceans
(e.g. krill) and the eggs and larvae of other taxa such as fish, corals, and molluscs. Zooplankton
includes species that drift with the currents and those that are motile. Zooplankton within the
EMBA may include organisms that complete their lifecycle as plankton (e.g. copepods,
euphausiids) as well as larval stages of other taxa such as fishes, corals, and molluscs (CALM and
MPRA, 2005). Peaks in zooplankton can occur from mass coral spawning events (typically
occurring in March — April and September — November) (Rosser and Gilmour, 2008). Fish larvae
abundance occurs throughout the year (Harris et al., 2005; Rosser and Gilmour, 2008; Simpson
et al., 1993). Some of these taxa are commercially and recreationally important species in the
region.

Primary productivity of the NWMR is generally low and appears to be largely driven by offshore
influences (Brewer et al., 2007), with periodic upwelling events and cyclonic influences driving
coastal productivity through nutrient recycling and advection. Within the region, peak primary
productivity along the shelf edge occurs in late summer/early autumn. Variation in productivity
can also be linked to higher biologically productive period in the area (e.g. mass coral spawning
events).

3.4.3.2 Benthic Invertebrates

The benthic invertebrates of the NWS region are of low abundance but highly diverse and
comprised largely of borrowing polychaete worms and crustaceans (Rainer, 1991). Echinoderms
and molluscs are also common on the continental shelf and slope in this region. The diversity
and abundance of benthic invertebrates decreases with distance from the coast over most of
the NWS — this may be attributed to increasing depth or increasing distance from terrestrial and
coastal organic input (SKM, 1996).

A baseline survey, conducted in May 1996 (BBG, 1996) prior to installation of the Wandoo
facilities, concluded that the infauna assemblage was depauperate, with low numbers of species
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and low abundance. Most of the common species (small crabs, shrimps and polychaetes) are
detritivores, feeding on organic matter in the surface layers of the sediment. This survey also
found that most areas were bare of epifauna but occasional epifauna mainly sponges and corals
were observed.

Subsequent environmental surveys conducted in 1998 (SKM, 1998), 2015 (Aurecon, 2016), and
2024 (Worley, 2025) showed benthic infauna composition that was considerably different, with
amphipods being the most abundant infauna group. In the 1996 survey, the most abundant
taxon was crustaceans, the 1998 survey showed polychaete was the most abundant taxon, and
nematodes the most dominant group in the 2015 survey. The overall abundance and richness of
infauna was higher in the 2024 survey than the previous surveys (Worley, 2025). On a regional
scale, the infauna community in the vicinity of the Operational Area is also comparable to those

3.4.33

at similar sites on the NWS.

It is unlikely that the infauna community would have changed significantly from the baseline
survey as the infauna assemblage was depauperate, with low numbers of species and low

abundance.

Seabirds and Shorebirds

Seabird and shorebird species presence within the Project Areas is shown in Table 3-2. The
presence of most species, particularly within the Operational Area are expected to be of a
transitory nature only. Table 3-7 identified BIAs for five species that overlap the EMBA and one
of those species (the wedge-tailed shearwater) has a BIA within the Operational Area. These
species are discussed further below.

Table 3-2: Seabird and shorebird species or species habitat that may occur within the Project Areas

EPBC Act status Project Areas
Q — c

- g 2y 58 5. 8. <
Scientific name Common name 95 =% ss| =5 S8 o
© O Ra) - © © = o= >

a | 922 | ga|l g< =< w

Actitis hypoleucos Common Sandpiper - v (W) 4 MO KO KO
Anous stolidus Common Noddy - v'((M) v MO LO LO
Apus pacificus Fork-tailed Swift - V(M) 4 LO LO LO
Ardenna carneipes Flesh-footed Shearwater - V(M) 4 - MO LO
Ardenna pacifica Wedge-tailed Shearwater - V(M) 4 - BKO | BKO
Bubulcus ibis Cattle Egret - - 4 - - MO
Calidris acuminata Sharp-tailed Sandpiper v v (W) 4 MO MO KO
Calidris canutus Red Knot v v (W) 4 MO MO KO
Calidris ferruginea Curlew Sandpiper CE v (W) 4 MO KO KO
Calidris melanotos Pectoral Sandpiper - v (W) 4 MO MO MO
Calonectris leucomelas Streaked Shearwater - v (W) 4 LO LO LO
Chalcites osculans Black-eared Cuckoo - - v - - KO
Charadrius leschenaultii Greater Sand Plover v v (W) 4 - - KO
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Charadrius veredus Oriental Plover, Oriental i V(W) v i i MO
Dotterel
Chroicocephalus Silver Gull
- - v -
novaehollandiae BKO BKO
Erythrotriorchis radiatus Red Goshawk E - - - - MO
Falco hypoleucos Grey Falcon Y - - - - KO
Fregata ariel Lesser Frigatebird - V(M) 4 LO LO KO
Fregata minor Great Frigatebird - v (M) 4 MO MO MO
Glareola maldivarum Oriental Pratincole - v (W) v - - MO
Haliaeetus leucogaster White-bellied Sea-Eagle - - v - LO KO
Hirundo rustica Barn Swallow - v(T) v - MO MO
Hydroprogne caspia Caspian Tern - v (M) v - BKO | BKO
Li . .
/mn.odromus Asian Dowitcher v V(W) v ) ) KO
semipalmatus
Limosa lapponica Bar-tailed Godwit - v (W) v - KO KO
L/mosa' /appomca Northfern Siberian Bar-tailed E i KO KO
menzbieri Godwit
Limosa lapponica Bar-tailed Godwit - v (W) v - KO MO
Macronectes giganteus Southern Giant-Petrel E V(M) v MO MO LO
Malurus leucopterus White-winged Fairy-wren
. \ - - - - MO
edouardi (Barrow Island)
Merops ornatus Rainbow Bee-eater - - 4 - - MO
Motacilla cinerea Grey Wagtail - v (T) 4 - MO MO
Motacilla flava Yellow Wagtail - v (T) 4 - MO KO
N .
umenius o Eastern Curlew CE V(W) v MO KO BKO
madagascariensis
Onychoprion anaethetus Bridled Tern - V(M) v - BKO BKO
Onychoprion fuscatus Sooty Tern - - v - BKO BKO
Pandion haliaetus Osprey - v (W) v - BKO MO
Papasula abbotti Abbott’s Booby E - v - - MO
Pezoporus occidentalis Night Parrot E - - - KO
Phaethon lepturus White-tailed Tropicbird - V(M) 4 MO LO MO
Phaethon lepturus fulvus Chrlstmas I'sla'nd White- £ i v MO MO L0
tailed Tropicbird
Phaethc?n rubricauda Red-tailed Tropicbird (Indian E ) Lo Lo FLO
westralis Ocean)
Pterodroma mollis Soft-plumaged Petrel \ - 4 - - LO
Rostratula australis Australian Painted Snipe E - v - MO BKO
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Sterna dougallii Roseate Tern v (M) 4 BLO BKO | BKO
Sternula albifrons Little Tern - v (M) 4 - MO BKO
Sternula nereis Fairy Tern - - v - BKO | BKO
Sternula nereis nereis Australian Fairy Tern \ - BKO BKO BKO
Sula leucogaster Brown Booby - v (M) 4 - - MO
Thalassarche carteri Indian Yellow-nosed v V(M) v i MO MO
Albatross
Thalassarche impavida Campbell Albatross Vv v (M) v - - BKO
Thalasseus bengalensis Lesser Crested Tern - - v - BKO BKO
Thalasseus bergii Greater Crested Tern - v (W) v - BKO LO
Tringa nebularia Common Greenshank E v (W) v - - KO

Threatened species:

V  Vulnerable
E Endangered

CE Critically Endangered

Migratory species:
M Marine

W  Wetland

T  Terrestrial

Type of presence:

MO
LO
KO
FMO
FLO
FKO
BLO
BKO
RLO
RKO
CKO

Species of species habitat may occur within area

Species or species habitat likely to occur within area

Species or species habitat known to occur within area

Foraging, feeding or related behaviour may occur within area
Foraging, feeding or related behaviour likely to occur within area
Foraging, feeding or related behaviour known to occur within area
Breeding likely to occur within area

Breeding known to occur within area

Roosting likely to occur within area

Roosting known to occur within area

Congregation or aggregation known to occur within area

Fairy Tern

Breeding BIAs for the fairy tern (Sterna nereis) (Figure 3-7) intersect the Hydrocarbon Area and
EMBA. The fairy tern is Marine-listed under the EPBC Act and the subspecies Australian fairy
tern (Sterna nereis nereis) is listed as vulnerable. The WA breeding population (approximately
5,000-6,000 mature individuals) is dispersed over approximately 2,500 km of coastline
(Greenwell, 2021). Within WA, the subspecies comprises a sedentary Pilbara population and a
partially-migratory population extending from Exmouth to Point Malcolm. Individuals of the
partially-migratory population may occasionally migrate into the southern region of the North-
West Marine Region (NWMR) during the winter months.
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Figure 3-7: BIAs for the fairy tern

The partially-migratory population is widely distributed and winters primarily around the
northern Houtman Abrolhos Islands (Greenwell, 2021). These birds migrate to breeding areas as
far south as Point Malcolm on the eastern south coast and as far north as the Ningaloo coast,
while others remain within the Houtman Abrolhos Archipelago (Greenwell, 2021).

Within the NWMR breeding occurs in small colonies between June and September on offshore
islands, including Simpson Island, Barrow Island, the Montebello Islands, the Lowendal Islands,
Thevenard Island, Serrurier Island, the islands in the Dampier Archipelago, Maryanne Shoals and
Egret Island (Dunlop, 2018; Johnstone et al., 2013). Colonies tend to occupy areas rather than
fixed sites, and nest sites can be abandoned after one or more years, even if they have been
successful (Saunders and de Rebeira, 1985).

While information regarding foraging ecology of this species within the NWMR is lacking, the
fairy tern has been studied in South Australia. Here, the species typically forages in inshore
waters and has been reported to rarely travel beyond 2 km during the breeding season in South
Australia (Paton and Rogers, 2009).

Fairy terns are diurnal plunge diving, feeding exclusively on small (<60 mm) surface schooling
bait fishes throughout their range. Prey include species of sprats, hardy heads and larval prey of
some demersal fish species. Unlike many other terns, fairy terns are not dependent upon large
pelagic fishes to drive their prey to the surface (Paton and Rogers, 2009).

Lesser Crested Tern

Breeding BIAs for the lesser crested tern (Thalasseus bengalensis) (Figure 3-8) intersect the
Hydrocarbon Area and EMBA. There is no conservation listing for this species.
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Figure 3-8: BIAs for the lesser crested tern
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Many populations remain sedentary in their breeding areas or disperse locally (del Hoyo et al.,
1996), although some are more migratory (Urban et al., 1986). The species breeds in large,
dense colonies, or in small groups of fewer than 10 pairs amidst colonies of other species, such
as silver gull (del Hoyo et al., 1996). Colonies are located on islands, including those as far
offshore as Bedout, Legendre and the Montebello and Lowendal islands (Johnstone et al., 2013).
Adult breeders have shown both high site fidelity and also flexibility in their breeding localities,
depending upon the spatial and temporal reliability of food resources (Crawford et al., 2002).

Breeding occurs from late March to May (Johnstone et al., 2013). During breeding, crested terns
conduct short, diurnal foraging trips close (<40 km) to the colony (Surman and Wooller, 2003;
Rock et al., 2007; Mcleay et al., 2010) with most foraging behaviour displayed by individuals at
distances >5 km (Mcleay et al., 2010).

The chicks are predominantly fed pelagic fish, a diet that varies among colonies and years
(Chiaradia et al., 2002; McLeay et al., 2009). Adults may forage more widely on inshore reef fish
(Surman and Wooller, 2003), crustaceans and cephalopods using a plunge diving method
(Commonwealth of Australia, 2020).

Lesser Frigatebird

Breeding BIAs for the lesser frigatebird (Fregata ariel) (Figure 3-9) intersect the EMBA. The lesser
frigatebird is listed migratory under the EPBC Act and BC Act. The species is typically found
throughout tropical waters with breeding populations on small, remote tropical and sub-tropical
islands, in mangroves or bushes, and on bare ground (Commonwealth of Australia, 2020).
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Figure 3-9: BIAs for lesser frigatebird
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The lesser frigatebird is observed to remain further out to sea during the day and move to
inshore waters during rough weather or in the late evening (Chatto, 2001). The species is known
to breed on Bedout island between March and September and may also be present during the
non-breeding season (Marchant and Higgins, 1990; Mustoe and Edmunds, 2008). The lesser
frigatebird generally forages close to breeding colonies feeding on fish and squid in flight
(Jaquemet et al., 2005; Marchant and Higgins, 1990).

Roseate Tern

Breeding BIAs for the roseate tern (Sterna dougallii) (Figure 3-10) intersect the Hydrocarbon
Area and EMBA. The roseate tern is listed migratory under the EPBC Act and BC Act. This species
is generally sub-tropical in distribution and there are many breeding populations in the NWMR,
including Ashmore Reef, Bonaparte Archipelago, Lacepede Islands, Dampier Archipelago and the
Lowendal Islands.

The largest roseate tern breeding colony in WA is in the Houtman Abrolhos Islands (Surman and
Nicholson, 2009). Large colonies breed within the Lowendal Island and Montebello Island region
where there is a stronghold for this species (Higgins and Davies, 1996). A large breeding colony
has also been recorded on Goodwyn Island on the Dampier Archipelago (Higgins and Davies,
1996). Peak breeding times across the NWMR area are between May to August.
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Figure 3-10: BIAs for the roseate tern
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Birds are known to usually move away from breeding colonies following breeding, but their non-
breeding range is not well defined (Higgins and Davies, 1996). Roseate terns will forage
diurnally, up to 60 km from their colonies and always over deeper shelf waters, rather than
shallow coastal areas (Surman and Wooller, 2003). Roseate terns will also readily raft (roost in
flocks on the seas surface) after foraging episodes (Commonwealth of Australia, 2020).

Roseate terns predominately eat small pelagic fish taken by plunge diving or surface dipping,
typically foraging in dense flocks overflying predatory fishes that push their prey to the surface.
Roseate terns may plunge to 20 cm depth.

Wedge-tailed Shearwater

A Breeding BIA for the wedge-tailed shearwater (Ardenna pacifica) (Figure 3-11) intersects with
the Operational Area. This BIA is based on buffer areas surrounding the offshore islands
(e.g. within Dampier Archipelago) that are used for nesting by this species.

The wedge-tailed shearwater is a pelagic species, listed as migratory under the EPBC Act and has
widespread distribution across the Indian and Pacific oceans with a global population of

2.6 million pairs. Of this population, approximately 1 million pairs breed in Australia,
predominantly on islands off the coast of WA between Ashmore Reef and Rottnest Island. The
largest breeding populations are found on the Houtman Abrolhos (~600,000 pairs) (Surman and
Nicholson, 2009) and throughout the NWS region of the NWMR, where large populations exist
on Muiron Islands (300,000 pairs) and Serrurier Island (60,000 pairs) (Surman and Nicholson,
2009; 2015).
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Figure 3-11: BIAs for the wedge-tailed shearwater
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Adults are absent from their breeding colonies during the interbreeding period and return from
their tropical Indian Ocean over-wintering grounds from late June onwards to re-excavate their
burrows. This species is highly synchronous in timing of breeding; all eggs within a colony are
laid within a 10-day period. Once hatched, adults leave the burrows to forage locally during the
day returning at night to feed chicks until they are ready to fledge (Nicholson, 2002). Due to the
high synchronicity in egg laying, fledging is restricted to the first two weeks of April (Nicholson,
2002).

Following breeding, wedge-tailed shearwaters on the Houtman Abrolhos Islands and Varanus
Island migrate 4,500 km northwest to equatorial waters of the Indian Ocean around 90°E
(Surman et al., 2018), traversing the NWMR.

Fish, Sharks and Rays

Fish, shark and ray species presence within the Project Areas is shown in Table 3-3. Table 3-7
identified BIAs for one species (whale shark) that overlap the EMBA. The whale shark is
discussed further below.
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Table 3-3: Shark and ray species or species habitat that may occur within the Project Areas

EPBC Act status

Project Areas

- e | 5 |5
g %) Fali’ % n g _8
Scientific name Common name 62| 22| 22| S99 | 58| X
S| S0 @ S= | 8= s
oo| 22| Bao | < | =< | @
Sharks and rays
Anoxypristis cuspidata Narrow Sawfish - V(M) 4 LO LO KO
Carcharhinus longimanus Oceanic Whitetip Shark - V(M) 4 LO LO LO
Carcharias tat{rus (west Grey Nurse Shark (west v V(M) v Lo Lo KO
coast population) coast population)
Carcharodon carcharias White Shark \Y V(M) 4 MO MO KO
Isurus oxyrinchus Shortfin Mako - V(M) 4 LO LO LO
Isurus paucus Longfin Mako - v (M) v LO LO LO
Lamna nasus Porbeagle, Mackerel Shark - v (M) v - - MO
Mobula alfredi Reef Manta Ray v (M) v KO KO KO
Mobula birostris Giant Manta Ray - V(M) v LO LO KO
Pristis clavata Dwarf Sawfish \% V(M) v KO KO KO
Pristis pristis Freshwater Sawfish \% V(M) v MO LO LO
Pristis zijsron Green Sawfish \% V(M) v KO KO KO
Rhincodon typus Whale Shark v V(M) v FKO FKO | FKO
Sphyrna lewini Scalloped Hammerhead cD - - LO KO KO
Other
Acentronura larsonae Helen’s Pygmy Pipehorse - - v MO MO MO
Bulbonaricus brauni Braun’s Pughead Pipefish - - v MO MO MO
Campichthys tricarinatus Three-keel Pipefish - - v MO MO MO
Choeroichthys brachysoma Pf'iCIfI'C Short-bodied i i v MO MO MO
Pipefish
Choeroichthys latispinosus | Muiron Island Pipefish - - 4 MO MO MO
Choeroichthys suillus Pig-snouted Pipefish - - 4 MO MO MO
Corython:.hthys Reticulate Pipefish ) ) v MO MO MO
flavofasciatus
Cosmocampus banneri Roughridge Pipefish - - 4 MO MO MO
Doryrh'amphus Banded Pipefish ) ) v MO MO MO
dactyliophorus
Doryrhamphus excisus Bluestripe Pipefish - - 4 MO MO MO
Doryrhamphus janssi Cleaner Pipefish - - 4 MO MO MO
Doryrh h - ipefi
oryl" amphus Many-banded Pipefish ) ) v MO MO MO
multiannulatus
Doryrhamphus negrosensis | Flagtail Pipefish - - 4 MO MO MO
Festucalex scalaris Ladder Pipefish - - 4 MO MO MO
Filicampus tigris Tiger Pipefish - - 4 MO MO MO
Halicampus brocki Brock’s Pipefish - - v MO MO MO
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Halicampus grayi Mud Pipefish - - 4 MO MO MO
Halicampus nitidus Glittering Pipefish - - 4 MO MO MO
Halicampus spinirostris Spiny-snout Pipefish - - 4 MO MO MO
Haliichthys taeniophorus Ribboned Pipehorse - - 4 MO MO MO
Hippichthys penicillus Beady Pipefish - - 4 MO MO MO
Hippocampus angustus Western Spiny Seahorse - - v MO MO MO
Hippocampus histrix Spiny Seahorse - - 4 MO MO MO
Hippocampus kuda Spotted Seahorse - - v MO MO MO
Hippocampus planifrons Flat-face Seahorse - - v MO MO MO
Hippocampus spinosissimus | Hedgehog Seahorse - - v MO MO MO
Hippocampus trimaculatus | Three-spot Seahorse - - v MO MO MO
M{crognathus Tidepool Pipefish ) ) v MO MO MO
micronotopterus
Milyeringa veritas Cape Range Cave Gudgeon \" - - - - KO
Ophisternon candidum Blind Cave Eel \" - - - - KO
Phoxocampus belcheri Black Rock Pipefish - - v MO MO MO
Solegnathus hardwickii Pallid Pipehorse - - v MO MO MO
Solegnathus lettiensis Gunther’s Pipehorse - - v MO MO MO
Solenostomus cyanopterus | Robust Ghostpipefish - - v MO MO MO
Syngnathoides biaculeatus | Double-end Pipehorse - - 4 MO MO MO
Trachyrh h ick Pipefi
fac yrhamphus Bentstick Pipefish ) ) v MO MO MO
bicoarctatus
Trachyrh h i ick Pipefi
rac' yri qmp us Straightstick Pipefish ) ) v MO MO MO
longirostris
Threatened species: Type of presence:
V. Vulnerable MO Species of species habitat may occur within area
E  Endangered LO Species or species habitat likely to occur within area
CE Critically Endangered KO Species or species habitat known to occur within area
FMO  Foraging, feeding or related behaviour may occur within area
Migratory species: FLO Foraging, feeding or related behaviour likely to occur within area
M  Marine FKO Foraging, feeding or related behaviour known to occur within area
W Wetland BLO Breed!ng likely to occur W|th|n. area
ToT trial BKO Breeding known to occur within area
errestria RLO Roosting likely to occur within area
RKO Roosting known to occur within area
CKO Congregation or aggregation known to occur within area
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Whale Shark

A Foraging BIA for the whale shark (Rhincodon typus) intersects the Operational Area (Table 3-7,
Figure 3-12). However, it is known that the whale sharks are more common migrating along the
200 m depth contour, which is further offshore from the Operational Area (TSSC, 2015b). The
whale shark is widely distributed in Australian waters; but Ningaloo Reef is the main known
aggregation area in WA. Whale sharks aggregate at Ningaloo between March and July each year
to feed. Aggregations occur due to seasonal concentrations of planktonic prey such as krill and
zooplankton which are a source of food for the whale shark. The whale shark also aggregates in
the coastal waters off Christmas Island between December and January. The whale shark is a
filter feeder and feeds at or close to the water’s surface by swimming forward with mouth
agape, sucking in prey. While the species is generally encountered close to or at the surface, it
will regularly dive and move through the water column (DoE, 2024).

An observational study by D’Antonio et al. (2025) investigated the influences of
geomorphological features and oil and gas platforms on whale shark movement patterns and
habitat connectivity. Natural geomorphological features such as pinnacles, canyons, and
seamounts were identified to promote habitat connectivity and strongly influence habitat use by
whale sharks across regional and local spatial scales. Offshore oil and gas platforms were also
observed to have a similar effect, enhancing habitat connectivity. The offshore oil and gas
platforms most visited by whale sharks were located close to the edge of the continental shelf
and near natural geomorphological features. Through the study by D’Antonio et al. (2025) it is
possible that these offshore oil and gas platforms act like ‘stepping-stones’ during migration and
may increase vessel collision risks.

Figure 3-12: BIAs for the whale shark
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3.4.35 Marine Mammals

Marine mammal species presence within the Project Areas is shown in Table 3-4. Table 3-7
identified BIAs for three species that overlap the EMBA and one of those species (the humpback
whale) has a BIA within the Operational Area and Hydrocarbon Area. These species are

discussed further below.

Table 3-4: Marine mammal species or species habitat that may occur within the Project Areas

EPBC Act status

Project Areas

< 2 o 5
g n Fal? % n g -E <
Scientific name Common name ss | 85| 25| 28| 88 =
§2| 52 B 5§ °<|
= = 9] (3] = w
g T
Cetaceans
Balaenoptera Minke Whale ) - MO MO MO
acutorostrata
Balaenoptera bonaerensis | Antarctic Minke Whale - v (M) - - LO LO
Balaenoptera borealis Sei Whale Y v (M) - MO LO FLO
Balaenoptera edeni Bryde’s Whale - v (M) - MO LO LO
Balaenoptera musculus Blue Whale E v (M) - LO MKO | MKO
Balaenoptera physalus Fin Whale \" V(M) - MO LO FLO
Delphinus delphis Common Dolphin - - - MO MO MO
Eubalaena australis Southern Right Whale E V(M) - - MO LO
Feresa attenuata Pygmy Killer Whale - - - - MO MO
Globicephala Short-finned Pilot Whale - - - -
macrorhynchus MO MO
Grampus griseus Risso’s Dolphin - - - MO MO MO
Kogia breviceps Pygmy Sperm Whale - - - - MO MO
Kogia sima Dwarf Sperm Whale - - - - MO MO
Lagenodelphis hosei Fraser’s Dolphin - - - - MO MO
Megaptera novaeangliae Humpback Whale - V(M) - BKO BKO BKO
Mesoplodon densirostris Blainville’s Beaked Whale - - - - MO MO
Orcaella heinsohni Australian Snubfin - V(M) - MO Lo KO
Dolphin
Orcinus orca Killer Whale - V(M) - MO MO MO
Peponocephala electra Melon-headed Whale - - - MO MO
Physeter macrocephalus Sperm Whale - V(M) - - MO MO
Pseudorca crassidens False Killer Whale - - LO LO LO
i Australian H back - -
Sousa sahulensis us ra? ian Humpbac V(M) MO Lo KO
Dolphin
Stenella attenuata Spotted Dolphin - - - MO MO MO
Stenella coeruleoalba Striped Dolphin - - - - MO MO
Stenella longirostris Long-snouted Spinner - - - - MO MO
Dolphin
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Steno bredanensis Rough-toothed Dolphin - - - - MO MO
Tursi Indian Ocean Bottlenose - - -
ursiops aduncus . Lo Lo Lo
Dolphin
Tursiops aduncus Spotted Bottlenose - -
(Arafura/Timor Sea Dolphin (Arafura/Timor v (M) LO KO KO
populations) Sea populations)
Tursiops truncatus s. str. Bottlenose Dolphin - - - MO MO MO
Ziphius cavirostris Cuvier’s Beaked Whale - - - - MO MO
Sirenia
Dugong dugon Dugong ‘ - ‘ v (M) ‘ v ‘ KO ‘ KO ‘ BKO
Threatened species: Type of presence:
v Vulnerable MO  Species of species habitat may occur within area
E Endangered LO Species or species habitat likely to occur within area
CE Critically KO Species or species habitat known to occur within area
Endangered FMO  Foraging, feeding or related behaviour may occur within area
FLO Foraging, feeding or related behaviour likely to occur within area
Migratory species: FKO Foraging, feeding or related behaviour known to occur within area
M Marine BLO Breeding likely to occur within area
w Wetland BKO Breeding known to occur within area
T Terrestrial RLO Roosting likely to occur within area
RKO Roosting known to occur within area
CKO Congregation or aggregation known to occur within area

Pygmy Blue Whale

A Foraging and Migration BIA for the pygmy blue whale (Balaenoptera musculus) intersects the

EMBA (Figure 3-13).
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Figure 3-13: BIAs for the pygmy blue whale
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During the northern migration, the pygmy blue whales are generally around the Perth Canyon
area from January to May prior to transiting north past the North-West Cape between April to
August. The southern migration typically occurs from October to late-December (DEWHA,
2008c). The migratory path for the pygmy blue whales generally occurs in deeper waters,
typically 500-1,000 m (Thums et al., 2022a) with the whales being reported as far as 400 km
offshore during their southern migration (McCauley et al., 2018).

Pygmy blue whales appear to feed regularly along their migration route (i.e. at least once per
week or more frequently) and are likely to have multiple food caches along their migratory
route (e.g. Rowley Shoals and Ningaloo Reef) (ConocoPhillips, 2018).

Recognised feeding areas of significance to this species, include Ningaloo Reef (DoE, 2015). The
Ningaloo Reef area has the capacity to offer feeding opportunities to pygmy blue whales
through unique biophysical conditions able to support large biomasses of marine species
(Double et al., 2014).

Surface lunge feeding of pygmy blue whales has been observed at North-West Cape and
Ningaloo Reef in June (Double et al., 2014). Outside of the recognised feeding areas, possible
foraging areas for pygmy blue whales include the greater region off Exmouth (DoE, 2015a). The
steep gradient features tend to stimulate upwelling and therefore increased productivity
(seasonally variable) (ConocoPhillips, 2018). Hence, they provide a favourable foraging area.

Itis likely that migratory individuals may transit through the Operational Area during the north
and south bound migratory seasons. Individuals migrating northbound predominantly display
fast and direct travel interspersed with short rest periods of low move persistence indicating
foraging (Thums et al., 2022).
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Humpback Whale

The humpback whale (Megaptera novaeangliae) has a Migration BIA that intersects the
Operational area, Hydrocarbon Area and EMBA, and a Resting BIA that intersects the EMBA
(Figure 3-13). Listing advice details that the humpback whale is no longer listed as vulnerable
and has been removed from the threatened species list. However, the species remains a matter
of national environmental significance under the EPBC Act as a Migratory listed species
(DCCEEW, 2024Kk).

The species migrates north through the EMBA from their Antarctic feeding grounds around May
each year, reaching the waters of the NWMR in early-June (DoE, 2024b). However, the exact
timing of the migration period can vary from year to year. From the North-West Cape,
northbound humpback whales travel along the edge of the continental shelf passing to the west
of the Muiron, Barrow and Montebello Islands, peaking in late July (Jenner et al., 2001).

Figure 3-14: BIAs for the humpback whale

Operational Area
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Breeding and calving grounds are estimated to extend south from Camden Sound to at least
North-West Cape (Irvine et al., 2018); with breeding and calving occurring between August and
September (DEWHA, 2008c). This also coincides with the start of the southern migration.
Exmouth Gulf and Shark Bay are both important resting areas for migrating humpbacks,
particularly for cow-calf pairs on the southern migration (DoE, 2024b). The southerly migration,
from around the Lacepede Islands (north of Broome) extends parallel to the coast on approx.
the 20-30 m depth contour (Jenner et al., 2001; DoE, 2024b). Southbound migration is more
diffuse and irregular, lacking an obvious peak. An increase in southerly migrating individuals may
be observed between the North-West Cape and the Montebello Islands around November
(Jenner et al., 2001).
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3.4.3.6

Dugong

Breeding, Calving, Foraging and Nursing BIAs for the dugong intersect the EMBA (Figure 3-15). A
significant proportion of the world’s dugong (Dugong dugon) population occurs in coastal
waters from Shark Bay (WA) to Moreton Bay (Queensland) (DoE, 2024c). Shark Bay occurs
outside of the EMBA and supports a significant population of dugongs, with an estimated

10,000 individuals (DoE, 2024c). Dugongs are also known to feed and migrate through the NWS
Province, including regions within the Exmouth Gulf, around North-West Cape and offshore on
the NWS (DoE, 2024c). The Exmouth Gulf dugong population is considered stable and the only
one not in decline. Exmouth Gulf is important to this species, as it has been recorded as
providing significant breeding and feeding habitat (Jenner and Jenner, 2005). Seagrass meadows
are the preferred habitat and food for dugongs; however, they are also known to graze on algae
and macroinvertebrates (DoE, 2024c).

Figure 3-15: BIAs for the dugong
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Marine Reptiles

Marine reptile species presence within the Project Areas is shown in Table 3-5. Table 3-7
identified BIAs for four species that overlap the EMBA and one of those species (flatback turtle)

has a BIA within the Operational Area. These species are discussed further below.

Table 3-5: Marine reptile species or species habitat that may occur within the Project Areas

Scientific name

Common name

EPBC Act status

Project Areas

Threatened

Migratory
Species

Species
Listed Marine

Species

Operational

Area

Hydrocarbon
Area
EMBA

Marine turtles
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EPBC Act status Project Areas
Q — c
E (%] i) % (%] g §
Scientific name Common name o2 g3 sS | 23| 8¢ £
T @ ) - © = S = =
o oo o 2 g < S < o
Caretta caretta Loggerhead Turtle E v (M) 4 CKO FKO BKO
Chelonia mydas Green Turtle \Y v (M) v CKO FKO BKO
Dermochelys coriacea Leatherback Turtle E V(M) v LO KO FKO
Eretmochelys imbricata Hawksbill Turtle Vv v (M) v CKO FKO BKO
Natator depressus Flatback Turtle \ v (M) 4 CKO | FKO | BKO
Sea snakes
Aipysurus apraefrontalis Short-nosed Sea Snake CE - v LO KO KO
Aipysurus duboisii Dubois’ Sea Snake - - v MO MO MO
Aipysurus foliosquama Leaf-scaled Sea Snake CE - v KO KP KO
Aipysurus laevis Olive Sea Snake - - v MO MO MO
Aipysurus mosaicus Mosaic Sea Snake - - v MO MO MO
Aipysurus tenuis Brown-lined Sea Snake - - v MO MO MO
E -
Emydocephalus annulatus | Eastern Turtle-headed Sea i i v MO MO MO
Snake
Ephalophis greyae Mangrove Sea Snake - - v MO MO MO
Hydrelaps darwiniensis Port Darwin Sea Snake - - v MO MO MO
Hydrophis czeblukovi Fine-spined Sea Snake - - v MO MO MO
Hydrophis elegans Elegant Sea Snake - - v MO MO MO
Hydrophis kingii Spectacled Sea Snake - - v MO MO MO
Hydrophis macdowelli MacDowell’s Sea Snake - - 4 MO MO MO
Hydrophis major Olive-headed Sea Snake - - 4 MO MO MO
Hydrophis ornatus Spotted Sea Snake - - 4 MO MO MO
Hydrophis peronii Horned Sea Snake - - 4 MO MO MO
Hydrophis platura Yellow-bellied Sea Snake - - 4 MO MO MO
Hydrophis stokesii Stokes’ Sea Snake - - 4 MO MO MO
Crocodile
Crocodylus porosus Salt-water Crocodile - ‘ x(M) ‘ 4 MO ‘ MO ‘ MO
Threatened species: Type of presence:
V. Vulnerable MO Species of species habitat may occur within area
E  Endangered LO Species or species habitat likely to occur within area
CE Critically Endangered KO Species or species habitat known to occur within area
FMO Foraging, feeding or related behaviour may occur within area
. . FLO Foraging, feeding or related behaviour likely to occur within area
Migratory species: . . . L
- FKO Foraging, feeding or related behaviour known to occur within area
M Marine BLO Breeding likely to occur within area
W Wetland BKO Breeding known to occur within area
T Terrestrial RLO Roosting likely to occur within area
RKO Roosting known to occur within area
CKO Congregation or aggregation known to occur within area
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Flatback Turtle

The flatback turtle (Natator depressus) has Inter-nesting Buffer BlAs that intersect with the
Operational Area, Hydrocarbon Area and EMBA. Mating and Foraging BlAs intersect the
Hydrocarbon Area and EMBA. Aggregation, Inter-nesting, Migration, and Nesting BIAs intersect
with the EMBA (Figure 3-16).

The flatback turtle has an Australasian distribution, with all recorded nesting beaches occurring
within tropical to sub-tropical Australian waters. One third of the total breeding for the species
occurs in WA (Limpus, 2007). The Pilbara stock nests throughout the NWS and is characterised
by summer nesting (October to March) (Commonwealth of Australia, 2017). On the NWS,
significant rookeries are centred on Barrow Island especially the east coast beaches (DSEWPC,
2012a). Montebello Islands, Thevenard Island, Varanus Island, the Lowendal Islands, King Sound
and Dampier Archipelago are also significant rookeries (Pendoley, 2005; Limpus, 2007; Pendoley
Environmental, 2011).

Figure 3-16: BIAs for the flatback turtle

Delambre Island is an important turtle rookery for flatback turtles with an estimated population
size of approximately 2,700-3,900 nesting females per season and nesting from late October to
mid-February (Thums et al., 2020). There have also been occasional records of nesting by
flatback turtles on the Jurabi Coast and Muiron Islands (CALM, 2005). During turtle surveys for
Santos, WA flatback turtle nesting was recorded on Bessieres Islands (Astron, 2014), Serrurier,
Flat and Table Island in previous surveys (Pendoley Environmental, 2009). Previously, the status
of the flatback population(s) was undetermined and although not well quantified, it was
estimated to be many thousands of females (Limpus, 2007). However, Pendoley et al. (2014)
reported both Barrow Island and Mundabullangana flatback turtles as substantial reproductive
populations with estimates of 1,512 and 1,461 nesting females annually respectively.
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Flatback turtles are thought to return to the same small beach for successive clutches both
within and between seasons (Thums et al., 2020; Bannister et al., 2016). Thums et al. (2020)
identified 4,369 sightings of tagged flatback turtles that were sited more than once at Delambre
Island during beach monitoring between November and January from 2010 to 2016. About 40%
of the turtles identified to revisit Delambre Island occurred during an interval of two years
(Thums et al., 2020). Satellite tracking of adult (female) flatback turtles shows they use a variety
of inshore and offshore marine areas off the east and west coasts of Barrow Island. Females
inter-nest close to their nesting beaches, typically in 0-10 m of water (Chevron, 2008). However,
flatback turtles also travel approximately 70 km and inter-nest in shallow nearshore water off
the adjacent mainland coast, before returning to Barrow Island to lay another clutch of eggs.
The average inter-nesting period is 13—16 days.

From long-term tagging studies on Varanus Island and Pendoley’s observations, it appears that
the nesting season for flatback turtles’ peaks in December and January with subsequent peak
hatchling emergence in February and March. Flatbacks have been observed to nest on Varanus
Island between November and February (Chevron, 2008; Pendoley Environmental, 2011, 2013).
Population monitoring of flatback turtles on Varanus Island, calculated from 16 seasons,
indicates a mean population estimate of 226 (+97). Modelled flatback turtle populations have
shown a slight decline from 2008—-09 to 2016—17, which is considered to be part of fluctuations
in the natural cycle (Astron, 2017). Flatback turtles tend to nest on all beaches on Varanus Island
(Astron, 2017). Flatback hatching and emergence success is noted as higher compared to that
reported for other WA rookeries (Pendoley et al., 2014).

Green Turtle

The green turtle (Chelonia mydas) has Foraging, Inter-nesting Buffer and Mating BIAs that
intersect with the Hydrocarbon Area and the EMBA. Aggregation, Inter-nesting, Nesting and
Migration BlAs intersect with the EMBA (Figure 3-17). No green turtle BlAs intersect the
Operational Area.
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Figure 3-17: BIAs for the green turtle
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The NWS population of green turtles is one of the largest in the world and the most significant
rookery is the western side of Barrow Island (Prince, 1994; Limpus, 2008a). Other principal
rookeries include the Lacepede Islands, Montebello Islands, Dampier Archipelago, Browse Island
and North-West Cape (Prince, 1994; Limpus, 2008a; DSEWPC, 2012d).

Surveys by Waayers (2010) within the Ningaloo Marine Park and Muiron Islands Marine
Management Area estimated up to 7,500 female green turtles used these areas. In 2014, Santos
commissioned a survey of the islands in the Exmouth Region which found that North and South
Muiron Islands were significant nesting sites for green turtles with over 100 green turtles
nesting overnight on one beach at North Muiron Island (Astron, 2014). The green turtle is also
known to breed in large numbers in the dunes above the extensive beaches found on Serrurier
Island, with counts indicating the island supports the second largest rookery in the Pilbara
(Oliver, 1990).

The green turtle is one of the more predominant species nesting in the Pilbara region (Pendoley
et al., 2016). In the Pilbara region, the species nest over ~4—-6 months with inter-nesting
intervals varying among location (Pendoley et al., 2016). Green turtle nesting abundance and
timing fluctuates significantly from year to year depending on environmental variables, locality
and food availability (Pendoley Environmental, 2011). Nesting activity is primarily located on
outer islands away from mainland coastline (Pendoley et al., 2016). Pendoley et al. (2016)
recorded 55 nesting green turtles at 36% of all survey locations at Port Hedland, Onslow,
Dampier, and Barrow Group between 1992 and 2012.

Nesting of green turtles has been recorded from August to March on Serrurier Island (Woodside,
2002) and from October to February on Varanus Island (Pendoley Environmental, 2011). On
Barrow Island, mating aggregations may commence from October with peak nesting from
December to January, with hatchlings emerging through summer and early autumn. However,
nesting on Barrow Island has been recorded all year round (Chevron, 2005, 2008; Pendoley,
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2005). Nesting on the Scott Reef-Sandy Islet and Browse Island has been observed all year round
with peaks between December and January (Commonwealth of Australia, 2017).

Green turtles spend the first 5 to 10 years of their life drifting on ocean currents, before moving
to reside in shallower benthic habitats, including tropical coral and rocky reefs and seagrass
beds. Green turtles have been known to migrate more than 2,600 km between feeding and
breeding grounds (Limpus, 2008a).

Hawksbill Turtle

The hawksbill turtle (Eretmochelys imbricate) has Foraging, Inter-nesting Buffer and Mating, BIAs
that intersect with the Hydrocarbon Area and EMBA. Inter-nesting, Migration, and Nesting BIAs
intersect the EMBA (Figure 3-18).

Hawksbill turtles (Eretmochelys imbricata) have a global distribution throughout tropical and
sub-tropical marine waters. The Western Australian stock is concentrated on the NWS (Dampier
Archipelago) (Limpus, 2009) and is considered to be one of the largest hawksbill populations
remaining in the world. In WA, their nesting range is relatively small and extends from the
Muiron Islands to the Dampier Archipelago, a distance of approximately 400 km. The most
significant breeding areas, that support hundreds of nesting females annually, are around sandy
beaches within the Dampier Archipelago, Montebello Islands, Lowendal Islands and Barrow
Island (Pendoley, 2005; Limpus, 2009).

The largest known nesting area for the NWS population is the sandy shoreline of Rosemary
Island, within the EMBA, particularly on the northwestern side of the Island. The Rosemary
Island rookery may support up to 1,000 nesting females annually (Limpus, 2009). Low density
nesting is also known from Barrow Island, Airlie Island, Muiron Islands and North-West Cape/
Ningaloo coast (Cape Range) (Limpus, 2009a). Hawksbill turtles have been observed breeding on
the NWS between July and March with peak nesting activity around the Lowendal Islands
between October and December (Limpus, 2009a).
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Figure 3-18: BIAs for the hawksbill turtle
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On Varanus Island, hawksbill turtle nesting activity is predominantly distributed on the island’s
east coast, including Pipeline, Harriet, and Andersons beaches (Pendoley Environmental, 2019).
Individual hawksbill turtles appear to show a strong fidelity to these beaches, often returning to
the same beach to nest within the season (Pendoley Environmental, 2019). Between 1986 and
2019, a total of 571 individual hawksbill turtles were tagged on Varanus Island. Recent baseline
data was collected at the Montebello and Dampier Australian Marine Parks (AMPs) by Keesing,
2019 showing that only one hawksbill turtle was identified during the survey at the Dampier
AMP only. No marine turtle species were identified during the survey at Montebello AMP.

Individuals may migrate up to 2,400 km between their nesting and foraging grounds (DSWEPaC,
2012c), however, a recent tagging study showed that turtles migrating from WA rookeries
remain on the continental shelf (<200 m depth) and within Australian waters during their inter-
nesting, migrating and foraging phases (Fossette et al., 2021). Satellite tracking of nesting turtles
on Varanus Island (32 km) and Rosemary Island has shown adult turtles to feed between 50 km
and 450 km from their nesting beaches (DSWEPaC, 2012a).

Adults tend to forage in tropical tidal and sub-tidal coral and rocky reef habitat where they feed
on an omnivorous diet of sponges, algae, jelly fish and cephalopods (DSWEPaC, 2012a).
Hawksbill turtles are unlikely to spend significant time within offshore waters as it is too deep to
act as a feeding ground. However, it is likely they may migrate through those areas. A Foraging
BIA was identified within the EMBA; however, the existing BIA does not include the majority of
foraging areas calculated (AIMS, 2021). While approximately 23% of the hawksbill turtles
foraging distribution occurred within MPAs, the existing BIAs are largely underestimating the
important foraging areas for the turtles (AIMS, 2021). This supports the results of a joint study
conducted by Fossette et al. (Fossette et al., 2021), which found only 10% of foraging areas
utilised by 42 nesting turtles (between 2000 and 2017) were encompassed by the designated
foraging BIA. Fossette et al. (2021) found that the highest overlap of individual turtles occurred
within the Migratory BIA corridor.
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Loggerhead Turtle

An Inter-nesting Buffer and Nesting BIA for the loggerhead turtle (Caretta caretta) intersects the
Hydrocarbon Area and the EMBA (Figure 3-19). The Recovery Plan for Marine Turtles in Australia
(2017) identifies the Muiron Islands (as a principal rookery), and all waters within a 20 km radius
as habitat critical to the survival of loggerhead turtles (Commonwealth of Australia, 2017). The
Muiron Islands, within the EMBA, is one of the major nesting locations (Limpus, 2008a).

Figure 3-19: BIAs for the loggerhead turtle

Estimates of up to 5,000 female loggerhead turtles have been predicted within the Ningaloo
Marine Park and Muiron Islands Marine Management Area (Waayers, 2010). Loggerhead nesting
and breeding occurs from November to March, with a peak in late December/early January
(Limpus, 2008b).

Habitat Critical for the Survival of Sea Turtles

Habitat critical to the survival of the green turtle, loggerhead turtle, leatherback turtle and the
hawksbill turtles located within the Hydrocarbon Area is described in Table 3-6.
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Table 3-6: Habitat critical to the survival of marine turtles occurring within the Hydrocarbon Area

Approximate distance Inter-
Species Genetic Nesting locations and _dl_rectlon of habitat nesting Nesting Hatc_hlng
stock critical buffer from buffer period period
Operational Area (km)
Barrow Island, Montebello Islands, coastal islands from Cape
Preston to Locker Island 13.7 km SSW Oct—Mar
i k: -

Flatback Turtle Pilbara Dampier Archipelago, including Delambre Island and Hauy Island Overlap 60 km N(oF:/e—aJan) Feb-Mar

Mundabullangana Beach 100 km ESE

Barrow Island, Montebello Islands, Serrier Island and Thevenard

Island 53.7 km SSW Nov—Mar | Jan-May
Green Turtle NWS . . 20 km (peak: | (peak: Feb—

Dampier Archipelago 14.2 km SSE Dec—Feb) Mar)

Exmouth Gulf and Ningaloo coast 256.7 km SSW

Cape Preston to mouth of Exmouth Gulf including Montebello

Islands and Lowendal Islands 53.7 km SSW All year All year
Hawksbill Turtle WA ) ) ) - 20 km (peak: (peak:

Dampier Archipelago, including Delambre Island and Rosemary 14.2 km SSE Oct-Jan) | Dec—Feb)

Island

Nov-Mar
Loggerhead Turtle WA Exmouth Gulf and Ningaloo coast 256.7 km SSW 20 km (peak: Jan—-May
Jan)
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Table 3-7 summarises BlAs that intersect with the Operational Area, Hydrocarbon Area and
EMBA. The PMST tool applies a grid block system that conservatively identifies areas in which
protected species have the potential to occur. The PMST tool identified a BIA for the white-
tailed tropicbird and the brown booby. However, the BIAs for these species are located outside
of the EMBA and have not been considered in this section.

Table 3-7: BIAs within the Operational Area, Hydrocarbon Area and EMBA

BIA presence

T 5
= o}
Species =8 88 < | summary description of BIA
Szl ox| =
@ = [}
o el
°© |7
Seabirds and shorebirds
Fairy Tern (Sterna - br br Breeding grounds and buffer area around offshore islands in
nereis) Gascoyne and Pilbara. Breeding may occur late-July to
September.
Lesser Crested - br br Breeding grounds and buffer area around offshore islands in
Tern (Thalasseus Gascoyne, Pilbara and Kimberley (including Lowendal Islands and
bengalensis) Bedout Island). Breeding may occur March to June.
Lesser Frigatebird - - br Breeding grounds and buffer area around coasts and islands in
(Fregata ariel) Kimberley and Pilbara.
Roseate Tern - br br Breeding grounds and buffer area around offshore islands in
(Sterna dougallii) Gascoyne, Pilbara and Kimberly. Breeding presence may occur
mid-March to July.
Wedge-tailed br br br, f | Breeding grounds and buffer area around offshore islands
Shearwater including Bedout Island, Dampier Archipelago, Forestier Islands,
(Ardenna Montebello and Lowendal Islands. Breeding presence may occur
pacifica) between mid-August to April (Pilbara) or to mid-May (Shark Bay).
Fish, sharks and rays
Whale Shark f f f Aggregation occurs in Ningaloo due to seasonal concentrations
(Rhincodon typus) (March to July) of krill and other zooplankton which whale sharks
forage upon.
Marine mammals
Pygmy Blue - - f,m | Offshore migration corridor, typically along shelf-edge at depths
Whale 500-1,000 m, occurring close to the coast around Exmouth.
(Balaenoptera Presence may occur during northern migration past Exmouth
musculus) area during April to August (whereas January to May past Perth
Canyon area). Southern migration presence may occur October
to late-December.
Foraging along outer continental shelf from Cape Naturaliste to
south of Jurien Bay (November to June, with peak in March to
May).
Humpback Whale m m m, r | Migration corridor extends out to ~50-100 km from the coast.
(Megaptera Migration along the WA coast occurs between May and late
novaeangliae) November.
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— =
[ o
= o]
Species =8 88 < | summary description of BIA
Szl o%| =
@ = |
s |3
O i
Winter resting areas identified within Exmouth Gulf and Shark
Bay.
Calving ground extending from Camden Sound to North-West
Cape.
Dugong (Dugong - - br, ¢, f, | Breeding, calving, nursing and foraging grounds within the
dugon) n Exmouth Gulf and North-West Cape regions. Presence may occur
throughout the year.
Marine reptiles
Flatback Turtle b Ib, | a,br, f, | Nesting and inter-nesting areas around rookeries, including
(Natator ma,f| i, ib, | Barrow and Montebello Islands, Thevenard (and other Pilbara
depressus) ma, m, | inshore islands) and Dampier Archipelago with the potential for
n presence during summer.

Oceanic foraging area around the inshore islands between Cape

Preston and Onslow; and De Grey River and Bedout island.
Green Turtle - Ib, a, br, | Nesting and inter-nesting areas and rookeries including Barrow
(Chelonia mydas) ma, f| r,f,i, | and Montebello Islands, North-West Cape and Dampier

ib, ma, | Archipelago.
n Oceanic foraging grounds around the inshore islands between

Cape Preston and Onslow; and De Grey River and Bedout Island.
Hawksbill Turtle - Ib, | f,i,ib, | Nesting and inter-nesting areas around rookeries, including
(Eretmochelys ma, f | ma, m, | Montebello and Lowendal Islands, Ningaloo Coast, Thevenard,
imbricate) n Barrow and Dampier Archipelago.

Oceanic foraging area around the inshore islands between Cape

Preston and Onslow; and De Grey River and Bedout Island.
Loggerhead - Ib,n | 1b,n | Nesting and internesting areas around rookeries, including
Turtle (Caretta Lowendal and Montebello islands, Ningaloo Coast, Muiron and
caretta) Dampier Archipelago.

Oceanic foraging area between De Grey River and Bedout Island

may be used throughout the year by multiple turtle species.
BlAs ib Inter-nesting Buffer ¢ Calving and/or Nursing
a Aggregation m Migration d Distribution
b  Basking ma Mating r Resting
f  Foraging n Nesting n  Nursing
i Inter-nesting br Breeding p Pupping and/or Juvenile

3.5

Social and Economic Environment

Table 3-1 identifies that social and economic receptors within the Operational Area,
Hydrocarbon Area and EMBA may be relevant to aspects of the survey activities. The
descriptions below provide sufficient details to assess all impacts and risks to the social and
economic environment.
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351 Fisheries and Aquaculture

Table 3-8 identifies the Commonwealth and State managed fisheries that have a defined
management area or historical catch data overlapping the Operational area and the EMBA. The
description below provides sufficient details to assess all impacts and risks to Commonwealth

and State managed fisheries.

Table 3-8: Management areas for Commonwealth and WA managed fisheries within the Operational

Area, Hydrocarbon Area and EMBA

Commercial fishery Op(;r?(tei;)nal Hydfr(;agbon EMBA
Commonwealth managed fisheries

North-West Slope Trawl Fishery X X v'(a)
Southern Bluefin Tuna Fishery v(n) v'(n) v'(n)
Western Deepwater Trawl Fishery X X v'(n)
Western Skipjack Tuna Fishery v'(n) v(n) v(n)
Western Tuna and Billfish Fishery v(n) v'(n) v'(n)
WA State managed fisheries

Abalone Managed Fishery v'(n) v'(n) v (n)
Exmouth Gulf Prawn Managed Fishery X v (a) v (a)
Hermit Crab Fishery* v'(a) v(a) v (a)
Mackerel Managed Fishery v(a) v'(a) v'(a)
Marine Aquarium Fish Managed Fishery v(a) v(a) v(a)
Nickol Bay Prawn Fishery* v(a) v(a) v(a)
Onslow Prawn Limited Entry Fishery v(a) v'(a) v'(a)
Ssaesrl ,;::;f:;g::)rth Coast, Gascoyne Coast and West X v(a) v(a)
Pearl Oyster Managed Fishery* X X v(a)
Pilbara Crab Managed Fishery v(a) v(a) v(a)
Pilbara Fish Traw! Interim Managed Fishery v(a) v(a) v(a)
Pilbara Line Fishery (Condition)* v(a) v(a) v(a)
Pilbara Trap Managed Fishery v(a) v(a) v(a)
South-west Coast Salmon Fishery v'(n) v'(n) v'(n)
Specimen Shell Managed Fishery v(a) v'(a) v(a)
Tour Operator* v(a) v'(a) v(a)
West Coast Deep Sea Crustacean Managed Fishery v'(n) v'(a) v(a)
West Coast Rock Lobster Managed Fishery X X v'(n)
Western Australian Sea Cucumber Fishery* v(a) v(a) v(a)
v'= Present within area; X = not present within area

(a) = Management area present and active fishing expected

(n) = Management area present and no active fishing expected

* Does not have a defined management area
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Commonwealth fisheries are those managed by the AFMA and typically extend from 3 nm to
200 nm, which is the extent of the Australian Fishing Zone (AFZ). Commonwealth-managed
fisheries data includes fishing intensity from 2010 to 2022 provided by the Australian Bureau of
Agricultural and Resource Economics and Sciences (ABARES) (Summerson, 2024).

There are three Commonwealth managed commercial fisheries that have a defined
management area overlapping the Operational Area. Of these, zero have historical fishing
intensity intersecting the Operational Area. There is one Commonwealth managed fishery, the
North-West Slope Trawl Fishery, with active fishing effort in the EMBA (Table 3-9).

Table 3-9: Commonwealth managed fisheries with active fishing effort within the EMBA

Fishery Boundary Method Season Target species | Main landing ports
North-West Operates off Demersal Year Scampi Darwin (NT), Point
Slope Trawl northern WA | trawl round (Metanephrops | Samson (WA)
Fishery from 114°E to australiensis, M.

125°, boschmai,

between the ,
500 m isobath M. velutinus, M.

and the outer SPp-, .
AFZ Boundary Nephropsis spp.)

Western Australian fisheries are managed by the WA Department of Primary Industries and
Regional Development (DPIRD). Data on state-managed fisheries in WA includes maximum
vessel count over 10 years (2013 to 2023) within 10 nm and 60 nm CAES blocks provided by
FishCube Data (DPIRD, 2023a).

The FishCube database indicates there are 10 state managed commercial fisheries that have a
defined management area overlapping the Operational Area. Of these, 7 have historical fishing
intensity intersecting the Operational Area.

There are a total 12 WA-managed commercial fisheries that have historical fishing effort
overlapping the Operational Area, which includes the 7 fisheries with management areas and
5 fisheries that do not have a defined management area. These fisheries are listed below.

The FishCube database indicates two fisheries have fishing effort within the 10 nm CAES blocks
that intersect the Operational Area:

e Pilbara Fish Trawl (Interim) Managed Fishery — up to four vessels active between 2013 and
2023 (Figure 3-20)

e Tour Operator — less than three licences active between 2013 and 2023.

FishCube database indicates 12 fisheries have fishing effort within the 60 nm CAES blocks that
intersect the Operational Area:

e Hermit Crab Fishery — up to three vessels active between 2013 and 2023. Last active in
2017-2018.

e Mackerel Managed Fishery — up to five vessels active between 2012 and 2023 (Figure 3-21).

e Marine Aquarium Fish Managed Fishery — up to seven vessels active between 2013 and
2023 (Figure 3-22).
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e Nickol Bay Prawn Managed Fishery — up to eight vessels active between 2013 and 2023
(Figure 3-23).

e Onslow Prawn Managed Fishery — less than three vessels active between 2013 and 2023.
Last active in 2021-2022 (Figure 3-24).

e Pilbara Crab Managed Fishery — less than three vessels active between 2013 and 2023.

e Pilbara Fish Trawl (Interim) Managed Fishery — up to four vessels active between 2013 and
2023 (Figure 3-20).

e Pilbara Line Fishery (Condition) — up to three vessels active between 2013 and 2023. Last
active in 2019-2020.

e Pilbara Trap Managed Fishery — up to three vessels active between 2013 and 2023.

e Specimen Shell Managed Fishery — up to four vessels active between 2013 and 2023
(Figure 3-25).

e Tour Operator — up to seven licences active between 2013 and 2023.

e  West Australian Sea Cucumber Fishery — less than three vessels active between 2013 and
2023 (Figure 3-26). Last active in 2018-2019.

Figure 3-20: WA Pilbara Fish Trawl Managed Fishery activity within the EMBA
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Figure 3-21: WA Mackerel Managed Fishery activity within the EMBA
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Figure 3-23: WA Nickol Bay Prawn Managed Fishery activity within the EMBA
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Figure 3-24: WA Onslow Prawn Managed Fishery activity within the EMBA
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Figure 3-25: WA Specimen Shell Managed Fishery activity within the EMBA
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3.5.2 Commercial Shipping

Significant commercial shipping activity occurs within the EMBA, the majority of which is
associated with the WA oil and gas and mining industries.
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AMSA has established a network of shipping fairways for the NWS with the aim to reduce the
risk of collision between transiting vessels and offshore infrastructure (AMSA, 2012a). The
fairways are intended to direct large vessels such as bulk carriers and LNG ships trading to the
major ports into pre-defined routes to keep them clear of existing and planned offshore
infrastructure.

The closest AMSA shipping fairway is ~3 km south of the Operational Area (Figure 3-27).

Figure 3-27: Vessel traffic within the EMBA

353 Defence

There are no defence related uses within the Operational Area (Figure 3-28). The EMBA
encompasses military installations near Exmouth, including a naval communication station. The
Department of Defence has several offshore training areas, including the North-West Cape
which is around 57 km north of the Operational Area at its closest. The EMBA also overlaps the
North-West Exercise Area (NWXA) defence area, and Learmonth Air Weapons Range practice
and training areas. These areas are used for Defence Force training exercises, including live
firing. No Unexploded Ordnance (UXO) potential has been identified within the Operational
Area.
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Figure 3-28: Defence Areas within the EMBA
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3.5.41 Tourism

Tourism plays a significant role in the NWS region. Popular water-based tourism activities
include:

e Whale watching

e Recreational boating and fishing
e Charter fishing

e Snorkelling/diving

e Surfing.

Popular land-based activities include bushwalking, camping, bird watching and four-wheel
driving.

Recreational fishing is an integral part of the Pilbara lifestyle. The region’s unique coastline
includes some of Australia’s prime fishing locations and an array of offshore islands, coral reef
systems and offshore habitats. These experiences make recreational fishing a key driver of
visitation to the region, attracting visitors from around the state and country. Recreational
fishing has increased offshore in recent years, as the area is accessed for deepwater fishing by
the charter sector and fishers in larger boats. The DPIRD recreational fishing location guide
(DPIRD, 2023) names the Wandoo platform as a fishing location.

The Ningaloo Coast tourism precinct occurs within the EMBA. In 2018-19, the Ningaloo region
(Ningaloo Reef and the surrounding coastal region Exmouth Gulf, communities of Exmouth and
Coral Bay, and adjacent proposed southern coastal reserves and pastoral leases) contributed an
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estimated $110 million in value added to the WA economy (DBCA, 2020b). Ningaloo’s economic
contribution to WA is attributed to four key types of economic activity, tourism expenditure by
international, interstate and WA visitors to the Ningaloo region, commercial fishing in the
Exmouth Gulf, recreation activity involving the Reef by residents of the Ningaloo region and
management and research relating to the Reef (DBCA, 2020b). More than 90% of this value
added is attributed to the domestic and international tourists who visit Ningaloo each year
(DBCA, 2020b).

3.5.4.2 Offshore Oil and Gas Industry

The petroleum exploration and production industry is a significant stakeholder in the region.
Petroleum companies have been undertaking exploration and production activities on the NWS

for decades.

Petroleum infrastructure within the Operational Area includes the Wandoo B platform and
Wandoo A unmanned monopod. Petroleum infrastructure within the vicinity of the Operational
Area includes the Reindeer platform (~7 km northwest), and the Stag platform (~13 km
southwest). There are also several submerged pipelines associated with petroleum fields and
facilities with onshore processing hubs. Nearby pipelines include the TL1 and TL2 export
pipelines from the North Rankin Complex to the Karratha Gas Plant (<1 km from the Operational
Area), Devil Creek Pipeline (~3 km from the Operational Area), Pluto LNG gas export pipeline,
and the Scarborough export trunkline (~3 km from the Operational Area). Figure 3-29 shows the
proximity of oil and gas infrastructure to the Operational Area. Table 3-10 identifies other oil
and gas facilities that overlap with the Hydrocarbon Area and the EMBA.

Table 3-10: Offshore oil and gas facilities overlapping the Hydrocarbon Area and EMBA

Project Areas

Distance from

Offshore oil and gas facilities Operational | Hydrocarbon | .0\ Operational Area
Area Area (km)

Angel (Woodside Energy Ltd) - - 4 65 km northeast

Double Island (Santos) - - 4 108 km southwest
Gibson (Santos) - - 4 99 km southwest
Goodwyn Alpha (Woodside Energy Ltd) - - 4 64 km northwest
Gorgon (Chevron) - - v 157 km southwest
Harriet A (Santos) - - 4 89 km southwest
Harriet B (Santos) - - v 85 km southwest
Harriet C (Santos) - - 4 87 km southwest
John Brookes (Santos) - - 4 131 km southwest
Linda (Santos) - - 4 78 km southwest
Ngujima-Yin (Woodside Energy Ltd) - - 4 274 km southwest
Ningaloo Vision (Santos) - - v 271 km southwest
E:;:;nytr;I;in Complex (Woodside i i v 59 km northwest
FL’E/dr)enees Venture (Woodside Energy i i v 276 km southwest
Reindeer (Santos) - 4 4 7 km northwest
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Project Areas Distance from
Offshore oil and gas facilities Operational | Hydrocarbon Operational Area
EMBA
Area Area (km)
Simpson A (Santos) - - v 96 km southwest
Simpson B (Santos) - - v 96 km southwest
Sinbad (Santos) - 4 v 74 km southwest
Stag (Jadestone Energy) - v v 13 km southwest
Varanus Island Marine Export T inal
. ine Export Termina - - v 91 km southwest
(Santos)
Victoria (Santos) - - v 101 km southwest
Wandoo A v v v -
Wandoo B v v v -
Wheatstone (Chevron) - - v 97 km west
Wonnich (Santos) - - v 102 km southwest
Figure 3-29: Oil and gas infrastructure within the EMBA
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3.6 Protected and Significant Areas
Table 3-1 identifies that several protected and significant areas within the Hydrocarbon Area
and EMBA are receptors that may be relevant to aspects of the survey. The descriptions below
provide sufficient details to assess all impacts and risks to protected and significant areas.
3.6.1 World Heritage Properties

World Heritage status is awarded by the UNESCO World Heritage Committee to sites that are
deemed to possess ‘Outstanding Universal Value’ cultural and/or natural significance.
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The PMST searches indicated there is one World Heritage properties within the EMBA, as
discussed in Table 3-11 and shown in Figure 3-30.

Table 3-11: World Heritage properties that overlap the Project EMBA

Project Areas
World Heritage places Heritage class Operational Hydrocarbon
EMBA
Area Area
Ningaloo Coast Natural Criterion vii and - - v
Criterion x

The Ningaloo Coast World Heritage Property has been included in the World Heritage list since 2011.
spans over 705,015 hectares of marine and terrestrial areas on the western coast of Australia. The
marine area features the Ningaloo Reef, one of the longest fringing reefs in the world. An estimated 300
to 500 whale sharks (Rhincodon typus) aggregate annually on the reef coinciding with mass coral
spawning events. The marine area has a high diversity of habitats which include lagoon, reef, open
ocean, and the continental slope and continental shelf. Intertidal systems include rocky shores, sandy
beaches, estuaries, and mangroves. The most dominant marine habitat is the Ningaloo Reef. The reef
supports both tropical and temperate marine fauna and features annual gatherings of whale sharks and
sea turtles. The terrestrial area of this site features an extensive karst system with substantial cave
networks, and groundwater streams. Universal values of this site include high terrestrial species
endemism and high marine diversity and abundance.

Criterion (vii): The landscapes and seascapes of the Ningaloo Coast are mostly intact, large-scale marine,
coastal and terrestrial environments. The property supports rare and large aggregations of whale sharks
and other fish species, marine mammals and reptiles. The aggregations in Ningaloo follow the mass
seasonal coral spawning and nutrient upwelling which leads to increased productivity and the largest
gathering of whale sharks in the world.

Criterion (x): The Ningaloo reef is home to a high diversity of coral, fish, mollusc, crustacean, algae,
sponge, and echinoderm species. Many species that occur in the region are rare or threatened. It is
estimated that 10,000 nests of marine turtles occur annually along the coastline. There are rare aquatic
species found in the flooded caves on land which are rare, taxonomically diverse and not found
anywhere else in the southern hemisphere. The subterranean fauna and flora of the Ningaloo peninsula
is highly diverse (IUCN, 2011).

3.6.2 National Heritage Places

The National Heritage List is Australia’s list of natural, historic and Indigenous places of
outstanding significance to Australia.

The PMST searches indicated there are two National Heritage places within the EMBA, as
discussed in Table 3-12 and shown in Figure 3-30.
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Table 3-12: National Heritage places within the EMBA

Project Areas

National Heritage places Heritage class | Operational Hydrocarbon
EMBA
Area Area
Dampier Archipelago Indigenous ) ) v
(including Burrup Peninsula)

Description

The Dampier Archipelago is located 1,550 km north of Perth and was listed for inscription in 2007. This
site is home to one of the most remarkable collections of rock art in Australia. The archipelago was
formed 6,000-8,000 years ago and is made up of islands, reefs, shoals, channels, and straits and spans
over approximately 400 km?. Many significant species of flora and fauna are found in the area.

Values

The Dampier Archipelago is a culturally significant area which has been home to the Ngarda-Ngarlie
people for tens of thousands of years. There is great richness and diversity of rock art in the area and
culturally significant site types ranging from quarries, middens, fish traps, rock shelters, ceremonial
sites, artefact scatters, and stone arrangements. Engravings are the most numerous site types with
sites ranging in the potential millions. The Dampier Archipelago (including Burrup Peninsula) national
heritage listing criteria a, b, ¢, d, and f (Commonwealth of Australia, 2007).

The Ningaloo Coast ’ Natural - - v

Description

The Ningaloo Coast National Heritage Place consists of the same area included in the Ningaloo Coast
World Heritage Property (refer Section 3.6.1) and was established on the National Heritage List in 2010.
Values

The Ningaloo Coast contains one of the best developed near-shore reefs in the world, being home to
rugged limestone peninsulas, spectacular coral and sponge gardens and the whale shark (Rhincodon
typus). The Ningaloo Coast meets the national heritage listing criteria a, b, ¢, d, and f (Commonwealth
of Australia, 2010).

Figure 3-30: World Heritage and National Heritage sites within the EMBA
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3.6.3 Underwater Cultural Heritage

Australia’s underwater cultural heritage is protected under the Underwater Cultural Heritage
Act 2018 (Cth). This legislation protects shipwrecks, sunken aircraft and other types of
underwater heritage, including Aboriginal underwater cultural heritage (Section 3.7.5 for
Aboriginal cultural heritage) in Australian waters, including state and Commonwealth waters.

The remains of vessels and aircrafts located in Commonwealth waters, along with certain
associated articles, are automatically protected under the Underwater Heritage Act 2018 after
75 years. This is applicable whether the existence or location of the article is known or unknown.
Remains and relics of any ship that is lost, wrecked, or abandoned in WA waters before 1900 are
protected by the Maritime Archaeology Act 1973 (WA).

Known historical shipwreck sites in WA waters are listed in the WA Maritime Museum Shipwreck
Database. Known historical shipwreck sites listed under the Underwater Heritage Act 2018 in
Australian waters are listed in the Australasian Underwater Cultural Heritage Database. These
databases only cover known historical sites.

There are 38 shipwreck and shipwreck artefacts identified within the EMBA. There are no
shipwrecks or artefacts located within the Operational Area. The closest shipwrecks are located
40.6 km from the Operational Area (McCormack and McDermott Derrick Barge No. 20)

(Table 3-13).

Table 3-13: Known shipwrecks and artefacts located within the Project Areas

Shipwreck or

Project Areas

Distance from

artefacts Year wrecked opiﬁggnm Hyd?rcezrbon EMBA OA?rzr:t(II?mn?I
Agnes 1893 - - 4 292.3
Beatrice 1899 - - v 292.6
Bell 1893 - - 4 292.3
Curlew 1911 - - v 123.2
Dampier - - - 4 38.2
Elizabeth 1893 - - 4 292.3
Ellen 1893 - - 4 292.3
Emlyn Castle 1960 - - 4 287.7
Fairy Queen 1875 - - v 288.0
Florence 1893 - - v 292.3
Gem 1893 - - v 292.6
Kapala 1964 - - 4 292.3
Lady Ann 1982 - - 4 261.0
Lamareaux 1893 - - v 292.3
Leave 1893 - - v 292.3
Lily of the Lake 1875 - - v 292.3
Mabel 1893 - - 4 292.3
Marietta 1905 - - v 123.2
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Area Area Area (km)
McCormack 1989 - v v 40.6
g/; Crg Z’,’J’O"_ts 5 errick 1989 - v v 40.6
Mildura 1907 - - v 287.5
Nellie 1893 - - v 292.3
Olive 1893 - - v 625.2
Abandoned
Parks Lugger beginning of - - v 91.8
World War |
Pearl 1896 - - v 253.1
Plym HMS 1952 - v v 85.6
Ruby 1893 - - v 292.3
Sea Queen 1893 - - v 292.3
Smuggler 1893 - - 4 292.3
Tanami 1935 - v v 103.4
Trial 1622 - v v 102.6
Tropic Queen 1975 - - v 93.0
Unidentified Lugger 1893 - - 4 292.3
Veronica 1928 - - v 263.0
Vianen 1628 - - v 123.2
Wild Wave 1875 - - v 292.3
Wild Wave (China) 1873 - - 4 123.2
Zelma 1990 - - v 52.0
3.6.4 Australian Marine Parks

AMPs, proclaimed under the EPBC Act in 2007 and 2013, are located in Commonwealth Waters
that start on the outer edge of State and Territory waters, generally 3 nm from shore, and
extend to the outer boundary of Australia’s EEZ, 200 nm from the shore. There are four AMPs
within the EMBA, one of which also overlaps the Hydrocarbon Area. There are no AMPs within
the Operational Area (Table 3-14) (Figure 3-31). The nearest AMPs are detailed in Table 3-14.

Table 3-14: AMPs within the Hydrocarbon Area and EMBA

Project Areas Distance and
direction from
AMP Area type Operational | Hydrocarbon ;
A A EMBA | Operational
rea rea N
Habitat Protection Zone
Dampier (IUCN IV) = = 4 56 km SE
Multiple Use Zone (IUCN VI)
Description
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Project Areas Distance and
. direction from
AMP Areatype Operational | Hydrocarbon | .0y Operational
Area Area

Area

The Dampier Marine Park is located approximately 10 km northeast of Cape Lambert and 40 km from
Dampier, extending from the WA state water boundary. The Marine Park covers an area of 1,252 km?
and a water depth range between less than 15 m and 70 m.

Natural values

The Marine Park includes ecosystems representative of the NWS Province — a dynamic environment
influenced by strong tides, cyclonic storms, long-period swells and internal tides. The bioregion includes
diverse benthic and pelagic fish communities, and ancient coastline thought to be an important seafloor
feature and migratory pathway for humpback whales.

The Marine Park supports a range of species listed under the EPBC Act. BIAs within the Marine Park
include breeding and foraging habitat for seabirds, inter-nesting habitat for marine turtles and a
migratory pathway for humpback whales.

Cultural values

Sea country is valued for Indigenous cultural identity, health and wellbeing. Across Australia, Indigenous
people have been sustainably using and managing their sea country for tens of thousands of years.

The Ngarluma, Yindjibarndi, Yaburara, and Mardudhunera people have responsibilities for sea country
in the Marine Park. The Native Title holders for these people are represented by the Ngarluma
Aboriginal Corporation and Yindjibarndi Aboriginal Corporation. These Prescribed Body Corporates
represent Traditional Owners with Native Title over coastal area adjacent to the Marine Park.

The Yamatji Marlpa Aboriginal Corporation is the Native Title Representative Body for the Pilbara and
Yamatji regions.

Social and economic values

Port activities, commercial fishing and recreation, including fishing, are important activities in the
Marine Park (DNP, 2018).

Habitat Protection Zone
Gascoyne (IUCN IV) - - v 278 km SW
Multiple Use Zone (IUCN VI)

Description

The Gascoyne Marine Park is located approximately 20 km off the west coast of the Cape Range
Peninsula, adjacent to the Ningaloo Reef Marine Park and the WA Ningaloo Marine Park and extends to
the limit of Australia’s exclusive economic zone. The Marine Park covers an area of 81,766 km? and
water depths between 15 m and 6,000 m.

Natural values

Ecosystems represented in the Marine Park are influenced by the interaction of the Leeuwin Current,
Leeuwin Undercurrent and the Ningaloo Current. The Marine Park supports a range of species listed
under the EPBC Act. BIAs within the Marine Park include breeding habitat for seabirds, inter-nesting
habitat for marine turtles, a migratory pathway for humpback whales, and foraging habitat and
migratory pathway for pygmy blue whales.

Cultural values

Sea country is valued for Indigenous cultural identity, health and wellbeing. Across Australia, Indigenous
people have been sustainably using and managing their sea country for tens of thousands of years. The
Gnulli people have responsibilities for sea country in the Marine Park. The Yamatji Marlpa Aboriginal
Corporation is the Native Title Representative Body for the Yamatji region.

Heritage values
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e The Ningaloo Coast was listed as an area of outstanding universal value under the World Heritage
Convention in 2011, meeting world heritage listing criteria vii and x. The Ningaloo Coast World
Heritage Property is adjacent to the Marine Park.

e The Ningaloo Marine Area (Commonwealth waters) meets the Commonwealth heritage listing
criteria A, B and C. The Ningaloo Marine Area is adjacent to the Marine Park.

e The Ningaloo Coast meets the national heritage listing criteria A, B, C, D, and F and is adjacent to the
Marine Park.

e The Marine Park contains more than five known shipwrecks listed under the Underwater Cultural
Heritage Act 2018.

Social and economic values

Commercial fishing, mining and recreation are important activities in the Marine Park (DNP, 2018).
Montebello | Multiple Use Zone (IUCN VI) - 4 ‘ 4 ‘ 37 km W

Description
The Montebello Marine Park is located offshore of Barrow Island and 80 km west of Dampier extending

from the WA state water boundary and is adjacent to the Barrow Island and Montebello Islands Marine
Parks. The Marine Park covers an area of 3,413 km? and water depths from less than 15 m to 150 m.

Natural values

The Marine Park includes examples of ecosystems representative of the NWS Province —a dynamic
environment influenced by strong tides, cyclonic storms, long-period swells and internal tides. The
bioregion includes diverse benthic and pelagic fish communities. A key ecological feature of the Marine
Park is the ancient coastline at the 125 m depth contour.

The Marine Park supports a range of species listed under the EPBC Act. BIAs within the Marine Park
include breeding habitat for seabirds, inter-nesting, foraging, mating, and nesting habitat for marine
turtles, a migratory pathway for humpback whales and foraging habitat for whale sharks.

Cultural values

The Yamatji Marlpa Aboriginal Corporation is the Native Title Representative Body for the Pilbara
region.

Sea country is valued for Indigenous cultural identity, health and wellbeing. Across Australia, Indigenous
people have been sustainably using and managing their sea country for tens of thousands of years. As

noted in the ‘North-west Marine Park Management Plan’, there is limited information about the cultural
significance of this Marine Park.

Heritage values

The Marine Park contains two known shipwrecks listed under the Underwater Cultural Heritage Act
2018: Trial (wrecked in 1622), the earliest known shipwreck in Australian waters and Tanami (unknown
date).

Social and economic values

Tourism, commercial fishing, mining and recreation are important activities in the Marine Park (DNP,
2018).
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Description

The Ningaloo Marine Park stretches approximately 300 km along the west coast of the Cape Range
Peninsula and is adjacent to the WA Ningaloo Marine Park and Gascoyne Marine Park. The Marine Park
covers an area of 2435 km? and a water depth range of 30 m to more than 500 m.

The Marine Park provides connectivity between deeper offshore waters of the shelf break and coastal
waters of the adjacent WA Ningaloo Marine Park. It includes some of the most diverse continental slope
habitats in Australia, including the continental slope area between North-West Cape and the
Montebello Trough. Canyons in the Marine Park are important for sustaining the nutrient conditions
that support the high diversity of Ningaloo Reef.

Natural values

Ecosystems represented in the Marine Park are influenced by interaction of the Leeuwin Current,
Leeuwin Undercurrent and the Ningaloo Current. The Marine Park supports a range of species listed
under the EPBC Act. BIAs within the Marine Park include breeding and or foraging habitat for seabirds,
inter-nesting habitat for marine turtles, a migratory pathway for humpback whales, foraging habitat and
migratory pathway for pygmy blue whales, breeding, calving, foraging and nursing habitat for dugong
and foraging habitat for whale sharks.

Cultural values

Sea country is valued for Indigenous cultural identity, health and wellbeing. Across Australia, Indigenous
people have been sustainably using and managing their sea country for tens of thousands of years. The
Gnulli people have responsibilities for sea country in the Marine Park. The Yamatji Marlpa Aboriginal
Corporation is the Native Title Representative Body for the Yamatji region.

Heritage values

e The Marine Park is within the Ningaloo Coast World Heritage Property, meeting world heritage
listing criteria vii and x. The area is valued for high terrestrial species endemism, marine species
diversity and abundance, and the interconnectedness of large-scale marine, coastal and terrestrial
environments. The area connects the limestone karst system and fossil reefs of the ancient Cape
Range to the nearshore reef system of Ningaloo Reef, to the continental slope and shelf in
Commonwealth waters.

e The Ningaloo Coast overlaps the Marine Park, meeting the national heritage listing criteria A, B, C, D,
and F.

e The Ningaloo Marine Area (Commonwealth waters) meets Commonwealth heritage listing criteria A,
B and C. The Ningaloo Marine Area overlaps the Marine Park.

e The Marine Park contains more than 15 known shipwrecks listed under the Underwater Cultural
Heritage Act 2018.

Social and economic values

Tourism and recreation, including fishing, are important activities in the Marine Park (DNP, 2018).
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3.6.5

Figure 3-31: AMPs within the EMBA

Eighty ()
Mile Beach

‘(—}\/'w
L\:]

1
Montebello LIJ

(™~

Se—e T

D <
o DamPiet -

.
Karratha

Mardie.
.

Operational Area

[ Petroleum Title (WA-14-L)
[ emea

State Marine Protected Areas

There are no state marine protected areas that intersect with the Operational Area. The EMBA
intersects with three WA State Marine Protected Areas, as described in Table 3-15.

Table 3-15: State Marine Protected Areas within the Hydrocarbon Area and EMBA

Project Areas Distance and
Protected area . direction from
name Areatype Operational | Hydrocarbon EMBA Operational

Area Area Area

Montebello Marine Park
Islands and Conservation Park i v v 76 km SW
Barrow Islands Marine Management
(Jointly Managed) | Area

Description

The Montebello Islands Marine Park and Barrow Islands Marine Park is located off the north-west coast
of WA, ~1,600 km north of Perth, and cover areas of ~583 km?, 42 km? and 1,147 km?, respectively.
Conservation values

The Montebello/Barrow islands marine conservation reserves have very complex seabed and island
topography, resulting in a myriad of different habitats subtidal coral reefs, macroalgal and seagrass
communities, subtidal soft-bottom communities, rocky shores and intertidal reef platforms, which
support a rich diversity of invertebrates and finfish.

The reserves are important breeding areas for several species of marine turtles and seabirds, which use
the undisturbed sandy beaches for nesting. Humpback whales migrate through the reserves and
dugongs occur in the shallow warm waters (DEC, 2007).
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Ningaloo and
Muiron Islands Marine Management
Marine Area - - v 275 km SW
Management area | Marine Park
(jointly managed)

Description

The Ningaloo Marine Park and Muiron Islands Marine Management Area are located off the North-West
Cape of WA, ~1,200 km north of Perth, and cover areas of ~2,633 km? and 286 km?, respectively.

Ecological values

Ningaloo Reef is the largest fringing coral reef in Australia. Temperate and tropical currents converge in
the Ningaloo region resulting in highly diverse marine life including spectacular coral reefs, abundant
fishes and species with special conservation significance such as turtles, whale sharks, dugongs, whales
and dolphins. The region has diverse marine communities including mangroves, algae and filter-feeding
communities and has high water quality. These values contribute to the Ningaloo Marine Park being
regarded as the State’s premier marine conservation icon.

The Muiron Islands Marine Management Area is also important, containing a very diverse marine
environment, with coral reefs, filter-feeding communities and macroalgal beds. In addition, the Islands
are important seabird and green turtle nesting areas.

Cultural values

The Ningaloo Reef has a long history of occupancy by aboriginal communities and aboriginal heritage
sites. The Jinigudira and Baiyungu people have lived on this region for thousands of years and use
coastal areas for fishing, camping and hunting of turtles and dugongs.

Social and economic values

The Ningaloo region has a high number of visitors enjoying the area who come to appreciate nature-
based tourism which is brings important economic value to the communities of the area (CALM, 2005).

Pilbara Islands
Nature Reserve
(Great Sandy Nature Reserve - - v 167 km SW
Island, Thevenard
Island)

Description

Located between the Ningaloo Coast World Heritage Area and the Dampier Archipelago, the Pilbara
Islands Nature Reserve includes 174 small islands with a combined area of over 130 km? and a total
coastline of over 500 km. Islands within this management area are characterised by foredunes
surrounding a central depression and less than 12 m in elevation.

Great Sandy Island and Thevenard Island nature reserves were identified to be within the EMBA.
Conservation values

The islands provide a refuge for threatened and migratory species including the critically endangered
eastern curlew, great knot, curlew sandpiper. The islands provide nesting beaches for the green,
flatback, hawksbill and loggerhead turtles. Mangrove thickens are found on some of the islands which
provide essential habitat for coastal species and shorebirds.

Cultural values

The Nganhurra Thanadri Garrbu Aboriginal Corporation and the Wirrawandi Aboriginal Corporation
have native title determinations over parts of the planning area. The area holds significant cultural value
to First Nations people. Culturally significant sites, places and species are found within the area.
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Customary activities including hunting, ceremonies and sharing of traditional knowledge is practiced in
the region. Thevenard Island contains one registered site under the Aboriginal Heritage Act 1972, which
includes a midden scatter with three baler shell containers. Aboriginal artefacts have been found on
some of the islands including a burial site, stone and glass flakes, brunt shell and bone and baler shells.
Some of the islands were possibly occupied by First Nations people of the region.
Social and economic values
Visitation to the islands is low and only is by private boat and commercial accommodation is only
available at Thevenard Island. Recreational fishing is undertaken around the islands. Thevenard Island
previously was utilised as a base for an oil and gas facility but is now being decommissioned (DBCA,
2020).
3.6.6 Wetlands of International Importance
There are no Ramsar wetlands of international importance that intersect the EMBA,
Hydrocarbon Area or Operational Area.
3.6.7 Key Ecological Features

The EMBA intersects six Key Ecological Features (KEFs), as described in Table 3-16. The
Operational Area does not intersect any KEFs (Figure 3-32).

Table 3-16: KEFs within the Hydrocarbon Area and EMBA

Project Areas Distance to
KEF Operational | Hydrocarbon | .o | Operational
Area Area Area
Ancient coastline at 125 m depth contour - v v 60 km N

National and/or regional importance

The ancient coastline at 125 m depth contour is defined as a key ecological feature as it is a unique
seafloor feature with ecological properties of regional significance.

Location

The shelf of the NWMR contains several terraces and steps which reflect changes in sea level that
occurred over the last 100,000 years. The most prominent of these features occurs as an escarpment
along the NWS and Sahul Shelf at a depth of 125 m. The spatial boundary of this KEF is defined by depth
range 115-135 m in the NWS Province and NWS Transition IMCRA provincial bioregions.

Description and values

The ancient submerged coastline provides areas of hard substrate and therefore may provide sites for
higher diversity and enhanced species richness relative to surrounding areas of predominantly soft
sediment. Little is known about fauna associated with the hard substrate of the escarpment, but it is
likely to include sponges, corals, crinoids, molluscs, echinoderms and other benthic invertebrates
representative of hard substrate fauna in the NWS bioregion.

The escarpment may also facilitate increased availability of nutrients off the Pilbara by interacting with
internal waves and enhancing vertical mixing of water layers. Enhanced productivity associated with the
sessile communities and increased nutrient availability may attract larger marine life such as whale
sharks (Rhincodon typus) and large pelagic fish.

Humpback whales (Megaptera novaeangliae) appear to migrate along the ancient coastline, using it as a

guide to move through the region (DCCEEW, 2024e).
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Canyons linking the Cuvier Abyssal Plain

- v v
and the Cape Range Peninsula CEB LTS

National and/or regional importance

The Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula are defined as a key
ecological feature as they are unique seafloor features with ecological properties of regional
significance, which apply to both the benthic and pelagic habitats within the feature.

Location

The largest canyons on the slope linking the Cuvier Abyssal Plain and Cape Range Peninsula are the Cape
Range Canyon and Cloates Canyon which are located along the southerly edge of Exmouth Plateau
adjacent to Ningaloo Reef. The canyons are unusual because their heads are close to the coast of North-
West Cape.

Description and values

The canyons on the slope of the Cuvier Abyssal Plain and Cape Range Peninsula are connected to the
Commonwealth waters adjacent to Ningaloo Reef and may also have connections to Exmouth Plateau.
The canyons are thought to interact with the Leeuwin Current to produce eddies inside the heads of the
canyons, resulting in waters from the Antarctic intermediate water mass being drawn into shallower
depths and onto the shelf; these waters are cooler and richer in nutrients and strong internal tides may
also aid upwelling at the canyon heads. The narrow shelf width (approx. 10 km) near the canyons
facilitates nutrient upwelling and this nutrient-rich water interacts with the Leeuwin Current at the
canyon heads. Aggregations of whale sharks, manta rays, humpback whales, sea snakes, sharks, large
predatory fish and seabirds are known to occur in this area and are related to productivity.

The canyons, Exmouth Plateau and Commonwealth waters adjacent to Ningaloo Reef operate as a
system to create the conditions for enhanced productivity seen in this region (DCCEEW, 2024f).

Commonwealth waters adjacent to

- - v
Ningaloo Reef 275 km SW

National and/or regional importance

The Commonwealth waters adjacent to Ningaloo Reef are defined as a KEF for their high productivity
and aggregations of marine life, which apply to both the benthic and pelagic habitats.

Location

Ningaloo Reef extends >260 km along Cape Range Peninsula with a landward lagoon 0.2-6.0 km wide.
Seaward of the reef crest, the reef drops gently to depths of 8-10 m; the waters reach 100 m depth, 5—
6 km beyond the reef edge. Commonwealth waters over the narrow shelf (10 km at its narrowest) and
shelf break are contiguous with Ningaloo Reef and connected via oceanographic and trophic cycling.

Description and values

Ningaloo reef is globally significant as the only extensive coral reef in the world that fringes the west
coast of a continent; it is also globally significant as a seasonal aggregation site for whale sharks. The
Commonwealth waters adjacent to Ningaloo Reef and associated canyons and plateau are
interconnected and support the high productivity and species richness of Ningaloo Reef. The Leeuwin
and Ningaloo currents interact on the seaward side of the reef, leading to areas of enhanced
productivity which support aggregations and migration pathways of whale sharks (Rhincodon typus),
manta rays (Manta alfredi), humpback whales (Megaptera novaeangliae), sea snakes, sharks, large
predatory fish and seabirds. Detrital input from phytoplankton production in surface waters and from
higher-trophic consumers cycles back to the deeper waters of the shelf and slope.
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Deepwater biodiversity includes fish, molluscs, sponges, soft corals and gorgonians. Some of these
sponge and filter-feeding communities appear to be significantly different to those of the Dampier
Archipelago and Abrolhos Islands, indicating that the Commonwealth waters of Ningaloo Marine Park
have some areas of potentially high and unique sponge biodiversity.

The outer reef is marked by a well-developed spur and groove system of fingers of coral formations
penetrating the ocean with coral sand channels in between. The spurs support coral growth, while the
grooves experience strong scouring surges and tidal run-off and have little coral growth (DCCEEW,
2024g).

Continental Slope Demersal Fish
Communities

= v v 105 km NW

National and/or regional importance

This species assemblage is recognised as a KEF because of its biodiversity values, including high levels of
endemism.

Location

This KEF is defined as the area of slope found in the North-West Province and Timor Province provincial
bioregions, at the depth ranges of 220-500 m and 750-1,000 m.

Description and values

The diversity of demersal fish assemblages on the continental slope in the Timor Province, the North-
West Transition and the North-West Province is high compared to elsewhere along the Australian
continental slope. The continental slope between North-West Cape and the Montebello Trough has
>500 fish species, 76 of which are endemic, which makes it the most diverse slope bioregion in
Australia. The slope of the Timor Province and the North-West Transition also contains >500 species of
demersal fish of which 64 are considered endemic. The Timor Province and North-West Transition
bioregions are the second-richest areas for demersal fish across the entire continental slope.

The demersal fish species occupy two distinct demersal community types (biomes) associated with the
upper slope (water depth of 225-500 m) and the mid-slope (750-1,000 m). Although poorly known, it is
suggested that the demersal-slope communities rely on bacteria and detritus-based systems comprised
of infauna and epifauna, which in turn become prey for a range of teleost fish, molluscs and
crustaceans. Higher-order consumers may include carnivorous fish, deepwater sharks, large squid and
toothed whales. Pelagic production is phytoplankton based, with hot spots around oceanic reefs and
islands.

Bacteria and fauna present on the continental slope are the basis of the food web for demersal fish and
higher-order consumers in this system. Loss of benthic habitat along the continental slope at depths
known to support demersal fish communities may lead to a decline in species richness, diversity and
endemism associated with this feature (DCCEEW, 2024h).

Exmouth Plateau - - ‘ v ‘ 213 km W

National and/or regional importance

The Exmouth Plateau is defined as KEF as it is a unique seafloor feature with ecological properties of
regional significance, which apply to both the benthic and pelagic habitats.

Location

The Exmouth Plateau is located in the North-West Province and covers an area of 49,310 km? in water
depths of 800-4,000 m.
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Description and values

Although the seascapes of this plateau are not unique, it is believed that the large size of Exmouth
Plateau and its expansive surface may modify deep-water flow and be associated with the generation of
internal tides; both these features may contribute to the upwelling of deeper, nutrient-rich waters
closer to the surface. The topography of the plateau (with valleys and channels), in addition to
potentially constituting a range of benthic environments, may provide conduits for the movement of
sediment and other material from the plateau surface through the deeper slope to the abyss.

The Exmouth Plateau is generally an area of low habitat heterogeneity; however, it is likely to be an
important area of biodiversity as it provides an extended area offshore for communities adapted to
depths of around 1,000 m. Sediments on the plateau suggest that biological communities include
scavengers, benthic filter feeders and epifauna.

The plateau’s surface is rough and undulating; the northern margin is steep and intersected by large
canyons (e.g. Montebello and Swan canyons), the western margin is moderately steep and smooth, and
the southern margin is gently sloping and virtually free of canyons. Satellite observations suggest that
productivity is enhanced along the northern and southern boundaries of the plateau and along the shelf
edge, which in turn suggests that the plateau is a significant contributor to the productivity of the
region.

Whaling records from the 19th century suggest that the Exmouth Plateau may have supported large
populations of sperm whales (Physeter macrocephalus) (DCCEEW, 2024i).

Glomar Shoals ‘ - v ‘ v ‘ 40 km NE

National and/or regional importance
The Glomar shoals are defined as a KEF for their high productivity and aggregations of marine life.
Location

The Glomar Shoals are a submerged littoral feature located approx. 150 km north of Dampier on the
Rowley Shelf at depths of 33—-77 m.

Description and values

While the biodiversity associated with the Glomar Shoals has not been studied, the shoals are known to
be an important area for a number of commercial and recreational fish species such as rankin cod
(Epinephelus multiinotatus), brown striped snapper (Lutjanus vitta), red emperor (Lutjanus sebae),
crimson snapper (Lutjanus erythropterus), bream (Sparidae) and yellow-spotted triggerfish
(Pseudobalistes fuscus). These species have recorded high catch rates associated with the Glomar
Shoals, indicating that the shoals are likely to be an area of high productivity.

The shoals consist of a high percentage of marine-derived sediments with high carbonate content and
gravels of weathered coralline algae and shells. The area’s higher concentrations of coarse material in
comparison to surrounding areas are indicative of a high-energy environment subject to strong sea-
floor currents. Cyclones are also frequent in this area and stimulate periodic bursts of productivity as a
result of increased vertical mixing (DCCEEW, 2024j).
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3.7.1

Figure 3-32: KEFs within the EMBA
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Threatened Ecological Communities

The EPBC Act provides for the listing of Threatened Ecological Communities (TECs), and these
are considered as Matters of National Environmental Significance (MNES) under the EPBC Act.
There are no coastal EPBC listed TECs that occur within the EMBA, Hydrocarbon Area or
Operational Area.

First Nations

Table 3-1 identifies that First Nations receptors within the Hydrocarbon Area and EMBA may be
relevant to aspects of the survey activities. The descriptions below provide sufficient details to
assess all impacts and risks to First Nations.

Methodology to Identify Cultural Values and Sensitivities

The definition of environment in the OPGGS(E)R includes the people and communities, heritage
value of places, and their social, economic, and cultural features. For First Nations peoples, this

includes cultural heritage and sea country values which hold a spiritual and cultural connection

that may be affected by the Petroleum Activity.

VOGA recognises First Nations Groups and their spiritual and cultural connection to the
environment. ldentification of First Nations cultural values and sensitivities was developed
through consultation with First Nations groups with connection to Sea Country in the
Operational Area and EMBA (refer to Section 8.3.4 for VOGA’s consultation and methodology
process).
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3.7.2 Recognition of First Nations Groups

First Nations groups and Traditional Owners and connection to Country is recognised through
contemporary legislation such as the Commonwealth Native Title Act 1993 as well as various
State laws such as the WA Aboriginal Heritage Act 1972 (WA).

A review of the statutory laws, rights and recognition conferred to First Nations peoples relevant
to the Project is summarised in the below sections.

3.7.3 Native Title

Native title is the formal recognition that Aboriginal and Torres Strait Islander people continue
to have rights to land and waters according to their traditional laws and customs.

The Commonwealth Native Title Act 1993 has the following objectives:

e Provide for the recognition and protection of Native Title

e Establish a mechanism for determining claims to Native Title

e Establish ways in which future dealings affecting Native Title (future acts) may proceed

e Provide for the validation of past acts and intermediate period acts invalidated because of
the existence of native title.

Native Title determination requires First Nation’s people to establish and prove an unbroken
and current connection to their lands and waters and cultural practices from the time of
European settlement.

Native Title can be granted with exclusive or non-exclusive rights to lands and waters. Exclusive
rights can only be granted over limited parts of Australia, including areas already held by or for
the use of Indigenous Australians, or unallocated/vacant Crown land. Non-exclusive native title
can include, for example, the right to live on or hunt in an area co-existing with the rights of
other land users. In tidal and sea areas, only non-exclusive native title can be recognised.
Exclusive Native Title is considered inconsistent with other common law rights regarding marine
access and navigation (NNTT, 2010).

The Native Title Act 1993 appoints Representative Aboriginal/Torres Strait Islander Bodies
(RATSIB) as regional organisations with prescribed functions relating to facilitation and
assistance, certification, dispute resolution, notifications and agreement making (NNTT, 2024).
The EMBA overlaps the following RATSIB Areas:

e Kimberley: Kimberley Land Council Aboriginal Corporation
e Pilbara: Yamatji Marlpa Aboriginal Corporation

e Gascoyne-Midwest: Yamatji Marlpa Aboriginal Corporation.

The Federal Court of Australia first recognised native title over the sea for the Traditional
Owners of Croker Island in Arnhem Land in 1998 (Tribunal File No. DCD 1998/001). Since the
Croker Islands Seas native title determination, native title in Sea Country has been recognised
along Australia’s coastline through numerous claims and determinations under the Native Title
Act 1993.
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The First Nations groups identified as overlapping with the EMBA, or coastally adjacent, have
been identified and discussed in Table 3-17 and Figure 3-33. These are the First Nation groups
that were identified as relevant for consultation (Section 8.3.4).

Figure 3-33: Native Title determination areas within and coastally adjacent to the EMBA
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Table 3-17: Native Title Determinations within and Coastally Adjacent to the EMBA
Native Title ; 3 Prescribed Body - EMBA Coastally
Tribunal ID HEnE il Pary Corporate e E overlap adjacent
WCD2005/001 Ngarluma/Yindjibarndi Yindjibarndi Aboriginal The Ngarluma/Yindjibarndi Determination Area overlaps Yes Yes
Corporation RNTBC the city of Karratha, shire of Ashburton and town of Port
Hedland. It contains several protected areas both onshore
and offshore including Millstream Chichester National Park
and parts of Murgaroona Range Nature Reserve and
Dampier Marine Park.
WCD2015/007 Ngarluma People Ngarluma Aboriginal The Ngarluma People native title claim overlaps the EMBA, Yes Yes
Corporation which the Ngarluma Aboriginal Corporation is the
Registered Native Title Prescribed Body Corporate.
WCD2018/006 Yaburara & Mardudhunera | Wirrawandi Aboriginal The Yaburara and Mardudhunera People determination Yes Yes
People Corporation area is west of Karratha to Mardie extending offshore east
of Barrow Island and west and north of the Dampier
archipelago.
WCD2019/016 Gnulli, Gnulli #2 and Gnulli | Nganhurra Thanardi The Gnulli, Gnulli #2 and Gnulli #3 —Yinggarda, Baiyungu Yes Yes
#3 - Yinggarda, Baiyungu Garrbu Aboriginal and Thalanyji People determination area is located north of
and Thalanyji People Corporation, Yinggarda Shark Bay along the coast to Exmouth encompassing the
Aboriginal Corporation North-West Cape, including Learmonth and coastal waters
of the Exmouth Gulf past Tent Island, and overlapping
Ningaloo Marine Park (Section 3.6.4).
WCD2008/003 Thalanyji People Buurabalayji Thalanyji The Thalanyji native title claim does not overlap the EMBA. No Yes
Aboriginal Corporation The claim is coastally adjacent to the EMBA, for which BTAC
RNTBC is the Registered Native Title Body Corporate.
WCD2018/015 Kariyarra People Kariyarra Aboriginal The Kariyarra native title claim does not overlap the EMBA. No Yes
Corporation RNTBC The claim is coastally adjacent to the EMBA, for which the
Kariyarra Aboriginal Corporation is the Registered Native
Title Prescribed Body Corporate.
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Native Title . . Prescribed Body A EMBA Coastally
Tribunal ID Native Title Party Corporate DESEIFCH overlap adjacent
WCD2012/001 Ngarla and Ngarla #2 Wanparta Aboriginal The Ngarla and Ngarla #2 (Determination Area 2) No Yes
(Determination Area AO Corporation RNTBC determined native title claim does not overlap the EMBA.
The determined native title claim is coastally adjacent to
the EMBA, which the Wanparta Aboriginal Corporation is
the Registered Native Title Prescribed Body Corporate.
N/A Ngarluma, Mardudhunera, | Murujuga Aboriginal Murujuga Aboriginal Corporation is made up of members No Yes

Yaburara, Yindjibarndi, and
Wong-Goo-Tt-Oo Peoples

Corporation

from five traditional custodial groups: the Ngarluma,
Mardudhunera, Yaburara, Yindjibarndi, and Wong-Goo-Tt-
0o peoples. MAC brings together the five groups and is the
approved corporate body for the Burrup and Maitland
Industrial Estates Agreement (BMIEA). Murujuga Aboriginal
Corporation administers the implementation of contractual
obligations under the terms of the BMIEA. Murujuga
Aboriginal Corporation holds the freehold title to Murujuga
National Park which overlaps the EMBA. Murujuga
Aboriginal Corporation is not a Prescribed Body Corporate.
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3.74 Indigenous Protected Areas

Indigenous Protected Areas (IPAs) are areas of land and sea managed by Indigenous groups as
protected areas for biodiversity conservation through voluntary agreements with the Australian
Government. IPAs are an essential component of Australia’s National Reserve System, which is
the network of formally recognised parks, reserves and protected areas across Australia. No IPAs
are located in the EMBA, Hydrocarbon Area or Operational Area.

3.75 Aboriginal Cultural Heritage

The Aboriginal Heritage Act 1972 (WA) was amended and reinstated in 2023. The Act aims to
ensure recognition, protection and preservation to all Aboriginal cultural heritage (including

sites and objects) within WA. It is an offence to excavate, destroy, damage, conceal or in any
way alter Aboriginal heritage under s.17 of the Act.

The WA Aboriginal Cultural Heritage Inquiry System (ACHIS) was searched for the Operational
Area, and the EMBA. There are no registered Aboriginal Cultural Heritage sites within the
Operational Area or Hydrocarbon Area. There are 52 registered sites present within the EMBA.
However, none of these sites will be disturbed by planned activities. The closest sites to the
Operational Area are on Rosemary Island, approximately 35 km away. VOGA have consulted
with First Nations groups within the EMBA and no feedback or concerns about impacts to
specific Aboriginal sites were raised. The full results of the searches are presented in

Appendix D.

3.76 Cultural Values and Sensitivities
3.7.6.1 SeaCountry

‘Country’ is the term often used by First Nations people to describe the lands, waterways, and
seas to which they are connected. The term contains complex ideas about law, place, custom,
language, spiritual belief, cultural practice, material sustenance, family, and identity (AIATSIS,
2022). ‘Sea Country’ (also known as Saltwater Country) extends into the Operational Area,
Hydrocarbon Area and EMBA.

Country is a cultural landscape which includes both tangible values (i.e. cultural heritage sites)
and intangible values (i.e., creation stories and cultural practices). First Nations cultural concepts
are directly connected with Country. Country describes all aspects of place, environment,
spirituality, law and identity. Values of Country differ between First Nations groups, and not all
First Nations groups and communities in Australia hold the same belief systems or spirituality.
Differences can sometimes be attributed to aspects of post-colonialism such as dispossession,
genocide and restrictions on cultural practices.

Due to the varied cultures and histories of First Nations groups across Australia and various
degrees of dispossession, removal from country, loss of connection and continuation of culture,
the responses of First Nations communities to caring for Country can vary widely. As a result, a
varied approach to managing cultural (both tangible and intangible) values is required.

A ‘cultural landscape’ refers to pre-colonial and contemporary interactions between humans
and the physical environment including non-human animals, plants, physical structures,
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ancestors, song lines, trade routes and other significant cultural connections to Country. Cultural
landscapes are reflections of how First Nations people engage with Country, intrinsically
connecting the past and the present to people, stories and history.

Sea Country is Country that extends into the ocean. Smyth and Isherwood (2016) describe Sea
Country as all estuaries, beaches, bays, and marine areas collectively, within a traditional estate.
Sea Country contains evidence of the ancient mystical events by which all geographic features,
animals, plants and people were created. Sea Country contains sacred sites and tracks (or
‘Songlines’) along which mythological beings travelled during the creation period (or
‘Dreamtime’) (Smyth and Isherwood, 2016). The sea, like the land, is integral to the identity of
First Nations groups. Connection to Sea Country is accompanied by a complexity of cultural
rights and responsibilities. Coastal areas traditionally were amongst the most densely populated
areas due to the abundance of resources available. Formal recognition of Sea Country rights is
significantly slower compared to land rights. This could be for a range of reasons including
conflicting perspectives and opinions on traditional custodianship of land and how far it extends
(Smyth and Isherwood, 2016).

During consultation with First Nations groups, one item of cultural value has been identified
(Table 3-18). VOGA will continue to consult with First Nations groups to further identify
potential cultural values and interests within and surrounding the EMBA, as described in
Section 8.4.1.

Table 3-18: Feedback received via consultation to inform existing environment description

Relevant First Potential for overlap
Nation Group/ Description of value/interest Operational EMBA
individuals Area

Value: On Country access — visiting offshore ‘Kariyarra
Island’ at low tide. Has cultural significance to the

. . - No No
Kariyarra people for intergenerational knowledge
transfer and is a place of cultural importance.
'Iizrly?r.ra | Value: Cultural obligations to care for Kariyarra Country. No No
origina - - - -
Corporation Feature: Tangible cultural heritage (sites) with No No

engravings on the coast, considered fragile.

Interest: Co-protecting Kariyarra country in the event of
a spill. A ranger program is being developed to address No No
potential environmental impacts of offshore operations.

3.7.6.2 Country in the North-West Marine Region

Northern Australia was one of the first areas of Indigenous occupation in Australia.
Archaeologists have concluded that Indigenous people arrived in the northwest at least

50,000 years ago when sea level was at least 100 m lower than present (Smyth, 2007). As a
result, First Nations communities in the NWMR have maintained special links with Sea Country
for many thousands of years through occupation, resource utilisation and other cultural
practices (including stories, dance, management practices and ceremonies). Pre-colonial use of
Australia’s oceans by coastal First Nations groups varied over time and between regions.
Patterns of use at the time of colonisation included hunting, fishing and gathering as well as
extended sea voyages by canoe to exploit resources and manage clan Sea Country, sometimes
out of sight of the mainland (Smyth, 2007).
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First Nations people of the NWMR continue to assert inherited rights and responsibilities over
Sea Country. It is understood that spiritual corridors and Songlines extend from terrestrial areas
into nearshore and offshore waters, including a number of marine animals as totems (DNP,
2018).

Indigenous communities own the majority of land adjacent to the NWMR (DEWHA, 2008).
Native title determinations in the NWMR recognise in law that native title exists over Sea
Country and preserve continuing rights to access sea country to hunt, fish, gather and use the
resources of the waters for personal, domestic, communal, cultural and spiritual needs.
Traditional Indonesian fishers have also visited and used the northern coast of Australia and its
islands and reefs since at least the early eighteenth century. Evidence of this (i.e. grave sites) is
found within the Ashmore Reef Marine Park (DNP, 2018).

Indigenous people in the NWMR have continued their traditions of caring for country in a
contemporary manner. Contemporary industry activities apply pressure to Sea Country values,
including (Smyth, 2007):

e The transit and use of Commonwealth waters by dugongs, turtles and fish important to
Aboriginal people

e The transit and control of illegal foreign fishers

e The transit and control of foreign shipping

e The transit and control of unauthorised immigrants

e The management of oil and gas exploration and extraction

e Cultural stories, sites and Songlines/Dreaming lines that may extend into Commonwealth
waters

e Knowledge that the flooded countries of ancestors lie beneath Commonwealth waters
e Aboriginal participation in commercial fishing

e Aboriginal involvement in tourism and charter fishing enterprises.

3.7.6.3 Marine Parks

Cultural values within AMPs are broadly defined as living and cultural heritage recognising
Indigenous beliefs, practices and obligations for country, places of cultural significance and
cultural heritage sites. Table 3-19 lists cultural heritage values identified within State and
Commonwealth marine parks within the Hydrocarbon Area and EMBA. Cultural heritage values
are from the AMPs North-West Network Management Plan (DNP, 2018) unless otherwise
stated.
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Table 3-19: State and Commonwealth Marine Protected Areas within the EMBA and identified cultural heritage values

Project Areas

Marine Park Marine Park types Operational | Hydrocarbon EMBA Identified cultural heritage values
Area Area
Dampier Habitat Protection Zone - - v e The Ngarluma, Yindjibarndi, Yaburara, and Mardudhunera people
(ITUCN V) have responsibilities for sea country in the Marine Park.
Multiple Use Zone (IUCN VI) e The Native Title holders for these people are represented by the
Ngarluma Aboriginal Corporation and Yindjibarndi Aboriginal
Corporation.

e These Prescribed Body Corporates represent Traditional Owners
with native title over coastal area adjacent to the Marine Park are
the points of contact for their respective areas of responsibility for
sea country in the Marine Park.

e Murujuga National Park is Western Australia’s 100" national park
and the first to be co-managed by Traditional Custodians and the
WA Department of Biodiversity, Conservation and Attractions
(DBCA). DBCA staff and Murujuga Aboriginal Corporation National
Park Rangers work closely together to jointly manage Murujuga
National Park.

Gascoyne Habitat Protection Zone - - v Not recorded
(IUCN 1V)
Multiple Use Zone (IUCN VI)
National Park Zone (IUCN II)
Montebello Multiple Use Zone (IUCN VI) - v v Not recorded
Montebello Marine Park - v v
Islands and Conservation Park
B‘.a'rrow Islands Marine Management Area
(jointly
managed)
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Project Areas
Marine Park Marine Park types Operational | Hydrocarbon EMBA Identified cultural heritage values
Area Area
Ningaloo Recreational Use Zone - - v e Ningaloo Reef and the adjacent foreshore have a long history of

(IUCN 1V)

occupancy by Aboriginal communities. The foreshore and
hinterland of North-West Cape contain numerous Aboriginal sites
such as burial grounds, middens and fish traps that provide a
historical account of the early habitation of the area and a tangible
part of the culture of local Aboriginal groups.

e The earliest Aboriginal groups to inhabit the peninsula were the

Jinigudira and the Baiyungu people. The Jinigudira inhabited most
of the land adjacent to the reef and northern cape, while the
Baiyungu inhabited the southern areas of foreshore adjacent to the
reef. The archaeological record of the Cape Range Peninsula is
significant in that it provides the earliest confirmed record of
Pleistocene marine resource use in Australia. Aboriginal habitation
of the North-West Cape and Exmouth is thought to have
commenced at least 32,000 years (with some reports of

38,000 years before present and continues up to the present (WA
Planning Commission, 2004 as cited in CALM and MPRA, 2005).

e Although the majority of local Aboriginal people live in towns such

as Carnarvon and Onslow, individuals and families retain strong ties
to particular sites. The Jinigudira and the Baiyungu still maintain
and associate with the North-West Cape and are recognised as the
traditional owners of these lands (Gnulli Park Council, pers.
comm.). Cardabia pastoral station surrounding Coral Bay is owned
and managed by the Baiyungu community. Despite disruptions to
traditional life, Aboriginal people seek to retain social, religious and
personal bonds with their traditional lands. Current Aboriginal
usage of the area includes camping and fishing, as well as limited
hunting of turtle and dugong (CALM and MPRA, 2005).
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Project Areas
Marine Park Marine Park types Operational | Hydrocarbon EMBA Identified cultural heritage values
Area Area
Pilbara Islands Nature Reserve - - v Not recorded

Nature Reserve
(Little Rocky
Island and
Thevenard
Island)
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Section 4 — Risk Assessment Methodology

4.1 Overview

Environmental risk assessment is a key component of the environmental risk management
process. Environmental risk is assessed by determining the consequence (impact) of an
environmental hazard and the likelihood that the consequence will occur, taking consideration
of both existing and additional proposed control measures.

Key terminology used in this section of the EP includes:

e Acceptable: a tolerable level of impact or risk (either quantitative or qualitative) when
assessed in relation to the principles of Ecologically Sustainable Development (ESD), internal
and external contextual consideration and other relevant requirements (Section 4.9).

e Activity: An activity is a ‘Petroleum Activity’ as defined within Section 5 of the OPGGS(E)R.
Specifically, in the context of this EP, ‘Activity’ relates to a survey activity.

e ALARP: A level of risk that is tolerable, where the cost of reducing it further (e.g. financial,
time, effort) is grossly disproportionate to any risk reduction gained (as per VOGA Risk
Management Manual VOG-2000-MN-0001). The methodology for demonstrating ALARP is
described in further detail below (Section 4.8).

e Catastrophic Environmental Event (CEE): any event which has an environmental impact
ranked as “4 — Catastrophic” on the VOGA risk matrix (Section 4.6).

e Cause: The cause of a particular environmental impact. The cause may be an ‘activity’, or
the cause could be an unplanned event, e.g. “vessel collision with facility”.

e Consequence ranking: A measure of the severity of the environmental impact in accordance
with the VOGA risk matrix (Section 4.6).

e Control measures: A means of reducing environmental risk by prevention, frequency
reduction, or impact reduction. Control measures take many forms including systems,
procedures, people and equipment.

e Critical Control: a control that has a key role in preventing, detecting, controlling or
mitigating a CEE (as assessed on the VOGA risk matrix [Section 4.6]).

e Environment: is and includes the social, economic and cultural features of:
- ecosystems and their constituent parts, including people and communities
- environmental assets such as:
o natural and physical resources
o the qualities and characteristics of locations, places and areas

o the heritage value of places.
e Environmental hazard: A situation with the potential for causing an environmental impact.

e Environmental impact: Any change to the environment arising from an environmental
hazard.
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4.2

e Likelihood ranking: A measure of the chance of an environmental impact occurring
(expressed as chance, probability or frequency) in accordance with the VOGA risk matrix
(Section 4.6).

e Measurement criteria: Tangible indicators, quantifiable where possible, that will be used to
evaluate the achievement (or otherwise) of environmental performance standards and
objectives.

e Mitigation controls: Controls which will be utilised in the event that the environmental
hazard, requires steps to be taken to return the activity and/or the environment to an
acceptable state, i.e. consistent with the environmental objective.

e Performance outcome: A measurable level of performance required for the management of
environmental aspects of the activity to ensure that environmental impacts and risks of the
activity will be of an acceptable level.

e Performance standard: A statement of the performance required of a control.
e Preventive controls: Controls which will prevent an environmental impact.

e Residual risk: The residual risk rating considering the effectiveness and availability of
controls (existing and additional).

e Risk: A change to the environment that may occur as a result of an unplanned event.

Framework

The environmental risk assessment was undertaken in accordance with VOGA Risk Management
Manual [VOG-2000-MN-0001] and in line with the requirements of the OPGGS(E)R. The
framework adopted by VOGA in compiling this EP is consistent with the methodology described
in AS/NZS 1SO 31000 and NOPSEMA Guidance Note [NO4750-GN1344]. Figure 4-1 depicts this
methodology with reference to relevant sections of this EP where the requirements are
addressed.
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Figure 4-1: Content Requirements of this EP (within the Framework Outlined in AS/NZ 1ISO 31000)

The scope of activities covered by this EP was confirmed in terms of its timing(s), extent, and the
nature of the activities included within it. This scope is reflected in the activities described in
Section 1.4.

Potential environmental hazards associated with activities and unplanned events were
identified, and impacts determined in a qualitative manner in an environmental hazard review
workshop. Existing controls were identified in the same workshop. Each hazard employs a
hierarchy of controls which relies on the following (in order of preference):

e Elimination: Refers to the elimination of a hazard, for example the use of a renewable
energy source eliminates the emissions associated with power generation.

e Substitution: This refers to scenarios where an alternative arrangement is used to reduce
the risk levels. For example, using a lower emission fuel type.

e Prevention: removing the causes of a particular impact or decrease their likelihood. As an
example, a simpler plant with fewer leak points.

e Reduction: Limits the scale and consequence of a particular impact. For example, changes to
process systems to reduce the size of hazardous inventories.

e Mitigation: Controls in place to respond to an incident, such as oil spill contingency planning.

In the case of complex or high hazard risks, environmental impact modelling was carried out to
ensure that the impacts were thoroughly understood.

The severity, frequency, and subsequently the initial risk ranking was allocated to each hazard in
accordance with the VOGA Risk Management Manual [VOG-2000-MN-0001]. The risk rankings
were reviewed, and additional controls were considered to reduce the residual risk to ALARP
and acceptable levels.
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The Environmental Performance Outcomes (EPOs), Environmental Performance Standards
(EPSs) and measurement criteria associated with the controls were developed in a series of
performance standard workshops. The residual risk score for each environmental hazard was
assigned considering the risk reduction from both the existing and any additional controls. The
implementation strategy (Section 6) describes how the additional controls will be implemented.

4.3 Impact Assessment

An assessment of impact for each identified hazard was conducted by:
e Defining impact assessment criteria

e Quantifying magnitude of the stressor, including where applicable, quantity, concentration
of contaminant and level of disturbance

e Consideration of timing and duration of the impact and other factors affecting the impact
and risk (depth, temperature, tides, etc.)

e Consideration of environmental features affected either directly or indirectly

e Evaluation of the acceptability of the impact and risk.

43.1 Cumulative Impacts

In the context of offshore petroleum activities, cumulative environmental impacts are defined
by NOPSEMA as successive, additive, or synergistic impacts of collectively significant activities or
projects with material impacts on the environment that have the potential to accumulate over
temporal and spatial scales (NOPSEMA, 2024b).

VOGA has assessed the cumulative impacts of the survey activities in relation to other current or
foreseeable activities, including other petroleum and greenhouse gas activities, that could
realistically result in overlapping temporal and spatial extents. Assessment of these impacts
from concurrent or parallel activities has been included within the relevant hazard impact
assessments throughout Section 5.

4.4 Determination of Likelihood

The VOGA Environmental Risk Matrix (Table 4-1) provides for the likelihood of an impact
(consequence) occurring to be determined on the basis of either chance, probability or
frequency.

For higher-order risks, the probability of the impact occurring should be evaluated (where
possible) on industry data of previous events that have caused impacts to occur. Where
statistical industry data is not available, the frequency of events should be determined via other
means such as corporate knowledge.

For lower-order risks, or where historical industry information may be unavailable, either
‘frequency’ or chance’ may be used to determine likelihood of the impact occurring.

The determination of likelihood should only be evaluated using a single evaluation technique,
i.e. either probability, frequency or chance in decreasing order of precedence.
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4.5 VOGA Risk Ranking

The risk ranking was carried out in accordance with VOGA Risk Management Manual [VOG-
2000-MN-0001] and utilised through to Section 5.

Table 4-1 is the VOGA corporate risk matrix representing the environmental consequence
evaluation in relation to the frequency rating of the occurrence of the environmental hazard,
assuming identified controls are in place. The residual risk level is used to establish the actions
required to manage potential impacts and risks to ALARP and acceptable levels, and provides
environmental consequence definitions in the context of the nature of receptors potentially
impacted by the petroleum activity as described in Section 2 of this EP.

The risk action table defines risk levels and the actions required to reduce the risk (Table 4-2).
VOGA considers residual environmental risks to be acceptable when at a Residual Risk (RR) level
of RRIV (Low) or RRIIl (Medium). Table 4-3 details the criteria for socio-economic impacts.
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Table 4-1: VOGA Environmental Risk Matrix
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Table 4-2: Risk action table

Risk Level Inherent Risk Residual Risk

(includes inherent risk in the | Action to Reduce Risk to an Acceptable Level | Action to Reduce Risk

event no safeguards are to an Acceptable Level

available)

Immediate implementation of temporary
safeguard.

Stop activities until risk controls/safeguards
that will reduce the risk are implemented

Implement permanent safeguard to reduce
risk to acceptable level.

RRII or High Immediate implementation of temporary
safeguard.

Establish a team for the:

a) Evaluation of permanent safeguards
Review Environment
Acceptability criteria
(Section 4.6)

b) Implementation of permanent safeguards
to reduce risk to an acceptable level.

RRIII or Medium Safeguards are re-evaluated to determine
suitability and acceptability.

Establish a team for the evaluation and
maintenance of current safeguards.
Evaluate for ALARP.

Implement permanent safeguards or accept
risk as per defined authority.

RRIV or Low Controls are reviewed to ensure
effectiveness.

No further risk treatment if ALARP.

Table 4-3: Wandoo-specific supplementary environmental consequence definitions

Term used Definition in the context of this EP

Geographical extent of impact

Regional scale | Extent of impact across multiple bioregional provinces (EMBA).

Widespread Extent of impact beyond the Operational Area (<200 km).

Localised off Extent of impact mostly within the Operational Area with some effect extending

lease beyond the boundaries of the area (<40 km).

Within Extent of impact limited to the Operational Area (2 km from the well location).
operating

area

Socio-economic criteria: Environment criteria applies for impact and duration. Below are a range of
examples for socio-economic impacts and how they are applied to environment consequence ranking
in the context of this EP

5 Widespread damage to or exclusion from commercial enterprise or collapse of
Catastrophic | commercial enterprise.
4 Damage to or long-term exclusion (>10 years) from large proportion of commercial or
Major recreational enterprise (e.g. fishery closure).
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Term used Definition in the context of this EP
3 Medium-term (5-10 years) damage to or temporary exclusion from large proportion

Moderate of commercial or recreational enterprise where recovery is expected to occur within
1 year of the activity stopping.

2 Temporary or permanent exclusion to minor proportion of commercial or recreational
Minor enterprise.
1 Very short-term exclusion to minor proportion of commercial or recreational
Incidental enterprise; or community disturbance impact e.g. low-level noise, vibration, lighting.

4.6 Determining Acceptability

For an environmental hazard to be assessed as acceptable, VOGA considers the following items:
e Principles of Ecologically Sustainable Development (ESD) are not compromised

e External context — objects or claims may by external relevant persons considered

e Internal context — VOGA HSE policy/procedures are being met

e Other requirements, e.g. industry notices and guidance

e RR<High (RRIl)

e EPO(s) manage impacts to acceptable level(s).

4.7 Demonstrating ALARP of Impact and Risk

471 Demonstration of ALARP

Demonstrating ALARP has been undertaken in accordance with VOGA'’s Risk Management
Manual [VOG-2000-MN-0001] and NOPSEMA’s ALARP Guidance Note N-04300-GNO0166 [with
the key principles of this Guidance Note (Health and Safety) also applying to Environmental
Management]. Demonstrating that risks levels are ALARP is a two-step process. Firstly, residual
risk levels must be tolerable, that is not within the “High” or “Extreme” risk area of the VOGA
Risk Matrix as per Table 4-2. Secondly, once deemed tolerable further risk reduction measures
must be identified and assessed for implementation as described below.

Following the identification of standard industry ‘good practice’ risk mitigation controls and
recovery measures, VOGA reviews the residual risk and assesses whether there are any further
measures required to reduce the residual risk to ALARP. For survey activities, risks are
considered to have been reduced to ALARP if the risks are within the tolerable region of the
VOGA Risk Matrix and have been subject to a detailed assessment process that has concluded
that there are no additional reasonably practicable measures that can be implemented to
further reduce the level of risk.

When deciding whether risks are managed to ALARP, the following items are considered:
e Duration and regularity of operations
e Risk

e Layers of protection
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e Feasibility of additional controls or alternative arrangements

e Practicality of additional controls or alternative arrangements

e Cost of additional controls or alternative arrangements

e Effectiveness of additional controls or alternative arrangements

e Impact on risks from additional controls or alternative arrangements

e Lessons learnt from past campaigns and industry.

This decision is valid where:
e All environmental hazards have been identified and assessed
e Risk levels have been evaluated

e Residual risk levels are tolerable, compliant and ALARP.

EPSs have been defined to ensure that the risks are reduced to ALARP on an ongoing basis. The
VOGA risk matrix defines an upper threshold above which no risk is tolerable. Below this
threshold is the ALARP region, where risks should be further reduced until the cost of any
additional action outweighs the incremental benefit gained.

4.7.2 Concept Evaluation ALARP Demonstration

For evaluation of concepts, a specific ALARP Demonstration Worksheet is completed in
accordance with the processes defined in VOGA's Risk Management Manual [VOG-2000-MN-
0001]. For concept evaluations, demonstration of ALARP contains elements of the following
process:

e Identification and consideration of a range of potential measures for further risk reduction

e Systematic analysis of each of the identified risk reduction measures and a view formed on
the HSE benefit associated with each of them

e Evaluation of the reasonable practicability of the identified measures
e The implementation (or planned implementation) of the identified risk reduction measures

e Recording of the process and results.

The United Kingdom Offshore Operators Association (UKOOA) has produced guidelines for
assisting with the ALARP decision-making process and for recording and demonstrating the
robustness of the decision as depicted in Figure 4-2. These are regarded as good practice
internationally and have been adopted globally as the standard guidance for ALARP decision
making.

The UKOOA guidelines describe a framework that is intended to help decision-makers identify
the various decision factors and establish a basis for the decision based on these. The decision
framework assesses the significance to the decision process of codes and standards, good
practice, engineering judgement, risk analysis, cost benefit analysis, and company and societal
values. They aim to encourage the development of transparent decision-making processes.
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Figure 4-2: UKOOA Decision Support Framework

Codes and Standards

Verification
Peer Review
Benchmarking

Internal Stakeholder
Consultation

External Stakeholder
Consultation

Means of Calibration

Significance to Decision
Making Process

_.».

perceptions
Societal Values

transfer

standards

Decision Context Type

Nothing new or unusual
A Well understood risks
’ Established practice
No major stakeholder implications

Lifecycle implications

Some risk trade-offs/ transfers
Some uncertainty or deviation from
standard or best practice
Significant economic implications

et -— — — — — -
Very novel or challenging
(C Strong stakeholder views and

Significant risk trade-offs or risk

Large uncertainties
Perceived lowering of safety

The first step in the decision-making process is to establish the decision context. This is done by
assigning a decision context type (A-C), based on the categories and prompts detailed in

Table 4-4.

Table 4-4: ALARP decision context type

Decision context

Description

Nothing new or unusual
Well understood risks
Established practice

No major stakeholder implications

Lifecycle implications
Some risk trade-offs/transfers
Some uncertainty or deviation from standard or best practice

Significant economic implications

Very novel or challenging

Strong stakeholder views and perceptions
Significant risk trade-offs or risk transfer
Large uncertainties

Perceived lowering of safety standards

The ALARP template provides questions around the decision context and prompts discussion to
determine the appropriate context type.

Once the decision context has been established, Table 4-5 is then consulted to determine an
appropriate method of decision making. For example, a design which involves nothing new or
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unusual, has well understood risks and no major uncertainties or shareholder implications,
would be assigned a decision context in the middle of Type A as shown by the band in Table 4-4.

Reading across this band indicates the relative importance of each of the decision-making
criteria; that is, the decision should be primarily based on the requirements of codes and
standards, then engineering judgement and finally good practice. Quantitative Risk Assessment
(QRA) should not be allowed to have a great influence on the decision. Consulting the codes and
standards provides an appropriate means to calibrate the decision.

However, if the costs associated with the problem were considerable, or there were significant
risk uncertainties, this would push the context towards Type B. In this case, some use of QRA
and consideration of the company values would be appropriate.

Table 4-5 provides further explanation of each of the decision-making criteria.

Table 4-5: Decision criteria definitions

Decision criteria Definition
Codes and Decision basis is to follow the requirements of relevant codes and standards.
standards Codes and standards embody the lessons learnt over past years, and for well

understood hazards and situations often provide an appropriate solution.

Good practice Decision basis is to follow what is generally accepted as current standard or
good/best practice. Good practice embodies both the requirements of codes,
etc. and other good engineering, analysis and management practices for
common situations. Good practice may include solutions that have not yet found
their way into codes and standards. What is good practice may differ from
situation to situation. Care should be taken to benchmark against the relevant
good practice or emerging practice.

Engineering Decision basis is to follow what sound engineering judgement indicates is the
judgement best solution. This would be expected to include a recognition of what is
good/best emerging practice, and an understanding and application of sound
engineering and scientific principles and methods. It could include: engineering
analysis, consequence modelling, deterministic cases for hazard management as
well as competent judgment and interpretation of these and other information.

Risk-based analysis | Decision basis is to make use of the results of probabilistic analyses such as QRA,
(QRA, cost benefit reliability analysis and CBA to support the decision-making process. The
analysis (CBA), etc.) | assessment could be qualitative or quantitative. Uncertainties and the resolution
of the analysis vs the needs of the decision will be key issues to address.

Company values Decision basis should take account of the views, concerns and perception of the
stakeholders directly affected by the decision/option and the values of the
company in terms of its safety commitment, image, etc.

Societal values Decision basis should take account of the views, concerns and perceptions of all
the relevant stakeholders, including society at large.

The ALARP Demonstration Worksheet provides documentary evidence that the above process
has been followed and requires a recommendation of the proposed solution that best meets the
appropriate criteria.
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4.8 Evaluating Acceptability of Residual Impacts or Risks

Regulation 21(5)(c) of the OPGGS(E)R requires demonstration that environmental impacts and
risks are of an acceptable level.

VOGA only considers the level of residual impact or risk to be of an acceptable level when (in
combination):

e The relevant Principles of ESD have not been compromised
e Both internal and external context requirements have been achieved
e All other requirements have been met

e The predicted level of residual risk is below the level considered as unacceptable and is
demonstrably ALARP.

To demonstrate that potential environmental impacts and risk associated with the survey
activities are of an acceptable level, the following process has been adopted to establish an
acceptable level of residual risk for each aspect of the activity (either qualitative or quantitative)
considering:

e The principles of ESD — the activity must be carried out in a manner consistent with the
relevant ESD principles, namely:

— Decision making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations. This principle is
inherently applied via the risk assessment methodology, inclusive of the demonstration
of ALARP, detailed within this EP. As such, this principle is not evaluated separately
within each hazard assessment.

— Ifthere are threats of serious or irreversible environmental damage, lack of full
scientific certainty should not be used as a reason for postponing measures to prevent
environmental degradation. This principle applied via the ALARP process in which a
precautionary approach may be adopted where residual risks may be high-level or
where there is a high degree of uncertainty in the outcomes of the activity.

— The principle of inter-generational equity — that the present generation should ensure
that the health, diversity and productivity of the environment is maintained or
enhanced for the benefit of future generations. This principle is inherently applied via
the risk assessment methodology, inclusive of the demonstration of ALARP, detailed
within this EP. As such, this principle is not evaluated separately within each hazard
assessment.

— The conservation of biological diversity and ecological integrity should be a
fundamental consideration in decision making. This principle is applied by evaluating
residual risks of survey activities to particular values and sensitivities, including matters
protected under Part 3 of the EPBC Act, giving consideration to relevant recovery plans
and species conservation advices as detailed within Table 1-3.

e Internal context — the activity must be undertaken in a manner consistent with the
objectives of the VOGA HSE policy and relevant procedural controls.

e External context — where a relevant organisations’ or persons’ activity, function or interest
may be affected by the survey activity, any objections or claims that have been assessed as
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4.9

having merit and are relevant to the survey activity should be considered when establishing
the acceptable level of residual risk of the activity. The predicted level of residual risk
presented within this EP shall be taken as acceptable in the context of external stakeholder
expectations when:

— the level of residual risk is equal to or below existing stakeholder expectations in regard
to their function, activity or interest, or

— where no objection or claim is received from a relevant organisation or person.

e Other requirements — the residual risks associated with the survey activity are considered
acceptable in the context of external requirements when they are within the bounds
identified in relevant laws, policies, standards, conventions and do not compromise the
objectives of relevant recovery plans and species conservation advices as detailed within
Table 1-3.

Environmental Performance Outcomes, Environmental
Performance Standards and Measurement Criteria

EPOs, EPSs, and their measurement criteria, are defined for each control to ensure overall
environmental performance is maintained at ALARP and acceptable levels.

The EPOs detailed within this EP are consistent with the principles of ESD as detailed in
Section 4.8, provide for Matters Protected under Part 3 of the EPBC Act, are relevant to the
potential impacts and risks associated with the survey activity and maintain potential impacts
and risks to acceptable levels based upon the context described in Section 4.8.

The EPOs detailed within this EP can be measured in various ways depending on whether the
acceptable level of impact or risk is quantitative or qualitative.

Quantitative levels of performance embedded within EPOs can be directly monitored and
measured either prior to or after an impact has occurred (either planned or unplanned).
Qualitative levels of performance can be assessed by validating whether the EPO remains
achievable, relevant, or that the EPO has been maintained (or breached).

Within the detailed hazard assessment (Section 5), in order to ensure that control measures
have a clear purpose, EPOs were determined for each receptor or receptor group. Each EPOis a
measurable level of performance required for the management of environmental aspects of the
activity to ensure that environmental impacts and risks of the activity will be of an acceptable
level. Where multiple controls protect against the same hazard, they may share a common
performance outcome.

Once the performance outcome has been confirmed, a more specific statement on the level of
performance required of the control is established — this is the EPS. The EPS may be a
guantitative or qualitative statement of the functional requirement of a specific control. Note
that for administrative controls such as procedures, EPSs are typically less specific than those for
physical equipment.

Once EPOs and EPSs are developed, it is important that the performance of the control can be
tracked or monitored in some way to confirm it continues to meet the performance standards.
To achieve this, a measurement criterion or means of assurance is specified. The measurement
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criterion varies, depending on the nature of the control. VOGA would also accept internal or
external audit records, maintenance and testing records, certificates, operations records,
purchasing records, material specifications etc. as a means of assurance or measurement
criteria.

4.10 Hazard Report Template

The risk assessment section of this EP is structured such that each of the hazards has a
dedicated subsection. Each subsection commences with a Hazard Report Table, which is a
tabular summary of the hazard, its causes, impacts and risk ranking.

Each Hazard Report Table contains:

e The activity/cause of the hazard

e EPrisk number — this is a unique identification number applied to each risk

e The extent of the hazard, e.g. area disturbed, or volume released

e Ahigh-level summary of the impacts to the environment which the hazard may cause
e A summary of the impact and risk evaluation, including residual risk

e Relevant EPO(s).
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Section 5 — Hazard Assessment

Planned activities and unplanned events associated with the survey pose a range of different
environmental risks. The risks have been assessed using the methodology outlined in Section 4.
A matrix of the hazards listed against the activities outlined in Section 2 is provided in Table 5-1.
Descriptions of these hazards and how they may occur, along with measures to prevent and
mitigate potential environmental impacts, are included in this section.
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Table 5-1: Summary of environmental hazards for survey activities

Activity Residual risk ranking
c
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Planned
EP-GG-RO1 Physical presence — interaction with X X 1 E RRII | 5.1
other marine users
EP-GG-R02 Seabed disturbance X X X X 1 E RRIII | 5.2
EP-GG-R0O3 Noise emissions X X X X X X 1 E RRII | 5.3
EP-GG-R04 Atmospheric and GHG emissions X X 1 E RRII | 5.4
EP-GG-R05 Light emissions X X 1 E RRIII | 5.5
EP-GG-R06 Routine discharges X X 1 E RRII | 5.6
Unplanned
EP-GG-R0O7 Introduction of IMS X X 3 A RRIV | 5.7
EP-GG-R08 Physical presence — interaction with X X 2 B RRIV | 5.8
marine fauna
EP-GG-R09 Accidental overboard loss of waste and X X X X 1 B RRIV | 5.9
solid objects
EP-GG-R10 Minor spills X X 1 B RRIV | 5.10
EP-GG-R11 Accidental release of MDO X X 3 B RRII | 5.11
EP-GG-R12 Oiled wildlife response X 2 B RRIV | 5.12
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5.1 Planned: Physical Presence — Interaction with Other Marine
Users

511 Hazard Report

Table 5-2 Hazard Report — interaction with other marine users

HAZARD Interaction with other marine users

EP risk number EP-GG-RO1

Activity/cause Vessel operations

Extent Geotechnical and geophysical surveys will be conducted within a subset of

the WA-14-L Permit. Only one survey vessel will be in the Operational Area
at any time and an exclusion zone is not required for the surveys. Other
vessels will be able to pass by the survey vessel with minimal disruption to
routes and activities and undertake concurrent activities within the
Operational Area.

Potential impact Very short-term impacts to a minor proportion of commercial or
description recreational users interest area.

IMPACT AND RISK EVALUATION SUMMARY
Receptor Impact/Consequence Likelihood Residual Risk
Commercial fishing Incidental (1) Almost Certain (E) Medium (RRIII)
Shipping Incidental (1) Almost Certain (E) Medium (RRIIN)
Relevant EPO(s) EPO-GG-01

Undertake the survey activities in a manner that does not interfere with
other marine users to a greater extent than is necessary for the exercise of
right conferred by the titles granted.

5.1.2 Description of Hazard

Vessels within the Operational Area may encounter other marine users while conducting the
geophysical and geotechnical surveys. The duration of the geotechnical and geophysical surveys
is expected to take up to 10 and 5 days, respectively. Surveys are not planned to be conducted
simultaneously.

While conducting geotechnical surveys, vessels will be stationary while at the sample location
under DP. It is anticipated borehole or PCPT samples will take approximately one day to
complete, which presents the greatest duration for a stationary vessel. Vessels completing
geophysical surveys will be operating at low speeds (typically <5 knots).

An exclusion zone will not be required for the surveys, therefore other marine users will be
required to apply normal navigational requirements. A stationary vessel completing
geotechnical surveys will present the greatest potential impact to other marine users resulting
in a short-term impact or cause for slight deviation to avoid the survey vessel.

As all equipment will be removed from the Operational Area immediately following activities,
there are no ongoing hazards from vessel operations to other marine users.
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5.1.3 Impact and Risk Evaluation

Potential impacts to other marine users and associated values from the survey activities include:

e Potential slight changes to their functions, interests and activities.

The following receptors within the Operational Area may be impacted by the physical presence:
e Commercial fisheries

e Shipping.

Given there are no discernible impacts to tourism, recreational fishers, defence and/or oil and
gas operators and proponents, due to the nature and scale of activities, the potential physical
displacement to these users has not been evaluated further.

5.1.3.1 Impact Assessment
Other Marine Users
Commercial Fisheries
Changes to the Functions, Interests and Activities

Displacement of fisheries may occur due to the physical presence of survey vessels in the
Operational Area. The potential for interaction with other marine users and survey activities will
be limited to a single vessel in the Operational Area, as only one vessel will be active in the
Operational Area completing the required activities.

As described in Section 3.5.1, 2 WA-managed fisheries with catch-effort were recorded within
the 10 nm reporting block overlapping the Operational Area. The Operational Area intersects
the Pilbara Fish Trawl fishery, which is managed through designated areas (or zones) restricting
the catch method allowed within that area. The Operational Area overlaps the Trap Fishing only
area, and Area 1 (trawl and trap fishing allowed). The assessment of 10-year fishing effort
indicated a maximum number of four vessels were active within the entire fishery. If trawl
vessels encounter survey vessels, they may be required to deviate slightly from trawl lines. The
likelihood of this would be reduced through on-water communications and consultation, and
limited to only the small portion of the fishery management area that overlaps the Operational
Area. The survey activities will not require an exclusion zone, therefore no displacement from
areas accessed is expected. Short-term and temporary impacts may be expected to the fishery.

Up to three tour operator licence holders recorded effort in the 10 nm CAES blocks overlapping
the Operational Area. The Dampier Archipelago (approximately 35 km southeast) and the
Glomar Shoals (approximately 40 km northeast) are the closest features where tour-operators
are likely to access. As there are no emergent features in the Operational Area and benthic
habitats of calcareous gravel, sand and silt (Section 3.4.1), which are not likely to support
targeted fish species, and the short-term nature of activities, impacts to tour operators are not
expected. Consultation did not identify any concerns from fishing charter operators within the
Operational Area.
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Fisheries with recorded catch at the 60 nm reporting blocks include the:

e Northwest Slope Trawl Fishery (consisting of the Pilbara Crab and Pilbara Line managed
fishery)

e Mackerel Managed Fishery

e Pilbara Trap Managed Fishery

e Nickol Bay Prawn Managed Fishery

e Onslow Prawn Managed Fishery

e Marine Aquarium Fish Managed Fishery
e Hermit Crab Fishery

e Specimen Shell Managed Fishery

e West Australian Sea Cucumber.

The Northwest Slope Trawl, Pilbara Trap and Mackerel managed fisheries may be present in the
Operational Area. The Pilbara Line and Mackerel managed fisheries operate via line-surface
trolling for pelagic species. The Pilbara crab managed fishery operates using hourglass traps,
primarily within inshore waters around Nickol Bay (Newman et al., 2023). The Pilbara Trap
Managed Fishery uses baited trap gears in depths of ~30-200 m (DCCEEW, 2023c). Interactions
with these fisheries from vessel operations are likely to be limited to very-short term impacts to
a minor portion of any fishery management area.

The Nickol Bay and Onslow Prawn managed fisheries are managed through spatial closures
(designated fishing areas). The Nickol Bay management area does not overlap the Operational
Area, therefore planned activities are not likely to interact with the fishery. The Onslow Prawn
Managed Fishery is limited to Area 3, which overlaps the Operational Area. Fishing effort is
typically targeted in the nearshore and coastal waters, west of the Dampier archipelago
(Newman et al., 2023a). Given the distance from suitable and previous targeted areas, it is not
considered likely the physical presence of survey vessels could have any interactions with the
Onslow Prawn Managed Fishery.

The Marine Aquarium Fish, Hermit Crab, Specimen Shell and West Australian Sea Cucumber
fisheries operate in coastal, nearshore waters via hand-catch or dive methods. Given the
distance from shorelines and water depths in the Operational Area, impacts from physical
presence of vessels are not considered likely.

No Commonwealth managed fisheries were recorded to have previous catch effort in the
Operational Area, therefore are unlikely to have any interaction with planned activities.

Shipping
Changes to the Functions, Interests and Activities

Shipping activities are expected to be low, with no shipping fairways crossing the Operational
Area. As detailed in Section 3.5.2, established shipping fairways are approximately 3 km south of
the Operational Area. Vessel interactions during the activity will be managed in accordance with
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navigational requirements. Given the short-term duration of activities and lack of exclusion
zone, impacts to shipping activities are considered incidental.

Cumulative Impacts

Due to the short-term nature of the activities and lack of exclusion zones, impacts are expected
to be localised and not extend beyond the Operational Area. Any other marine user operating
within the area will be able to pass by the survey vessel with minimal disruption to routes and
activities as per standard navigational requirements. Therefore, there is no potential for additive
or cumulative impacts to occur with other operators undertaking nearby concurrent activities.

During the activity, there is no potential for simultaneous operations (SIMOPs) between the
geophysical survey and geotechnical surveys, with the surveys planned sequentially with only
one survey vessel in the Operational Area at any time. Therefore, no potential cumulative
impacts with other marine users from SIMOPs will occur.

Risk Ranking

The Operational Area is characterised by soft, unconsolidated sediments with no known
features of significance to fisheries (emergent features, reef or outcrops). Previous fishing effort
has remained relatively low (<5 active vessels per year), for fisheries with the potential to
interact with the survey activities. Impacts to commercial fisheries from the physical presence of
survey vessels will be very-short term and a minor proportion of the wider management area.

Therefore:

e The consequence ranking of ‘1’ (Incidental) was assigned to potential interactions with other
marine users, and likelihood of ‘E’ (Almost Certain) was considered appropriate, resulting in
a risk ranking of ‘Medium’ (RRIII).

ALARP Demonstration

Table 5-3: Demonstration of ALARP — Physical Presence — interaction with other marine users

Control measure PETRETTETEE Performance standard Measurement criteria
outcome

Elimination

None identified ’ - ‘ - ‘ -

Substitution

None identified ’ - ‘ - -

Prevention

Functional communication | EPO-GG-01 Communication equipment | VOGA inspection or audit

equipment on board on board surveys vessels, confirms application of

vessels to communicate shall be functional and contractor’s PMS.

with commercial and maintained in accordance | Communication equipment

recreational shipping with the contractor’s on board survey vessels

vessels in the vicinity of the Preventative Maintenance | are included in the

activities. System (PMS). contractor’s PMS.

Notification of activities EPO-GG-01 Relevant persons to be Record of relevant person

direct to relevant persons. identified and notified as assessment and

correspondence.
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appropriate prior to
activity.
Vessels to adhere to the EPO-GG-01 Vessels compliant with Marine assurance
navigation safety Navigation Act 2012 and inspection records
requirements including the Marine Order 21 (Safety of | demonstrate compliance
Navigation Act 2012 and navigation and emergency | with standard maritime
any subsequent Marine procedures) and Marine safety procedures.
Orders. Order 30 (Prevention of
collisions).
Reduction
None identified ’ - ‘ - ‘ -
Mitigation
None identified ’ - ‘ - ‘ -
Other
None identified - ‘ - -
Considered control Assessment of option Decision
measures
Activities are conducted Fishing seasons occur almost all times of the | Not adopted
outside of fishing seasons. | year, so this is not feasible. Fishing effort is
low so this control would not reduce impact
substantially.
ALARP summary:
The impacts of physical presence to other marine users are ALARP, based on the impact assessment
outcomes using VOGA Risk Matrix (as per Table 4-2), the ALARP template to determine the appropriate
decision context type (Table 4-4) and VOGA’s criteria for demonstrating ALARP (Section 4.7). No
reasonably practicable additional controls were identified that would further reduce the impacts
without disproportionate sacrifice.
5.1.6 Acceptability Demonstration

Table 5-4: Acceptability demonstration — Physical presence —interaction with other marine users

ACCEPTABLE LEVEL OF RISK DEMONSTRATED

Principles of ESD not
compromised

Relevant Principles of ESD not compromised given proposed controls
(Table 5-3).

N/A — No external objections or claims received.

External context — objections
or claims considered

Internal context — VOGA HSE
policy/procedures met

Yes — Risk managed in accordance with VOGA HSE policy.

Other requirements met Yes — Ongoing consultation with relevant persons, as requested,

within a timely manner (Table 8-4).

Vessels to adhere to the navigation safety requirements including
the Navigation Act 2012 and any subsequent MO, including:

e MO 21: Safety of navigation and emergency arrangements
e MO 30: Prevention of collisions.
Yes — Low (RRIV).

Yes — The following relevant EPOs will be maintained:

RR < High (RRII)

EPO(s) manage impacts to
acceptable level(s)
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e EPO-GG-01
See Section 5.13 for further details.

Acceptability summary

The potential impacts of the physical presence of the survey vessels interacting with other marine users
have been managed to a level that is broadly acceptable based on the demonstration of ALARP

(Table 5-3), alignment with industry best practice, and VOGA’s process for evaluating acceptability
(Section 4.6).

5.2 Planned: Seabed Disturbance

5.2.1 Hazard Report

Table 5-5: Hazard Report — Seabed disturbance

HAZARD Seabed disturbance

EP risk number EP-GG-R02

Activity/cause Geotechnical survey activities

Extent Seabed disturbance of 40 m? per Prospect Area

Potential impact Localised, reversible and short-term impacts to benthic habitats and
description assemblages, not affecting ecosystem functioning.

Incidental impacts to submerged cultural heritage sites.
IMPACT AND RISK EVALUATION SUMMARY

Receptor Impact/Consequence Likelihood Residual Risk
Benthic habitats and . . .
assemblages Incidental (1) Almost Certain (E) Medium (RRIII)
Submerged cultural .

heritage Incidental (1) Rare (A) Low (RRIV)
Relevant EPO(s) EPO-GG-02

No serious or irreversible changes to seabed which may adversely impact on
biodiversity, ecological integrity, social amenity or human health.

5.2.2 Description of Hazard

Geotechnical survey activities will contact the seabed and include the physical sampling and
measurement of features within the marine environment (Section 2.5). The following activities
may cause seabed disturbance:

e Seabed sampling — seabed sampling involves a grab sampler that is lowered to the seabed
and triggered to shut on contact to collect sediment.

— Seabed sampling will occur at each Prospect Area, up to 16 samples will be taken, with
a footprint of 1 m? each.

e Geotechnical boreholes — geotechnical boreholes or PCPT involves drilling or penetrating the
seafloor to obtain soil data.

- One geotechnical borehole will be drilled, with a footprint of up to 15 m?2.

- Up to three PCPTs will be carried out at each Prospect Area, with a footprint of 3 m?
each.
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The total maximum seabed disturbance from the activity is 40 m? per Prospect Area.

A maximum of one vessel will be undertaking surveys at a time. Whilst undertaking activities in
the Operational Area the geotechnical vessel will be stationary, using DP to maintain position,
not anchors (Section 2.8.1). Anchoring will only be undertaken to account for weather events or
unforeseen circumstances.

5.2.3 Impact and Risk Evaluation

Potential impacts to the seabed and its associated features from the survey activities include:

e Change to benthic habitat and assemblages.

Potential risks to the seabed and its associated features from the activity include:

e Change to submerged cultural heritage.

The following receptors within the Operational Area may be impacted by seabed disturbance:
e Benthic habitats
e Benthicinvertebrates

e Submerged cultural heritage.

Given there are no discernible impacts to commercially important demersal species at either an
individual, or population, level due to the nature and scale of the potential seabed disturbance
social and economic impacts on commercial fisheries have not been evaluated.

5.23.1 Impact Assessment
Benthic Habitats and Invertebrates
Change to Benthic Habitat

The geotechnical survey may result in change to the benthic habitat within the Operational Area
due to seabed sampling, geotechnical boreholes, or PCPT. Benthic habitat may also be impacted
in the event vessel anchoring is required. The benthic habitat of the Operational Area has been
identified as consistent with the sediments found throughout the NWS Province, consisting of
soft, sandy, unconsolidated sediments (Section 3.4.1). No coral, seagrasses, or macroalgae
habitats or significant seabed or benthic features were recorded within the Operational Area
(Section 3.4).

As discussed in Section 5.2.2, the greatest seabed disturbance footprint will be limited to within
the Operational Area with a maximum spatial extent of 40 m? expected to be disturbed during
activities. Any impact is predicted to be in the immediate vicinity of the anchors, anchor chain or
sample locations; therefore, the potential impact is expected to be highly localised. The duration
of disturbance is expected to be short term, approximately 10 days in each Prospect Area;
therefore, any impact to benthic habitats will be highly localised and temporary in nature.

Benthic invertebrates present within the Operational Area are expected to be typical of the NWS
region, of highly diverse species, such as borrowing polychaete worms and crustaceans, in low
abundance (Section 3.4.3.2). The diversity and abundance of benthic invertebrates has been
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identified to decrease with increasing distances from the coast within the NWS region (SKM,
1996). No species or ecological communities listed as threatened under the EPBC Act, critical
habitats, sensitive or protected benthic habitat or species, have been identified in the
Operational Area. Given the localised nature of the disturbance and the lack of benthic
invertebrates found within the Operational Area, any impact to benthic invertebrates from
seabed disturbance is expected to be incidental.

Given the localised nature of the disturbance and the lack of significant benthic habitat and
assemblages in the region, potential impacts to benthic habitats and assemblages from
anchoring are not anticipated to impact marine ecosystem functioning.

Submerged Cultural Heritage
Change to Submerged Cultural Heritage

Seabed disturbance from geotechnical surveys has very low potential to cause a change to
submerged cultural heritage sites, given the small areas of seabed disturbance involved. As
described in Section 3.6.3, Australia’s underwater cultural heritage, such as shipwrecks, sunken
aircrafts, Traditional Owners underwater cultural heritage, and other underwater heritage sites
are protected under the Underwater Heritage Act 2018. No cultural heritage artefacts, such as
shipwrecks or registered Aboriginal Cultural Heritage sites, have been identified within the
Operational Area (Sections 3.6.3 and 3.7.5). Any impact to submerged cultural heritage is
expected to be incidental.

Cumulative Impacts

Due to the short-term nature of the activities, the scarcity of benthic invertebrates found within
the Operational Area, and the extent of the impact (a maximum spatial extent of 40 m?), impacts
are expected to be highly localised and not extend beyond the Operational Area. Therefore,
there is no potential for additive or cumulative seabed disturbance impacts to occur with other
operators undertaking nearby concurrent activities.

5.24 Risk Ranking

The seabed of the Operational Area is characterised by soft, unconsolidated sediments with
limited sensitive features, benthic assemblages, no known underwater cultural heritage sites.
Impacts to these receptors from seabed disturbance will be temporary and considered to be
localised and minimal. Therefore:

e The consequence ranking of ‘1’ (Incidental) was assigned to benthic habitats and
assemblages, and a likelihood of ‘E’ (Almost Certain) was considered appropriate, resulting
in a risk ranking of ‘Medium’ (RRII).

e The consequence ranking of ‘1’ (Incidental) was assigned to submerged cultural heritage,
and a likelihood of ‘A’ (Rare) was considered appropriate, resulting in a risk ranking of ‘Low’
(RRIV).
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5.25 ALARP Demonstration

Table 5-6: Demonstration of ALARP — Seabed disturbance

Control measure

Performance
standard

Performance
outcome

Measurement
criteria

Elimination

None identified

- -

Substitution

None identified

Prevention

None identified

Reduction

None identified

Mitigation

Geotechnical sample locations
will be finalised after the
geophysical survey data is
obtained and interpreted, so
that geotechnical sample
locations avoid sensitive
benthic features.

No disturbance of
sensitive benthic features
at the seabed.

EPO-GG-02

Survey reports provide all
sample and investigative
locations and depths,
demonstrating no activities
occurred at sensitive
benthic features within the
Operational Area.

Other

Unexpected finds of potential
underwater cultural heritage
sites/features are to be
reported.

In the event an
underwater cultural
heritage site or feature is
identified, the Minister
will be identified within
21 days through the
Australasian Underwater
Cultural Heritage
Database tool.

EPO-GG-02

Record of relevant person
correspondence.

Considered control measures

Assessment of option

Decision

Eliminate subsea activities.

The subsea activities that result in
potential seabed disturbance are
essential for the success of the activities
and cannot be avoided. The alternative
of doing nothing would potentially
compromise the integrity and safety of
future drilling activities, with increased
technical and environmental risks.

Not adopted.

Drill geotechnical samples to
shallower depths.

A reduction in the depth of seabed
samples taken would result in a
significant decrease in the quality of the
data obtained. Therefore, the costs to
the survey are considered grossly
disproportionate to the benefits.

Not adopted.

Monitor the seabed
environment before and after

Monitoring of the seabed would have
significant additional costs to obtain and

Not adopted.
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Performance | Performance Measurement
Control measure o
outcome standard criteria
the survey to assess impacts analyse data with the spatial resolution
to the seabed. required to accurately assess any
changes to the seabed habitat.
The presence of additional vessels for
increased periods of time would be
required to undertake the pre- and post-
survey seabed environment. This would
incur additional impacts and risks to the
marine environment.
Engagement of an underwater | Geotechnical samples will be finalised Not adopted.
archaeologist to assess for any | after the geophysical survey data is
unexpected finds of potential | obtained and interpreted, so that
underwater cultural heritage locations avoid benthic features or large
sites/features. items.
<40 m? per Prospect Area of seabed
disturbance is expected during
geotechnical sampling. Therefore,
underwater cultural heritage disturbance
is considered highly unlikely.
Due to the resolution of the geophysical
survey data, an underwater
archaeologist may be unable to detect
small items during a desktop review.
Additionally, in the remote likelihood
that the seabed or geotechnical
boreholes sampling intersect a small
artefact, the sampling equipment are
likely to move, rather than destroy it.
As the potential impact to underwater
cultural heritage sites/features is already
limited, the benefits of this control are
not significant.
ALARP summary:
The impacts of seabed disturbance activities are ALARP, based on the impact assessment outcomes
using VOGA Risk Matrix (as per Table 4-2), the ALARP template to determine the appropriate decision
context type (Table 4-4) and VOGA’s criteria for demonstrating ALARP (Section 4.7). No reasonably
practicable additional controls were identified that would further reduce the impacts without
disproportionate sacrifice.
5.2.6 Acceptability Demonstration

Acceptable level of impact/risk demonstrated

Principles of ESD not
compromised

(Table 5-6).

Relevant principles of ESD not compromised given proposed controls

External context — objections
or claims considered

N/A — No external objections or claims received.
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Acceptable level of impact/risk demonstrated

Internal context — VOGA HSE
policy/procedures met

Yes — Risk managed in accordance with VOGA HSE policy.

Other requirements met Yes — Ongoing consultation with relevant persons, as requested,

within a timely manner (Table 8-4).
Yes — Medium (RRIII).

RR < High (RRII)

EPO(s) manage impacts to
acceptable level(s)

Yes — The following relevant EPOs will be maintained:
e EPO-GG-02.
See Section 5.13 for further details.

Acceptability summary:

The impacts of seabed disturbance have been managed to a level that is broadly acceptable based on
the demonstration of ALARP (Table 5-6), alignment with industry best practice, and VOGA’s process for
evaluating acceptability (Section 4.6).

5.3 Planned: Noise Emissions

5.3.1 Hazard Report

Table 5-8: Hazard Report — Noise emissions

HAZARD

Noise emissions —impulsive and continuous

EP risk number

EP-GG-R03

Activity/cause

Geophysical survey activities
Geotechnical survey activities
Other survey techniques

Vessel operations

Extent

A maximum horizontal distance of 4.57 km, for behavioural impacts to marine
mammals from vessel operations.

Potential impact

Injury to hearing or other organs of marine fauna. Masking or interfering with

description biologically important sounds. Disturbance leading to behavioural changes or
displacement of fauna.
Note: The risk rankings below only relate to change in marine fauna
behaviour, other potential impacts were deemed not credible as discussed in
Section 5.3.4.1.
IMPACT AND RISK EVALUATION SUMMARY
Receptor Impact/Consequence Likelihood Residual Risk
Fish, sharks and rays Incidental (1) Almost Certain (E) Medium (RRIII)
Marine reptiles Incidental (1) Almost Certain (E) Medium (RRII)
Marine mammals Incidental (1) Almost Certain (E) Medium (RRIII)

Relevant EPO(s)

EPO-GG-03

Impacts to marine fauna from noise emissions will be limited to temporary
behavioural change localised to the noise source, with no species population-

level impacts.
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5.3.2 Description of Hazard

During the survey activities, noise emissions will be generated from:
e Geophysical surveys, such as MBES, SSS and SBP

e Geotechnical surveys

e Other survey techniques

e Vessel operations.

5.3.2.1 Geophysical Surveys

Geophysical sampling instruments, specifically MBES, SSS, SBP, are designed to characterise the
seabed topography, bathymetry, potential geohazards, and other seafloor features using
impulsive sound sources. The noise emissions produced from the geophysical equipment are
high-energy, high-frequency, impulsive noise.

Most commercial SBPs are small, low-powered, high-resolution and shallow-penetrating
systems, producing electrical pulses across a range of frequencies (Jiménez-Arranz et al., 2017).
MBES and SSS are very high-frequency and high-resolution systems, producing short micro-
pulses of sound.

The maximum duration for geophysical surveys is five days at each Prospect Area for a
maximum of two Prospect Areas (10 days in total, refer Section 2.6). The anticipated sound
sources generated by the relevant geophysical survey equipment are detailed in Table 5-9.

The very high-frequency micro-pulses of noise produced by the MBES and SSS indicates limited
horizontal noise propagation outside of the main directional beams of sound with the noise
rapidly attenuating outside of the beam (MacGillivray et al., 2013; Zykov, 2013). The high
operating frequencies (Table 5-9) of these instruments also places the majority of sound
frequencies above the auditory range of most marine fauna species.

Previous studies of SBP indicate limited horizontal noise propagation outside of the main
directional beams of sound (MacGillivray et al., 2013; Zykov, 2013; McPherson and Wood,
2017). Noise modelling studies conducted by McPherson and Wood (2017) and Wood and
McPherson (2019), prepared for the Beach Energy geophysical and geotechnical seabed survey
EP modelled impulsive noise sources of a geophysical survey®. These studies are considered an
appropriate analogue for the activity because of comparable survey techniques, similar seabed
lithology (of cemented calcarenite caprock with coarse carbonite sand), and conservatively
deeper water depths (minimum of 72 m). These noise modelling studies predict if noise effect
criteria (detailed in Section 5.3.3.1) were reached during a geophysical survey. Predictions from
these studies found noise effect criteria were reached for plankton, fish, turtles and marine
mammals within 10 m of the sound source. Whereas noise effect criteria for invertebrates,
lobsters and squid were not reached (McPherson and Wood, 2017; Wood and McPherson,

! These studies were based on marine mammal injury thresholds current at the time of publication. New, more conservative thresholds for auditory
injury (which includes PTS) and TTS have recently been published (NMFS, 2024). Given the low noise emissions expected for this activity, and the
very short distances reached by the previous injury thresholds (PTS and TTS), moderate increases in these distances due to the more conservative
thresholds is very unlikely to indicate unacceptable impacts to noise-sensitive receptors in or near the Operational Area. See Section 5.3.3 for
further details on the updated thresholds.
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2019). Consequently, potential impacts are expected to be limited to plankton, fish, turtles and
marine mammals within 10 m of the sound source during geophysical surveys. A noise modelling
study by Koessler and McPherson (2020) for vessel operations predicted noise effect criteria are
reached within 4.57 km (detailed in Section 5.3.3). Given the range for potential impact during
geophysical surveys (10 m from the sound source) is significantly lower than the range for vessel
operations (4.57 km from the sound source), it is expected that underwater noise generated by
geophysical surveys will be largely indistinguishable from survey vessel noise at lower
frequencies. Furthermore, given the limited extent of the noise emissions predicted from the
geophysical survey equipment, cumulative impacts are not expected. Consequently, the noise
produced by geophysical surveys will be considered as part of the noise generated by vessel
operations (Section 5.3.2.3).

Table 5-9: Summary of noise emissions source levels and frequencies for geophysical activities

Source Source levels (sound pressure level — SPL) Frequency Reference

MBES SPL:210-247dBrelpyPa @ 1 m >200 kHz Seiche, 2020
SSS SPL: 200-234dBrelpPa @ 1 m >110 kHz Seiche, 2020
SBP SPL: 161-230dBre 1 yPa @ 1m 2-16 kHz Seiche, 2020

5.3.2.2 Geotechnical Surveys

The main noise sources produced during geotechnical surveys are the geotechnical boreholes
undertaken at the seabed. The boreholes will be drilled and/or penetrometer tests performed
using subsea coring equipment. Noise levels associated with standard penetration testing and
small-core drilling were measured in waters off WA (Erbe and McPherson, 2017). The
broadband (20 Hz to 24 kHz) source levels for penetration testing were 151-160 dB re 1 uPa’s
SEL at 1 m (equivalent to approximately 160—-170 dB re 1 pPa SPL at 1 m), with received levels
reducing to approximately 141-146 dB re 1 pPa SPL within 20 m distance from the source (Erbe
and McPherson, 2017). The broadband (30 Hz to 2 kHz) drilling source levels for the boreholes
were 142-145 dB re 1 uPa SPLat 1 m (Erbe and McPherson, 2017).

These levels are tens of decibels less than the noise emissions produced for the other activities
covered within this EP. The underwater noise generated from the geotechnical activities at the
seabed (penetrometer tests and borehole sampling) may have the potential to affect marine
fauna behaviour. However, these effects will be highly localised (within less than 10 m) and
temporary, with noise levels much lower than those required to result in any injury or hearing
impairment (Erbe and McPherson, 2017). Furthermore, given the limited extent of the noise
emissions predicted from the geotechnical survey equipment, cumulative impacts are not
expected. Therefore, the assessment of the noise generated by vessel operations has been
considered throughout the noise assessment.

5.3.2.3  Other Survey Techniques

The other survey techniques that may be used during the activities include USBL and doppler
velocity log which both emit sound beams to the underwater environment. These activities
produce lower levels of sound emissions compared to the techniques described above
(Section 5.3.2.1) and the noise generated by vessels and will produce noise disturbance areas
that sit within those assessed for other sound sources. As such, these have not been assessed
further and cumulative impacts are not expected.
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5.3.24  Vessel Operations

Vessel operations will generate continuous noise from propellor cavitation, thrusters,
hydrodynamic flow around the hull, and the operations of machinery and equipment.

The maximum duration that the vessels are expected to be present within the Operational Area
is 10 days for geotechnical surveys and 5 days for geophysical surveys at each Prospect Area.
The activity will require separate survey vessels for the geotechnical and geophysical scopes;
however, only one survey vessel will be active within the Operational Area at any time
throughout the duration of each campaign (Section 2.7.1).

Whilst undertaking the activities in the Operational Area the geotechnical vessel will be
stationary, using DP to maintain position. The geophysical survey vessel will operate at slow
transit speeds (typically <5 knots) while data acquisition is occurring (Section 2.8.1).

Vessels typically produce sound levels around 160-180 dB re 1 pPa at 1 m, depending on the
vessel size and are generally dominated by low frequencies during transit and drop with reduced
speed (Gotz et al., 2009). Noise levels are the highest when vessels are holding position, with the
use of thrusters to maintain position (under DP). The noise modelling undertaken by Koessler
and McPherson (2020) used low frequency levels for a vessel under DP, 10 Hz to 10 kHz, with
broadband values less than 183 dB re 1 uPa m (SPL) (Section 5.3.3).

5.3.3 Noise Modelling

Based on a review of the noise emissions produced for the seabed surveys, it was identified that
the continuous noise produced by the vessel operations was the most relevant to the
assessment of potential impacts to receptors, due to their operating frequencies and source
sound levels which generate the largest area of underwater noise.

VOGA identified a comparable underwater noise modelling study to define the relevant sound
EMBAs to determine the spatial extent for impact and risk evaluation. Noise modelling
conducted by Koessler and McPherson (2020) for Santos’ Dorado Development was considered
to provide an appropriate (and conservative) basis for an EMBA for continuous sound associated
with vessel operations required for seabed surveys for this EP. This is due to:

e The comparable continuous noise propagation ranges modelled by Koessler and McPherson
(2020) are relevant, and conservative, to the sources of continuous noise anticipated for the
seabed survey.

e The seabed lithology, a key factor in sound propagation, is described as medium carbonate
sand and calcarenite within Koessler and McPherson (2020) which is similar to the sea floor
sediment type anticipated to be found within the Operational Area; calcareous gravel, sand
and silt, as described in Section 3.4.1.1.

e The water depths of the Operational Area, 50—60 m are less than those modelled by
Koessler and McPherson (2020) (90 m) providing a more conservative basis for the seabed
surveys as deeper water typically produces further noise exposures depending on the
activity.
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5.3.3.1 Noise Effect Criteria

Different species groups perceive and respond to sound differently, and so a variety of exposure
criteria for the different types of impacts and species groups are considered. The following
continuous noise effect thresholds used in the impact and risk assessment were selected as they
have been accepted by regulatory agencies and represent the best available science at the time
of modelling, such as:

e Frequency-weighted accumulated sound exposure levels (SEL,4n) from Southall et al. (2019)
for the onset of PTS and TTS in marine mammals

e Un-weighted SPL for behavioural threshold for marine mammals based on Southall et al.
(2019)

e Sound exposure guidelines for fish, fish eggs, and larvae (Popper et al., 2014)

e Frequency-weighted accumulated sound exposure levels (SEL24n) from Finneran et al. (2017)
for the onset of PTS and TTS in marine turtles.

Recent Commonwealth guidance has defined “injury to blue whales” as both PTS and TTS
hearing impairment, as well as any other form of physical harm arising from anthropogenic
sources of underwater sound (DAWE, 2021).

New, more conservative thresholds for auditory injury (which includes PTS)? and TTS to marine
mammals have recently been published within the 2024 Update to: Technical Guidance for
Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing (Version 3.0):
Underwater and In-Air Criteria for Onset of Auditory Injury and Temporary Threshold Shifts
(NMFS, 2024). The updated thresholds now consider both the weighting function shape and the
weighted threshold value. As the changes to these auditory weightings are more conservative
than those previously proposed by Southall et al. (2019), VOGA anticipates that the updated
auditory weighting functions, exposure function parameters, and received level thresholds for
auditory injury and TTS may result in larger predicted spatial areas of auditory injury and TTS to
marine mammal hearing groups. The received sound level thresholds for the behavioural
thresholds have remained unchanged.

Given the very short distances reached by the previous injury thresholds (PTS and TTS) (<1 km),
any potential increases to the extent using the new thresholds are not expected to surpass the
extent predicted for the behavioural threshold for marine mammals (5 km), which has
substantially lower received levels. Furthermore, due to the nature and scale of the activity, the
noise exposure extents are expected to only intersect with one BIA for marine mammals; a
humpback whale Migration BIA, which has no associated recovery plan or conservation advice
(Figure 3-14). Considering there are no regionally significant feeding, breeding or aggregation
areas for marine mammals in the Operational Area, impacts are anticipated to be low and likely
to be limited to transient individuals only. As such, even in the event that the new NMFS (2024)
thresholds were to be modelled the impact evaluation for marine mammals is likely to remain
unchanged. The adopted measures in Section 5.3.6 are developed based on the maximum

2 The updated technical guidance (NMFS, 2024) details the inclusion of the term “auditory injury (AUD INJ)” to replace “PTS”. AUD INJ is defined as
‘damage to the inner ear that can result in destruction of tissue, such as the loss of cochlear neuron synapses or auditory neuropathy.
Auditory injury may or may not result in a permanent threshold shift (PTS)’ (NMFS, 2024). Given the new, more conservative threshold for
AUD INJ has not been incorporated into the impact assessment within this EP, the use of AUD INJ instead of PTS has been deemed as
inappropriate for the level of assessment within this EP. As such, the term “PTS” has been used throughout.
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ranges to the behavioural threshold (5 km), therefore, they will continue to protect marine
mammals from auditory injury (which includes PTS) and TTS to marine mammals, in doing so
meeting EPO-GG-03 and the acceptable level of impact. As such, the use of the updated NMFS
(2024) thresholds is very unlikely to indicate unacceptable impacts to noise-sensitive receptors
in or near the Operational Area, including migrating humpback whales. Accomando et al. (2024)
has suggested updates to the underwater sound exposure thresholds for marine turtles within
the 2024 Criteria and Thresholds for U.S. Navy Acoustic and Explosive Effects Analysis (Phase 4).
Currently these thresholds are unable to be incorporated into impact assessment as the relevant
weighting functions for the thresholds have not been published. VOGA will collaborate with
JASCO to determine when the appropriate information for the marine turtle noise effect criteria
becomes available and will assess the process to incorporate them if necessary.

Current available literature on the sound exposure impacts to marine invertebrates for
continuous noise is limited. Information is only available to define threshold levels for
assessment for impulsive sources, where modelling identified that no effect criteria for
invertebrates, lobsters and squid were reached (McPherson and Wood, 2017; Wood and
McPherson, 2019). Consequently, no impacts are expected for invertebrates and crustaceans
from seabed surveys, and they have not been discussed further in this section.

There are no thresholds for underwater sound impacts to either seabirds or shorebirds.
Therefore, the impacts to birds from the seabed surveys has not been assessed further.

A summary of the noise effect criteria used in the impact assessment for fish, marine reptiles
and marine mammals and the relevant literature is provided in Koessler and McPherson (2020)
and below in Table 5-10 to Table 5-12.

Table 5-10: Continuous noise criteria threshold for fish

Mortality and Impairment
Receptor Behaviour potential Recoverable .
mortal injury | injury TTS Masking
Fish: bladd (N) Moderate | (N) Low (N) Low (N) Moderate | (N) High
No swim bladder .
(particle motion (1) Moderate (1) Low (1) Low (1) Low (1) High
detection) (F) Low (F) Low (F) Low (F) Low (F) Moderate
Fish:
Swim bladder not (N) Moderate | (N) Low (N) Low (N) Moderate | (N) High
involved in hearing | (I) Moderate () Low () Low (1) Low (1) High
(particle motion (F) Low (F) Low (F) Low (F) Low (F) Moderate
detection)
Fish:
; (N) High (N) Low (N) High
isr:,://g‘:v::ja?ndstrearin (1) Moderate () Low 170 dB SPL 158 dB SPL (1) High
. . B for 48h for 12h &
(primarily pressure (F) Low (F) Low (F) High
detection)
' ' (N) Moderate | (N) Low (N) Low (N) Low (N) High
IF;IS:Caeeggs and fish (1) Moderate () Low () Low () Low (1) Moderate
(F) Low (F) Low (F) Low (F) Low (F) Low

Source: Popper et al. (2014)
Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative
terms as near (N), intermediate (1), and far (F).
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Table 5-11: Continuous Noise Criteria Threshold for Marine Turtles
PTS TTS
Receptor Masking Behaviour Weighted SEL24n
(LE,24h; dB re 1puPa?s)
(N) High (N) High
Marine turtle (1) High (1) Moderate 220 200
(F) Moderate (F) Low
Source: Popper et al. (2014); Finneran et al. (2017)
Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative
terms as near (N) — tens of metres, intermediate (1) - hundreds of metres, and far (F) — thousands of metres.
Table 5-12: Continuous noise criteria threshold for marine mammals
) NMFS (2018) NMFS (2024)
Behavioural
. PTS | TTS AUDINJ | TTs
Receptor Hearing group SPL -
: Weighted SELz4n Weighted SELaan
(Lp: dB re (LE.24h; (LE,24h; dB re 1pPa’s)
1uPa) dB re 1uPaZs) B
Low-frequency (LF
quency (LF) 199 179 197 177
cetaceans
Marine High-frequency (HF) 120 198 178 501 181
mammals | cetaceans
Very High-frequency
(VHF) cetaceans 173 153 181 161
Source: NMFS (2018; 2024); Southall et al. (2019)
Note: Lp denotes sound pressure level period and has a reference value of 1 uPa.
LE denotes cumulative sound exposure over a 24-hour period and has a reference value of 1 uPa?s.
5.34 Impact and Risk Evaluation

Potential impacts caused by the generation of noise emissions include:

e Change in fauna behaviour, including:

- masking — interfering with other biologically important sounds, including vocal
communication, echolocation, signals, and sounds produced by predators or prey.

e Injury/mortality to marine fauna, such as:

- recoverable injury

— mortality or potential mortal injuries
- TITS
- PTS.

Potential receptors that may be impacted are:

e Fish, sharks and rays (including eggs and larvae)

e Marine reptiles

e Marine mammals.

Page 159 of 364



VERMILION

VERMILION OIL & GAS AUSTRALIA Oil & Gas

Title: Wandoo Field Geotechnical and Geophysical Survey Environment Plan Australia Pty. Ltd.

Number:  AUPD24001-VOG-1100-YH-0014 e,

Revision: 1 _ e

Date: 28 April 2025 —
53.4.1 Impact Assessment

Fish, Sharks, and Rays

Several species of fish, sharks, and rays may be present within the Operational Area and
surrounds. Many species of fish, sharks, and rays are expected to be transient individuals due to
the absence of critical habitats found within the Operational Area (Section 3.4.3.4). However,
the Wandoo A and Wandoo B facilities located within the Operational Area provide artificial
hard substrate which can form the basis of relatively high biodiversity communities and have
been shown to support more diverse fish assemblages in comparison to the surrounding seabed
(MclLean et al., 2017; Bond, 2018).

A foraging BIA for the whale shark is overlapped by the Operational Area (Section 3.4.3.4). These
species are known to aggregate at Ningaloo between March and July each year to feed. This
species is found in coastal and oceanic environments making them potentially vulnerable to
noise emissions.

Change in Behaviour

Fish, sharks, and rays have been identified to be susceptible to behavioural change, such as
avoidance, in response to continuous noise emissions generated by vessel operations (Chapius
etal., 2019; Popper et al., 2014). However, currently, quantitative threshold criteria for
behavioural responses of fishes from impulsive sound do not exist (Popper et al., 2014). Majority
of the species found within the Operational Area are expected to be highly mobile species and
subsequently are expected to actively move away from the noise source.

A foraging BIA for the whale shark was the only BIA for fish or shark species to be overlapped by
the Operational Area. The Whale Shark Recovery Plan 2005-2010, which has not been
superseded, does not list noise disturbance as a threat to whale sharks (DCCEEW, 2005). Given
their generally wide-ranging habitat and known avoidance response to noise emissions, shark
species, such as whale sharks, are not expected to exhibit significant behavioural impacts from
survey activities. Previous evidence has indicated that behavioural changes for some fish species
are temporary and short lived (i.e. nuisance factor) and displacement of pelagic or migratory fish
populations is unlikely (McCauley, 1998).

Given the low level of disturbance expected to fish, sharks, and rays, such as the temporarily
displacement from the immediate vicinity of a noise source, any behavioural impacts to whale
sharks are not expected to affect foraging behaviours within the BIA. Impacts are expected to be
localised and short term and not impact population or ecosystem functioning.

Injury/Mortality

The impact of noise emission to fish is based on the classification of fish into two categories
based on the presence or absence of a swim bladder, which is known to aid in hearing by
transmitting vibrations to the inner ear (Popper et al., 2014). There is limited research that has
been conducted on the response of sharks to noise emissions. In comparison to bony fish, sharks
lack a swim bladder and therefore are unlikely to respond to acoustical pressure. Due to an
overall lack of observational data on impacts to fish from continuous sources, Popper et al.
(2014) proposed qualitative indicators of relative risk of effects indicating that 170 dB SPL (48h)
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has the potential to result in a recoverable injury and 158 dB SPL (12h) has the potential to
result in TTS impacts to fish that have a swim bladder involved in hearing (Table 5-10).

The noise modelling conducted by Koessler and McPherson (2020) identified the following:
e The 12h TTS criteria was reached within 0.02 km

e The 48h recoverable injury criteria was not reached.

As no habitats likely to support site-attached fish have been identified within the Operational
Area, it is unlikely that fish species would be present within 20 m for a period of 12 hours while
the seabed surveys are occurring. Given the transient nature of fish and their ability to move
away from noise sources, the potential of individuals experiencing either a recoverable injury or
TTS due to continuous underwater noise within the Operational Area is not considered credible.

Marine Reptiles

Several species of marine turtles may be present within the Operational Area and surrounds;
however, the inter-nesting BIA buffer for the flatback turtle was the only BIA identified to
overlap the Operational Area (Section 4.4.3.5).

Change in Behaviour

The Recovery Plan for Marine Turtles in Australia 2017-2027 lists noise disturbance from acute
and chronic sources as a threat (Commonwealth of Australia, 2017). Continuous, which is
identified as ‘chronic noise’ within the plan, is considered a threat to marine turtles as it may
lead to avoidance of important habitats. The closest nesting locations to the Operational Area
are the significant rookeries located on Barrow Island (DSEWPC, 2012a), Montebello Islands,
Thevenard Island, Varanus Island, Lowendal Islands, King Sound and Dampier Archipelago
(Pendoley, 2005; Limpus, 2007; Pendoley Environmental, 2011), which are located at least

40 km away.

There is a paucity of data regarding how marine turtles respond to underwater noise. Specific
data on behavioural response thresholds, such as avoidance or masking, of marine turtles to
sound emissions do not exist (Popper et al., 2014). Previous studies have indicated that marine
turtles use noise for navigation, to avoid predators and to find prey (Dow Piniack, 2012) and
electro-physical studies have indicated that marine turtle hearing is most sensitive to sounds
between 100 Hz and 700 Hz (McCauley, 1994).

Therefore, critical behaviours of flatback turtles such as inter-nesting may occur within the
Operational Area, however, given the Operational Area is over 40 km from the nearest turtle
nesting beach, impacts are not expected to result in population or ecosystem level affects.
Furthermore, the Recovery Plan for Marine Turtles in Australia states that potential behavioural
changes to individual marine turtles are not expected to impact turtle populations (DEE, 2017a).

As the Operational Area does not overlap any foraging BlAs for marine turtles; it is expected that
only transient individuals, opportunistically foraging, or the few transiting to nesting beaches are
expected to be within the Operational Area. As such, any impact will be short term, with impacts
temporary and localised.
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Injury/Mortality

As discussed above, there is limited data on the sensitivity of marine turtles to noise emissions,
and in general are known to have poor auditory sensitivity compared to other species (Dow
Piniak et al., 2012; Finneran et al., 2017). As such, TTS thresholds for turtles are likely more
similar to those of fishes than to marine mammals (Popper et al., 2014).

The maximum distance to reach the 24h TTS criteria threshold for the marine turtles within
Koessler and McPherson (2020) was 0.05 km.

The noise effect criteria for the onset of PTS impacts was not reached.

The onset of TTS requires chronic exposure (over 24 hours), but it is unlikely that individual
marine turtles will remain within this distance for 24 hours whilst activities are occurring. Given
the transient nature of marine turtles and their ability to move away from noise sources, the
potential of individuals to experience the onset of TTS is not reasonably expected. Therefore, an
impact from continuous noise emissions associated with the seabed survey is not considered
credible.

Marine Mammals

Several species of marine mammals may be present within the Operational Area and surrounds
while surveys are being undertaken (Section 3.4.3.5). However, no breeding, foraging or calving
areas for EPBC Act listed marine mammals were identified within the Operational Area.

A Migration BIA for the humpback whale was the only BIA identified to overlap the Operational
Area (Section 4.4.3.5).

Dugongs may be present within the Operational Area.
Change in Behaviour

Marine mammals are sensitive to noise in the marine environment. Their use of sound for
communication, prey capture, predator avoidance, navigation and their physiological features
(i.e. large gas-filled organs) make them vulnerable to both disturbance and physiological damage
from underwater noise of sufficient magnitude.

Noise produced by vessel operations may interfere with the ability of marine animals to detect
natural sounds. This effect is termed ‘auditory masking’ and has the potential to interfere with
animals’ communication and socialisation, the detection of predators and prey, and navigation
and orientation. For masking to occur, the noise must be loud enough and have a similar
frequency to the communication signal, and both must occur at the same time. Therefore, the
probability of masking increases with decreasing distance to the noise source due to the higher
levels overlap of the vocalisation frequencies. Clark et al. (2009) classified the potential for
masking and communication impacts as high near the vessel (within tens of metres), moderate
within hundreds, and low within thousands of metres. Therefore, impacts of masking will be
highly localised.

Behavioural responses to noise emissions by marine mammals, such as cetaceans are generally
highly variable, and dependant on the context and individual. A wide range of behavioural
responses to anthropogenic noise emissions have been observed, including avoidance, altered
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swimming direction, increased swimming speed, ‘startle’ reactions, and alteration to surfacing,
breathing and diving patterns (Erbe et al., 2019). Vessel noise has also been shown to reduce
foraging efficiency for specific species, such as sperm whales (Erbe et al., 2019).

The noise modelling conducted by Koessler and McPherson (2020) identified the maximum
distance to the behavioural response criteria threshold for marine mammals was 4.57 km.

As such, behavioural impacts to continuous noise emissions may occur within ~5 km of the
seabed surveys. This continuous noise exposure is expected to overlap only a comparatively
small portion of the Migration BIA for the humpback whale (Figure 3-14), and there is no
recovery plan or conservation advice associated with this BIA. Considering there are no
regionally significant feeding, breeding or aggregation areas for marine mammals in the
Operational Area, change in behaviour impacts are likely to be limited to individuals only.

Given the short duration (i.e. a maximum of 10 days for geotechnical surveys and 5 days for
geophysical surveys at up to two Prospect Areas per campaign), the localised extent of potential
behavioural changes (e.g. a maximum distance of <5 km), the lack of habitat critical to the
survival of the species, the consequence has been evaluated to potentially result in localised
short-term impacts to individuals of conservation value, however, not affect local ecosystem or
population functioning.

Injury/Mortality

Literature provides weighted SELs as the primary metric for assessing auditory impairment in
marine mammals.

The noise modelling conducted by Koessler and McPherson (2020) identified the maximum
distance to reach the 24h TTS criteria threshold for the different marine mammal categories
was:

e LF cetaceans — within 0.79 km

e HF cetaceans — within 0.03 km

e VHF cetaceans — within 0.93 km.

The noise modelling conducted by Koessler and McPherson (2020) identified the maximum

distance to reach the 24h PTS criteria threshold for the different marine mammal categories
was:

e LF cetaceans — within 0.03 km

e VHF cetaceans — within 0.05 km.
The noise criteria effect for the onset of PTS impacts in HF cetaceans was not reached.

To account for the new thresholds for auditory injury and TTS (NMFS, 2024) (Section 5.3.3.1)
and scientific uncertainty with regards to using previous injury thresholds (Koessler and
McPherson, 2020), the range to behavioural change threshold will also conservatively consider
the potential for auditory injury and TTS, i.e. behavioural change, auditory injury and TTS to
occur within <5 km of the sound source.
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Therefore, it is theoretically possible for TTS and PTS impacts to occur during the seabed survey
activities. However, given that the onset of TTS and PTS requires chronic exposure (over

24 hours), it is unlikely that individual marine mammals will remain within these distances

(<5 km) for 24 hours whilst activities are occurring. Given marine mammals are highly transient
individuals, and the absence of aggregating habitat such as resting or calving areas within the
Operational Area, the onset of TTS and PTS impacts from continuous noise generated from
vessel activities are not considered credible.

Cumulative Impacts

Third-party activities within the vicinity of the Operational Area with the potential to generate
acoustic emissions that may result in cumulative impacts include commercial shipping,
commercial fishing, and other petroleum exploration activities, particularly seismic surveys.

Cumulative impacts from impulsive noise emissions from concurrent project activities are not
expected due to the noise emissions being concentrated within a radius of a few hundred
metres of the noise source. Continuous noise emissions produced from the vessels which may
cause behavioural responses have the potential to extend outside the Operational Area, with a
maximum predicted range of 5 km.

Significant commercial shipping activity occurs within the EMBA, the majority of which is
associated with the WA oil and gas and mining industries (Section 3.5.2). Fishing activity is
widespread throughout the region with varied levels of intensity (Section 3.5.1). Commercial
shipping and fishing vessels will generate continuous noise emissions due to vessel thruster use,
however, the intermittent nature and low intensity of these noise emissions results in a
negligible potential for cumulative impacts.

Seismic surveys generate high intensity acoustic emissions and pose the highest risk of
cumulative impacts from noise emissions. A search of published and NOPSEMA-accepted EPs
has not identified any other concurrent or future seismic survey activities within or in close
vicinity of the Project Area. Existing petroleum and greenhouse gas activities that generate noise
that have the potential to contribute to cumulative impacts are limited the planned activities at
VOGA'’s Wandoo platform (<2 km east), Santos’ Reindeer platform (~7 km northwest) and
Jadestone Energy’s Stag platform (~13 km southwest). Each of these activities have identified
the potential for behavioural response effects on marine mammals within the localised area
immediately surrounding the platform and any vessels undertaking periodic re-supply,
inspection and/or any maintenance activities (Jadestone Energy, 2025; Santos Ltd, 2020).

Due to the short term nature of these activities and the low sound levels generated by the noise
sources, impacts from noise emissions from each of these activities are expected to be highly
localised. Given the lack of habitat critical to the survival of noise-sensitive species, any impact
from concurrent activities would be limited to a comparatively small overlap of the Migration
BIA for the humpback whale. Consequently, an increase of vessels will not increase the impact
or result in significant or lasting cumulative noise impacts.

During the survey activity, there is no potential for SIMOPs between the geophysical survey and
geotechnical surveys, with the surveys planned sequentially with only one survey vessel in the
Operational Area at any time. Therefore, no potential cumulative noise impacts from SIMOPs
will occur.
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5.35 Risk Ranking

Noise emissions are expected to be limited to highly localised and short-term change in
behaviour to marine fauna, such as temporary displacement from the immediate vicinity of the
noise source. Due to the transient nature of most marine fauna found with the Operational
Area, the absence of significant feeding, breeding or aggregation areas for marine fauna, and
the short duration of the noise emissions, impacts are expected to be localised and short-term
impact to few individuals of conservation value, however, not affect local ecosystem or
population functioning. Therefore:

e The consequence ranking of ‘1’ (Incidental) was assigned to fish, sharks and rays, marine
reptiles and marine mammals, and a likelihood of ‘E’ (Almost Certain) was considered
appropriate, resulting in a risk ranking of ‘Medium’ (RRIII).

5.3.6 ALARP Demonstration

Table 5-13: Demonstration of ALARP — Noise emissions

Operational Area must adhere
to Part 8 of EPBC Regulation
2000 to minimise exposure of

marine fauna to noise impacts.

Regulations 2000 — Part 8
Division 8.1 (Regulation
8.05 and 8.06) which
requires that:

e Avessel will not travel
greater than 6 knots
within 300 m of a whale
(caution zone) and not
approach closer than
100 m from a whale

e Avessel will not
approach closer than
50 m of a dolphin or
100 m of a whale.

Performance | Performance Measurement
Control measure o
outcome standard criteria
Elimination
None identified ’ - ‘ - ‘ - ‘
Substitution ‘
None identified - ‘ - - ‘
Prevention ‘
None identified - ‘ - - ‘
Reduction
Vessel engines and power EPO-GG-03 All vessel engines and VOGA inspection or audit
generation equipment power generation confirms application of
maintained to optimise equipment shall be contractor’s PMS.
smooth running. serviced in accordance Contractor’s servicing
with the relevant and maintenance records
Contractor’s PMS to limit are up to date.
excessive noise generation.
Vessels operating in the EPO-GG-03 Compliance with EPBC Records demonstrate no

breaches of EPBC
Regulations 2000 — Part 8
Division 8.1 Interacting
with cetaceans.
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Performance | Performance Measurement
Control measure o
outcome standard criteria
e Avessel will not
approach closer than
300 m to a calf (whale
or dolphin) (the caution
zone)
e |If acalf appearsin the
caution zone, the vessel
must be immediately
stopped and must:
o turn off the vessel’s
engines, or
disengage the gears,
or withdraw the
vessel from the
caution zone at a
constant speed of
less than 6 knots.
Mitigation
None identified - ‘ - -
Other
None identified - ‘ - -
Considered control measures | Assessment of option Decision
Implementation of shutdown | Any localised, short-term change in Not adopted.
procedures during survey behaviour to marine mammals caused by
operations if marine mammals | the survey vessels would not affect
are spotted within close feeding, breeding or aggregation activities.
distances of the vessel. Individuals could easily move away from
the noise source. These controls would not
reduce environmental impact effectively
and would be burdensome to implement,
extending the activity timeframes.
Implementation of shutdown | Any localised, short-term change in Not adopted.
procedures for humpback behaviour to humpback whales caused by
whales if survey activities are | the survey vessels would not affect
undertaken during migration feeding, breeding or aggregation activities.
season. Individuals could easily move away from
the noise source. These controls would not
reduce environmental impact effectively
and would be burdensome to implement,
extending the activity timeframes.
Implementation of pre-start Any localised, short-term change in Not adopted.
visual observations for whales. | behaviour to whales caused by the survey
vessels would not affect feeding, breeding
or aggregation activities. Individuals could
easily move away from the noise source.
This control would reduce the likelihood of
individuals being within proximity of the
acoustic source. However, as the potential
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Performance | Performance Measurement

Control measure

outcome standard criteria
impact to whales is already limited, the
benefits of this control are not significant.

ALARP summary:

The impacts of noise emissions are ALARP, based on the impact assessment outcomes using VOGA Risk
Matrix (as per Table 4-2), the ALARP template to determine the appropriate decision context type
(Table 4-4) and VOGA'’s criteria for demonstrating ALARP (Section 4.7). No reasonably practicable
additional controls were identified that would further reduce the impacts without disproportionate
sacrifice.

5.3.7 Acceptability Demonstration

Table 5-14: Acceptability demonstration — Noise emissions

Acceptable level of impact/risk demonstrated

Principles_ of ESD not Relevant principles of ESD not compromised given proposed controls
compromised (Table 5-13).

External context —objections | N/A — No external objections or claims received.
or claims considered

Internal context — VOGA HSE | Yes — Risk managed in accordance with VOGA HSE policy.
policy/procedures met

Other requirements met Yes — including:
e Vessels comply with Part 8 of EPBC Regulations 2000

e Approved Conservation Advice for Balaenoptera borealis (Sei
Whale) (TSSC, 2015c)

e Approved Conservation Advice for Balaenoptera physalus (Fin
Whale) (TSSC, 2015d)

e Conservation Management Plan for the Blue Whale, 2015-2025
(DoE, 2015)

e National Recovery Plan for the Southern Right Whale (Eubalaena
australis) (DCCEEW, 2024)

e Recovery plan for the Australian Sea Lion (Neophoca cinereal)
(DSEWPC, 2013)

e Recovery Plan for Marine Turtles in Australia, 2017-2027
(Commonwealth of Australia, 2017)

e Approved Conservation Advice for Dermochelys coriacea
(Leatherback Turtle) (DEWHA, 2008c).

RR < High (RRII) Yes — Low (RRIV).

EPO(s) manage impacts to Yes — The following relevant EPOs will be maintained:
acceptable level(s)
e EPO-GG-03.

See Section 5.13 for further details.

Acceptability summary:

The impacts of noise emissions have been managed to a level that is broadly acceptable based on the
demonstration of ALARP (Table 5-13), alignment with industry best practice, and VOGA's process for
evaluating acceptability (Section 4.6).
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5.4 Planned: Atmospheric and GHG Emissions
54.1 Hazard Report
Table 5-15: Hazard Report — Atmospheric and GHG emissions
HAZARD Atmospheric and GHG emissions
EP risk number EP-GG-R04
Activity/cause Vessel operations
Extent One vessel within the Operational Area during seabed survey activities for
approximately 15 days total at up to two Prospect Areas per campaign
Potential impact A localised reduction in air quality due to contribution to global greenhouse
description gases.
A localised reduction in air quality due to particulate matter from diesel
combustion.
IMPACT AND RISK EVALUATION SUMMARY
Receptor Impact/Consequence Likelihood Residual Risk
Ambient air quality Incidental (1) Almost Certain (E) Medium (RRIII)
Relevant EPO(s) EPO-GG-04
Air emissions requirements from vessels within the Operational Area are
consistent with Marine Order 97 requirements.
5.4.2 Description of Hazard
The following activities may cause atmospheric emissions:
e Vessel operations.
The use of fuel to power vessels and onboard machinery will result in gaseous emissions of GHG
from engine exhausts such as: carbon dioxide (CO3); methane (CH,); nitrous oxide (N,0); and
carbon monoxide (CO), along with non-GHG particulate emissions such as sulphur oxides (SOx)
and nitrous oxides (NOx). Minimal quantities of sulphur dioxide (SO;) will be generated because
of the use of low sulphur content diesel. Emissions may also contain Ozone Depleting
Substances (ODS), particulates and volatile organic compounds (VOCs).
A maximum of one vessel will be undertaking surveys at a time. Whilst undertaking activities in
the Operational Area, the geotechnical vessel will be stationary, using DP to maintain position.
5.4.3 Impact and Risk Evaluation

Potential impacts caused by atmospheric and GHG emissions include:
e Localised and temporary decrease in air quality

e Contribution to GHGs and global climate change.

The following receptors within the Operational Area may be impacted by atmospheric and GHG
emissions:

e Ambient air quality.
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Given rapid dispersion of any air emissions is expected, impacts to fauna such as birds have not
been evaluated.

54.4 Impact Assessment
Ambient Air Quality
Localised and Temporary Decrease in Air Quality

Gaseous emissions are released from vessel engines and onboard machinery. These emissions
may result in a decline in local air quality within the immediate vicinity of the source.

The volume of emissions is low, as there will be a single vessel at any one time during the
activities. Atmospheric emissions will be similar to other vessels operating in the region for both
oil and gas activities and other activities.

The extent of the area of impact is predicted to be localised to the emission point as offshore
winds will rapidly disperse atmospheric emission to background levels while the site survey is
undertaken.

As the activity is in a remote location, any temporary change to air quality will not impact
coastal towns.

While accidental release of ODS has the potential to contribute to ozone layer depletion, routine
maintenance of refrigeration systems and controls make accidental release rare.

Given the low volume of emissions and the offshore location of the Operational Area,
biodiversity, ecological integrity and social amenity will not be impacted and any impact to air
quality is negligible.

Contribution to Greenhouse Gases

The release of GHG from operating vessels can add to the GHG load in the atmosphere. Vessel
emissions from the survey activities are not significant enough to impact the climate.

Cumulative Impacts

Due to the short-term nature of the activities and the rapid dispersion expected for atmospheric
emissions, impacts are expected to be localised and not extend beyond the Operational Area.
Therefore, there is no potential for additive or cumulative air quality impacts to occur with other
operators undertaking nearby concurrent activities.

During the activity, there is no potential for SIMOPs between the geophysical survey and
geotechnical surveys, with the surveys planned sequentially with only one survey vessel in the
Operational Area at any time. Therefore, no potential cumulative atmospheric emissions
impacts from SIMOPs will occur.
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545 Risk Ranking
The ambient air quality of the Operational Area is expected to be high, but emissions will rapidly
disperse to background levels close to the emission source and impacts to fauna are not
predicted. Therefore:
e The consequence ranking of ‘1’ (Incidental) was assigned to air quality, and a likelihood of ‘E’
(Almost Certain) was considered appropriate, resulting in a risk ranking of ‘Medium’ (RRIII).
5.4.6 ALARP Demonstration

Table 5-16: Demonstration of ALARP — Atmospheric and GHG emissions

maintain power generation
systems and ancillary diesel
engines.

Performance | Performance Measurement
Control measure oo
outcome standard criteria
Elimination
None Identified -
Substitution
The sulphur content of fuel EPO-GG-04 Fuel purchased in Australia shall | Records of low
complies with Regulation 14 of meet Australian standards. sulphur fuel usage.
MARPOL 73/78 Annex IV and
AMSA Marine Order 97.
Vessels comply with EPO-GG-04 Marine diesel engines meet Vessel IAPP
Regulation 14 of MARPOL NOx emission requirements and | certificate.
73/78 Annex VI and AMSA limits as set out by MARPOL ODS Record Book.
Marine Order Part 97. 73/78, Annex VI, Regulation 13, .
. . Records of Ship

and have an International Air Eneray Efficienc

Pollution Prevention (IAPP) &Y i

certificate Management Plan

: (SEEMP).

Onboard incinerators (if

present) will meet IMO

standards and are identified in

the vessels’ IAPP certificate.

Equipment and systems that

contain ODS comply with

MARPOL 73/78, Annex VI,

Regulation 12, are identified in

the vessels’ IAPP certificate and

an ODS record book is

maintained (where applicable).

Vessels >400 GT have a SEEMP.
Prevention
None identified - - -
Reduction
Contractor PMS in place to EPO-GG-04 All vessel engines and power VOGA inspection or

generation equipment shall be
serviced in accordance with the
relevant Contractor’s PMS.
Contractor’s servicing and
maintenance records shall be

audit confirms
application of
contractor’s PMS.

Contractor’s
servicing and
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Performance | Performance Measurement
Control measure o
outcome standard criteria
validated by VOGA to ensure maintenance
they are up to date. records are up to
date.
Contractor PMS in place to EPO-GG-04 Refrigeration systems shall be VOGA inspection or
maintain refrigeration systems maintained in accordance with | audit confirms
that use ODS. contractor’s PMS to ensure application of
refrigerant emissions are contractor’s PMS.
minimised. Contractor’s
Contractor’s servicing and servicing and
maintenance records shall be maintenance
validated by VOGA to ensure records are up to
they are up to date. date.
Mitigation
None identified - ‘ - -
Other
None identified - ‘ - -
Considered control measures | Assessment of option Decision
None identified - -
ALARP Summary:
The impacts of atmospheric and GHG emissions are ALARP, based on the impact assessment outcomes
using the VOGA Risk Matrix (as per Table 4-1), the ALARP template to determine the appropriate
decision context type (Table 4-4) and VOGA’s criteria for demonstrating ALARP (Section 4.7). No
reasonably practicable additional controls were identified that would further reduce the impacts
without disproportionate sacrifice.
5.4.7 Acceptability Demonstration

Table 5-17: Acceptability demonstration — Atmospheric and GHG emissions

ACCEPTABLE LEVEL OF IMPACT/RISK DEMONSTRATED

Principles of ESD not
compromised

Relevant principles of ESD not compromised given proposed controls
(Table 5-16).

N/A — No external objections or claims received.

External context — objections
or claims considered

Internal context — VOGA HSE
policy/procedures met

Yes — Impact managed in accordance with VOGA HSE policy, PMS and
emissions reporting process.

Yes — MARPOL 73/78, OPGGS(E)R, Navigation Act 2012 (Cth), Marine
Order 97.

Yes — Medium (RRIII).
Yes — The following relevant EPOs will be maintained:
e EPO-GG-04.

See Section 5.13 for further details.

Other requirements met

RR < High (RRII)

EPO(s) manage impacts to
acceptable level(s)

Acceptability summary:

The impacts of air and GHG emissions have been managed to a level that is broadly acceptable based on
the demonstration of ALARP (Table 5-16), alignment with industry best practice, and VOGA’s process for
evaluating acceptability (Section 4.6).
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5.5 Planned: Light Emissions
551 Hazard Report
Table 5-18: Hazard Report — Light emissions
HAZARD Light emissions
EP risk number EP-GG-RO5
Activity/cause Vessel operations.
Extent A conservative light emission buffer of 20 km from the Operational Area
has been assessed.
Potential impact Disruption to marine fauna, such as disorientation, attraction or repulsion
description of marine fauna and birds and potential altered foraging and breeding
behaviours.
IMPACT AND RISK EVALUATION SUMMARY
Receptor Impact/Consequence Likelihood Residual Risk
Plankton Incidental (1) Almost Certain (E) Medium (RRIII)
Fish, sharks and rays Incidental (1) Almost Certain (E) Medium (RRIII)
Marine reptiles Incidental (1) Almost Certain (E) Medium (RRIII)
Seabirds and shorebirds Incidental (1) Almost Certain (E) Medium (RRIII)
Relevant EPO(s) EPO-GG-05
No serious or irreversible harm to a threatened or migratory listed
species.
5.5.2 Description of Hazard
Artificial lighting is required for the safe operation of the seabed survey vessels. Vessel deck
lighting is kept on 24 hours a day for maritime safety purposes, in accordance with requirements
of the Navigation Act 2012 (Marine Order Part 30 (Prevention of Collisions)).
The distance that the light emissions will be visible from the source depends on the lighting type
and the environmental conditions.
A maximum of one survey vessel will be undertaking surveys at a time within the Operational
Area, with surveys taking from 5 to 10 days per Prospect Area for geophysical and geotechnical
surveys, respectively (Section 2.8.1).
55.3 Impact and Risk Evaluation

Potential impacts caused by light emissions include:

e Disruption to marine fauna.

The following receptors within the Operational Area may be impacted by light emissions:
e Plankton
e Fish, sharks and rays

e Marine reptiles
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e Seabirds and shorebirds.
5.5.3.1 Impact Assessment

Artificial lighting has the potential to disrupt marine fauna by altering the use of visual cues for
orientation, navigation or other purposes. This results in behavioural responses which can alter
migration, foraging and breeding activity. It can also create competitive advantages for some
species and reduce reproductive success and/or survival in others.

As per the recommendations of the National Light Pollution Guidelines for Wildlife (DCCEEW,
2023b) a precautionary 20 km buffer from the light source has been used to assess species
sensitive to light. This distance is considered conservative and is based on observed effects of
sky glow on marine turtle hatchlings demonstrated to occur at 15-18 km and seabird fledglings
grounding in response to artificial light 15 km away (DCCEEW, 2023b).

Plankton

The National Light Pollution Guidelines for Wildlife does not identify plankton as sensitive
species to light pollution (DCCEEW, 2023b). However, studies have shown zooplankton to
descend away from the surface light pollution caused by research vessels at depths of up to
200 m, and up to 200 m horizontally from the light source (Berge et al., 2020). Zooplankton
naturally ascend to forage on phytoplankton that are found near the water’s surface.
Conversely, studies by Meekan et al. (2001) found that some zooplankton species were
attracted to light sources. The increase of zooplankton in an area has been shown to resultin a
subsequent increase in predators (Shaw et al., 2002). Therefore, light emissions produced from
the vessel activities has the potential to lead to a localised change in zooplankton density which
may lead to indirect impacts to predators and the food chain. Due to the limited duration of the
activities, any impact is anticipated to be highly localised and temporary.

Fish, Sharks and Rays

The National Light Pollution Guidelines for Wildlife does not identify fish, sharks or rays as
sensitive species to light pollution (DCCEEW, 2023b). Previous studies have found that fish
species can be attracted to light sources, similar to zooplankton (Meekan et al., 2001). The
attraction of organisms to the light results in an increased food source for marine predators that
aggregate around the edges of the visible light. This attraction is considered to be localised and
other than some opportunistic predation, it is not considered to represent a significant impact
and therefore has not been evaluated further.

Marine Reptiles

The Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017) identifies
light pollution as a threat to marine turtles. Artificial lighting along or adjacent to turtle nesting
beaches has the potential to alter or disrupt nocturnal behaviours of nesting adult females and
emerging hatchlings as they make the passage from the beach to the sea (DCCEEW, 2023b).

Nesting females have been shown to rely on visual cues to select nesting beaches and orient
themselves whilst on the beach. Artificial light has been shown to impact these nesting
behaviours of adult females (Witherington and Martin, 2003), such as influencing site selection,
with females typically selecting beaches not exposed to artificial light (Price et al., 2018).
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Studies have shown that hatchlings are particularly vulnerable to artificial light emissions.
Hatchlings typically emerge at night and have been shown to utilise brightness cues from the
moon as a method to locate the ocean (Pendoley and Kamrowski, 2015). Disorientation of
hatchlings as they emerge has the potential to direct hatchlings away from the ocean (Limpus,
2009), leading to mortality from predation, exhaustion, dehydration, or interaction with human
activities (Erb and Wyneken, 2019). Hatchlings have been observed to respond to artificial light
emission up to 18 km away from the source whilst emerging on the beach (Kamrowski et al.,
2014). Artificial lights can also disrupt hatchlings within nearshore waters by attracting
hatchlings back to the shoreline (Truscott et al., 2017). Hatchlings have been reported to be
found swimming around lights on vessels out at sea (Limpus et al., 2003). In the event the light
emissions attract fish, sharks, and rays, there may be a higher level of predation.

The Operational Area and the 20 km light buffer overlaps the flatback turtle Inter-nesting Buffer
BIA; which is the designated 60 km buffer established seawards from known flatback turtle
nesting sites such as those found on the Montebello Islands, Barrow Island, and Dampier
Archipelago (Commonwealth of Australia, 2017). This area is identified as inter-nesting habitat
critical to the survival of marine turtles during nesting which occurs between October and March
(Commonwealth of Australia, 2017). However, there is currently no evidence, published or
anecdotal, to suggest that artificial light from offshore vessels would impact inter-nesting turtles
or be a plausible threat based on their biology (Witherington and Martin, 2003).

Given the closest coastline is located approximately 80 km away (Dampier) (Section 2.2), the
light buffer will not overlap the shallow coastal waters where biologically important activities
occur, such as mating or reproduction, or directly overlap beaches where nesting or hatchlings
may occur (Section 3.4.3.6). Turtles transiting in the surroundings of the Operational Area may
be disturbed by the lights from the vessel, however, given the large distances typically covered
by marine turtles impacts will be limited. Therefore, artificial light from the survey vessels may
impact individual marine turtles, but it is not anticipated to result in impacts at a population
level or disrupt ecosystem functioning. Any impacts are expected to be highly localised and
short term.

Seabirds and Shorebirds

The Wildlife Conservation Plan for Seabirds identifies light pollution as a threat to seabirds (CoA,
2020). Previous studies have shown artificial light to cause disruption to seabird and shorebird
behaviours, such as disorientation resulting in collision, entrapment, stranding, grounding, and
interference with navigation (DCCEEW, 2023b). There are a range of conflicting reports on the
attractiveness of different light wavelengths to seabirds. In general, very bright light, regardless
of colour, has been shown to attract seabirds (Raine et al., 2007), indicating that the light
intensity may be a more important cue than colour for seabirds (DCCEEW, 2023b). Bright white
lights on vessels have been shown attract seabirds at night, particularly on nights with little
moonlight or low visibility (Merkel and Johansen, 2011).

The impact that artificial light has depends on the species and has been known to be
exacerbated by the phase of the moon (Deppe et al., 2017), wind direction and strength (Syposz
et al., 2018), precipitation, cloud cover, and the proximity of nesting sites or migrating sites to
artificial light sources (Rodriguez et al., 2015). Seabird species which are active at night, such as
procellariforms (i.e. petrels, shearwaters, and albatross species) have been shown to be more
vulnerable to impacts from artificial light (DCCEEW, 2023b).
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Adult seabirds are less vulnerable to artificial light than fledglings. Adult procellariforms are the
most vulnerable when returning to and leaving the nesting colony (CoA, 2022). A recent study
demonstrated that artificial light disrupts adult nest attendance, subsequently affecting the
weight gain and potential survival of the chicks (Cianchetti-Benedetti et al., 2018). Artificial light
has been shown to disrupt fledglings sea-finding cues during their emergence from the nesting
sites. Studies have shown this disorientation has the potential to lead to seabird fledgling
grounding in response to a light source at least 15 km away (Rodriguez et al., 2014).

As described in Section 4.4.3.3, several seabird and shorebirds species may be present within
the Operational Area and the light buffer. The light emission buffer overlaps the reproduction
BIAs for the roseate tern and the wedge-tailed shearwater. The roseate tern are diurnal,
meaning they are active at day and rest at night (DCCEEW, 2024k). Therefore, any impacts from
artificial light emissions from the activity is anticipated to be negligible, and impacts have not
been assessed further.

The wedge-tailed shearwater is EPBC Act listed as marine and migratory and does not have a
recovery plan or conservation advice but is covered by the Wildlife Conservation Plan for
Seabirds (CoA, 2020). As a procellariform the wedge-tailed shearwater may be active at night.
The eyes of the wedge-tailed shearwater are characterised by a high proportion of cones
sensitive to shorter wavelengths (Hart, 2001). This species is highly synchronous in timing of
breeding; all eggs within a colony are laid within a 10-day period. Once hatched, adults leave the
burrows to forage locally during the day returning at night to feed chicks until they are ready to
fledge (Nicholson, 2002).

The wedge-tailed shearwater reproduction BIA is based on buffer areas surrounding the
offshore islands (e.g. within Dampier Archipelago) that are used for nesting by this species
(Section 3.4.3.3). Given the Dampier Archipelago coastline is approximately 80 km away
(Section 2.2), light from the survey activities will not be visible at the wedge-tailed shearwater
nesting colonies. Therefore, artificial light emissions from the activity have the potential to
impact individual seabird species which are foraging or migrating through the area at night.
However, no impacts to seabird populations, threatened species biologically important
activities, or ecosystem functioning is expected.

Cumulative Impacts

Light emissions produced from the vessels which may cause behavioural responses have the
potential to extend outside the Operational Area due to conservative light emission buffer of
20 km from the Operational Area being applied. Third-party activities within the vicinity of the
Operational Area with the potential to generate light emissions that may result in cumulative
impacts include commercial shipping, commercial fishing, and other petroleum exploration
activities.

Existing petroleum and greenhouse gas activities that may result in cumulative impacts from
light emissions are limited to planned activities at VOGA’s Wandoo platform (<2 km east),
Santos’ Reindeer platform (~7 km northwest) and Jadestone Energy’s Stag platform (~13 km
southwest). Artificial lighting is required 24 hours a day on all three platforms and potentially on
support vessels that may be undertaking non-routine operational activities during night-time
periods. These light emissions are predicted to be limited to localised, short-term emissions

<5 km from the light source (Santos Ltd, 2020; VOGA, 2021; Jadestone Energy, 2025).
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5.5.4

5.5.5

Each of these activities have identified the potential for disruption to marine fauna, such as
disorientation, attraction, or changes to behavioural patterns. However, impacts from each
activity are expected to be limited to the localised area immediately surrounding the platform
and any vessels undertaking periodic re-supply, inspection and/or any maintenance activities.

During the survey activity, there is no potential for SIMOPs between the geophysical survey and
geotechnical surveys, with the surveys planned sequentially with only one survey vessel in the
Operational Area at any time. Therefore, no potential cumulative light impacts from SIMOPs will

occur.

Risk Ranking

Potential impacts or risks to threatened species are not anticipated, as important habitats for
the threatened EPBC listed species are located more than 20 km away from the Operational
Area, as per the recommendations of the National Light Pollution Guidelines for Wildlife

(DCCEEW, 2023b). Therefore:

e The consequence ranking of ‘1’ (Incidental) was assighed to marina fauna (plankton, marine
reptiles, seabirds and shorebirds) and likelihood of ‘E’ (almost certain) was considered
appropriate, given survey vessel deck lighting has to be kept on 24 hours a day for maritime
navigational and safety purposes, resulting in a risk ranking of ‘Medium’ (RRIII).

ALARP Demonstration

Table 5-19: Demonstration of ALARP — Light emissions

Control measure

Performance
outcome

Performance
standard

Measurement
criteria

Elimination

None identified

-

-

Substitution

None identified

-

Prevention

None identified

-

Reduction

Lighting will align with
navigational and safety
requirements, with the

exception of emergency events.

EPO-GG-05

Vessel lighting will be
limited to that required
for safe work and
navigation.

Inspection and memo
verifies no excessive light
usage.

Mitigation

None identified

Other

None identified

Considered control measures

Assessment of option

Decision

Reducing lighting levels

Current lighting levels are as required to
provide a safe working environment for
vessel personnel, as well as to provide
for navigational safety in the area. This

Not adopted.
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Performance | Performance Measurement
Control measure o
outcome standard criteria
reduction could be undertaken via
limiting or excluding night-time
operations. However, this is not
considered feasible, and given the
minimal impact to EPBC Act-listed
marine species (e.g. turtles) occurring
due to lighting, the financial, and
environmental costs incurred by
requiring all works to be undertaken
during daylight hours only (therefore
disrupting operational activities) is
unfeasible and grossly disproportionate
to any environmental benefit.
Implement an Offshore Seabird | Impacts to threatened species are not Not adopted.
Management Plan anticipated due to the distance (>20 km)
the activity is from important habitats.
Nesting colonies for the wedge-tailed
shearwater are around 80 km away so
light from the activity will not be visible.
Control considered disproportionate
given limited potential benefit.
Conduct the surveys outside The potential impact to birds is Not adopted.
seabird breeding or migration considered incidental, so avoiding
seasons to avoid light impacts to | periods of important behaviours will not
fauna reduce impact significantly. Cost
considered disproportionate given no
significant environmental benefit.
ALARP summary:
The impacts of light emissions activities are ALARP, based on the impact assessment outcomes using
VOGA Risk Matrix (as per Table 4-2), the ALARP template to determine the appropriate decision context
type (Table 4-4) and VOGA'’s criteria for demonstrating ALARP (Section 4.7). No reasonably practicable
additional controls were identified that would further reduce the impacts without disproportionate
sacrifice.

5.5.6 Acceptability Demonstration

Table 5-20: Acceptability demonstration — Light emissions

ACCEPTABLE LEVEL OF IMPACT/RISK DEMONSTRATED
Principles of ESD not Relevant principles of ESD not compromised given proposed controls
compromised (Table 5-19).

External context —objections | N/A — no external objections or claims received.
or claims considered

Internal context — VOGA HSE | Yes — Risk managed in accordance with VOGA HSE policy.
policy/procedures met

Other requirements met Yes —including:

e MARPOL 73/78 Annex VI

e AMSA Marine Order 97

e Wildlife Conservation Plan for Seabirds (CoA, 2022)
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e Recovery Plan for Marine Turtles in Australia, 2017-2027
(Commonwealth of Australia, 2017)
e Approved Conservation Advice for Dermochelys coriacea
(Leatherback Turtle) (DEWHA, 2008c).
RR < High (RRII) Yes — Medium (RRIII)
EPO(s) manage impacts to Yes — The following relevant EPOs will be maintained:
acceptable level(s
. () * EPO-GG-05
See Section 5.13 for further details.

Acceptability summary:

The impacts of light emissions have been managed to a level that is broadly acceptable based on the
demonstration of ALARP (Table 5-19), alignment with industry best practice, and VOGA's process for
evaluating acceptability (Section 4.6).

5.6 Planned: Routine Discharges

5.6.1 Hazard Report

Table 5-21: Hazard Report — Routine discharges

HAZARD Routine discharges
EP risk number EP-GG-R06
Activity/cause Vessel operations
Geotechnical survey activities
Extent Within 100 m of the discharge
Potential impact A change in water quality, including localised eutrophication of the water
description column, and localised adverse effect to marine biota, such as a change in

marine fauna behaviour and potential injury/mortality to marine fauna.
IMPACT AND RISK EVALUATION SUMMARY

Receptor Impact/Consequence Likelihood Residual Risk
Water quality Incidental (1) Almost Certain (E) Medium (RRIII)
Plankton Incidental (1) Unlikely (B) Low (RRIV)
Relevant EPO(s) EPO-GG-06

No serious or irreversible change in water quality which may adversely
impact on biodiversity, ecological integrity, social amenity or human health.

5.6.2 Description of Hazard

The vessels required to undertake the survey activities will release routine discharges into the
marine environment (Table 5-22). Routine discharges will only occur within the Operational
Area. The volume released depends on the duration of the vessel within the Operational Area
and the vessel POB.

The maximum duration that the vessels are expected to be present within the Operational Area
is 10 days for geotechnical surveys and 5 days for geophysical surveys for each Prospect Area.
Each campaign will have an approximate duration of 15 days total per Prospect Area.
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The activity will require separate survey vessels for the geotechnical and geophysical scopes;
however, only one survey vessel will be active within the Operational Area at any time
throughout the duration of this activity (Section 2.8.1). The POB of the vessels may range from
28 to 60 and will depend on the specific vessels acquired during the tendering and procurement

process.

See Table 5-22 for a description of the routine discharges that may be released during the
survey activities.

Table 5-22: Routine discharge descriptions

Routine _— ]
discharge Description Estimated volume
Sewage, Sewage A maximum of 12 m?
greywater | o sewage will go through an extended aeration system prior to | P& day of domestic
and _ release. Once treated sewage will be discharged into the discharges (based on
putrescible marine environment. 200 L/day/person).
waste .
Putrescible waste
e Food scraps will be macerated then discharged into the
marine environment.
e Scraps that cannot be macerated, or are not readily
degradable, such as bones, onion peels and orange rinds are
bagged and disposed of onshore with the general rubbish.
Grey water
e Grey water is comprised of potable water, soaps and
detergents and is discharged from the vessel to the marine
environment.

Brine Desalination brine is a discharge resulting from reverse osmosis The volume of the
desalination equipment that produces potable water from discharge is
seawater for use on the vessels. The salinity of the discharged dependent on the
desalination brine is slightly higher (approximately 10%) than requirement for fresh
seawater and may contain small quantities of scale inhibitor. (or potable) water

and would vary
between vessels and
the POB.

Bilge + Small quantities of grease and oil accumulate in operational areas | <1 m3atup to 2

deck on vessel deck surfaces creating potential slip hazards which are Prospect Areas per

drainage required to be washed down with water and detergent. The campaign.
wash-down process flushes the accumulations into the vessel
contained drain systems.
The discharge of contaminated bilge water from vessels is
inclusive of deck drainage and may contain water, oil,
dispersants, detergents, solvents, chemicals, particles and other
liquids, solids or chemicals. Bilge water discharges are regulated
and required to be treated through an oil-in-water separator
prior to being discharged to the marine environment.

Cooling Cooling water is seawater that is utilised as a heat exchange Cooling water is

water medium for the power generation system on vessels. To prevent | discharged to the

marine growth in the seawater circulation system, seawater is
treated by a Marine Growth Prevention System, which involves
producing chlorine electrically and continuous dosing at 2 mg/L.

marine environment
at a rate of 80 m3/h to
100 m3/h.
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Routine A )
discharge Description Estimated volume
Cooling water is discharged to the marine environment from the
cooling system at an elevated temperature of 0.5°C to 3.0°C.
Drill The geotechnical seabed coring will result in the indirect Fine particles with up
cuttings discharge of a small quantity of drill cuttings of inert material at to 3.5 m? per hole.

the seafloor (refer Section 2.5.2.2). Drilling fluid will consist
primarily of seawater and may have small quantities of WBM
additives. These WBM additives are considered to be very low
toxicity (all fluids will be selected as per Vermilion’s chemical
selection process) as described in Section 2.5.2.2 and are
expected to dilute rapidly upon discharge; as such no toxic effect
to biota are expected to occur. All drilling fluids used during the
drilling process will be discharged from the borehole at the
seabed including small amounts of excess fluid which may be
produced. Volumes of excess drilling fluid will be limited as fluids
are mixed for use on an as needs basis.

5.6.3 Impact and

Potential imp

Risk Evaluation

acts from routine vessel discharges include:

e Change in water quality

e Localised

toxicity to plankton.

The following receptors within the Operational Area may be impacted by routine discharges:

e Waterqu

e Plankton.

ality

5.6.3.1 Impact Assessment

Water Quality

Change in Water Quality

Daily vessel operations and geotechnical borehole drilling (rotary) core activities will result in
localised changes to the water quality within the vicinity of routine discharges. Routine
discharges may result in increased temperature, chemicals, nutrients or salinity within the water
column. All routine discharges will occur within the Operational Area.

Temperature

Following a discharge into the marine environment cooling water is subject to turbulent mixing
resulting in a transfer of heat to the receiving environment, thereby increasing the ambient

temperature

of the surrounding water.

Modelling produced for Woodside found that the temperature of discharged water was <1°C
above ambient within 100 m (horizontally) of the discharge point, and 10 m vertically
(Woodside, 2014). Therefore, considering the localised nature of the discharge and the open
ocean conditions found within the Operational Area, the temperature of the discharge is
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expected to drop swiftly with increasing distance from the discharge point resultingin a
negligible impact to water quality.

Chemicals

Following discharge to the marine environment, chemical contaminants found in bilge water,
such as oily fluids, lubricants, cleaning fluids, as well as in the scale inhibitors and biocides used
in heat exchange and desalination process, bilge and deck drainage treatment, and drilling fluids
have the potential to increase the toxicity of the receiving environment and reduce water
quality.

Drilling fluid discharges are expected to increase turbidity and TSS levels above ambient
concentrations above the seabed for a short duration during geotechnical drilling. Given the
very small volumes discharged short duration and selection of low toxicity (as assessed through
Vermilion’s chemical selection process), the potential impacts are expected to be negligible.

Modelling by Shell (2009) indicates that upon discharge, hydrocarbon and other chemical
concentrations are rapidly diluted within less than 100 m of the discharge point, over a relatively
short period of time. Hinwood et al. (1994) further predicted dilution factors in excess of

10,000 within 100 m of the discharge point, and Black et al. (1994) states that potential
environmental impacts from deck drainage are considered to be slight given the rates of dilution
that are likely offshore.

Given that project chemicals will be selected in accordance with VOGA'’s Chemical Assessment
Process (Section 6.6) to ensure that the ecotoxicity profiles are of an acceptable level, and that
the vessels will be on site for short periods of time (e.g. approximately 15 days for up to

two Prospect Areas per campaign) discharges with chemical contaminants are unlikely to result
in significant changes to water quality particularly where the waters are well mixed, and the
volume of discharge is relatively small. Any chemical contaminants discharged from the vessels
will be localised and of a short duration, with high dispersion and dilution rates due to the open
ocean environment in the Operational Area (i.e. water depth, strong ocean currents and
metocean conditions) resulting in a minimal impact to water quality.

Nutrients

The primary concerns related to the discharge of sewage, greywater and putrescible waste
(wastewater discharges) are nutrient enrichment of the receiving environment and increased
biological oxygen demand. In a study of sewage discharge in deep ocean waters, Friligos (1985)
reported no appreciable differences in the inorganic nutrient levels between the outfall area
and background concentrations, suggesting rapid uptake of nutrients and/or rapid dispersion in
the surrounding waters. Further, in an open ocean environment, like that of the Operational
Area, the effect of the effluent biological oxygen demand on seawater oxygen concentrations is
expected to be insignificant (Black et al., 1994).

Given that the vessels will be on site for short periods of time (e.g. approximately 15 days for up
to two Prospect Areas per campaign) wastewater discharges are unlikely to result in a significant
change to water quality particularly where the waters are well mixed, and the volume of
discharge is relatively small. Any wastewater discharged from the vessels will be localised and of
a short duration, with high dispersion and dilution rates due to the open ocean environment in
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the Operational Area (i.e. water depth, strong ocean currents and metocean conditions)
resulting in a negligible impact to water quality.

Salinity

Following discharge to the marine environment, the desalination brine, being of greater density
than seawater, will sink and disperse in the currents. Therefore, the largest increase of salinity in
the receiving environment will be experienced within the immediate vicinity of the discharge
point. Near-field dilution is anticipated to occur rapidly, resulting in a return to ambient salinity
levels within 10 m of the discharge (Raventos et al., 2006). This assumption is supported by
additional studies which also found that elevated salinity declines rapidly close to the discharge,
even where simple diffusers are utilised (Fernandez-Torquemada et al., 2005). Therefore, any
increase in salinity within the marine environment will be localised, and of a short duration, with
high dispersion and dilution rates due to the open ocean environment in the Operational Area
(i.e. water depth, strong ocean currents and metocean conditions) resulting in a negligible
impact to water quality.

Plankton

Plankton are typically considered more vulnerable to the impacts of routine discharges
compared to mobiles species due to the inability to move away from the plume. The potential
increase of chemical toxicity within the marine environment from routine discharges has the
potential to cause injury, or mortality, to plankton. Planktonic species which drift with the
cooling water discharge as it disperses and decreases in temperature may also be sensitive to
the thermal changes. As discussed above, routine discharges are anticipated to rapidly disperse
and dilute into the surrounding water, and any impact would only occur within the immediate
vicinity of the release. Plankton are known to accumulate rapidly and are generally not found to
be sensitive to the impacts of contaminants within the water column (Hook et al., 2016).

Given that any change to water quality will be highly localised, the rapid dilution anticipated
following the release of the discharge, and anticipated accumulation of plankton following the
release, impacts from routine discharges to plankton is unlikely to lead to measurable impacts to
plankton populations. Therefore, impacts are expected to be localised and short term and not
affect population functioning.

Cumulative Impacts

Due to the short-term nature of the activities, the rapid dilution anticipated following the
release of the discharge, impacts are expected to be highly localised and not extend beyond the
Operational Area. Therefore, there is no potential for additive or cumulative impacts to occur
with other operators undertaking nearby concurrent activities.

During the activity, there is no potential for SIMOPs between the geophysical survey and
geotechnical surveys, with the surveys planned sequentially with only one survey vessel in the
Operational Area at any time. Therefore, no potential cumulative water quality impacts will
occur.
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5.6.4 Risk Ranking

Routine discharges are expected to result in highly localised and short-term changes to water
quality. Due to the offshore oceanographic nature of the environment, the minimal volume, and
low toxicity of the discharges, impacts to plankton present within the immediate vicinity of the
discharge release are expected to be localised and short-term and not affect population
functioning. Therefore:

e The consequence ranking of ‘1’ (Incidental) was assigned to water quality, and a likelihood
of ‘E’ (Almost Certain) was considered appropriate, resulting in a risk ranking of ‘Medium’
(RRII).

e The consequence ranking of ‘1’ (Incidental) was assigned to plankton, and a likelihood of ‘B’
(Unlikely) was considered appropriate, resulting in a risk ranking of ‘Low’ (RRIV).

5.6.5 ALARP Demonstration

Table 5-23: Demonstration of ALARP — Routine discharges

Performance | Performance Measurement
Control measure o
outcome standard criteria
Elimination
None identified - - -
Substitution
Chemical assessment and EPO-GG-06 Chemicals that will be Chemical changes/new
selection process. discharged to the marine chemical to have
environment are selected | approved MoC.
in accordance with the Assessment of existing
chemical assessment chemicals is outlined in
process. the review of current
process chemicals.
Prevention
Engines on board the vessels EPO-GG-06 All vessel engines and VOGA inspection or audit
to be maintained in power generation confirms application of
accordance with equipment shall be contractor’s PMS.
manufacturer’s specifications. serviced in accordance Contractor’s servicing
with the relevant and maintenance
Contractor’s PMS. records are up to date.
Contractor’s servicing and
maintenance records shall
be validated by VOGA to
ensure they are up to date.
Reduction
Vessels are required to comply | EPO-GG-06 Vessel contractor Vessel international
with MARPOL 73/78 Annex |, procedures include the Sewage Pollution
Annex IV, Annex V, and AMSA requirements to comply Prevention Certificate.
Marine Orders 91 and 96. with MARPOL 73/78
(Annex IV; Regulation 8) as
required by class:
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e Equipped with either a
sewage treatment plant
or sewage comminuting
and disinfecting system
or a sewage holding
tank;

e Wastes shall be
macerated to <25 mm
prior to discharge; and

e Untreated sewage will
be stored on-board in
suitable holding tanks
and disposed of
onshore at reception
facility or to carrier
licensed to receive the
waste or discharged at
distance of more than
12 nm from nearest
land.

Mitigation

None identified

Other

Non identified

Considered control measures

Assessment of option Decision

Onshore disposal of food
scraps, sewage and grey
waste.

All food scraps, sewage and grey waste Not adopted.
transported to shore for land-based
disposal. This would result in an increase in
transportation requirements (and
increased atmospheric emissions, safety
risk and cost). Onshore disposal would
have environmental impacts that may be
greater than those created by offshore
disposal, e.g. added energy needed (and
associated emissions) for sewage and
greywater treatment. It also provides an
increased exposure to biological health
hazards and considered grossly
disproportionate to any environmental
benefit gained.

Onshore treatment and
disposal of deck drainage and
bilge.

Collecting and transporting the water Not adopted.
onshore for treatment and disposal was
considered but rejected due to the
additional potential risks associated with
transportation to shore (e.g. lifting and
transport and fuel-related emissions). This
trade-off was considered undesirable given
the limited potential impact of deck
drainage to the marine environment and
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environmental benefit gained.
Enhanced treatment of deck Considered grossly disproportionate due to | Not adopted.
drainage and bilge offshore the high cost of retrofitting additional
prior to discharge. treatment packages to the existing drains
water treatment systems; and the minor
environmental impact of the discharge.
Alternative supply of potable Means of transportation which would Not adopted.
water. introduce/increase other environmental
impact, increased safety risk and cost. This
trade-off was considered undesirable and
grossly disproportionate given the limited
potential impact of desalination brine to
the marine environment.
ALARP summary:
The impacts of routine discharges are ALARP, based on the impact assessment outcomes using VOGA
Risk Matrix (as per Table 4-2), the ALARP template to determine the appropriate decision context type
(Table 4-4) and VOGA'’s criteria for demonstrating ALARP (Section 4.7). No reasonably practicable
additional controls were identified that would further reduce the impacts without disproportionate
sacrifice.
5.6.6 Acceptability Demonstration
Table 5-24: Acceptability demonstration — Routine discharges
ACCEPTABLE LEVEL OF IMPACT/RISK DEMONSTRATED
Principles of ESD not Relevant principles of ESD not compromised given proposed controls
compromised (Table 5-23).
External context — objections | N/A — No external objections or claims received.
or claims considered
Internal context — VOGA HSE | Yes — Risk managed in accordance with VOGA HSE policy.
policy/procedures met
Other requirements met Marine Orders 91, 95 and 96
RR < High (RRII) Yes — Medium (RRII).
EPO(s) manage impacts to Yes — The following relevant EPOs will be maintained:
acceptable level(s) e EPO-GG-06
See Section 5.13 for further details.
Acceptability summary:
The impacts of routine discharges have been managed to a level that is broadly acceptable based on the
demonstration of ALARP (Table 5-23), alignment with industry best practice, and VOGA's process for
evaluating acceptability (Section 4.6).
5.7 Unplanned: Introduction of Invasive Marine Species
5.7.1 Hazard Report

Table 5-25: Hazard Report — Introduction of IMS

HAZARD

Introduction of Invasive Marine Species (IMS)
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EP risk number EP-GG-R0O7

Activity/cause Vessel operations

Extent Operational Area

Potential impact Changes to habitat structure.

description

5.7.2

5721

Displacement of native marine species or a reduction in abundance from
predation, competition or interspecies breeding.

Interaction with industry.

IMPACT AND RISK EVALUATION SUMMARY

Receptor Impact/Consequence Likelihood Residual Risk
Benthic habitat Moderate (3) Rare (A) Low (RRIV)
Industry Moderate (3) Rare (