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Terms, abbreviations and acronyms

Term, abbreviation or
acronym

Meaning

°C degrees Celsius

% percent

ABARES Australian Bureau of Agricultural and Resource Economics and Sciences
AFMA Australian Fisheries Management Authority (Cwlth)

AFZ Australian fishing zone

AHD Australian height datum

AHO Australian Hydrographic Office

AlIS automatic identification system

ALARP as low as reasonably practicable

AMOSC Australian Marine Oil Spill Centre

AMP Australian marine park

AMSA Australian Maritime Safety Authority (Cwith)

APPEA Australian Petroleum Production and Exploration Association
AR-AFFF alcohol resistant aqueous film-forming foam

AUCHD Australasian underwater cultural heritage database

BIA biologically important area

BCF bioconcentration factor

BMS business management system

BOM Bureau of Meteorology

Bonn Agreement

Bonn Agreement for Cooperation in Dealing with Pollution of the North

Sea by Oil and other harmful substances

BROPEP

INPEX’s Browse Regional Oil Pollution Emergency Plan

BROPEP BOD/FCA

Browse Regional Oil Pollution Emergency Plan - Basis of Design and

Field Capability Assessment

BROPEP IMTCA

Browse Regional Oil Pollution Emergency Plan — Incident Management

Team Capability Assessment

BTEX

Benzene, Toluene, Ethylene, Xylene

BWM

ballast water management
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Term, abbreviation or | Meaning

acronym

BWM Convention International Convention for the Control and Management of Ships’
Ballast Water and Sediments

CCs carbon capture and storage

CFC chlorofluorocarbon

CO2 carbon dioxide

COLREGs International Regulations for Preventing Collisions at Sea 1972

CTS craft tracking system

cw cooling water

Cwilth Commonwealth

dB decibel

DBCA Department of Biodiversity, Conservation and Attractions (WA)

DCCEEW Department of Climate Change, Energy, the Environment and Water
(Cwlth) formerly the Department of Agriculture Water and the
Environment (Cwlth)

DFAT Department of Foreign Affairs and Trade

DIPL Department of Infrastructure, Planning and Logistics (NT)

DITT Department of Industry, Tourism and Trade (NT)

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

DNP Director of National Parks (Cwlth)

DO dissolved oxygen

DPIRD Department of Primary Industries and Regional Development (WA)

EAA East Asian-Australasian

EERS Emissions and Energy Reporting System

EEZ exclusive economic zone

EHS environment, health and safety

EIAPP Engine International Air Pollution Prevention

EMBA environment that may be affected

EP environment plan

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cwith)
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Term, abbreviation or | Meaning
acronym
EPBC Regulations EnvironmentProtection and Biodiversity Conservation Regulations 2000
EPO environmental performance outcome
EPS environmental performance standard
EMS Environmental management system
ESD ecological sustainable development
FFFP film forming fluoroprotein foam
g/m?2 grams per square metre
GHG greenhouse gas
GT gross tonnage
HQ hazard quotient
HSE health, safety and environment
Hz hertz
IAPP International Air Pollution Prevention
IBA important bird area
IEE international energy efficiency
IMO International Maritime Organization
IMS invasive marine species
IMT incident management team
INPEX INPEX Browse E & P Pty Ltd
10GP International Association of Oil and Gas Producers
10PP International Oil Pollution Prevention
IPA Indigenous Protected Area
ISPPC International Sewage Pollution Prevention Certificate
1SO International Standards Organisation
IUCN International Union for Conservation of Nature
JBG Joseph Bonaparte Gulf
JRCC joint rescue coordination centre
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Term, abbreviation or | Meaning

acronym

KEF key ecological feature

kHz kilohertz

km kilometre

km? square kilometre

km/h Kilometre per hour

L litre

LAT lowest astronomical tide

LCso Lethal concentration 50. Lethal concentration in which 50% of the
population will be killed in a given period of time

m metre

m?2 square metres

m?3 cubic metres

m3/d cubic metres per day

m/m mass for mass

m/s metres per second

MARPOL International Convention for the Prevention of Pollution from Ships,
1973/1978

MBES multi-beam echo sounder

mg/L milligrams per litre

mg/m3 milligrams per cubic metre

MGO marine gas oil

mm millimetre

MNES Matters of National Environmental Significance

MoC management of change

MODU mobile offshore drilling unit

MP marine park

MSI maritime safety information

NatPlan National Plan for Marine Environmental Emergencies
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Term, abbreviation or
acronym

Meaning

NAXA North Australian Exercise Area

nm nautical miles

NMR north marine region

NO2 nitrogen dioxide

NOPSEMA National Offshore Petroleum Safety and Environmental Management
Authority

NOPTA National Offshore Petroleum Titles Administrator

NOTAM Notice to Airmen

NPF Northern Prawn Fishery

NRSMPA National Representative System of Marine Protected Areas

NT Northern Territory

NTG Northern Territory government

NWCS North-west cable system

NWMR north-west marine region

NWS north-west shelf

ODS(s) ozone-depleting substance(s)

OEM original equipment manufacturer

oIw oil in water

OPEP oil pollution emergency plan

OPGGS Act Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cwlth)

OPGGS (E) Regulations

Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009 (Cwith)

OSPAR The 1992 OSPAR Convention (“Convention for the protection of the
marine environment of the north-east Atlantic”)

owD oil-in-water dispersions

ows oil-water separator

PAH(s) polycyclic aromatic hydrocarbon(s)

PDCA plan, do check, act
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Term, abbreviation or
acronym

Meaning

PEZ potentialexposure zone (the areaexposed to hydrocarbons in the event
of a worst-case credible oil spill, established using low exposure
thresholds)

PLONOR pose little or no risk (to the environment)

POB personnel on board

POTS Act Protection of the Sea (Prevention of Pollution from Ships) Act 1983

ppb parts per billion

ppm parts per million

ppm(v) parts per million by volume

ppt parts per thousand

PTS permanent threshold shift

PTW permit to work

QA/QC quality assurance and quality control

Ramsar Convention

The Convention on Wetlands of International Importance, especially as
Waterfowl Habitat (the Ramsar Convention)

RO

reverse osmosis

ROV

remotely operated (underwater) vehicle

Sea Dumping Act

Environment Protection (Sea Dumping) Act 1981 (Cwlth)

SEEMP Ship Energy Efficiency Management Plan
SIMA spill impact mitigation assessment

SMPEP a shipboard marine pollution emergency plan
SOz sulphur dioxide

SOLAS International Convention for the Safety of Life at Sea
SOPEP shipboard oil pollution emergency plan

SPL sound pressure level

SPRAT species profile and threats

STP sewage treatment plant

tCO2-e tonnes of carbon dioxide equivalent

T tonne
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Term, abbreviation or | Meaning

acronym

TPH total petroleum hydrocarbons
TSS total suspended solids

TTS temporary threshold shift
UXo unexploded ordinance

USBL ultra-short baseline

VMS vessel monitoring system

WA Western Australia

WA DoT Department of Transport (WA)
WA EPA Environment Protection Authority (WA)
WCSS worst-case spill scenarios
WSF water-soluble fraction

us microseconds

pPa micropascal

o/l micrograms per litre
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INTRODUCTION
Scope

In December 2021, the Australian Government released five greenhouse gas (GHG)
storage acreage release areas offshore of Western Australia (WA) and the Northern
Territory (NT), for the purpose of GHG storage exploration and assessment. INPEX Browse
E&P Pty Ltd (INPEX) on behalf of the Bonaparte Carbon Capture and Storage Assessment
Joint Operating Agreement participants was successfully awarded a GHG assessment
permit over one of these areas, G-7-AP (Figure 1-1), located offshore in the Bonaparte
Basin off northern Australia.

INPEX is proposing to undertake exploration drilling in G-7-AP between 2023 and 2027.
Prior to commencement of exploration drilling activities, pre-drill geophysical and
geotechnical site surveys are required at the locations of the proposed wells. This
Environment Plan (EP) covers geophysical and geotechnical site survey activities within an
area of G-7-AP. Exploration drilling activities will be the scope of a separate EP.
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Figure 1-1: Location of greenhouse gas assessment permit G-7-AP
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1.3
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The G-7-AP permit area is wholly located within Commonwealth waters approximately 100
km from Darwin.

Pre-drill site survey activities are provisionally expected to be conducted in the second half
of 2023. However, for contingency purposes this EP allows for the activities to occur
anytime in the calendar years 2023 and 2024.

The scope of this EP does not include the movement of vessels or helicopters outside of
the permit area (e.g. travel to and from G-7-AP). These activities will be undertaken in
accordance with other relevant maritime and aviation legislation; most notably, the
Navigation Act 2012 (Cwith) and Civil Aviation Act 1988 (Cwlth).

Objectives

The objectives of this EP are to:

. demonstrate that the environmental impacts and risks associated with the
greenhouse gas activity have been reduced to ‘as low as reasonably practicable’
(ALARP) and are of an acceptable level.

. establish appropriate environmental performance outcomes, environmental
performance standards and measurement criteria in relation to the activity.

. define an appropriate implementation strategy and monitoring, recording and
reporting arrangements, whereby compliance with this EP, the Offshore Petroleum
and Greenhouse Gas Storage (Environment) Regulations 2009 (Cwith) (OPGGS (E)
Regulations), and other relevant legislative requirements, can be demonstrated.

. demonstrate that INPEX has carried out the consultations required by the OPGGS (E)
Regulations.

. demonstrate that the measures adopted by INPEX, arising from the consultation
process, are appropriate.

o demonstrate that the greenhouse gas activity complies with the Offshore Petroleum
and Greenhouse Gas Storage Act 2006 (OPGGS Act) and the OPGGS (E) Regulations.

Overview of activity description

Table 1-1 provides an overview of the exploration activities to be undertaken under this
EP.

Table 1-1: Overview of the activity description

Item Description
T
Basin Petrel Sub-basin (adjacent to Petrel Field)
Activity location Wholly located within Commonwealth waters adjacent to the Joseph

Bonaparte Gulf (JBG) approximately 100 km west of Darwin Harbour, in
the North Marine Region (NMR) of the Timor Sea.

Survey activities will occur at two well locations within the defined
Project Area, which is located within the boundaries of the G-7-AP
permit area (Section 3.1).

Water depth Approximately 75 m to 100 m at Lowest Astronomical Tide (AHD; mean
sea level).
Vessels Survey vessels.

Exact vessels are to be determined based on availability.

Document No: TO87-AH-PLN-70001 Page 18 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



1.4

Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

Item

Description

Activities

Earliest activity
commencement

Duration

Pre-drill site survey consisting of:

- geophysical survey including multibeam echo sounder (MBES), side-
scan sonar, sub-bottom profiling, and magnetometer.

- geotechnical survey comprising of piezocone penetration tests and
seabed grab sampling.

Note, the geophysical survey and geotechnical survey will be done
sequentially, with only one vessel being in the Project Area at any time.
Initially, the geophysical survey will be undertaken at each well location.
Following this, the vessel will be reconfigured (or a new vessel hired
with adequate configuration) prior to conducting the geotechnical survey
at each of the well locations.

Second half of 2023

Continual operations, 24 hours a day

Approximately 30 days in total for both proposed well locations i.e.
approximately 20 of geophysical survey (—10 days at each location) and
10 days of geotechnical survey (=5 days at each location).

Titleholder details

INPEX Browse E&P Pty

Ltd is a joint titleholder of GHG assessment permit G-7-AP but has

been nominated as the single titleholder for the purposes of taking eligible voluntary
actions under subsection 775B of the OPGGS Act, such as making submissions.

In accordance with Regulation 15(1) of the OPGGS (E) Regulations, details of the titleholder
are described in Table 1-2. INPEX will be responsible for ensuring that activities covered in

this EP are carried out

in accordance with the OPGGS (E) Regulations, this EP and other

applicable Australian legislation.

In accordance with Regulation 15(2) of the OPGGS (E) Regulations, details of the

titleholder’s nominated

liaison person are provided in Table 1-3.

Table 1-2: Titleholder details

Name

INPEX Browse E&P Pty Ltd (INPEX)

Business address

Level 22, 100 St Georges Tce, Perth, WA 6000

Telephone number

+61 8 6213 6000

Fax number

+61 8 6213 6455

Email address

enquiries@inpex.com.au

ABN

65 165 711 017
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Table 1-3: Titleholder nominated liaison person

Name Jake Prout

Position Environment Operations Team Lead

Business address Level 22, 100 St Georges Tce, Perth, WA 6000
Telephone number +61 8 6213 6000

Email address jake.prout@inpex.com.au

1.4.1 Notification arrangements

In the event that the titleholder, nominated liaison person or contact details for the
nominated liaison person change, INPEX will notify the regulator in accordance with
Regulation 15(3) of the OPGGS (E) Regulations.
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ENVIRONMENTAL MANAGEMENT FRAMEWORK
Corporate framework

INPEX’s Business Management System (BMS) is a comprehensive, integrated system that
includes standards and procedures necessary for the management of health, safety and
environment (HSE) risks.

The INPEX Environmental Policy sets the direction and minimum expectations for
environmental performance and is implemented through the standards and procedures of
the BMS. The BMS and Environment Policy are further described in Section 9 in accordance
with Regulation 16(a) of the OPGGS (E) Regulations.

Legislative framework

In accordance with Regulation 13(4) of the OPGGS (E) Regulations, the legislative
framework relevant to the activity is listed in Table 2-1. A summary of applicable industry
standards and guidelines is also presented in Table 2-2. Ongoing management of legislative
and other requirements is described further in in Section 9.8.1.
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Table 2-1: Summary of applicable legislation

Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

Environment
Protection
Biodiversity
Conservation Act 1999
(EPBC Act; Cwith)

and

and

Environment
Protection
Biodiversity
Conservation
Regulations 2000
(EPBC Regulations)

and

Provides for the protection
and management of
nationally and internationally
important flora, fauna,
ecological communities, and
heritage places.

The OPGGS (E) Regulations were revised in February 2014
to include the requirement that matters protected under
Part 3 of the EPBC Act are considered and any impacts are
at acceptable levels.

Part 8 of the EPBC Regulations outlines requirements for
vessel when interacting with cetaceans.

The EPBC Act provides for protection of ‘matters of national
environmental significance’including not only listed species
but also heritage properties and Ramsar wetlands. There
are exemptions covering provisions of Part 3 and 13 of the
EPBC Act, for the undertaking ofactivities when responding
to maritime environmental emergencies, in accordance
with the National Plan for Marine Environmental
Emergencies (NatPlan).

Australian Marine Parks (AMPs) are proclaimed under the
EPBC Act and associated management plans are enacted
under this legislation.

Section 4.3 — Australian marine
parks

Section 7.6.1 — Physical
presence of vessels and Section
7.4.2 - Interaction with marine
fauna

Section 7.3 — Noise and
vibration

Section 8 — Emergency
conditions

INPEX Browse Regional Oil
Pollution Emergency Plan
(OPEP)

A demonstration of how this EP
addresses the relevant
conservation management
documents related to EPBC Act
listed species has been

presented in Appendix A.

OPGGS Act
and

OPGGS (E) Regulations
(Cwith)

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

The OPGGS (E) Regulations require that the activity is
undertaken in an ecologically sustainable manner, and in
accordance with an accepted EP.

Implementation of the BMS.
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

The OPGGS (E) Regulations
under the OPGGS Act require
a titleholder to have an
accepted environment plan in
place for an activity.

Navigation Act 2012

(Cwlth)

The primary legislation that
regulates ship and seafarer
safety, shipboard aspects of
protection of the marine
environment, and
employment conditions for
Australian seafarers.

The Navigation Act 2012 includes specific requirements for
safe navigation, including systems, equipment and
practices consistent with the International Convention for
the Safety of Life at Sea (SOLAS) and the International
Regulations for Preventing Collisions at Sea (COLREGS), as
implemented as maritime law in Australia through a series
of Marine Orders, including Marine Order 21 — Safety of
navigation and emergency procedures and Marine Order 30
— Prevention of collisions.

The Navigation Act 2012, in conjunction with the Protection
of the Sea (Prevention of Pollution from Ships) Act 1983
and through legislative Marine Orders, also requires vessels
to have pollution prevention certificates (see below).

Section 7.6.1 — Physical
presence — disruption to other
marine users

Section 8.2 - Vessel collision

Implementation of the BMS.

Protection of the Sea
(Prevention of Pollution
from Ships) Act 1983
(POTS Act; Cwith)

The POTS Act provides for the
prevention of pollution from
vessels, including pollution by

oil, noxious liquid substances,
packaged harmful
substances, sewage,

garbage, and air pollution.

The requirements of the POTS Act are implemented as
maritime law in Australia through a series of Marine Orders
and legislative instruments, made and administered by the
Australian Maritime Safety Authority (AMSA). The
requirements of each Marine Order made under the POTS
Act and their relevance to the activity are outlined
separately below.

Section 7 and Section 8

Implementation of the BMS.
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

In conjunction with Chapter 4
of the Navigation Act 2012,
the POTS Act gives effect to
relevant requirements of the
International Convention for
the Prevention of Pollution
from Ships, 1973/1978
(MARPOL) in Australia.

Marine Order 91 —
Marine pollution
prevention — oil

Marine Order 91 implements
Part Il of the POTS Act,
Chapter 4 of the Navigation
Act 2012, and Annex | of
MARPOL (oil pollution).

The Marine Order provides
standards for the discharge of
certain oily mixtures or oily
residues and associated
equipment and include duties
to manage bunkering and
transfers of oil between
vessels; to maintain Oil
Record Books and Shipboard
Oil Pollution Emergency Plans
(SOPEPs); and to report oil
pollution.

Vessels 2400 gross tonnes (GT) are required to maintain:

International Oil Pollution Prevention (IOPP)
certificates to demonstrate that the vesseland onboard
equipment comply with the requirements of Annex | of
MARPOL (as applicable to vessel size, type and class).

Oil Record Books to record activities, such as fuel/oil
bunkering and discharges of oil, oily water, mixtures
and residues.

SOPEPs outlining the procedures to be followed during
an oil pollution incident.

Discharges must also comply with Annex | of MARPOL, and

oil

pollution incidents must also be reported to the

Australian Maritime Safety Authority (AMSA).

Section 7.1.3 - Routine
discharges

Section 7.7.1 — Accidental
release

Section 8 - Emergency

Conditions
INPEX Browse Regional OPEP
Implementation of the BMS.
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

Marine Order 93 -—
Marine pollution
prevention — noxious

liquid substances

Marine Order 93 - Marine
pollution prevention — noxious
liquid substances (made
under the Navigation Act
2012 and the POTS Act and
Annex Il of MARPOL) specifies
the requirements for the
prevention of contaminating
liquids and chemicals entering
the marine environment. It
also sets out guidelines for
developing a Shipboard
Marine Pollution Emergency
Plan (SMPEP).

Requirements of Marine Order 93 include:

¢ International pollution prevention certificates

e reporting requirements

e emergency plans, record books and tank cleaning.

INPEX and vessel contractor will comply with the Marine
Order 93 as appropriate to vesselclass, in relation to the
discharge to sea of any noxious liquid substances.

Marine vessels >150 GT will carry SMPEPs approved under
MARPOL Annex Il, Regulation 17 if the vesselis carrying
noxious liquid substances in bulk. (noting that the vessels
SOPEP and SMPEP may be combined into a single
document).

Section 7.7.1 — Accidental

release

Implementation of the BMS.

Marine Order
Marine pollution
prevention — packaged
harmful substances

94 -

Marine Order 94, — Marine
pollution prevention —
packaged harmful
substances, and the POTS Act
relating to packaged harmful
substances as defined by
Annex Il of MARPOL.

Requirements of Marine Order 94 include:

¢ management of harmful substances in packaged form
e considerations prior to washing substances overboard
¢ notifying and reporting incidents.

INPEX and vessel contractor will com ply with Marine Order
94 as appropriate to vessel class, through reporting the
loss or discharge to sea of any harmful materials.

Section 7.2 -
management.

Waste

Implementation of the BMS.

Marine
Marine pollution
prevention — garbage

Order 95 -—

Marine Order 95 — Marine
pollution prevention —
garbage implements Part 111C
of the POTS Act, Chapter 4 of
the Navigation Act 2012, and
Annex \% of MARPOL
(garbage).

Vessels 2100 GT, or vessels certified to carry 15 persons
or more, are required to maintain a Garbage Management
Plan.

Vessels 2400 GT are required to maintain a Garbage
Record Book.

The requirements will apply to the vessels (as appropriate
to their size, type and class) at all times.

Section 7.2 -
Management

Waste

Implementation of the BMS.
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

The Marine Order provides for
the discharge of certain types
of garbage at sea, waste
storage, waste incineration,
and the comminution and
discharge of food waste. It
also sets out requirements for
garbage management and
recording.

Marine Order 96 —
Marine pollution
prevention — sewage

Marine Order 96 — Marine
pollution prevention —
sewage implements Part 111B
of the POTS Act, Chapter 4 of
the Navigation Act 2012, and

Annex v of MARPOL
(sewage).

The Marine Order includes
requirements for the
treatment, storage and

discharge of sewage and
associated sewage systems,
and for an International
Sewage Pollution Prevention
Certificate (ISPPC) to be
maintained on board.

Vessels 2400 GT are required to maintain an ISPPC to
demonstrate that vessels and their onboard sewage
systems comply with the requirements of Annex IV of
MARPOL.

Discharges of sewage must also comply with Annex | of
MARPOL, and oil pollution incidents must also be reported
to AMSA.

Section 7.1.3 -
discharges

Routine

Implementation of the BMS.

Marine Order 97 -
Marine pollution
prevention — air
pollution

Marine Order 97 — Marine
pollution prevention — air
pollution implements Part
I1ID of the POTS Act, Chapter
4 of the Navigation Act 2012,
and Annex VI of MARPOL (air
pollution).

Vessels 2400 GT are required to have International Air
Pollution Prevention (IAPP) certificates and Engine
International Air Pollution Prevention (EIAPP) certificates to
demonstrate that the vessel and onboard marine diesel
engines comply with the requirements of Annex VI of
MARPOL.

Section 7.1.2 -
emissions.

Atm ospheric

Implementation of the BMS.
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

The Marine Order sets
requirements for marine
diesel engines and associated
emissions, waste incineration
on board vessels, engine fuel
quality, and equipment and
systems containing ozone
depleting substances (ODS).

Low-sulphur fuel oil / marine diesel with 0.5% mass for
mass (m/m) sulphur content is required to be used.

In accordance with Annex VI of MARPOL, the requirements
do not apply to the following:

e emissions resulting from the incineration of substances
that are solely and directly the result ofthe exploitation
and offshore processing of seabed mineral resources
(i.e. hydrocarbons), including but not limited to flaring
during well completion and testing operations and
flaring arising from upset conditions

e emissions associated solely and directly with the
treatment, handling, or storage of seabed minerals
(i.e. hydrocarbons)

e emissions from marine diesel engines that are solely
dedicated to the exploration, exploitation and
associated offshore processing of seabed mineral
resources (i.e. hydrocarbons).

Vessels 2400 GT are required to have an International
Maritime Organization (IMO)-approved waste incinerator,
as confirmed by the IAPP certificate.

Vessels 2400 GT with rechargeable systems containing
ODS to maintain an ODS Record Book.

Vessels 2400 GTto have an International Energy Efficiency
(IEE) certificate (as applicable to the vessel and engine
size, type and class).

Vessels =2400GT to have a Ship Energy Efficiency
Management Plan (SEEMP) (as applicable to the vesseland
engine size, type and class).
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

Biosecurity Act 2015
(Cwilth)

The Biosecurity Act 2015 and
its supporting legislation are
the primary legislative means
for managing risk of pests and

diseases entering into
Australian territory and
causing harm to animal, plant
and human health, the
environment and/or the
economy.

Of specific relevance to this EP, the Biosecurity Act 2015
(Cwilth) requires that ballast is managed within Australian
seas. The Biosecurity Act 2015 (Cwlth) now defines
Australian seas as:

o fordomestic and international vessels whose Flag State
Administration is party to the International Convention
for the Controland Management of Ships’Ballast Water
and Sediments (BWM Convention; IMO 2009)- the
waters (including the internal waters of Australia) that
are within the outer limits of the exclusive economic
zone (EEZ) of Australia (all waters within 200 nm); or

e for all other international vessels — the Australian
territorial seas (all waters within 12 nm).

Section 7.4.1 - Invasive marine
species

Implementation of the BMS.

The Biosecurity
Amendment
(Biofouling
Management)
Regulations 2021

The Biosecurity Amendment

(Biofouling Management)
Regulations 2021 provide
details of Australia’s pre-
arrival reporting

requirements and guidance
for operators of international
vessels that are subject to
biosecurity control while in
Australian territorial seas.

The Biosecurity Amendment (Biofouling Management)
Regulations 2021 requires the operators of all vessels to
provide information on the biofouling management
practices prior to arriving in Australia. The requirements
include:

e Mandatory pre-arrival questions related to biofouling
management practices namely:

o Confirm if the vessel has an effective biofouling
management plan?

0 Has the vessel been cleaned of all biofouling
within 30 days of arriving in Australia?

o Does the vessel have an alternative biofouling
management method that has been pre-
approved by the department?

Section 7.4.1- Invasive marine
species

Implementation of the BMS.

Document No: TO87-AH-PLN-70001
Security Classification: Public

Revision: 5

Last Modified:9/11/2023

Page 28 of 253




Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

Legislation Description Requirements Demonstration of how
requirements are met in EP

o Do you intend to in-water (underwater) clean
biofouling in Australia?

e \Vessel operators to demonstrate proactive
management of biofouling by implementing one of the
three accepted proactive biofouling management
options:

o Implementation of an effective biofouling
management plan; or

o0 Cleaned all biofouling within 30 days prior to
arriving in Australian territory; or

o0 Implementation of an alternative biofouling
management method pre-approved by the
department.

Biodiversity Ensures the protection of | Consultwith WA and NT bodies to obtainrelevantpermit(s) | Section 8 — Emergency
Conservation Act 2016 | biodiversity and humane | before awildlife hazing and post-contact wildlife response. | conditions

(WA) treatment of native fauna. INPEX Browse Regional OPEP.

Animal Welfare Act | Ensures appropriate
2002 (WA) treatment and management
of wildlife in the event of a
potential hydrocarbon spill
and response activities.

Animal Welfare Act
1999 (NT)

Biodiversity
Conservation
Regulations 2018 (WA)
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

Fisheries Act 1988 (NT) | The Fisheries Act is | INPEX will manage its operations in accordance with the | Section 7.4.1 - Invasive marine
. . . administered by the NT | Fisheries Act 1988 and the associated Fisheries Regulations | species
Fisheries Regulations . - L - .
1992 (NT Department of Industry, | (1992) with respect to managing potential invasive marine Implementation of the BMS
(NT) Tourism and Trade (DITT) | species (IMS) risks. plementation of the )

and provides for the long-

term sustainable

management of aquatic

resources including the

protection of the environment

and economy from the

introduction and spread of

aquatic pests.
Underwater Cultural | This Act replaced the Historic | Discovery of underwater cultural heritage must be notified | Section 4.9.4 - Underwater
Heritage Act 2018 Shipwreck Act 1976 and | within 21 days of the discovery. cultural heritage

id tecti f .
provides protection ~for Proponents of seabed developments are expected to | Section 7.5 - Seabed
shipwrecks, sunken aircraft . .
perform both desktop and direct assessments of the | disturbance
and othertypes ofunderwater . ; -
- ; . potential underwater cultural heritage resource of their .
heritage including human Section 8 — Emergency

remains that have been in

project area prior to work commencing.

conditions

Australian waters for at least | The Act prohibits certain activities within protected zones

75 years. This protection | (prohibited conduct) including but not limited to:
applies whether or not the

shipwrecks have been | © Entry of persons or vessels

previously located. | «  Allowing a vessel to become stationary

Disturbance of a protected
shipwreck, or any other|*
adverse impact including an
indirect impact, without a
permitis an offence underthe | ®
Act.

Underwater activities
e Anchoring or mooring vessels
Release or deposit of objects or materials.

Any access to protected zones would only occur during oil
spill response activities and this is exempt as per Section
29(3)C ‘dealing with an emergency involving a serious
threat to the environment’.
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Legislation Description Requirements Demonstration of how
requirements are met in EP

Environment The Sea Dumping Act | The Act prohibits the ocean disposal of material considered | N/A
Protection (Sea | regulates the loading and | too harmful to be released into the marine environment. It
Dumping) Act 1981 | dumping of waste at sea and | also regulates permitted ocean waste disposal to minimise
(Cwlth) the placement of artificial | its environmental impacts. The Act applies to all vessels,
reefs within Australian | aircraft and platforms in Australian Waters, and to all
Waters. Australian vessels and aircraft in any part of the sea.

Sea dumping is any:

e deliberate disposal into the sea of wastes or other
matter from vessels, aircraft, platforms, or other man-
made structures at sea

e deliberate disposal into the sea of vessels, aircraft,
platforms, or other man-made structures at sea

e storage of wastes or other matter in the seabed and
the subsoil thereof from vessels, aircraft, platforms, or
other man-made structures at sea

e abandonment or toppling at site of platforms or other
man-made structures at sea, for the sole purpose of
deliberate disposal.

Sea dumping does not include:

e disposalderived from the normaloperationsofvessels,
aircraft, platforms, or other man-made structures at
sea such as sewage and galley scraps. These
discharges are regulated by AMSA marine orders.

placing matter for a purpose other than disposal, provided
that such placementis not contrary to the aims of the
London Protocol.

Document No: TO87-AH-PLN-70001 Page 31 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

National Greenhouse
and Energy Reporting
Act 2007 (Cwith;
NGER)

The Act provides a single,
national framework for the
reporting and distribution of
information related to
greenhouse gas (GHG)
emissions, GHG projects,
energy production and energy
consumption.

The Clean Energy Regulator administers the NGER Act, its
legislative instruments, and related policies and processes.

Reporting requirements under the NGER Act are made via
the Emissions and Energy Reporting System (EERS) on an
annual basis.

EERS allows all NGER reporters to submit emissions and
energy reports under sections 19, 22G and 22X of the
NGER Act.

Vessel contractors are responsible for NGER reporting™ for
the proposed activity described within this EP as they have
operational control under the NGER Act.

*subject to exceeding the reporting threshold of 25 kt or
more of GHG (scope 1 and 2 emissions).

Section 7.1.2 -
emissions.

Atmospheric
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Table 2-2: Summary of applicable conventions, agreements, industry standards and

guidelines

Guideline

Description

Australian and New Zealand
guidelines for fresh and marine
water quality (ANZG 2018)

These guidelines provide a framework for water resource
management and state specific water quality guidelines for
environmental values, and the context within which they
should be applied.

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

This convention is designed to reduce pollution of the seas,
including dumping, oil and exhaust pollution. MARPOL
currently includes six technical annexes. Special areas with
strict controls on operational discharges are included in most
annexes.

International Convention on the
Control of Harmful Anti-fouling
Systems

This convention prohibits the use of harmful organotins in
anti-fouling paints used on ships and establishes a
mechanism to prevent the potential future use of other
harmful substances in anti-fouling systems.

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

In the event of an offshore emergency event that endangers
the life of personnel, SOLAS may take precedence over
environmental management.

Bonn Agreement for Cooperation
in Dealing with Pollution of the

North Sea by Oil and other
harmful substances (Bonn
Agreement)

The Bonn Agreementis the mechanism by which the North
Sea states, and the European Union (the Contracting Parties),
work togetherto help each otherin combating pollution in the
North Sea area from maritime disasters and chronic pollution
from ships and offshore installations; and to carry out
surveillance as an aid to detecting and combating pollution at
sea.

The Bonn Agreement Oil Appearance Code may be used
during spill response activities.

The APPEA Code of Environmental
Practice (APPEA 2008)

Recognising the need to avoid or minimise and manage
impacts to the environment, this code of environmental
practice includes four basic recommendations to APPEA
members undertaking activities:

1. Assessthe risks to, and impacts on, the environment as
an integral part of the planning process.

2. Reduce the impact of operations on the environment,
public health and safety to ALARP and to an acceptable
level by using the best available technology and
management practices.

Consult with stakeholders regarding industry activities.

Develop and maintain a corporate culture of
environmental awareness and commitment that supports
the necessary management practices and technology,
and their continuous improvement.

Australian Ballast Water
Management Requirements,
Version 8 (DAWE 2020)

Australian Ballast Water Management (BWM) Requirements
outline the mandatory ballast water management
requirements to reduce the risk of introducing harmful
aquatic organisms into Australia’s marine environment
through ballast water from international vessels. These
requirements are enforceable under the Biosecurity Act 2015.
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Guideline

Description

Australian Biofouling Management
Requirements (Version 1) (DAWE
2022h)

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

International Convention for the
Control and Management of Ships’
Ballast Water and Sediments
(BWM Convention) (IMO 2009)

All vessels are required to manage their ballast water and
sediments in accordance with the BWM Convention and
Biosecurity Act 2015. The convention came into force on 8
September 2017 and Australia’s ballast water policy and
legislation align with the convention.

Guidelines for the control and
management of ships’ biofouling
to minimize the transfer of
invasive aquatic species (IMO
2012)

The guidelines provide a globally consistent approach to the
management of biofouling. They aim to reduce the risk of
translocation of marine pests from biofouling present on
immersed areas of vessels. It was adopted by IMO marine
environmentcommittee in the form of Resolution MEPC.207
(62) in 2011.

National Light Pollution Guidelines
for Wildlife. (DCCEEW 2023f)

The Guidelines provide best-practice industry standard for
managing potential impacts of light pollution on marine
fauna.

Minamata Convention on Mercury

The Conventioncovers allaspects ofthe life cycle of mercury,
controlling and reducing mercury across a range of products,
processes and industries. This includes controls on mercury
mining, manufacture and trade of mercury and products
containing mercury, disposalofmercury waste and emissions
of mercury from industrial facilities.

Australia ratified the Minamata Convention on 7 December
2021. Countries that have ratified the Convention are bound
by international law to put controls in place to manage
emissions, releases and disposal of mercury and mercury
compounds.

Convention on the Prevention of
Marine Pollution by Dumping of
Wastes and Other Matter 1972
(London Convention) and London
Protocol

The London Protocol aims to protect and preserve the marine
environment from all human activities and take all practical
steps to prevent pollution ofthe seabythe dumping of wastes
and other matter. Australia became a Party to the London
Protocol in 2000 and fulfils its international obligations under
the London Protocol through the Sea Dumping Act.

United Nations Framework
Convention on Climate Change
(1992)

The objective of the Convention is to stabilise GHG
concentrations in the atmosphere at a level that would
prevent dangerous interference with the climate system.
Australia ratified the Convention in December 1992 and it
came into force on 21 December 1993.

Paris Agreement Climate

Change (2015)

on

The Paris Agreement’s central aim is to strengthen the global
response to the threat of climate change by keeping a global
temperature rise this century well below 2 °C above pre-
industriallevels and to pursue efforts to limitthe temperature
increase even further to 1.5 °C.

The Paris Agreement provides the international framework
and context around Australia’'s nationally determined
contributions (NDC).
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Guideline Description

National disaster risk reduction | In 2019, the Australian Government agreed to a National
Framework Disaster Risk Reduction Framework outlining foundational
actions to be taken across all sectors to address existing
disaster risk and minimise the creation of new risk. The
frameworkrecognises global climate change as an underlying
driver of disaster risk.
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ACTIVITY DESCRIPTION
Location and project area

G-7-AP (herein referred to as the GHG assessment permit) is located in the Bonaparte
Basin, to the north of the JBG in Commonwealth waters offshore of the NT (Figure 1-1).
G-7-AP is situated approximately 100 km west of Darwin and the drilling project area is
approximately 200 km west of Darwin at its closest point.

The pre-drill site survey activities covered by this EP will fall within the boundaries of the
proposed project area, a small section of the broader GHG assessment permit (Figure 3-1)
where water depths range from approximately 75 m to 100 m.
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Figure 3-1: Proposed project area within G-7-AP
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Schedule

A pre-drill site survey, lasting up to approximately 30 days, will be undertaken at
proposed well locations within the project area. The objective of the survey activities
is to evaluate the environment at the planned drilling locations and confirm suitability
for a mobile offshore driling unit (MODU). Site survey activities are planned to
commence in the second half of 2023; however, exact start dates are subject to vessel
availability .

For contingency purposes, this EP allows for the activities to occur within the calendar
years 2023 and 2024. Activities will be undertaken on a continual 24 hours per day basis.

Pre-drill site survey scope

The scope of the pre-drill site survey is to obtain a range of geophysical and geotechnical
data for two proposed well locations to enable the identification of any geohazards and
allow completion of the required assessments for the MODU. The survey activities may be
performed across an area of up to approximately 50 km?2 centred on each of the two
proposed well locations.

The survey vessel contractor is yet to be confirmed; however, they will be selected in
accordance with the INPEX contractor management requirements described in Section
9.8.4.

The geophysical elements of the surveys will be undertaken using a multi-purpose, survey
vessel and are expected to last for approximately 10 days at each proposed well location.
The geotechnical scopes may be undertaken by the same survey vessel (with reconfigured
equipment) or potentially a separate survey vessel may be required. The geotechnical
scope is expected to take approximately 10 days to complete (5 days at each well location).
Note, only one survey vessel will be in the Project Area at any time.

The survey vessel/s will use marine gas oil (MGO) fuel. Vessel speeds during geophysical
survey data acquisition are expected to be low (typically <5 knots) and during the
geotechnical scope the vessel will be stationary. Due to the relatively short duration of the
survey (approximately 30 days in total), vessel refuelling, crew changes or anchoring are
not anticipated to be required. The survey vessel/s are expected to be mobilised from
Darwin.

Survey methodology

The activities to be undertaken under this EP include the following:
e geophysical survey scope comprising of:

o MBES

o0 side scan sonar

0 sub-bottom profiling

0 magnetometer
e geotechnical survey scope comprising of:

0 seabed grab sampling

0 geotechnical borehole/piezocone penetration tests.
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3.4.5
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Multibeam echo sounder

Echo sounder 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.

A multibeam echo sounder transmits at frequencies between 200 kHz and 400 kHz with
pulse lengths from 10 to 500 us. Indicative sound output at the source is equipment
dependent and may range from 163 to 190 dB re 1 pPa@1m.

Side-scan sonar

Use of side-scan sonar methods will enable INPEX 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
(either 120 kHz or 410 kHz) which reflect seabed features. Indicative sound output at
source may range from 137 to 200 dB re 1 yPa@1m.

Sub-bottom profiler

Acoustic sub-bottom profiling 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 low frequency (1—16 kHz) with an indicative sound output at source
ranging from 142 to 200 dB re 1 pPa@1m.

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,
therefore not presenting an environmental hazard or threat.

Seabed grab sampling

Samples of seabed sediments will be collected to validate and ground truth the geophysical
survey data. Grab samples (approximately 16 depending on the variability of the seabed
within the project area) 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 making contact with the seabed. Upon
triggering it retains approximately 0.13 m3 of sediment. The sample is then brought back
to the vessel where it is logged and stored for further analysis.

Geotechnical boreholes

One geotechnical borehole and/or several piezo-cone penetrometer tests 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. Geotechnical investigation will extend to a depth of 30—45 m below the
seabed. The boreholes will be drilled and/or penetrometer tests be performed using subsea
coring equipment operated from a survey vessel. The duration to complete each borehole/
piezo-cone penetrometer tests will be approximately one day. Upon completion of the
geotechnical boreholes/ piezo-cone penetrometer tests all equipment will be retrieved back
to the vessel with nothing left on the seabed.
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GHG emissions

Expected direct GHG emissions generated during the proposed activity are presented in
Table 3-1. Emissions are calculated using the NGER Emissions and Energy Threshold
Calculator 2021-2022. Noting that these direct emissions relate to vessel contractors who
have operational control and are therefore required to report under the NGER Act (refer to
Table 2-1). There are no INPEX scope 1 or 2 emissions associated with the exploration
activities covered by this EP. The direct emissions are considered as scope 3 emissions for
INPEX Australia.

Table 3-1: Expected direct GHG emissions associated with the geophysical and
geotechnical survey

Activity GHG emissions

Pre-drill site survey vessel based on | 816 t-Co2-e
30 days

Summary of emissions, discharges, and wastes

A summary of the emissions, discharges, and wastes resulting from the activities are
described in Table 3-2, including indicative volumes where relevant. Relevant monitoring
and measurement conducted on the emissions and discharges are detailed below and
further described within the respective subsections of Section 7.

Table 3-2: Emissions (E), discharges (D) and wastes (W) generated during the planned

activity
Activity/system E, D, W  Description
T T

Power generation E Vessels Combustion emissions from survey vessels and
diesel-powered generators onboard emitted to the
atmosphere.

Noise emissions from survey vessel engines.

Geophysical survey E Survey Noise emissions from sub-bottom profiler, multi-

activities equipment bean echo sounder and side-scan sonar.

Cooling water D Vessels Seawater used as heat-exchange medium for
machinery engines. Return seawater containing
residual heat and residual sodium hypochlorite is
returned to sea.

Vessel deck drainage D Vessels Vessel deck drainage water will be discharged to
sea.

Bilge system D Vessels Treated contaminated bilge water  with
<15 ppm(v) oil in water (OIW) is discharged to
sea.

Sewage, grey water, D Vessels Treated effluent produced by sewage treatment

and macerated food plants is discharged to sea.

waste effluent
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Activity/system E, D, W  Description
T T

Ballast system D Vessels Return ballast is discharged to sea.

Foam fire D Vessels Firefighting foam is routed to the open drains/deck

extinguishing drainage system and may be released to seain the
event of system deployment. Minor quantities of
wind-blown foam may also be released.

Desalination brine D Vessels Brine produced from the Reverse Osmosis (RO)
process will be diluted and discharged to sea.

E Light emissions from deck and navigation lights on

vessels.

Miscellaneous w Vessels Solid and liquid wastes from general maintenance

operations, equipment replacement, etc., and
domestic wastes are transported to shore for
disposal.
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EXISTING ENVIRONMENT
Regional setting

The project area is situated in the Bonaparte Basin, approximately 200 km west of Darwin
in the NT (Figure 3-1). In the event of a worst-case unplanned oil spill, the area potentially
exposed to hydrocarbons, hereafter referred to as the potential exposure zone (PEZ),
covers a considerably larger area than the project area where planned activities will occur.

The spatial extent of the PEZ was determined from stochastic spill modelling using the low
hydrocarbon exposure thresholds described in NOPSEMA Bulletin #1 (NOPSEMA 2019).
This considered the worst-case credible hydrocarbon spill scenarios identified for the
activity (refer Section 7.7, Table 7-13) for surface hydrocarbons, shoreline accumulations
of oil, and entrained oil and dissolved aromatic hydrocarbons in the water column. The PEZ
has been used to identify relevant values and sensitivities that may be affected and has
been used as the basis for the EPBC Act Protected Matters database search (Appendix A).
In the absence of confirmed well locations, an EPBC Act Protected Matters database search
was undertaken for the project area and is also presented in Appendix Al.

The low thresholds that have been used to inform the extent of the PEZ are useful for oil
spill response planning and scientific monitoring (water quality) purposes but may not be
ecologically significant (NOPSEMA 2019). Therefore, in addition to the PEZ, an environment
that may be affected (EMBA) has also been established from stochastic spill modelling
using hydrocarbon exposure thresholds identified as having the potential to cause impacts
to receptors such as fauna and habitats (refer Section 8, Table 8-2).

The resulting PEZ and EMBA from the oil spill modelling are the sum of overlaid stochastic
modelling runs for the worst-case spill scenario, during all seasons (wet, transitional, and
dry) and under different hydrodynamic conditions (e.g., currents, winds, tides, etc.). As
such, the actual area that may be affected from any single spill event would be considerably
smaller than represented by the PEZ or EMBA. The PEZ and EMBA are both geographically
represented in the figures throughout this section of the EP and in Figure 8-1. As further
detailed in Appendix B.7, if time-weighted modelling was used to inform the resulting PEZ
and EMBA, it would result in the significant reduction in geographical extent of both the
PEZ and EMBA.

Australian waters

Australia’s offshore waters have been divided into six marine regions in order to facilitate
their management by the Australian Government under the EPBC Act. The project area is
located entirely within the North Marine Region. The PEZ intersects with the NMR and the
Northwest Marine Region (NWMR). The relevant key features of the NMR and NWMR in the
context of the project area and PEZ are further described in subsequent sections of this
EP.

North-west Marine Region

The NWMR comprises Commonwealth waters, from the WA-NT border in the north, to
Kalbarri in the south. The NWMR encompasses a number of regionally important marine
communities and habitats which support a high biodiversity of marine life and feeding and
breeding aggregations (DSEWPaC 2012a).

1 The EPBC Act Protected Matters Search Tool (https://pmst.awe.gov.au) uses a 32 km grid square for data
across marine regions. Where boundaries of a Project Area, EMBA or PEZ overlap a 32 km? grid square, all
protected matters that fall within that grid square are captured within the PMST report output, regardless of
whether the project area, EMBA or PEZ actually overlap the protected matter or not. This results in protected
matters being included in the PMST, that may actually be >30 km away from a location.
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North Marine Region

The NMR comprises Commonwealth waters from the WA—NT border to West Cape York
Peninsula. This region is highly influenced by tidal flows and less by ocean currents. The
marine environment of the NMR is known for its high diversity of tropical species but
relatively low endemism, in contrast to other bioregions (DSEWPaC 2012b).

Key ecological features

The Australian Government has identified parts of the marine ecosystem that are of
importance for a marine region’s biodiversity or ecosystem function and integrity, referred
to as key ecological features (KEFs). The project area does not overlap any KEFs (Appendix
A). Three KEFs are located within the PEZ (Figure 4-1) as follows:

. Pinnacles of the Bonaparte Basin
. Carbonate bank and terrace system of the Sahul Shelf
. Carbonate bank and terrace system of the Van Diemen Rise.

Pinnacles of the Bonaparte Basin KEF

The Pinnacles of the Bonaparte Basin KEF is present within the NMR and NWMR. The
Pinnacles of the Bonaparte Basin KEF consists of an area containing limestone pinnacles,
up to 50 m high (above the surrounding seabed) and is located in the western JBG on the
mid-to-outer edge of the shelf (DSEWPaC 2012b). They represent 61% of the limestone
pinnacles in the NWMR and 8% of limestone pinnacles in the Australian EEZ (Baker et al.
2008). There are no pinnacles present within the project area with the nearest pinnacle
located approximately 16 km west at the closest point.

The Pinnacles of the Bonaparte Basin are thought to be the eroded remnants of underlying
strata. It is likely that the vertical walls generate local upwelling of nutrient-rich water,
leading to phytoplankton productivity that attracts aggregations of planktivorous and
predatory fish, seabirds, and foraging turtles (DSEWPaC 2012b).

As the pinnacles provide areas of hard substrate in an otherwise relatively featureless, soft
sediment environment they are presumed to support a high number of species. Associated
communities are thought to include sessile benthic invertebrates including hard and soft
corals and sponges, and aggregations of demersal fish species such as snapper, emperor,
and grouper (Brewer et al. 2007). The pinnacles are thought to be a feeding area for
flatback, loggerhead and olive ridley turtles, while green turtles may traverse the area.
Humpback whales and green sawfish are also likely to occur in the Pinnacles of the
Bonaparte Basin KEF (Donovan et al. 2008). However, due to their ecology, sawfish
(generally estuarine rather than open-ocean species) are not expected to be present within
open-ocean environments.
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Figure 4-1: Key ecological features in north-west Australia
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Carbonate Bank and Terrace System of the Sahul Shelf KEF

The carbonate bank and terrace system of the Sahul Shelf KEF is located in the western
JBG, approximately 85 km west of the project area, at its closest point. The carbonate
bank and terrace system of the Sahul Shelf KEF is recognised for its biodiversity values (a
unique seafloor feature with ecological properties of regional significance), which apply to
both its benthic and pelagic habitats. The banks consist of a hard substrate with flat tops.
Each bank occupies an area generally less than 10 km?2 and is separated from the next
bank by narrow sinuous channels up to 150 m deep (DSEWPaC 2012a).

Although little is known about the bank and terrace system of the Sahul Shelf, it is
considered to be regionally important due to its continuous and large expanse, as well as
the ecological role it is likely to play in the biodiversity and productivity of the Sahul Shelf
(DSEWPaC 2012a). The banks support a high diversity of organisms, including reef fish,
sponges, soft and hard corals, gorgonians, bryozoans, ascidians, and other sessile
filter-feeders (Brewer et al. 2007). They are foraging areas for loggerhead, olive ridley and
flatback turtles. Humpback whales and green and freshwater sawfish are also likely to
occur in the carbonate bank and terrace system of the Sahul Shelf KEF (Donovan et al.
2008). However, due to their ecology, sawfish (generally estuarine rather than open-ocean
species), are not expected to be present within open-ocean environments.

Carbonate Bank and Terrace System of the Van Diemen Rise KEF

The carbonate bank and terrace system of the Van Diemen Rise KEF is located
approximately 80 km north of the project area at its closest point.

The carbonate bank and terrace system of the Van Diemen Rise KEF supports a complex
system of shallow carbonate banks and shoals over a limestone terrace, strongly dissected
by tidal channels and paleo-river channels (including the =150 m deep Malita Shelf Valley).
Shallow, clear waters provide for a deep euphotic zone, the depth to which sufficient light
for photosynthesis penetrates into the ocean. Therefore, enhanced benthic primary
production and localised upwellings generated by interactions between the complex
topography and tidal currents encourage phytoplankton productivity and aggregations of
fish. The banks, shoals and channels offer a heterogeneous environment of shallow to deep
reef, canyon, soft sediment, and pelagic habitats to a diverse range of tropical species of
predominantly Western Australian affinities (DSEWPaC 2012b).

Australian marine parks

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

Established AMPs under the EPBC Act, and any zones within them, must be assigned to an
International Union for Conservation of Nature (IUCN) Protected Area Category
(Environment Australia 2002). The IUCN categories that are present within the AMPs
intersected by the PEZ, as shown in Table 4-1, include:

o [UCN Category la — Strict nature reserve — Protected area managed mainly for
science.

o [UCN Category Il — National Park — Protected area managed mainly for ecosystem
conservation and recreation.

e |UCN Category IV — Habitat/species management area — Protected area managed
mainly for conservation through management intervention.
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¢ [UCN Category VI — Managed resources protected areas — Protected area managed
mainly for the sustainable use of natural ecosystems. Area containing predominantly
unmodified natural systems, managed to ensure long term protection and
maintenance of biological diversity, while providing at the same time a sustainable
flow of natural products and services to meet community needs.

The Director of National Parks (DNP) may make, amend, and revoke prohibitions,
restrictions, and determinations under regulations 12.23, 12.23A, 12.26, 12.56 and 12.58
of the EPBC Regulations where it is considered necessary to:

e protect and conserve biodiversity and other natural, cultural and heritage values; or
e to ensure human safety or visitor amenity; or
e where it is otherwise necessary to give effect to the management plan.

The Commonwealth DNP has issued a general approval under Section 359B of the EPBC
Act allowing a range of activities to occur within these AMPs. The activities approved
including ‘mining operations’ which, as defined under the EPBC Act, also includes all GHG
activities, including associated emergency response activities. No other approvals relating
to this activity are required from the DNP.

Actions to respond to oil pollution incidents (including environmental monitoring and
remediation) in AMPs, can be undertaken without an authorisation issued by the DNP,
provided that the actions are undertaken in accordance with an EP that has been accepted
by NOPSEMA. However, the DNP is to be notified of the pollution event or proposed spill
response actions within AMPs prior to the activity being undertaken where practicable. The
project area does not overlap any AMPs (Figure 4-2; Appendix A). The AMPs that overlap
the PEZ and their IUCN categories are shown in Figure 4-2 and outlined in Table 4-1, with
a further description provided in subsequent sections.

Table 4-1: AMP and IUCN categories

AMP 2 Sanctuary | (Marine) | Habitat Recreational | Multiple | Special Special
Zone National | Protection | Zone Use Purpose | Purpose
(lUCN |a) Park Zone (lUCN |V) Zone Zone Zone
Zone (1IUCN 1V) (IUCN (IUCN (Trawl)
(1UCN V1) Vi) (1UCN
) V)
Oceanic X X X
Shoals
Joseph X X
Bonaparte
Gulf

2 While the Kimberley MP is included in the EPBC Act Protected Matters database search of the PEZ (Appendix
A) it is located approximately 15 km from the boundary of the PEZ at its closest point (Figure 4-2) and
therefore does not overlap.
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Figure 4-2: Australian and State/Territory marine parks, reserves, banks, and shoals
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Oceanic Shoals MP

The project area is located approximately 40 km from the Oceanic Shoals MP at its closest
point. The Oceanic Shoals MP occupies an area of approximately 72,000 km?2 with water
depths from less than 15 m to 500 m (Parks Australia 2022a). The Oceanic Shoals MP is
the largest marine park in the NMR, and includes important sea country for the Tiwi people
(TLC 2021) (refer to Section 4.9.5).

The Oceanic Shoals MP is an important resting area for turtles (internesting) for the
threatened flatback turtle and olive ridley turtle. It is also an important foraging area for
the threatened loggerhead turtle and olive ridley turtle (DNP 2018b).

Joseph Bonaparte Gulf MP

The JBGMP is located in the NMR, approximately 90 km south of the project area at its
closest point. It occupies an area of approximately 8,600 km?2 with water depths ranging
from less than 15 to 75 m (Parks Australia 2022b; Galaiduk et al, 2018). As detailed in
Section 4.9.5, areas of the coastline within the JBGMP are home to many Aboriginal groups
each with their own cultural values. The Miriuwung, Gajerrong, Doolboong, Wardenybeng
and Gija and Balangarra people have responsibilities for sea country in the marine park
(Parks Australia 2022b).

The JBGMP experiences some of the highest tides in northern Australia (up to 7 m) which,
together with a wide intertidal zone near the JBGMP, create a physically dynamic and turbid
environment characterised by a high level of primary productivity (Galaiduk et al, 2018).
Key conservation values of the reserve include (Parks Australia 2022b; DNP 2018b):

. important foraging area for threatened and migratory marine turtles (green and olive
ridley), and the Australian snubfin dolphin

. examples of the shallow water ecosystems and communities of the North West Shelf
Transition Province, the second largest of all the provincial bioregions on the shelf,
which includes the extensive banks that make up the Sahul Shelf, broad shelf terraces
and the shallow basin in the JBG (including the Cambridge-Bonaparte, Anson Beagle
and Bonaparte Gulf mesoscale bioregions).

The carbonate bank and terrace system of the Sahul Shelf KEF (enhanced productivity,
high biodiversity, and unique seafloor feature) is partly located within the JBGMP.

State and Territory reserves and marine parks

No State or Territory marine parks/reserves including indigenous protected areas (IPAs)
are located within the project area or the PEZ (Appendix A). The PEZ extends to the Tiwi
islands but does not include any IPAs and there is no shoreline contact.

Wetlands of conservational significance

There are no Ramsar sites within the project area or the PEZ (Appendix A). One nationally
important wetland the Finniss Floodplain and Fog Bay System, is located adjacent the south
eastern boundary of the PEZ on the NT coastline.

Finniss Floodplain and Fog Bay System

The Finniss Floodplain and Fog Bay System is an example of a beach-fringed curved bay

with continuous intertidal mudflats (DAWE 2022a). It is located approximately 1.5 km from
the outer boundary of the PEZ at its closest point.
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The site is a major breeding area for the magpie goose (Anseranas semipalmata) and
during the dry season acts as a refuge area for water birds. It is also a migration stop-over
area for shorebirds and a major breeding area for saltwater crocodile (DAWE 2022a). This
site is also recognised as an important bird area (IBA) with the intertidal mudflats of Fog
Bay reported to support many species of shorebird and waterbird colonies (BirdLife
International 2022a).

Physical environment
Climate
Air temperature

Air temperatures recorded at Channel Point, the closest Bureau of Meteorology (BOM)
climatological station to the projectarea, shows a mean temperature range of 17.2 degrees
Celsius (°C) to 32.3 °C (BOM 2022).

Winds

The JBG is characterised by a tropical climate with a dry (winter) season from May to
August, a wet (summer) season from October to March and transitional months of April
and September. During the dry (winter) season, east to southeast winds blow constantly,
and an anticlockwise sea circulation exists (Lees 1992), while during the wet (summer)
season wind and sea circulation are reversed, and tropical cyclones are common.

During the wet (summer) season the weather in northern Australia is largely determined
by the position of the monsoon trough, which can be in either an active or an inactive
phase. The active phase is usually associated with broad areas of cloud and rain, with
sustained moderate to fresh north-westerly winds on the north side of the trough.
Widespread heavy rainfall can result if the trough is close to, or over, land. An inactive
phase occurs when the monsoon trough is temporarily weakened or retreats north of
Australia. It is characterised by light winds, isolated showers, and thunderstorm activity,
sometimes with gusty squall lines.

Tropical cyclones can develop off the coast in the northern wet (summer) season, usually
forming within an active monsoon trough. Heavy rain and strong winds, sometimes of
destructive strength, can be experienced along the coast within several hundred km of the
centre of the cyclone. The Bonaparte Basin is prone to tropical cyclones, mostly during the
wet (summer) season from December to March. Under extreme cyclone conditions, winds
can reach 300 km/h.

Ambient wind-driven currents are generally directed from west to east during the wet
(summer) season (December to March) and east to west during the trade wind season
(April to November), while an offshore westward current persists throughout the year.

Rainfall

Rainfall data collected at Channel Point shows the mean monthly rainfall to range from 0.1
mm (dry/winter season) to 459.8 mm (wet/summer season) with the highest rainfalls
occurring between December to March (BOM 2022). Heaviest rainfall is typically associated
with tropical cyclones
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Air quality

There is currently no air quality data recorded within the vicinity of the project area.
However, given the distance from land, air quality is expected to be relatively high.
Potential sources of air pollution associated with anthropogenic influences are expected to
be emissions generated by shipping, and oil and gas activities, and therefore considered
to be localised in relation to the regional setting.

Oceanography
Currents

Broad-scale oceanography in the north-west Australian offshore area is complex, with
mayjor surface currents influencing the region, including the Indonesian Throughflow, the
Leeuwin Current, the South Equatorial Current, and the Eastern Gyral Current (Figure 4-3).
The Indonesian Throughflow current is generally strongest during the south-east monsoon
from May to September (Qiu et al. 1999). The Indonesian Throughflow is a key link in the
global exchange of water and heat between ocean basins. It brings warm, low-nutrient,
low-salinity water from the western Pacific Ocean, through the Indonesian archipelago, to
the Indian Ocean. It is the primary driver of the oceanographic and ecological processes in
the region (DSEWPaC 2012a).

Cyclone events generate the strongest currents in the Gulf, with current speeds in some
areas expected to reach 1.4 m/s; whereas ambient, noncyclonic wind-driven current
speeds are generally less than 0.1 m/s (Przeslawski et al. 2011).
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Figure 4-3: Surface currents for Western Australian waters
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Tides

The JBG experiences a mixed semidiurnal tide with a very large range in tidal elevations
and correspondingly strong tidal currents, recording some of the highest tides in northern
Australia (up to 7 m) (Przeslawski et al. 2011; Galaiduk et al. 2018).

Waves

Summertime tropical cyclones generate waves propagating radially out from the storm
centre. Depending upon the storm size, intensity, relative location and forward speed,
tropical cyclones may generate swell with periods of 6-10 seconds (s) from any direction
and with wave heights of 0.5-9.0 m.

Bathymetry and seabed habitats

The geomorphology of JBG is characterised by a large basin, inner shelf, banks and shoals,
terraces, and pinnacles (Carroll et al. 2012; Galaiduk et al. 2018). The seabed is generally
flat to gently sloping and is smooth, although pinnacles exist (refer to Section 4.2.1) with
the nearest pinnacle located 16 km west from the project area at its closest point. Water
depths within the project area ranges from approximately 75 m to 100 m AHD.

A collaborative study between Geoscience Australia and the Australian Institute of Marine
Science (AIMS) was undertaken to assess the Petrel sub-basin of the Bonaparte Basin as
a potential CO2 storage site (Nicholas et al. 2015). The study involved collection of baseline
geological data and ecological information on the seabed environments and habitats. The
assessment of seabed environments and habitats focussed on two areas, one of which
(Area 1) partially overlaps the project area and therefore provides relevant information on
the seabed habitats to be expected.

The seabed in Area 1 (in water depths of 78 m to 102 m) is characterised by shallow
paleochannels, plains, low-lying ridges, and fields of shallow pockmarks (Nicholas et al.
2015). Plains were reported to comprise approximately 88% of the seafloor of the area,
and were dissected by branching and discontinuous channels, which covered approximately
11% of the area (Nicholas et al. 2015). Channels ranged in size from tens of centimetres
deep and tens of metres wide, to six metres deep and up to one kilometre wide. Low-lying
ridges were identified on the plains and reported to be approximately 0.5 m high and 150
m to 200 m wide (Nicholas et al. 2015). Shallow depressions were numerous on the plains
and in paleochannels of the area, many of which were identified as pockmarks. On the
plains these were generally less than 1 m deep.

Seabed sediment samples collected from the area during the study were dominantly poorly
to very poorly sorted, gravelly to muddy sand. A total of 953 individual infauna
representing more than 100 species were collected from 21 grabs at ten sampling stations
within the area. Crustaceans dominated assemblages with 66% of individuals, followed by
polychaetes with 25% of individuals. The remaining taxa included nematodes,
echinoderms, and molluscs as well as epifaunal organisms such as cnidarians, sponges,
and bryozoans. Infaunal assemblages were not statistically different across the geomorphic
features (Nicholas et al. 2015).

Seabed habitats were reported to include barren sediments, bioturbated sediments, and
mixed patches with octocorals and sponges. Benthic assemblages generally corresponded
with geomorphic features where low-lying ridges supported mixed patches of octocorals
and sponges, reflecting stable substrate for their colonisation and growth (Nicholas et al.
2015). In contrast, plains and paleochannels supported lower densities of epifauna and a
higher occurrence of bioturbation from mobile surface sediments. Depressions on the
seabed (pockmarks) had no distinctive epifauna associated with these features.
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Environmental Resources Management Australia Pty Ltd undertook marine baseline studies
in 2010 and 2011 within the JBG for the GDF SUEZ Bonaparte LNG Project in the Petrel
and Tern gas fields (ERM 2011). The included surveys over petroleum titles, WA-6-R, WA-
18-P, WA-27-R and NT/RL1. NT/RL1 and WA-6-R (Petrel field) which are located
immediately west of the project area in water depths of approximately 85 m to 100 m.
ERM (2011) describes the seabed as mainly comprised of sand, coarse shell fragment and
silt with sparse (—2%) coverage of heterotrophic filter feeders such as octocorals (soft
corals and sea pens) and sponges, and hydrozoa (11-30% coverage at all sites). Infauna
comprised mainly polychaete worms, gastropods, shrimps, and crabs.

Water quality

Offshore surface waters are typically oligotrophic. This has been confirmed by studies
recording low nitrate concentrations and low phytoplankton abundance (Hallegraeff 1995).
In general, the region experiences an influx of comparatively nutrient-rich waters at depth
in summer (wet season) and a variety of processes, such as tidal currents, internal waves,
and cyclone mixing, are known to carry these nutrients into the bottom waters of the shelf
(Hallegraeff 1995).

With a large load of terrestrial sediment input to the JBG, the strong semi-diurnal tidal
currents present induce strong water column mixing and sediment resuspension, which
results in higher turbidity (e.g., suspended sediment concentrations in excess of 100 mg/l)
and enhanced nutrient levels (Galaiduk et al. 2018).

The surface waters in the JBG MP, located approximately 90 km south of the project area,
are characterised by very high primary productivity. The long-term annual mean surface
chlorophyll-a concentrations range from 0.6 - 27 mg/m?3 with levels in the dry season
(winter) often higher than other the wet season (summer). However, these values are
likely over-estimates due to the dissolved and suspended materials brought in by rivers
and the contamination of the remote sensing satellite imagery resulting in bottom
reflectance in shallow water areas (Galaiduk et al. 2018).

Sea temperatures and salinity in the region are heavily influenced by the Indonesian
Throughflow, which transports warm, low salinity water from the western Pacific Ocean
through to the Indian Ocean (DSEWPaC 2012a).

Marine baseline studies undertaken by ERM 2010 and 2011 measured water quality during
the wet season and dry season in the JBG in the Petrel and Tern gas fields (ERM 2011),
located south-west of the project area. Water quality was found to be relatively pristine
with results typical of nutrient poor offshore northern Australian waters. Dissolved oxygen
(DO) concentrations ranged from a minimum of 3.6 mg/L (49.8%) near the seabed to 7.8
mg/L (117.2%) at the sea surface. DO was consistently found to decrease with depth (ERM
2011). This is often linked to higher photosynthetic activity at the seawater surface and
wave/wind generated mixing. These values are typical of unpolluted seawater (ERM 2011).

ERM (2011) found total suspended solids (TSS) levels were low across the area during the
time of sampling, as would be expected for offshore waters in the region. Concentrations
of nutrients (nitrogen and phosphorous) were also found to be low, as is expected for
oligotrophic offshore waters (ERM 2011).

Seawater temperature is well mixed through the water column in the JBG and tidal currents
restrict formation of a thermocline. ERM (2011) reported that temperature remained
consistent throughout the 100 m sampled water column, with a mean temperature of
29.5 °C recorded during the 2010 wet (summer) season and a mean of 27.9 °C recorded
during the 2011 dry (winter) season. The seawater pH was found to range from a minimum
of 7.67 to a maximum of 8.37, with basic to slightly alkaline properties (ERM 2011).
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Benzene, Toluene, Ethylene, Xylene (BTEX), Polycyclic Aromatic Hydrocarbons (PAH) and
Total Petroleum Hydrocarbons (TPH) were all below levels of detection in water samples
(ERM 2011). Concentrations of the metals were all below their respective trigger values
as defined by the Australia and New Zealand Environment and Conservation Council
(ANZECC/ARMCANZ 2000) guidelines (ERM 2011).

Sediment quality

Sampling of seabed sediments by Lees (1992) across an area of the JBG MP (located
approximately 90 km south of the project area) recorded a complex pattern of mixed silt,
sand, and gravel of terrestrial and biogenic extending from the rivers. Further offshore,
seabed sediments become silty sand and clayey sand across mostly flat to rippled seabed
(Galaiduk et al, 2018).

The marine baseline studies undertaken within the JBG by ERM (2011) found low
concentrations of metals in sediments from the area with mean concentrations of all metals
found to be below the trigger values defined by ANZECC/ARMCANZ (2000) guidelines (ERM
2011). TPH, BTEX, PAH and tributyltin were not detected in the area (ERM 2011).

Biological environment
Planktonic communities

Plankton communities comprise phytoplankton and zooplankton, including fish eggs and
larvae. Phytoplankton and zooplankton are a source of primary and secondary productivity,
and key food sources for other organisms in the oceans (Brewer et al. 2007). Eggs and
larvae may be dispersed throughout the water column and throughout the region, playing
an important role in species recruitment.

Plankton abundance and distribution is patchy, dynamic, and strongly linked to localised
and seasonal productivity (Evans et al. 2016). The mixing of warm surface waters with
deeper, more nutrient-rich waters (i.e., areas of upwelling) generates phytoplankton
production and zooplankton blooms. In the offshore waters of north-western Australia,
productivity typically follows a ‘boom and bust’ cycle. Productivity booms are thought to
be triggered by seasonal changes to physical drivers or episodic events, which result in
rapid increases in primary production over short periods, followed by extended periods of
lower productivity.

The Indonesian Throughflow has an important effect on biological productivity in the
northern areas of Australia. Generally, its deep, warm, and low nutrient waters suppress
upwelling of deeper, comparatively nutrient-rich waters, thereby forcing the highest rates
of primary productivity to occur at depths associated with the thermocline (generally 70 —
100 m depth). When the Indonesian Throughflow is weaker, the thermocline lifts, and
brings deeper, more nutrient-rich waters into the photic zone, which results in conditions
favourable to increased productivity. Consequently, plankton populations have a high
degree of temporal and spatial variability. In tropical regions, higher plankton
concentrations generally occur during June to August (Brewer et al. 2007).

Phytoplankton assemblages recorded by ERM in 2010 and 2011 in the JBG were typically
characteristic of offshore tropical waters. Phytoplankton assemblages were mainly
dominated by cyanobacteria during the 2010 wet season survey, which comprised 99.7%
of identified algal cells. During the 2011 dry season survey, diatoms (Bacillariophyceae)
dominated the phytoplankton assemblage. Overall, phytoplankton densities were typical
of offshore oceanic waters and indicative of a classically oligotrophic (low nutrient) system
as is the case across offshore WA and the Timor Sea, which feeds the Leeuwin Circulation
in the NWMR (ERM 2011).
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Zooplankton sampling indicated that copepods represented the most dominant group
within the macro-zooplankton assemblage in both the 2010 wet season and 2011 dry
season (ERM 2011). The density of these macro-zooplankton varied significantly among
seasons, with an overall greater density of these animals recorded during the 2010 wet
season. The greater density of macro-zooplankton may be indicative of higher primary
productivity in the summer months fuelling population increases of the zooplankton
(secondary productivity) at this time.

Larval fishes during both seasons were dominated by the Serranidae (cods) and Lutjanidae
(snappers), both of which are species of interest targeted by commercial fisheries in the
region. Larval fish density also varied seasonally with the 2011 dry season (May 2011)
recording the highest densities of larval fishes in the zooplankton (ERM 2011). This
seasonal effectis consistent with the notion of an extended spawning season (and possibly
planktonic larval duration) of the reef species dominating the larval fish assemblage in the
study area at this time (ERM 2011).

Benthic communities
Banks and shoals

A number of banks, shoals and reefs exist within the Bonaparte Basin (Figure 4-2). There
are no banks, shoals, reefs, or pinnacles within the project area. The closest pinnacle
feature, part of the Pinnacles of the Bonaparte Basin KEF, is located approximately 16 km
west of the project area. The closest bank feature is Flat Top Bank located approximately
35 km north-east of the project area at its closest point.

Representative banks and shoals within the PEZ, with approximate distances from the
project area include:

o Shepparton Shoal (130 km north-east)
o the Boxers Area (135 km north)

. Baldwin Bank (230 km west)

) Van Cloon Shoal (210 km west)

o Favell Bank (240 km west)

o Gale Bank (250 km west)

) Penguin Shoal (280 km west).

The shoals and banks within the PEZ are characterised by abrupt bathymetry, rising steeply
from the surrounding shelf to horizontal plateau areas typically 20-30 m deep (AIMS
2012). Substrate types tend to differ from patches of coarse sand, to extensive fields of
rubble and rocks, limited areas of consolidated reef and occasional isolated rock or live
coral outcrops.

The submerged shoals within the PEZ can support diverse tropical ecosystems, including
phototrophic benthos typical of tropical coral reefs. The shoals support a diverse biota,
including algae, reef-building corals, hard corals, and filter-feeders. The shoals and banks
of the area may act as ‘stepping stones’ for enhanced biological connectivity between the
reef systems of the region. Shoal and bank habitats are thought to provide additional
regional habitat for marine fauna, including sharks and sea snakes (AIMS 2012).
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The community structure of the banks and shoals is likely to be influenced by a number of
processes, including disturbance resulting from storms and cyclones, and localised
recruitment due to the limited larval dispersal of some invertebrate species (AIMS 2012).
It is unknown how interconnected the individual banks and shoals are in regard to larval
recruitment. The majority lie in the path of a south-westerly flowing current originating in
the Indonesian Throughflow. However, seasonal reversals of current flow suggest larval
recruitment can be supplied from outside this process.

Coral reefs

There are no coral reefs located in the project area. Coral reefs within the NMR/NWMR
regions can be categorised into three general groups: fringing reefs, large platform reefs,
and intertidal reefs. Corals are significant benthic primary producers that play a key
ecosystem role in many reef environments and have an iconic status in the environments
where they occur.

No platform reefs are present within the PEZ. Fringing and intertidal coral reefs within or
adjacent to the PEZ boundary are listed below where * denotes overlap with the EMBA,
noting that many coastal islands in the PEZ also support fringing coral reefs:

. Roche Reefs* (140 km east)

. Vernon Islands (225 km east-north-east)
. Tiwi Islands* (140 km north-east)
. Emu Reefs (105 km south-east).

Observations throughout the world indicate that coral spawning on most reefs extends over
a few months during the spawning period, typically between late spring and autumn
(Stoddart & Gilmour 2005, cited in INPEX 2010). Spawning of corals in the NT Aquarium
has been observed around the full moon period in October and November (TWP 2006, cited
in INPEX 2010). Research into coral larval dispersal (Gilmour et al. 2009, 2010, 2011;
Underwood et al. 2009, 2017; Cook et al. 2017; Waples et al. 2019) has indicated that
dispersal and recruitment is predominately local and limited to within a few kilometres to
a few tens of kilometres from natal reef patches.

Seagrass

There is no seagrass within the project area due to water depth (approximately 75 m to
100 m) and lack of suitable habitat.

Seagrasses do occur within the PEZ at the Tiwi Islands and Vernon Islands. Seagrass at
the Tiwi Islands are predominantly located on the northern coastlines of Bathurst and
Melville islands (Roelofs et al. 2005). The furthest northern extent of the EMBA overlaps a
portion of the southern coastline of Bathurst Islands and does not overlap Melville Island.
A survey of intertidal seagrasses carried out by the WA Museum did not record any
seagrasses in the JBG (Walker et al. 1996).

Coastal shallow-water seagrass habitats are generally rare in the region, accounting for
only 11.5 km or 0.2% of the total coastline surveyed by Duke et al. (2010). The regionally
dominant genera in Australia are Halophila and Halodule.
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Demersal fish communities

ERM (2011) deployed baited remote underwater video systems in the JBG to characterise
the demersal fish communities. The survey recorded a total of 22 genera, representing 17
families associated with soft sediment habitats in water depths of approximately 85 m to
100 m. The most common families by density were Terapontidae (grunters) Nemipteridae
(threadfin breams), and Lutjanidae (snappers). Lutjanid species, targeted by commercial
and recreational fishers in tropical Australia, included goldband snapper (Pristipomoides
multidens) and saddletail snapper (Lutjanus malabaricus).

Shoreline habitats

There are no islands within the project area. Adjacent to the eastern boundary of the PEZ
are the Tiwi Islands and the Vernon Islands.

Tiwi Islands

The Tiwi Island group consists of two large, inhabited islands (Melville and Bathurst), and
nine smaller uninhabited islands (Buchanan, Harris, Seagull, Karslake, Irritutu, CIift,
Turiturina, Matingalia and Nodlaw). Melville Island is Australia’s second largest island (after
Tasmania), while Bathurst Island is fifth largest. Bathurst Island is approximately 2,600km?2
and Melville Island is approximately 5,786 km2. The main islands are separated by Apsley
Strait, which connects Saint Asaph Bay in the north and Shoal Bay in the south. The islands
have been identified as an IBA as they support populations of many migratory shorebirds
(BirdLife International 2022b) and they provide nesting habitat for marine turtles (DEE
2017a). The southern coast of Melville Island is predominantly characterised by sand—mud
tidal flats with some mangroves and coral communities. The south-east of Melville Island
has extensive tidal mudflats which provide an extensive habitat for shorebirds (INPEX
2010). The south coast of Bathurst Island has less extensive intertidal habitats than
Melville Island. The islands’ shorelines also feature numerous mangrove-lined bays and
inlets. Melville and Bathurst islands are approximately 220 km and 140 km, respectively,
from the project area.

Seagrasses have been recorded along the northern coastlines of both Bathurst and Melville
islands (Roelofs et al. 2005).

Vernon Islands

The Vernon Islands are located in the Clarence Straight, north of Darwin, 225 km from the
project area at its closest point. Three major islands make up the Vernon Islands group,
plus a large reef and numerous lesser reefs and sand islands (TLC 2013). The islands are
low lying, with a maximum height of 4 m above mean sea level. The islands are generally
fringed with mangroves and surrounded by mud flats and rocks/reefs exposed at low tides.

Sediments around the Vernon Islands are gravel-dominated, due to the very strong tidal
currents, experienced every day in the Clarence Straight.

Significant coral reefs are established within the intertidal and subtidal zone of the Vernon
Islands, dominated by Acropora and Montipora spp. Extensive coralline algal terraces have
also developed at the Vernon Islands reef complex. Extensive mangrove forests are present
along the Vernon Islands coastline (Smit et al. 2000; KBR 2003) as well as seagrass and
algal beds (TLC 2013).

The waters surrounding the Vernon Islands support populations of dugong and turtles, and
studies have shown that dugong spend a considerable amount of time on intertidal rocky
reefs at the Vernon Islands (Whiting, 2002).
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Sandy beaches

Sandy beaches are the dominant shoreline habitat on the offshore islands such as the Tiwi
Islands within or adjacent to the PEZ and provide significant habitat for turtles and seabird
nesting above the high tide line (Section 4.7.4).

Generally, sands are highly mobile and therefore do no support a high level of biodiversity.
Fauna within sandy beach habitats usually consists of polychaete worms, crustaceans, and
bivalves. These faunas provide a valuable food source for resident and migratory sea and
shorebirds (DECMPRA 2005). Natural processes tend to supply fresh sediments and larval
stock (food source) with each tidal influx.

Mangroves

Mangrove communities make up a common shoreline habitat along the northern WA and
NT coastlines. There are extensive mangrove communities at the Tiwi and Vernon islands
within the PEZ. Mangroves play an important role in connecting the terrestrial and marine
environments and reducing coastal erosion. They also play an important ecosystem role in
nutrient cycling and carbon fixing (NOAA 2010).

During 2009, shoreline ecological aerial and ground surveys were conducted from Darwin
in the NT to Broome in WA in response to the Montara oil spill (Duke et al. 2010).
Approximately 5,100 km of shoreline was surveyed, analysed, and mapped to
quantitatively characterise coastal ecological features. Mangroves were found to grow
along 63% of the surveyed shoreline and salt marshes occurred over 24% of the shoreline.

Marine fauna
Species of conservation significance
Species of conservation significance within the PEZ were identified through a search of the

EPBC Act Protected Matters database.

The search identified a total of 29 “listed threatened” species and 58 “listed migratory”
species that potentially use or pass through the PEZ. In addition, 105 “listed marine”
species were identified, of which 25 are “whales and other cetaceans” that may occur at,
or immediately adjacent to, the area. The full search results are contained in Appendix A.

Table 4-2 presents the marine species that are “listed threatened” species or “listed
migratory species”. Note that true terrestrial species have not been listed in Table 4-2.

Table 4-2: Listed threatened and/or migratory species under the EPBC Act potentially
occurring within the PEZ

Species Common name Conservation status | Migratory
Marine mammals
Balaenoptera borealis Sei whale Vulnerable Migratory
Balaenoptera edeni Bryde’s whale N/A Migratory
Balaenoptera musculus Blue whale Endangered Migratory
Balaenoptera physalus Fin whale Vulnerable Migratory
Megaptera novaeangliae Humpback whale N/A Migratory
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Species Common name Conservation status | Migratory
Orcinus orca Killer whale N/A Migratory
Physeter macrocephalus Sperm whale N/A Migratory
Dugong dugon Dugong N/A Migratory
Orcaella heinsohni Australian snubfin dolphin | N/A Migratory
Sousa Indo-Pacific humpback N/A Migratory
sahulensis/chinensis dolphin

Tursiops aduncus Spotted bottlenose dolphin | N/A Migratory

Marine reptiles

Caretta caretta Loggerhead turtle Endangered Migratory
Chelonia mydas Green turtle Vulnerable Migratory
Dermochelys coriacea Leatherback turtle Endangered Migratory
Eretmochelys imbricata Hawksbill turtle Vulnerable Migratory
Lepidochelys olivacea Olive ridley turtle Endangered Migratory
Natator depressus Flatback turtle Vulnerable Migratory
Crocodylus porosus Saltwater crocodile N/A Migratory
Aipysurus foliosquama Leaf-scaled seasnake Critically Endangered | N/A

Sharks, fish and rays

Rhincodon typus Whale shark Vulnerable Migratory
Carcharodon carcharias Great white shark Vulnerable Migratory
Glyphis garricki Northern river shark Endangered N/A
Glyphis glyphis Speartooth Shark Critically Endangered | N/A
Pristis clavata Dwarf sawfish Vulnerable Migratory
Pristis Northern sawfish, Vulnerable Migratory

Freshwater sawfish,
Largetooth sawfish

Pristis zijsron Green sawfish Vulnerable Migratory
Anoxypristis cuspidata Narrow sawfish N/A Migratory
Carcharhinus longimanus | Oceanic whitetip shark N/A Migratory
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Species Common name Conservation status | Migratory
Sphyrna lewini Scalloped hammerhead Conservation N/A
dependent
Isurus oxyrinchus Shortfin mako N/A Migratory
Isurus paucus Longfin mako N/A Migratory
Manta alfredi Reef manta ray N/A Migratory
Manta birostris Giant manta ray N/A Migratory
Thunnus maccoyii Southern Bluefin Tuna Conservation N/A
Dependent
Marine avifauna
Anous tenuirostris Australian lesser noddy Vulnerable N/A
melanops
Calidris canutus Red knot Endangered Migratory
Calidris ferruginea Curlew sandpiper Critically Endangered | Migratory
Calidris tenuirostris Great knot Critically Endangered | Migratory
Charadrius leschenaultii Greater sand plover Vulnerable Migratory
Charadrius mongolus Lesser sand plover Endangered Migratory
Limosa Lapponica baueri Bar-tailed godwit Vulnerable Migratory
Numenius Eastern curlew Critically Endangered | N/A
madagascariensis
Rostratula australis Australian painted snipe Endangered N/A
Anous stolidus Common noddy N/A Migratory
Apus pacificus Forktailed swift N/A Migratory
Calonectris leucomelas Streaked shearwater N/A Migratory
Fregata ariel Lesser frigatebird N/A Migratory
Fregata minor Great frigatebird N/A Migratory
Sternula albifrons Little tern N/A Migratory
Thalasseus bengalensis Lesser crested tern N/A Migratory
Acrocephalus orientalis Oriental reed-warbler N/A Migratory
Actitis hypoleucos Common sandpiper N/A Migratory
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Species Common name Conservation status | Migratory
Arenaria interpres Ruddy turnstone N/A Migratory
Calidris acuminata Sharp-tailed sandpiper N/A Migratory
Calidris alba Sanderling N/A Migratory
Calidris melanotos Pectoral sandpiper N/A Migratory
Charadrius veredus Oriental plover N/A Migratory
Glareola maldivarum Oriental pratincole N/A Migratory
Limnodromus Asian dowitcher N/A Migratory

semipalmatus

Limosa limosa Black-tailed godwit N/A Migratory
Numenius phaeopus Whimbrel N/A Migratory
Pandion haliaetus Osprey N/A Migratory
Pluvialis squatarola Grey plover N/A Migratory
Thalasseus bergii Greater crested tern N/A Migratory
Tringa nebularia Common greenshank N/A Migratory
Limosa lapponica baueri Nunivak Bar-tailed Godwit, | Vulnerable N/A

Western, Alaskan Bar-
tailed Godwit

Phaethon lepturus White-tailed Tropicbird N/A Migratory

Conservation management plans

In addition to species being identified as threatened or migratory and Matters of National
Environmental Significance (MNES), depending on the threat classification, the Department
of Climate Change, Energy, the Environment and Water (DCCEEW) has established
management policies, guidelines, plans and other materials for threatened fauna,
threatened flora (other than conservation-dependent species) and threatened ecological
communities listed under the EPBC Act.

In particular, the objectives of DCCEEW recovery plans and conservation advice, seek to
support the long-term recovery of various species outlining research and management
measures that must be undertaken to stop the decline of, and support the recovery of a
species, including the management of threatening processes.

Species identified during the EPBC Act Protected Matters database search that have a
conservation advice or a recovery plan in place, as well as any particular relevant actions
to assist their recovery and conservation, including threat abatement plans, are
summarised in Appendix A.
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Biological important areas

The DCCEEW has, through the marine bioregional planning program, identified, described,
and mapped biologically important areas (BIAs) for protected species under the EPBC Act.
BlAs spatially and temporally define areas where protected species display biologically
important behaviours (including breeding, foraging, resting or migration), based on the
best available scientific information. These areas are those parts of a marine region that
are particularly important for the conservation of protected species.

Table 4-3 provides an overview of the EPBC Act-listed species, identified by the EPBC Act
Protected Matters database search, that are associated with a BIA either within the PEZ or
adjacent to the PEZ boundary. The only BIAs that overlap the project area relate to two
turtle foraging BIAs. They both overlap the southern portion of the project area and relate
to green and olive ridley turtles in the JBG. The locations of relevant BIAs for EPBC Act-
listed species are shown in Figure 4-4 to Figure 4-7.

Table 4-3: BlAs intersecting the PEZ

Species Foraging Internesting Breeding
Whale shark X

Avifauna:

Lesser frigatebird X
Lesser crested tern X
Crested tern X

Flatback turtle

Olive ridley turtle

Green turtle

X [ X[X | X

Loggerhead turtle

Marine mammals

Marine mammals that could potentially use or pass through the PEZ are identified in Table
4-2 and the locations to the closest marine mammal BIAs are presented in Figure 4-4.
There are no identified BIAs for marine mammals within the project area, EMBA or PEZ.

Whale species such as humpback, sei, Bryde’s and fin whales may occur in the project area
occasionally, although the project area does not provide any unique or significant habitat
for these species. At their closest points, the migration, calving and resting BlAs for
humpback whale are located over 410 km south-west from the project area and so only
occasional individuals are expected to travel the additional distance towards the JBG and
waters offshore from the NT. Blue whales, specifically the sub-species pygmy blue whale,
are also unlikely to occur in the project area; the project area and PEZ are outside of the
known distribution and core range for the species, and the pygmy blue whale migration
BIA is located 320 km north-west of the project area at its closest point.

Although not listed as a listed threatened or migratory species under the EPBC Act, the
Omura’s whale (Balaenoptera omurai) may also occur in the project area. Limited
information is available on Omura’s whales but current data includes detections across
north-western Australia between Exmouth and Darwin including in the JBG and the Timor
Sea (McCauley 2009, 2014, cited in Cerchio et al. 2019; McPherson et al. 2016, 2017), as
well as off north-east Queensland (Cerchio et al. 2019).
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The coastal waters of the JBG and Darwin Harbour are BlAs for coastal dolphin species,
including Indo-Pacific humpback dolphin, Australian snubfin dolphin and spotted bottlenose
dolphin. The BIAs are not located within the PEZ; however, these species represent
important populations in region. Given their coastal distribution, the dolphin species are
unlikely to occur in the deep offshore waters of the project area but may occasionally occur
in the waters of the PEZ. These species are described further below.

Indo-Pacific humpback dolphin

The Indo-Pacific humpback dolphin (Sousa sahulensis/chinensis) 3 occurs along the
northern coastline of Australia down to western Shark Bay on the WA coastline (DAWE
2022b). Humpback dolphins live in warm waters, generally warmer than 15 °C, and at an
average depth of 20 m, rarely traveling to waters deeper than 25 m (Napier 2011). As
they live in close proximity to the shore, they are at risk of getting tangled in fishing nets
and destruction of habitats is most likely the greatest threat to this species. They feed
mainly on fishes associated with coastal-estuarine waters (DAWE 2022b). Indo-Pacific
humpback dolphins breed once yearly, and births typically occur in the spring and summer
(Napier 2011).

In the NT, the species is mainly found in water less than 20 km from the nearest river
mouth, and in water depths of less than 15 m to 20 m; however, a few animals have been
observed in waters up to 30 m to 50 m deep, but these remained in close proximity (within
5 km) to the coast (DAWE 2022b). Therefore, they would not be expected to be present in
the project area located approximately 160 km west of the breeding BIA with water depths
ranging from 75 m to 100 m.

The species does not appear to undergo large-scale seasonal migrations, although seasonal
shifts in abundance have been observed (DAWE 2022b). A recent study of snubfin and
humpback dolphins in the Kimberley region of WA (Waples et al. 2019) confirmed these
species are present at low densities and occur as relatively small populations across the
Kimberley.

Australian snubfin dolphin

The Australian snubfin dolphin (Orcaella heinsohni) occurs in waters off the northern half
of Australia from Broome on the west coast to the Brisbane River on the east coast. The
Australian snubfin dolphin occurs almost exclusively in protected shallow waters close to
the coast and close to river and creek mouths (estuarine), preferring shallow waters, less
than 20 m deep, although there are records of Australian snubfin dolphins in waters out to
23 km offshore (DAWE 2022f). Therefore, they would not be expected to be present in the
project area located approximately 100 km offshore and in water depths ranging from 75
m to 100 m.

Breeding, calving, resting and foraging BIAs are located in coastal waters of the JBG
(outside of the PEZ), including near Cape Londonderry, King George River, Ord River,
Cambridge Gulf, and Darwin Harbour.

3 Previously recognised as the Indo-Pacific humpback dolphin (S. chinensis), which it is still listed as under the
EPBC Act, the species was recognised as a separate species, Australian humpback dolphin (S. sahulensis), in
2014 (Jefferson & Rosenbaum 2014). However, this EP continues to refer to Indo-Pacific humpback dolphin,
consistent with the current EPBC Act listing and PMST database search results.

Document No: TO87-AH-PLN-70001 Page 61 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

Spotted bottlenose dolphin

Spotted bottlenose dolphins (Tursiops aduncus) occur in tropical and subtropical coastal
and shallow offshore waters of the Indian Ocean, Indo-Pacific region and the western
Pacific Ocean (DAWE 2022g). The species is typically found close to shore, within
approximately 1 km from the nearest land or oceanic islands, or in water depths of less
than 30 m. BIAs identified for foraging and breeding between April and November, include
Darwin Harbour and are located outside of the PEZ.

Given the species preference for shallow water and close proximity to shore, the presence
of the species within the project area, located approximately 100 km offshore and in water
depths ranging from 75 m to 100 m, is likely to be limited.

Omura’s whales

The Omura’s whale is not listed as threatened or migratory under the EPBC Act, and
therefore was not identified in Appendix A. Omura’s whale is a recently described species,
found to be distinct from similar species, Bryde’s whales, sei whale and the larger fin whale
(Wada et al. 2003; Cerchio et al. 2019). The Omura’s whale is widely distributed in
primarily tropical and warm-temperate locations, between 35°S and 35°N (Cerchio et al.
2019).

In Australia, acoustic detections, photographic accounts and a single stranding record has
documented Omura’s whales from Exmouth to the Great Barrier Reef (Cerchio et al. 2019).
Acoustic recordings documented in Australia between 2010 and 2013 (McCauley 2009,
2014) were previously attributed to Bryde’s whales before the description of Omura’s whale
song by Cerchio et al. (2015). The attribution of the detections as potential Omura’s whales
by Erbe et al. (2017) was based on a review of spectrograms. The data from McCauley
(2009, 2014) indicates the potential year-round presence of Omura’s whales near Scott
Reef, north-west of Broome, and in the JBG.

Additionally, McPherson et al. (2017) examined recordings from the Pilbara, west
Kimberley, Browse Basin and Timor Sea for the period 2010 to 2015. The JBG was not
included in the study. Water depths at the recording stations ranged from 130 m to 500
m. In the Timor Sea, to the north of the Joseph Bonaparte Gulf, Omura’s whales were
detected year-round, but more commonly between April and September, with a peak in
the winter months of June and July. Based on the recordings, the whales seem to enter
and leave the Timor Sea from the south-west, leaving the area by the start of November
(McPherson et al. 2016, 2017). Fewer calls were detected in the Timor Sea between
October and March (McPherson et al. 2017). Conversely, there were fewer detections in
the Pilbara, west Kimberley and Browse Basin between May and December (McPherson et
al. 2017). The results indicate presence across north-west Australian continental shelf,
with potential seasonal movements across the region; however, McPherson et al. (2017)
state that more data and analysis are needed to understand coastal/oceanic basin
movements and population structure.

It is believed that some Omura’s whale populations may be non-migratory, and therefore,
foraging, breeding, calving and resting are likely to occur in waters where the population
is distributed (Cerchio et al. 2019). However, habitat use and movements across north-
western Australia are still unknown.

Given the year-round detection of potential Omura’s whale vocalisations in the JBG and
across north-western Australia, the Omura’s whale may be encountered within the project
area and PEZ.
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Figure 4-4: Biologically important areas associated with whales and dolphins
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Marine reptiles

Turtles

The EPBC Act Protected Matters database search identified six species of marine turtle
which may occur within the PEZ: the green turtle (Chelonia mydas), loggerhead turtle
(Caretta caretta), leatherback turtle (Dermochelys coriacea), flatback turtle (Natator
depressus), hawksbill turtle (Eretmochelys imbricate) and olive ridley turtle (Lepidochelys
olivacea). Arange of BIAs and habitats critical to survival for turtles overlap the PEZ (Figure
4-5).

Satellite tracking data reviewed in recent studies (Ferreira et al. 2020; Thums et al. 2021)
concluded that although the spatial extent of marine turtle internesting areas (habitat
critical to survival) was adequately covered by the defined internesting buffers and
therefore afforded an appropriate level of protection, it was not the same for foraging
areas. The spatial extents of foraging BlAs are considered to potentially underestimate the
distribution of foraging turtles.

A marine turtle foraging BIA relating to green and olive ridley turtles overlaps the project
area. Although overlapping, it is unlikely that the project area is the predominant foraging
area for these particular species. Water depths in the project area range from 75 m to 100
m and the seabed in the project area comprises predominantly bare substrates, whereas
the most recent study in this area indicates that green turtles predominantly forage over
more complex substrates and habitats in coastal areas, and olive ridley turtle foraging is
not common in the offshore waters of the project area (Thums et al. 2021).

In addition, Northern Prawn Fishery (NPF) bycatch records (Poiner & Harris 1996) indicate
that all species of turtle found off northern Australia are most common in water depths
less than 40 m. Dietary samples of olive ridley turtles from the eastern JBG also indicate
foraging depths of less than 14 m (Conway 1994 reported in Whiting et al. 2007). Most
foraging by green and olive ridley turtles is therefore expected to be associated shallower
waters.

A foraging BIA is also defined for flatback turtles and loggerhead turtles, located
approximately 20 km west of the project area at the closest point. However, flatback turtles
are reported to forage in areas of the JBG with bare substrate, including those found in the
project area (Thums at al. 2021).

The closest turtle nesting beaches and internesting habitat is located at the Tiwi Islands
approximately 140 km from the project area including internesting habitat critical to the
survival of flatback and olive ridley turtles. The project area is also approximately 60 km
west from the outer boundary of the flatback turtle internesting habitat on the NT coastline
(Figure 4-5). Therefore, marine turtle species are likely to be present in the waters of the
PEZ and EMBA year-round as it encompasses several locations that support turtle foraging,
nesting and internesting behaviours. Those turtle species with BIAs or habitats critical to
survival that overlap the PEZ are further described below.

During consultation with relevant persons, Traditional Owners from the Thamarrurr
Development Corporation and Daly River/Port Keats Aboriginal Land Trust advised INPEX
that turtle nesting occurs along their coastline.
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Flatback turtles

There are five genetically distinct populations of flatback turtles currently described around
Australia. These are known as the: eastern Queensland, Arafura Sea, Cape Domett, south
west Kimberley and Pilbara stocks (DEE 2017a). Additional genetic analysis is underway to
provide better resolution of geographic boundaries for flatback turtles. Flatback turtles
forage across the Australian continental shelf and into the continental waters off Indonesia
(DEE 2017a). Breeding occurs along the NT coastline, JBG and Kimberley coastline at all
times of the year, with a reported peak between June to September (DEE 2017a).

At the Tiwi Islands (approximately 140 km from the project area and adjacent to the PEZ
boundary), nesting beaches are surrounded by an 80 km internesting BIA and a 60 km
habitat critical internesting buffer for flatback turtles. Nesting and internesting activities
occur within these areas on a year-round basis (DEE 2017a), with peak nesting occurring
between June — September. Another notable flatback turtle nesting beach is Cape Domett
(approximately 200 km south of the project area). The Cape Domett nesting population
appears to be one of the largest known nesting populations of this species, with an
estimated yearly population in the order of several thousand turtles (Whiting et al. 2008).
Nesting beaches are surrounded by an 80 km internesting BIA and a 60 km habitat critical
internesting buffer for flatback turtles. Nesting and internesting activities occur within
these areas on a year-round basis (DEE 2017a), with peak nesting occurring between July
— September. A habitat critical internesting buffer for flatback turtles on the NT coastline
is the closest internesting habitat to the project area approximately 60 km at its closest
point (Figure 4-5).

NPF bycatch data indicates that flatback turtles are more commonly part of bycatch in
water depths of 10 m to 40 m than in deeper waters (Poiner & Harris 1996). However,
more recently, core foraging activity for flatback turtles in northern Australia has been
found to overlap deeper waters and bare substrates with much lower contributions of hard
corals, seagrass, mixed benthic communities, macroalgae and turfing algae habitat (Thums
et al. 2021). Therefore, bare substrate appears to be important foraging habitat for flatback
turtles (Thums et al. 2021).

Although a BIA for foraging flatback turtles is defined to the north-west of the project area,
Thums et al. (2021) identifies areas utilised for foraging activity by flatback turtles that
include the deep-water, bare substrate areas as found both within the project area and to
the north-west.

Flatback turtles display highly complex and connected networks across the NMR and NWMR
(Thums et al. 2021). Movements between the NMR and NWMR show the Oceanic Shoals
MP to the north of the project area, and Kimberley MP to the west of the project area are
important nodes in the connectivity network, connecting movements between flatback
stocks across the two marine regions (Thums et al. 2021).

Olive ridley turtles

There are two olive ridley turtle stocks in Australia, one in the NT (NT stock) and one on
western Cape York near Weipa (Cape York Peninsula stock) (DEE 2017a). Low density
nesting has also been described on the Kimberley coast, but genetic relatedness is
currently unknown. Breeding of olive ridley turtles in the NT has been reported all year
around, with peaks between April to August while the Kimberley stock nesting is reportedly
year-round, with a peak around May to July (DEE 2017a). The majority of nesting occurs
from the Arnhem Land coast (including Bathurst Island with a 20 km internesting buffer)
to the north-western coast of Cape York Peninsula (DAWE 2022c).
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Limited tagging data indicates that olive ridley turtles remain on the Australian continental
shelf into waters off Indonesia (DEE 2017a). After nesting, olive ridley turtles are known
to migrate up to 1,050 km to various foraging areas (DAWE 2022c) including the pinnacles
of the Bonaparte Basin and the carbonate bank and terrace system of the Sahul Shelf KEFs
(DEWHA 2008).

Core foraging activity by olive ridley turtles was found to overlap predominantly bare
substrate with much lower contributions of hard corals, seagrass, mixed benthic
communities, macroalgae and turfing algae habitat (Thums et al. 2021). Therefore, bare
substrate appears to be important foraging habitat for olive ridley turtles (Thums et al.
2021). Olive ridley turtles are reported to eat predominantly gastropod molluscs, which
are expected in sandy habitats (Conway 1994 reported in Whiting et al. 2007). However,
olive ridley turtles could also be targeting prey on patchy hard substrate among sand
habitat or foraging in the water column on species such as jellyfish (Guinea et al. 1995).

Although a BIA for foraging olive ridley turtles overlaps the project area, Thums et al.
(2021) did not identify the project area as being a location utilised by the species for
foraging. Instead, Thums et al. (2021) identified areas in the western JBG and the Oceanic
Shoals MP in the Timor Sea as being utilised for foraging.

Olive ridley turtles display highly fragmented and separate movements across the NMR
and NWMR with limited connectivity, likely due to having fewer genetic stocks compared
to other species (Thums et al. 2021). Olive ridley turtle movements include some foraging
in the western JBG, but are typically north of the project area, moving between East Timor,
the Oceanic Shoals MP, and near the Tiwi Islands to the east (Thums et al. 2021).

Green turtles

Green turtles nesting in Australia are distributed across nine genetically distinct stocks with
other green turtles known to feed in Australian waters that are part of stocks that breed in
other countries (e.g., Indonesia, Papua New Guinea and New Caledonia) (DEE 2017a).
Green turtles are predominantly found in Australian waters off the NT, Queensland and WA
coastlines. A 20 km internesting buffer associated with green turtles has been identified
for Melville Island (Tiwi islands) between November and March.

The pinnacles of the Bonaparte Basin KEF is located to the north-west of the project area
(Section 4.2.1). The KEF is thought to provide important habitat for green turtles traversing
between foraging and nesting grounds. The species primarily forages in shallow benthic
habitats (<10 m) such as tropical tidal and subtidal coral and rocky reef habitat or inshore
seagrass beds, feeding on seagrass beds or algae mats (DAWE 2022d).

Green turtle core foraging activity was found to overlap hard coral, macro algae, seagrass,
filter feeder habitats, turfing algae and bare substrate habitats, typically in coastal areas,
as their main diet is seagrass and algae (Thums et al. 2021).

Although a BIA for foraging green turtles overlaps the offshore waters of JBG, including
the project area, Thums et al. (2021) did not identify the project area as being a location
utilised by the species for foraging. Instead, foraging activity was found to be localised in
relatively small areas, sparsely distributed along the coastline, including around Cobourg
Peninsula and the Tiwi Islands to the north-east of the project area (Thums et al. 2021).

Green turtles display highly complex and connected networks across the NMR and NWMR
(Thums et al. 2021) indicating significant use of coastal waters and both AMPs and State
MPs. Green turtles were found to move between the North Kimberley MP and Kimberley
MP to the west of the project area, into the JBG MP and offshore to the Oceanic Shoals MP.
Based on the findings of Thums et al. (2021), the project area is unlikely to provide
significant foraging habitat for green turtles, but green turtles may be transient within the
project area as they move between areas.
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Loggerhead turtles

In Australia, there are two unique breeding populations of loggerhead turtles. The eastern
Australian population nests on the southern Great Barrier Reef and adjacent mainland
Queensland coastal areas. Major nesting areas for the WA population include Muiron
Islands, Ningaloo Coast and islands near Shark Bay (DEE 2017a). Satellite tagging of
nesting female loggerhead turtles from the Ningaloo/Pilbara coast have shown dispersal
north-west as far as Indonesia and southern Borneo, north-east as far as the Tiwi Islands
and south as far as the Great Australian Bight (Waayers et al. 2015; Whiting et al. 2008).
Loggerhead turtle breeding in WA reportedly occurs between November to May (DEE
2017a). Loggerhead turtles are known to forage around the pinnacles of the Bonaparte
Basin and the carbonate bank and terrace system of the Sahul Shelf KEFs with a foraging
BIA located approximately 20 km west of the project area.

Sea snhakes

The EPBC Act Protected Matters Database search identified 21 sea snakes which may occur
both within the project area and the PEZ. There are no reported BIAs for sea snakes. Most
of the knowledge of sea snakes in Australian waters comes from trawler bycatch (Milton et
al. 2009; Ward 1996). These studies indicate that sea snakes in northern regions of
Australia tend to breed in shallow embayment’s and estuaries which are only represented
in the PEZ. Therefore, these species may be seen in the open waters of the project area,
but their presence is unlikely to be common. There is only a single specific occurrence of a
sea snake reported in the JBG MP (Hyrdophis hardwickii) (Galaiduk et al, 2018), which is
located 90 km south of the project area; however there have been occurrences reported
adjacent to the MP. Further supporting the assumption that sea snakes although no
common they may be present in low numbers.

Crocodiles

The salt-water crocodile has a tropical distribution that extends across the northern
coastline of Australia, where it can be found in coastal waters, estuaries, freshwater lakes,
inland swamps and marshes, as well as far out to sea (Webb et al. 1987). There are no
reported BlAs for crocodiles. Due to the species preference for estuaries and swamps and
coastal waters it is unlikely to occur in the open waters of project area and is more likely
to be observed in the PEZ where these preferred habitats occur.

Document No: TO87-AH-PLN-70001 Page 67 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

T

i

AT

3

Ty
E

RIET
o,
e,

e
l;(.

TTH
M
J

sraamsme s

~y

B = T -mez; i

_BEA

=

=

v Py Tt
5] romans tume
Loggerimad Tustn
Sl T

Figure 4-5: Biologically important and habitat critical areas associated with marine turtles
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Fishes and sharks

While there are no BIlAs for fishes and sharks within the project area, the furthest western
extent of the PEZ overlaps a foraging BIA for whale sharks as shown in Figure 4-6. Although
not specifically identified as BIAs, the KEFs within the PEZ, as described in Section 4.2, are
also known to provide important habitat for diverse fish assemblages.

Whale shark

The whale shark is a solitary planktivorous species that spends the greater part of its
foraging time at water depths above 100 m, often near the surface (Brunnschweiler & Sims
2011; Wilson et al. 2006). However, whale sharks are also known to engage in mesopelagic
and even bathypelagic diving when in bathymetrically unconstrained habitats
(Brunnschweiler et al. 2009; Wilson et al. 2006).

Whale sharks appear to prefer differentlocations at differenttimes of year, and despite a
reasonable understanding of the various whale shark aggregation locations and timings,
little is known about the large-scale transoceanic movements in response to seasonal
abundance of planktonic prey species (Eckert & Stewart 2001). The relatively limited
number and dispersed origin of dietary studies of whale sharks mean it is difficult to
determine general patterns in the trophic ecology of these animals in coastal ecosystems
and the degree to which they act as links between oceanic and reef environments (Marcus
et al. 2019). Patterns suggest that their foraging behaviour and role in oceanic and coastal
ecosystems, is likely to vary both in space and time (Marcus et al. 2019).

Whale sharks can travel over vast distances between aggregation sites. One whale shark
tagged in the Seychelles was relocated after 42 days having travelled 3,000 km to south
of Sri Lanka and then located again four months later, a further 5,000 km away in the
waters of Thailand (Hsu et al. 2007). Therefore, it is possible that whale sharks may transit
through the PEZ in both Australian and Indonesian waters.

Whale sharks are widely distributed in tropical Australian waters. Within WA, whale sharks
aggregate seasonally (March—June) to feed in coastal waters off Ningaloo Reef (Wilson et
al. 2006). Ningaloo is the nearest aggregation to the project area and is located over 1,800
km to the south west. Whale sharks from Ningaloo Reef fitted with satellite trackers were
observed to travel either north-east towards Timor Leste, or north-west towards the
Indonesia islands of Sumatra and Java, with some individuals passing through the broad
vicinity of Scott Reef (McKinnon et al. 2002, Wilson et al. 2006, Meekan & Radford 2010;
Sleeman et al. 2010). Aerial (Jenner & Jenner 2009a; RPS Environment and Planning Pty
Ltd 2010, 2011) and vessel (Jenner et al. 2008; Jenner & Jenner 2009b) surveys conducted
in 2008 and 2009, involving over 1,000 hours of observer effort, recorded one whale shark
in 2008 and two whale sharks in 2010 in the Browse Basin (Jenner et al. 2008 and RPS
Environment and Planning Pty Ltd 2011 respectively).

The whale shark foraging BIA slightly overlaps of the western boundary of the PEZ
approximately 300 km west of the project area. Based on the low levels of whale shark
abundance observed in the studies listed above from the Browse Basin, the likelihood of
whale shark presence within this BIA is considered very low, with no specific seasonal
pattern of migration.

Sawfish

Four species of sawfish (largetooth/freshwater/northern, narrow, dwarf and green sawfish)
were identified in the EPBC Act Protected Matters database search (Table 4-2). While
sawfish are identified as being found within the project area and the PEZ, due to their
ecology (generally estuarine rather than open-ocean species) it is expected that they will
only be present on the periphery of the PEZ (Figure 4-7). Sawfish are not expected to occur
within the open ocean location of the project area.
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As described in Section 4.3, environments found in the PEZ provide protection for shallow
shelf habitats that are important foraging, nursing and pupping areas for freshwater, green
and dwarf sawfish. The range of sawfish species overlaps with popular recreational fishing
locations in some parts of the NMR (DSEWPaC 2012b) and adjacent areas. Observations
of dead discarded sawfish species from recreational fishing highlights that mortality occurs
as a direct result of capture and discarding (DSEWPaC 2012b).

Pipefish and seahorses

The EPBC Act Protected Matters database search identified 34 species of the family
Syngnathidae which potentially may be present both within the project area and the PEZ.
Syngnathidae is a group of bony fishes that includes seahorses, pipefishes, pipehorses and
sea dragons. Seahorses and pipefishes are a diverse group and occupy a wide range of
habitats. However, the species identified in the EPBC Act Protected Matters database
search (Appendix A) generally display a preference for shallow water habitats such as
seagrass and macroalgal beds, coral reefs, mangroves and sponge gardens that can be
found in the shallower areas of the PEZ (Foster & Vincent 2004; Lourie et al. 1999; Scales
2010). Therefore, pipefish and seahorses are only expected to occur in the PEZ in areas
where suitable habitats are present.

Sharks and rays

Eight shark species (including whale shark described above) and two ray species were
identified as having the potential to occur within the PEZ (Table 4-2; Appendix A).

It is considered possible that larger pelagic sharks such as the great white, oceanic
whitetip, whale and mako sharks may transit through the project area/PEZ. However,
sharks with known coastal habitats, such as the Northern River Shark (Glyphis garricki)
are not expected to occur within the open ocean location of the project area, and therefore
are only likely to be present in coastal habitats on the periphery of the PEZ. Similarly, the
critically endangered, speartooth shark (G. glyphis) inhabits tidal rivers and estuaries in
the NT and Queensland and is therefore only likely to be present in the PEZ (DAWE 2022¢).

Listed manta rays have been observed within the PEZ, but for the same reasons as the
large pelagic sharks, are unlikely to be common or resident within the project area.
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Figure 4-6: Biologically important areas associated with fishes and sharks
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Marine avifauna

The project area is located within what is known as the East Asian-Australasian (EAA)
Flyway an internationally recognised migratory bird pathway that covers the whole of
Australia and its surrounding waters. ‘Flyway’ is the term used to describe a geographic
region that supports a group of populations of migratory waterbirds throughout their
annual cycle. There are 54 species of migratory shorebirds that are known to specifically
follow migration paths within the EAA Flyway (Bamford et al. 2008). Migratory shorebird
species are mostly present in Australia during the non-breeding period, from as early as
August to as late as April/May each year. After arrival in Australia at the end of long
migrations, they disperse throughout the country to a wide variety of habitats including
coastal wetlands, mudflats, reefs and sandy beaches (DEE 2017b).

There are no BIAs for marine avifauna within the project area or the EMBA. However, the
PEZ overlaps three BIlAs for different marine avifauna species (Figure 4-8). The BlAs relate
to crested tern (Thalasseus bergii) breeding in high numbers at the Tiwi Islands centred
on the northern coast of Melville Island (which overlaps a portion of the PEZ in the north
east approximately 220 km from the project area at its closest point). Lesser crested tern
(Thalasseus bengalensis) and lesser frigatebird (Fregata ariel) breeding BIAs with
associated foraging areas are also present overlapping the far south west of the PEZ with
the outer boundaries of the BIAs approximately 175 km and 200 km away from the project
area at the closest points. No Ramsar sites overlap the PEZ; however, a nationally
important wetland (Finniss Floodplain and Fog Bay Systems) is present within the PEZ
(refer to Section 4.5). This site provides important habitat for marine avifauna including
migratory species which could be expected to be encountered in low numbers as they are
likely to transit through the project area and the PEZ.

In addition to seabirds, the search of the EPBC Act Protected Matters database identified
23 species of migratory wetland bird species potentially present within the PEZ. These
species may migrate through the PEZ to wetland habitats on the mainland and/or larger
coastal islands (DEE 2017b). It is considered unlikely that project area would provide any
significant resources to support these species given the lack of suitable habitat.
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Figure 4-7: Biologically important areas associated with marine avifauna
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Marine pests

Marine pests, or IMS, are defined as non-native marine plants or animals that harm
Australia’s marine environment, social amenity or industries that use the marine
environment; or have the potential to do so if they were to be introduced, established (that
is, forming self-sustaining populations) or spread in Australia’s marine environment (DAWR
2018). There are 60 known non-native marine species that have become established in
WA waters. Most are temperate species, with only six that are exclusively tropical. The
greatest number of introduced species is found in the south-west corner of WA (DoF 2016).

Not all marine species introduced into a new area become pests as not all of them wiill
survive or may not manage to reproduce and establish a viable population. Many IMS that
establish self-sustaining populations cause no detectable harm. However, others have the
potential to cause significant long-term economic, ecological and health consequences for
the marine environment (DoF 2016).

Marine pests pose a major threat to the environment, economy and social amenity by
disrupting ecological processes both directly (through predation or competition with native
plants and animals) or indirectly (through habitat alteration). Once established, marine
pests can rarely be eradicated, and their impacts are often long lasting (DAWR 2018).

Shallow water, coastal marine environments are most susceptible to the establishment of
invasive populations, with most IMS associated with artificial substrates in disturbed
shallow water environments such as ports and harbours (e.g., Glasby et al. 2007; Dafforn
et al. 2009a, 2009b). The supply base supporting the activity is Darwin Port described in
Section 4.10.2 including a summary of the IMS status.

Within WA and NT waters the marine pest, Didemnum perlucidum (white colonial sea
squirt) is widely established in many ports, marinas and other locations (Smale & Childs
2012; Dias et al. 2016; DPIRD 2021). D. perlucidum has been recorded in natural and
artificial marine environments in WA from Busselton to Broome and the NT in Darwin and
surrounding coastal waters (Mufioz & McDonald 2014.) This ascidian can survive
temperatures between 15 and 30 °C and has been recorded at depths of up to 8 m,
however, it is commonly found in the upper 1-3 m of the water column (Mufioz & McDonald
2014).

Cultural environment

World heritage areas

World heritage areas are locations that represent the best examples of the world’s cultural
and natural heritage. The EPBC Act Protected Matters database search (Appendix A)
identified no world heritage areas occurring within the project area or the PEZ.
Commonwealth heritage areas

The Commonwealth Heritage List contains places with Indigenous, historic and natural
value and are protected under provisions of the EPBC Act. No Commonwealth heritage
places including IPAs occur within the project area or PEZ.

National heritage places

The National Heritage List contains places of natural, historic and Indigenous significance

to the nation. No National Heritage Places were identified as overlapping the project area
or the PEZ.
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Underwater cultural heritage

Underwater cultural heritage sites are recognised as a part of the marine environment
ecosystem. Under the Underwater Cultural Heritage Act 2018, any wrecks over 75 years
old are automatically afforded protection. Under this Act, there is also a provision to provide
protection zones, that can range from 200 m to 3,200 m radius, surrounding the wrecks.
These zones are in place to limit disturbance of the cultural heritage and also the
surrounding environment.

A search of the Australasian underwater cultural heritage database (AUCHD) and WA
Museum shipwrecks database identified no wrecks within the project area. However, the
SEDCO Helen shipwreck is located approximately 9.5 km from the project area at the
closest point. The SEDCO Helen sank in 1970 while assisting in the deployment of mooring
lines in preparation of relief well driling (WA Museum 2023). It was considered too
dangerous to salvage the wreck and was later moved in 2010 and now lies in 97 m water
depth. The SEDCO Helen has no protection under the Underwater Cultural Heritage Act
2018.

Within the PEZ there are many wrecks including shipwrecks and aircraft. These tend to be
clustered around reefs, islands or along the Australian mainland coastline.

Some of the wrecks in the PEZ, those over 75 years old, have automatic protection under
the Underwater Cultural Heritage Act 2018. However, more modern wrecks such as those
used to create artificial reefs are not afforded the same protection under the legislation.

There are two sites within the PEZ that have declared protection zones under the
Underwater Cultural Heritage Act 2018, as listed below with approximate distances from
the project area:

o SS Florence D (1942) situated at Bathurst Island (approximately 195 km from the
project area (800 m radius protection zone) (DCCEEW 2023a)

. 1-124 (1942) situated at Beagle Gulf (approximately 130 km from the project area
(800 m radius protection zone) (DCCEEW 2023Db).

Aboriginal heritage

Australian Aboriginal and Torres Strait Islander heritage is recognised as the oldest
continuing culture in the world and is central to Australia’s national heritage (DCCEEW
2023c).

Aboriginal and Torres Strait Islander peoples continuing connection to country is recognised
in Australia under several acts. At a national level, the Native Title Act 1993 establishes
Native title, which recognises, under Australian common law, pre-existing Indigenous
rights and interests according to traditional laws and customs. Native title is different from
land rights as it is not a grant or right created by governments (Commonwealth of Australia
2023).

Aboriginal land in the NT is defined by the Aboriginal Land Rights Act (NT) 1976, which
affords Traditional Owners sovereign rights to country. In WA, recognition of Aboriginal
rights is afforded by the Native Title Act 1993 and Land Administration Act 1997, which
give rights to access, live upon, forage, harvest and hunt upon and carry out traditional
cultural practises on country. In some instances, where Native Title exists it may extend
over land and sea (generally out to 3 nm).

For the PEZ, three land councils represent Aboriginal communities, the Kimberly Land
Council in WA, and the Northern Land Council and Tiwi Land Council in NT. There are also
a number of Prescribed Bodies Corporate that represent Aboriginal peoples both in the NT
and WA.
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Coastal areas of the NT that overlap the PEZ, Native Title determinations are limited to an
area around Darwin relating to Larrakia; however, no Native Title is in effect. A Native Title
claim has been identified for registration in an area within Lichfield National Park that has
a stretch of coastline that is adjacent to the PEZ.

Culture and connection to country

Aboriginal and Torres Strait Islander people have passed down their culture through
generations for the past 65,000 years. This is demonstrated in ongoing cultural connections
to their country, as well as by archaeological evidence of human occupation dated to be
over 65,000 years old.

Aboriginal people lived in small family groups and were semi-nomadic, with each family
group living in a defined territory, systematically moving across a defined area following
seasonal changes. Aboriginal people built semi-permanent dwellings; as a nomadic society
emphasis was on relationships to family, group and country.

Membership within each family or language group was based on birthright, shared
language, and cultural obligations and responsibilities. Groups had their own distinct
history and culture and at certain times, family groups would come together for social,
ceremonial and trade purposes (WWIA 2023).

According to Aboriginal beliefs, the physical environment of each local area was created
and shaped by the actions of spiritual ancestors who travelled across the landscape (WWIA
2023). Songlines are tied to the Australian landscape and provide important knowledge,
cultural values and wisdom. Songlines trace the journeys of ancestral spirits as they
created the land, animals and lore, and are integral to Aboriginal spirituality and
connectedness to country.

Unlike elsewhere in Australia, Aboriginal groups in northern Australia had several centuries
of contact with foreign visitors before the arrival of Europeans (National Oceans Office
2004). Many coastal and island regions in WA and the NT were the scene of complex
patterns of interaction, trade and exchange with outsiders including Macassan trepangers
from Sulawesi from the late 1600s until early 1900s, European mariners from the mid-
1600s, and Japanese pearl divers after European arrival (McCarthy et al 2022).

Evidence of visits and interactions between Macassan and Aboriginal people include the
remains of stone fireplaces and smoke houses, tamarind trees planted by Macassan people
and fragments of earthenware and porcelain. Although not necessarily marine based,
Aboriginal and Macassan archaeological places are important to Aboriginal people as part
of their continuing culture and identity.

Sea country and submerged historic landscapes

Over the 65,000 years of Aboriginal occupation of Australia, sea levels have fluctuated,
rising from a peak low of -120 m at around 21,000 years ago relative to present levels,
which resulted in the inundation of vast areas the continental shelf (Ward et al 2022).
Aboriginal and Torres Strait Islander peoples have been sustainably using and managing
their sea country for tens of thousands of years, in some cases since before rising sea
levels created these marine environments (DNP 2018b).

Sea country or saltwater country refersto the areas of the sea that Aboriginal and Torres
Strait Islander peoples are particularly affiliated with. It is an estate of sea as well as land,
containing sacred sites and inhabited by ancestral beings, existing in both the physical and
spiritual world. Sea country is valued for Aboriginal and Torres Strait Islander cultural
identity, health and wellbeing (DNP 2018a, 2018b).
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There is a considerable body of literature describing the complexity of the cultural, spiritual,
ceremonial, territorial and economic connection between Aboriginal and Torres Strait
Islander people and the sea — a relationship in many ways similar, or possibly identical, to
that between Aboriginal and Torres Strait Islander people and land.

Although limited baseline surveys of submerged archaeology have been undertaken in
Australia to date, submerged archaeological landscapes have recently been identified in
WA through combined evidence of terrestrial ecology, coastal and marine geomorphology
and sea-level studies (Benjamin et al 2020; McCarthy et al 2022). Given the NT has the
oldest dated terrestrial sites, there is a potential for the existence of submerged landscapes
with associated Aboriginal heritage values due to strong cultural connections between
Traditional Owners and the sea (McCarthy et al 2022). Such relationships and the
connections with sea country transcends the landscape/seascape divide and the sea is not
only a physical and temporal space, but also a mental map of ancestral journeys and rituals
to nurture and pass on to future generations (Ward et al 2022).

As described in Section 4.3, many AMPs are of important cultural significance with fishing,
hunting and the maintenance of Aboriginal heritage through ritual and stories are
considered to be important uses of nearshore and adjacent areas (DNP 2018a & 2018b).

Aboriginal sacred sites and other recognised heritage places

A search of the Aboriginal Areas Protection Authority interactive map of ‘Regions of Sacred
Sites in the NT’, identified a number of registered sacred sites within the PEZ (AAPA 2023).
These sites are protected under the Aboriginal Sacred Sites Act (NT) 1989. Four registered
sacred sites were identified on the Tiwi Islands, 58 sites in the Daly River region and 206
sites in the Darwin Hinterland. Although these regions have coastlines that are either within
or adjacent to the PEZ, they also cover large inland areas with limited potential for
interaction with activities (unplanned) associated with this EP. However, some sites located
directly on the coast or on offshore islands that have values associated with plant
resources, water sources, hunting places/camps and spiritual and cultural history may be
affected in the event of an emergency condition. During consultation with the Kenbi
Rangers (Appendix B.6) information on land use and access on the Cox Peninsula and
Bynoe Harbour was shared with INPEX which included the location of sacred sites. None of
the sites on the Cox Peninsula fall within the PEZ; however, some sacred sites such as
those on Roche Reefs and Quail Island are located within or adjacent to the PEZ/EMBA.

A search of the WA Department of Planning, Lands and Heritage, Aboriginal Heritage
Inquiry System identified no sites or places fall within the WA waters of the PEZ as they
are predominantly located along the Kimberley coastline or islands adjacent to the WA
coastline.

Aboriginal seasonal calendars

Aboriginal and Torres Strait Islander people have developed an understanding of the
Australian environment over many thousands of years (BOM 2023; CSIRO 2022). Various
Aboriginal groups report different seasons as part of the seasonal cycle over the year,
where specific activities are undertaken within each season.

Within specific seasons certain activities occur; these include customary activities such as
ceremonies and burn offs. Resource availability is also influenced by season such as the
flowering of certain plants identifying when eggs are available for collection or specific bird
calls which indicate that yams are ready to eat (BOM 2023).
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Some examples of specific traditional activities that may occur in the PEZ that are
influenced by season include on the Tiwi Islands, where turtles are collected whenever
possible, although Jamutakari (wet season; December to February) seems to be the most
fruitful time (TLC 2023). Crested terns also lay eggs towards the end of Jamutakari which
are collected for food (TLC 2023).

Traditional use of resources

Traditional fishing occurs along the majority of the Kimberley and NT coastline. The practice
of traditional fishing includes taking turtles, dugong, fish and other marine life (DCCEEW
2023d), with traditional fishing methods consisting of the use of lines, hand collection, nets
and spears (National Oceans Office 2004). A search of the National Indigenous Australians
Agency (NIAA) interactive map confirmed there were no IPAs within the PEZ (NIAA 2023).
However, non-designated areas along the WA and NT coastline are used for traditional
fishing with approximately 55% of the NT’s coastline owned by Traditional Aboriginal
Owner groups in the Northern Land Council region that supports a range of economies and
livelihoods and contains many iconic fishing areas (NLC 2021).

A National recreational and Indigenous fishing survey undertaken in 2000, reported that
the greatest fishing effort focused on saltwater environments, including estuarine, coastal,
inshore (less than 5 km from the coast) and offshore (greater than 5 km from the coast)
with line fishing and hand gathering being the two most common fishing methods (National
Oceans Office 2004). Data collected during the survey in 2000, showed that offshore fishing
activities represented only 2% of total indigenous fishing effort with inshore (49%), coastal
(23%), rivers (16%) and lakes/dams (10%) being more common (National Oceans Office
2004).

Aboriginal communities on the Tiwi Islands, such as Wurrumiyanga on Bathurst Island have
been actively involved in managing their own sea turtle stocks in consultation with the
Northern Territory Government (NTG). Anecdotal evidence indicates that green turtles are
harvested in the water, while eggs of any turtle species are taken periodically. Dugongs
are also sometimes taken (DEWR 2006). Tiwi Islanders are reported to have used the
Vernon lIslands as staging posts as they travelled to and from the mainland in canoes to
capture mainland women, and for hunting dugong and turtle. They also believe that their
creative ancestor, Mudunkala, created the Tiwi Islands and all of the waters and coastline,
including Clarence Strait (TLC 2013). The Vernon lIslands remain an important spiritual,
hunting and fishing area for Tiwi Islanders.

The traditional harvesting of marine resources (e.g. turtles, whale sharks and dugong)
adjacent to the NWMR is a pressure of potential concern for the carbonate bank and terrace
system of the Sahul Shelf, the pinnacles of the Bonaparte Basin, and the Commonwealth
waters surrounding Ashmore Reef and Cartier Island (DSEWPaC 2012a).

As stated in Section 4.3, several Aboriginal groups have responsibility for managing sea
country in areas covered by the PEZ where they have deep spiritual connections to offshore
landscapes and harvest marine resources such as pearl shell for food and cultural purposes.
Fish are a staple food source, and fishing a form of cultural expression, connecting people
to their country modelled on tradition and based in traditional law (DNP 2018a & 2018b).
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4.10

4.10.1

Socio-economic environment
Fishing
Commercial fisheries — Australian waters

The Australian Fisheries Management Authority (AFMA) manages Australian
Commonwealth fisheries within the Australian fishing Zone (AFZ). AFMA carry out
objectives that are listed in the Fisheries Administration Act 1991 and the Fisheries
Management Act 1991. NT fisheries are managed by the NT DITT. Wild harvest fisheries
are managed under the NT Fisheries Act 1988 and Fisheries Regulations 1992. WA fisheries
are managed by the WA Department of Primary Industries and Regional Development
(DPIRD) under the Fish Resources Management Act 1994 and Fisheries Resources
Management Regulations 1995.

The licence and management areas of four Commonwealth-managed commercial fisheries,
two joint authority commercial fisheries, 13 NT-managed commercial fisheries, six WA-
managed commercial fisheries, and occur within the PEZ. These fisheries are:

. Commonwealth Northern Prawn Fishery (NPF)

. Commonwealth Western Skipjack Tuna Fishery

. Commonwealth Southern Bluefin Tuna Fishery

. Commonwealth Western Tuna and Billfish Fishery

. WA Joint Authority Northern Shark Fishery

. NT Joint Authority Northern Finfish Fishery (comprises the NT Demersal Fishery, NT
Offshore Net and Line Fishery and the NT Timor Reef Fishery)

. NT Demersal Fishery

J NT Spanish Mackerel Fishery

. NT Offshore Net and Line Fishery

o NT Jigging Fishery

) NT Aquarium Fishery

) NT Pearl Oyster Managed Fishery

. NT Coastal Line Fishery

) NT Coastal Net Fishery

. NT Barramundi Fishery

) NT Trepang Fishery

. NT Development Fishery (Small Pelagic)

o NT Mollusc Fishery

) NT Mud Crab Fishery

. NT Bait Net Fishery

. WA Northern Demersal Scalefish Managed Fishery
. WA Mackerel Managed Fishery

. WA Pearl Oyster Managed Fishery (Zone 4)
. WA Marine Aquarium Fish Managed Fishery
. WA Specimen Shell Managed Fishery

Document No: TO87-AH-PLN-70001 Page 79 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

. WA Sea Cucumber Managed Fishery.

Not all of the above fisheries are active within the project area or PEZ. INPEX has analysed
commercial fishing catch and effort data from the Australian Bureau of Agricultural and
Resource Economics and Sciences (ABARES), NT DITT and WA DPIRD to further understand
the fisheries that are active in waters overlapping and adjacent to the project area.

Commonwealth fisheries data, available from ABARES for the period 2010—2020,
confirmed that the only Commonwealth-managed fishery that actively fishes in the JBG is
the NPF.

The Western Skipjack Tuna Fishery covers the waters surrounding WA out to 200 nm from
the coast. The fishery targets the skipjack tuna (Katsuwonus pelamis) and employs the
purse seine, pole and line, and longline methods as its techniques. Although 14 permits
are in place, according to the AFMA website and confirmed during consultation with Tuna
Australia for INPEX EP’s, the Western Skipjack Tuna Fishery is not currently active, and no
Australian boats have fished for skipjack tuna since 2009; as confirmed by the ABARES
fishing effort data.

The Western Tuna and Billfish Fishery (WTBF) targets bigeye tuna (Thunnus obesus),
yellowfin tuna (Thunnus albacares), broadbill swordfish (Xiphias gladius) and striped marlin
(Tetrapturus audax). Spawning of yellowfin tuna occurs throughout the year in tropical
waters and seasonally in subtropical waters. Yellowfin tuna spawn in surface waters within
100 of the equator (including the Coral Sea) when temperatures exceed 24-26°C with the
main spawning season between November to April. The peak spawning period in the
southern hemisphere occurs in summer (AFMA 2023; MPI 2023) this is supported by
anecdotal evidence provided to INPEX from Tuna Australia that peak spawning occurs
between December and February. Therefore, it is understood that tuna species, such as
yellowfin tuna may occur in the project area. The WTBF covers the sea area west from the
tip of Cape York in Queensland, around WA, to the border between Victoria and South
Australia. Fishing occurs in both the Australian Fishing Zone and adjacent high seas. In
recent years, fishing effort has concentrated off south-west WA (Patterson et al. 2021)
with no fishing occurring near the GHG assessment permit area. In the fishery there are
currently 93 vessels with statutory fishing rights (confirmed by Tuna Australia). The WTBF
is a productive fishery with a long history of sustained fishing effort until the early 2000’s.
At its peak, there were up to 6 million hooks set per year by up to 50 active boats. However,
since 2005 fewer than 5 vessels have been active in the fishery each year (Patterson et al.
2021). Tuna Australia informed INPEX that a consortium of WTBF concession owners aim
to fish key NW grounds from late 2023 onwards including areas in and adjacent to the
EMBA associated with this EP.

Southern bluefin tuna constitutes a single, highly migratory stock that spawns between
September to April in the north-east Indian Ocean (off north-western Australia, around
Christmas and Cocos islands, south of Indonesia) with juveniles then migrating southwards
down the west coast of Australia (Patterson et al. 2022) generally associated with coastal
and continental shelf waters (AFMA 2022c). Southern bluefin tuna are pelagic species that
can be found to depths of 500 m. Spawning is reported to occur in surface waters with
surface water temperatures usually exceeding 24 °C (Patterson et al 2008). It is thought
that these surface waters may be necessary for the survival of eggs and larvae (Davis &
Farley 2001). Southern bluefin tuna were identified as occurring in the PEZ but not near
the project area.

The Southern Bluefin Tuna Fishery covers Australian waters out to 200 nm from the coast
and includes the whole Australian EEZ, therefore the fishery overlaps the project area
within the GHG assessment permit, and the PEZ. There are 84 statutory fishing right
owners in the fishery. This fishery is managed under a quota system to ensure the species
is not subject to overfishing. The SBT is a mixed method fishery, with purse seine, longline
and minor line methods all used. The purse seine sector targets school fish to grow out in
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ocean cages, while adult fish are targeted by the longline sector. Commercial fishers mainly
use the purse seine fishing method to catch southern bluefin tuna (Thunnus maccoyii)
between December and February each year, with the fish being towed closer inshore and
transferred to permanent floating pontoons. Since 2011, most fishing has occurred in the
east of the Great Australian Bight, closer to Port Lincoln, resulting in shorter towing
distances to bring the fish to aquaculture farms for growing before harvest (Patterson et
al. 2021). The major landing port is Port Lincoln in South Australia (AFMA 2022c) and
therefore does not overlap the PEZ or the project area. No catch is taken from the NWS.
All current SBT longline effortoccurs on the east coast of Australia and around Tasmania.
Longline fishing for SBT generally starts from May — October. Over 1020 tonnes of SBT
were caught on longline in 2022. However, this activity does not overlap the project area,
GHG assessment permit or the PEZ.

The project area does not overlap WA offshore waters and so no WA-managed fisheries
operate in the project area. The fishing effort data provided by WA DPIRD also indicates
limited fishing effort in the WA offshore waters to the west of the project area.

NT fishing effort data for the period 2016—2020 provided by NT DITT demonstrates that
the main fishery that operates in the project area is the NT Demersal Fishery. The NT
Offshore Net and Line Fishery also reports low-level fishing effort near to the project area.
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Table 4-4: Commonwealth and NT-managed commercial fisheries operating near the project area

Licence area
description

Fishery

Commonwealth-managed fisheries

The NPF extends
from the JBG across
the top end to the
Gulf of Carpentaria
(AFMA 2022a).

Northern Prawn
Fishery

Gear types
and usage

The NPF uses
otter trawl gear.
Most vessels
have
transitioned
from using twin
gear to using a
more efficient
quad rig
comprising four
trawl nets.

Target species

White banana
prawn

Redleg banana
prawn

Tiger prawns

By-product
species include
endeavour
prawns, scampi,
bugs and saucer
scallops.

Summary of fishing activities

The NPF operates during two seasons.

The first season is from 1 April to 15
June, and during this time banana
prawns are mainly caught. In the
second season (1 August— 1
December) tiger prawns are
predominantly caught. Either season
has the potential to end early if catch
rates fall below pre-set trigger levels.

Closures in between these seasons
protect / allow recovery of the stocks
(Patterson et al. 2021).

The JBG fishery comprises less than
5% of the area of the NPF; however, it
contributes most of the NPF’s red-
legged banana prawn catch (Patterson
et al. 2021).

Since 2021, a closure area has applied
to the whole of the JBG south of
latitude 13°S. The closure area
excludes fishing in the JBG during the
first 1 April to 15 June fishing season
for better management of the red-
legged banana prawn stock of the JBG
(AFMA 2022a).

Fishing effort in the project area

Based on 2010 to 2020 fishing data, fishing
intensity within the JBG in any given year is
usually low (<0.1 days/km?) although in
some years it has been or medium (0.1-
0.25 days/km?) or high (0.25-0.55
days/km?).

Most fishing effort in the JBG has
historically occurred =50 km south-west of
the project area. Due to the presence of
the new closure area, these key fishing
grounds will now only be accessible during
the tiger prawn fishing season.

The project area is located to the north of
the closure area but overlaps waters where
<5 vessels have historically fished during
any year.

Fishing effort data provided by the Northem
Prawn Fishing Industry during consultation
for the EP is consistent with the ABARES
data.
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Fishery

Licence area
description

NT-managed fisheries

NT Demersal
Fishery

NT Offshore Net
and Line Fishery

Demersal fishing is
allowed from 15 nm
from the low water
mark to the outer
boundary of the AFZ,
excluding the area of
the Timor Reef
Fishery (NTG
2022b).

The Offshore Net
and Line extends
from the low water
mark to the outer
boundary of the AFZ
to the extent the
waters are relevant
to the NT (NTG
2022c).

Gear types
and usage

Vertical lines,
drop lines,
finfish long-
lines, baited
fish traps and
semi-demersal
trawl nets in
two multi-gear
areas.

The project
area is located
in a multi-gear
area where
trawling is
permitted

Demersal long
lines, pelagic
long lines,
longlines and
pelagic nets.

Target species

Saddletail
snapper

Crimson snapper

Goldband
snapper

Red snapper

Grey mackerel

Black-tip shark

Summary of fishing activities

There are currently 18 active licences
(NTG 2022b) and in 2017, the reported
catch was 3,389 tonnes, including, red
snapper (70.8 %) and goldband
snapper (10.1 %) (NT DPIR 2019).

The majority of fishing activity that
takes place in the multi-gear area
overlapping the project area is
trawling, with very limited trap and line
activity.

Fishing occurs year-round (NT DPIR
2019).

The fleet operates with an average of
10 vessels per year, and the fishery
harvested 632 tonnes in 2018-19,
including grey mackerel (510 tonnes)
and combined finfish (568 tonnes) (NTG
2020).

Fishing effort in the project area

A review of historic fishing effort data (2016
— 2020) indicates that the project area
overlaps an area of high trawl effort with
consistently greater than 1,000 hours (60
nm block ref. 1228 and 1229). Trap fishing
effort in the project area is negligible and
was recorded in 2016 only.

Further review of Global Fishing Watch
automatic identification system (AlS) and
vessel monitoring system (VMS) data,
indicates that trawl vessels consistently
operate in the project area as well as
waters located to the north of the project
area.

Consultation with a Demersal Fishery
licence holder has confirmed that trawling
takes place within the project area and
further north, throughout the year.

A review of historic fishing effort data (2016
— 2020) indicates that the project area
overlaps with an area of relatively low
fishing effort of 1-50 hours (60 nm block
ref. 1228), with slightly greater effort closer
to shore (101-500 hours in 60 nm block ref.
1229).
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Fishery

Licence area Gear types
description and usage

Target species

Summary of fishing activities

Fishing effort in the project area

Due to the coarse scale of the 60 nm
reporting blocks, it is difficult to determine
if fishing effort in the blocks has previously
taken place within or outside of the project
area. Further review of Global Fishing
Watch AIS and VMS data, indicates that
limited fishing effort takes place in the
project area, but there is still the potential
for some Offshore Net and Line fishing
effort to occur.
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4.10.2

Recreational fishing

A wide range of recreational activities occur within the NWMR and NMR. Recreational fishing
activities peak in winter and are concentrated in coastal waters along the Kimberley and
NT coastlines, generally around the population centres of Broome, Wyndham and Darwin.
Some of the recreationally important species of the coastal areas include barramundi,
mangrove jack, jewfish and bream.

Annual expenditure by recreational fishers and the guided fishing industry in the NT was
estimated at $52 million in 2019 (NT DITT 2022). Estuarine waters attract just over half
(51%) of the total recreational fishing effortin the NT, followed by coastal waters (31%),
rivers (10%), offshore marine waters (5%) and lakes/dams (3%) (NT DITT 2022). A review
of historic fishing effort data (2016 — 2020) indicates that fishing tour operators
occasionally access waters within the eastern half of the project area, although waters
closer to the coast and nearer Darwin are more frequently fished. Recreational fishing
occurs throughout the year, with peak fishing effort occurring from approximately October
to December and April to June (NT DITT 2022).

Pearling and aquaculture

The Kimberley region is of significance to the WA pearling industry, which is the world’s
top producer of silver-white South Sea Pearls, which come from the silver-lipped pearl
oyster, Pinctada maxima (Hart et al. 2016). However, WA pearling activities do not occur
within the PEZ. All WA pearl farms and holding sites occur in coastal waters outside of the
PEZ.

In the NT, historic fishing effort data (2016 — 2020) provided by NT DITT indicate that a
limited amount of pearl oyster fishing (diving and hand collection) was undertaken by a
single licence holder in the years 2018 and 2019. The areas fished include some limited
fishing effortin 2019 at Flat Top Bank, between approximately 40 km and 90 km north-
east of the project area. The reported fishing effortwas less than 20 minutes in each block
for the whole of 2019 and there was no fishing in any other year. The NT DITT data also
indicate that fishing effort occurred at shoals located to the west of the Tiwi Islands, at the
most northern extent of the PEZ. Fishing effort was typically less than 1 hour per 10 nm
block per year in this area. Limited effort (up to 4 hours per 10 nm block per year) was
also reported in waters offshore from Cobourg Peninsula and Arnhem Land, located outside
of the PEZ. Overall, pearl oyster fishing effortis infrequent and appears to be exploratory.
Pearl farm leases in NT waters are limited to the coastal waters around Bynoe Harbour and
Beagle Gulf near Darwin, as well as Cobourg Peninsula and Nhulunbuy further to the east
(NTG 2021 and confirmed by NT DITT during EP consultation).

Other aquaculture activities in the Kimberley region of WA and in the NT are also
understood to be limited to land-based projects (e.g. the Darwin Aquaculture Centre and
Project Sea Dragon prawn hatchery development near Darwin), barramundi farming and
other activities in shallow coastal waters (NTG 2021), which are outside of the PEZ.

During consultation, INPEX was informed that black-lip oyster farming was being trialled
on the fringes of Docherty Island (NT); an initiative supported by the Thamarrurr
Development Corporation (Appendix B.6). A small-scale trial was set up in 2023, with the
first lines and grow-out cages deployed to test the sites for infrastructure suitability.

Shipping and ports

The proximity of Darwin Port to south-east Asia makes the surrounding area a key shipping
region. Vessel tracking data from AMSA's Craft Tracking System (CTS) for February 2022
is presented in Figure 4-8. The CTS collects vessel traffic data from a variety of sources,
including terrestrial and satellite shipborne AIS data sources.
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Figure 4-8 shows high traffic shipping volumes in close proximity to Darwin Port and along
key shipping routes to and from south-east Asia. Vessel traffic predominantly avoids the
project area with vessels passing east/west between Darwin and the northern Kimberley
coastline.

Darwin Port

Darwin Port, located in Darwin Harbour in the NT, is a major service centre for the mining
and energy sectors. Darwin Port operations consist of marine traffic of non-commercial
vessels (e.g., recreational anglers) and trading vessels, including commercial ships
carrying cargo and passengers, platform supply vessels and anchor handling supply
vessels, tankers and bulk-cargo vessels.

A number of targeted marine pest monitoring programs have been executed in Darwin Port
since 2010 (Cardno 2015, Golder Associates 2010), and through the course of these
programs the following invasive marine species (IMS) have been detected; however, none
of these are listed as noxious species by the NT Government (NTG): Magallana gigas
(presence of one shell valve) and Caulerpa racemosa var. lamourouxii (Golder Associates
2010) Amphibalanus amphitrite (barnacle), Bugula neritina (bryozoan) and the ascidians
Botryllus schlosseri, Botrylloides leachi and D. perlucidum (Cardno 2015). While M. gigas
was detected during a survey, as this was based on the presence of one shell valve, Golder
Associates (2010) determined it was likely to be a discarded shell from oysters imported
and purchased for human consumption and therefore its presence did not confirm this
species had established in Darwin Port. C. racemosa var. lamourouxii is common in tropical
and warm temperate seas and has previously been recorded in warmer waters in Australia
including Darwin Harbour (Golder Associates 2010).

A marine pest monitoring program managed by NT Aquatic Biosecurity officers is currently
ongoing. Artificial settlement units are located throughout Darwin Port, including on the
INPEX Ichthys liquified natural gas and liquified petroleum gas jetties. These settlement
units are photographed monthly and collected, replaced and analysed every four months.

In addition to monitoring program outcomes, in 1999 an outbreak of black stripped mussels
was recorded in three Darwin Port marinas. Following, a national response to the outbreak
this species was successfully eradicated from invaded locations (Ferguson 2000).

In summary, numerous IMS monitoring studies have been undertaken at Darwin Port with
IMS identified. Therefore, Darwin Port is considered to be an operationally active
environment rather than a pristine environment.
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Figure 4-8: Vessel tracking data in the Bonaparte Basin (February 2022)
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4.10.3 Defence

Australian Border Force and Australian Defence Force vessels undertake civil and maritime
surveillance within the region with the primary purpose of monitoring the passage of illegal
entry vessels and illegal fishing activity within these areas.

The project area overlaps with practice and training areas that comprise the North
Australian Exercise Area (NAXA), a maritime military zone administered by the Australian
Defence Force, as well as restricted airspace (Figure 4-9). The NAXA is used by the Royal
Australian Air Force and the Royal Australian Navy for military operations including live
weapons and missile firings.

From consultation with the Department of Defence, Operation Talisman-Sabre is a major
international activity undertaken within the NAXA and is scheduled to occur in mid-2023,
but exact timing is not confirmed. The NAXA is also the primary location of the KAKADU
training exercise that operates biennially. The exercise involves numerous naval ships from
various countries participating in the waters off Darwin and Northern Australia. Exercise
KAKADU was completed in September 2022 and is planned again in 2024. Exercise
Singaroo is conducted immediately following KAKADU in the same areas. During these
exercises, access to NAXA may be restricted to all vessels and aircraft.

In addition to major training exercises, patrol boats regularly conduct training in the NAXA
area that includes live firings; however, these are not usually programmed until six to eight
weeks prior.

Unexploded ordinance (UXO) may be present on and in the sea floor of the project area.
According to the Defence UXO Database, the project areais located within a former air-to-
air weapons range (shared boundary with the Defence training area shown in Figure 4-9)
and may be affected by UXOs (Department of Defence 2022). A search of the Department
of Defence’s UXO map confirmed ten areas of potential UXO exist within the PEZ,
categorised* as follows (Department of Defence 2022):

e 1111 — Darwin Area. This area was a former air-to-air weapons range. (UXO Category:
Other)

e 1110 Darwin Area. This area was a former air-to-air weapons range. (UXO Category:
Other)

e 1091 — Timor Sea. This area was used for Naval Gunnery during the 1980’s (UXO
Category: Other)

e 1098 — Melville Is / SS Don lIsidro. The SS Don Isidro was used for practice bombing
mast head attack during WW2. (UXO Category: Other).

4 Defence classify areas of UXO risk according to the following categories:

e Substantial potential — Sites have a confirmed history of military activities that often results in
numerous residual hazardous munitions, components or constituents. There will be a history of
numerous UXO finds or heavy residual evidence such as fragmentation.

¢ Slight potential — Sites have a confirmed history of military activities that often results in numerous
residual hazardous munitions, components or constituents; but where confirmed UXO affected areas
cannot be defined. Alternatively, sites categorised as Slight may have a confirmed history of military
activities of a type that sometimes results in occasional residual UXO. UXO or explosive ordnance
fragments / components may have occasionally been recovered from the site.

e Remote potential — Sites have records which confirm that the area was used for military purposes,
however the activity is of a nature that makes it unlikely that UXO would exist. UXO or explosive
ordnance fragments / components have not been recovered from the site.

¢ Other — Defence records confirm that the areawas used for military training but do not confirm that
the site was used for live firing. UXO or explosive ordnance fragments / components have not been
recovered from the site. These sites have been included for general information purposes only.

e Sea DumpingArea — These areas have been used for historical sea-dumping of waste material which
may include explosive ordnance.

Document No: TO87-AH-PLN-70001 Page 88 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

e 1100 Qualil Island — This area was declared as an RAAF Bombing Range. (UXO Category:
Other)

e 1096 — Lanyer Swamp Air Weapons Range. This area was a RAAF Bombing and Gunnery
Area. Sections of it have undergone UXO remediation. (UXO Category: Substantial
Potential)

o DEPO36 — Potential Depth Charge UXO - Timor Sea. This site was an area where
Depth Charges were used in WW2 and where some depth charges failed to function.
Detail is contained in Notice To Mariners NTM/12/Aus 318. (UXO Category: Sea
Dumping of Depth Charges).

e DEPO37 — Potential Depth Charge UXO - Timor Sea. This site was an area where
Depth Charges were used in WW2 and where some depth charges failed to function.
Detail is contained in Notice To Mariners NTM/12/Aus 315. (UXO Category: Sea
Dumping of Depth Charges).

The EPBC Act Protected Matters database search identified the Quail Island Bombing Range
as Commonwealth land overlapping with the PEZ (Appendix A).
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Figure 4-9: Defence exercise and training areas
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4.10.4 Petroleum and greenhouse gas industry

The Bonaparte Basin is an established hydrocarbon province with a number of commercial
operations (Figure 4-10). There are no operating petroleum production facilities in
proximity to the project area with the closest production facility located approximately 100
km south (ENI Blacktip). The INPEX Ichthys Gas Export Pipeline passes the northern extent
of the Drilling Project Area. Petroleum permits which overlap the GHG assessment permit
and/or project area are listed in Table 4-5.

In addition to petroleum activities, GHG assessment permit, G-11-AP, is located adjacent
and west of INPEX's GHG assessment permit. The operating titleholder of G-11-AP is
Santos Offshore Pty Ltd.

Table 4-5: Overlapping or adjacent oil and gas permits

Permit Permit type Titleholder contact Distance from the GHG
assessment permit

NT/PL4 Pipeline licence Ichthys LNG Pty Ltd Overlaps GHG assessment
permit and adjacent to Drilling
project area

NT/P88 Exploration permit = Neptune Energy Overlaps GHG assessment
Bonaparte Pty Limited permit and project area
WA-6-R Retention lease Neptune Energy Overlaps GHG assessment
Bonaparte Pty Limited permit but not the project area
NT/RL1 Retention lease Neptune Energy Overlaps GHG assessment
Bonaparte Pty Limited permit but not the project area
WA-548-P Exploration permit = Neptune Energy Overlaps GHG assessment
Bonaparte Pty Limited permit but not the project area
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Figure 4-10: Oil and gas permits overlapping or adjacent to the GHG assessment permit
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4.10.5

4.10.6

4.10.7

Telecommunications

No submarine cables intersect the project area. There are three submarine
telecommunication cables within the PEZ each approximately 150 km north-east of the
project area at the closest point including:

e The North-west Cable System (NWCS)
e Asia Connect Cable 1
e Hawaiki Nui.

The NWCS is a 2,000 km fibre optic cable between Port Hedland (WA) and Darwin (NT)
that connects offshore oil and gas facilities in the Browse, Bonaparte and Carnarvon basins
to onshore locations including Darwin and the Tiwi Islands (Vocus Group 2022). The NWCS
system is managed by Vocus Communications and was built as a cooperation between the
telecommunications industry and oil and gas industries.

Tourism

Most recreational and tourism activities in the region occur predominantly in
State/Territory waters adjacent to population centres, such as Darwin. Tourism in the
region typically peaks during the dry season (May to October), which includes activities
such as recreational fishing, diving, snorkelling, wildlife watching and boating (DEWHA
2008).

Tourism NT identifies the Daly River area, located south of Darwin and 130 km south-east
from the project area, as a popular location for camping and fishing with bush camps and
riverside fishing lodges in the area. The Tiwi Islands are also identified as a tourism location
for Aboriginal arts culture and fishing.

A number of luxury cruise operators access Kimberley coastal waters to the south-west of
the project area and PEZ, including Kimberley Quest, Silversea and True North, which
operate from late February/March to October/early November to avoid the wet season.
Some Kimberley cruises extend to the coastal waters of the JBG, sailing from Wyndham
and visiting coastal locations such as Cambridge Gulf, Berkeley River, Reveley Island, King
George River and Cape Bernier, all of which are approximately 180 km or more from the
project area. Activities are either land-based, or take place in rivers, estuaries or within a
few kilometres from the coast. Cruise itinerates do not include offshore waters, although
operators may occasionally transit through the project area between Darwin and the
Kimberley coastline (Kimberley Quest 2021; Silversea 2021; True North 2021).

Onshore tourism operations in the Kimberley include Berkeley River Lodge, Faraway Bay
Lodge, Honeymoon Bay and Kimberley Coastal Camp. All camps close during October and
reopen during March, following the wet season. Charter fishing, sightseeing tours and other
excursions are located within a few kilometres from the coast, and mainly in estuarine
waters.

No scuba diving or snorkelling sites have been identified in the JBG as the presence of
saltwater crocodiles and other potentially dangerous fauna generally makes these waters
unsuitable for such activities.

International agreements

Potentially relevant to offshore greenhouse gas activities is the treaty between Australia
and Indonesia.
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4.11

4.11.1

The Perth Treaty (1997) is a treaty between the Australian and Indonesian governments
that establishes an EEZ boundary and seabed boundaries in relation to an area in the Timor
Sea. Under the Perth Treaty there are agreed areas of overlapping jurisdiction where
Australia exercises seabed jurisdiction including exploration for petroleum and Indonesia
exercises water column jurisdiction including fishing rights. Although this marginally
overlaps the PEZ, the permit area is not located within areas covered by the Perth Treaty.
Obligations under the Perth Treaty include that both governments must take effective
measures to prevent, reduce and control pollution of the marine environment. Within
Australia, consultation with the Indonesian government is managed by the Department of
Foreign Affairs and Trade (DFAT).

Summary of values and sensitivities
Project area

Table 4-6: Particular values and sensitivities potentially within the project area

Value and sensitivity Description

Receptors that are considered socially Fisheries:
important including socio-economic and cultural |

' Primarily the NT Demersal Fishery (trawl)
heritage values.

e Some limited fishing effort by the NPF
(Cwlth) and NT Offshore Net and Line
Fishery within or near to the project area.

Benthic primary producer habitat, defined by
the Western Australian Environmental
Protection Authority (WA EPA) Environmental
Assessment Guideline No. 3 Environmental
Assessment Guidelines for Protection of Benthic
Primary Producer Habitat in Western Australia’s
Marine Environment as functional ecological
communities that inhabit the seabed within
which algae (e.g., macroalgae, turf and benthic
microalgae), seagrass, mangroves, corals, or
mixtures of these groups, are prominent
components.

None identified within project area.

Regionally important areas of high diversity
(such as shoals and banks).

None identified within project area.

World heritage values of a declared World
Heritage property within the meaning of the
EPBC Act.

None identified within project area.

National heritage values of a National Heritage
place within the meaning of the EPBC Act.

None identified within project area.

Ecological character of a declared Ramsar
wetland within the meaning of the EPBC Act.

None identified within project area.

Presence of a listed threatened species or listed
threatened ecological community within the
meaning of the EPBC Act.

Presence of a listed migratory species within
the meaning of the EPBC Act.

A number of threatened species or migratory
species have been identified as having the
potential to transit through the project area.

These have been categorised as marine fauna:

- marine mammals
- marine reptiles

- fishes and sharks
- marine avifauna.
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Value and sensitivity

Description

Also refer to Appendix A (EPBC Act Protected
Matters Report).

a Commonwealth
marine area within the
meaning of the EPBC
Act.

Any values and
sensitivities that exist
in, or in relation to,
part or all of:

Productivity and diversity associated with
planktonic communities and benthic
communities.

Commonwealth land
within the meaning of
the EPBC Act.

None identified within project area.

BlAs associated with EPBC-listed species.

A turtle foraging BIA intersects the project
area, relating to green and olive ridley turtles
in the JBG.

4.11.2 PEZ

Table 4-7: Particular values and sensitivities potentially within the PEZ

Value and sensitivity

Description

Receptors that are considered socially
important including socio-economic and
cultural heritage values.

Commercial, traditional and recreational
fisheries as identified in Section 4.10.

Benthic primary producer habitat, defined by
the Western Australian Environmental
Protection Authority (WA EPA) Environmental
Assessment Guideline No. 3 Environmental
Assessment Guidelines for Protection of
Benthic Primary Producer Habitat in Western
Australia’s Marine Environment as functional
ecological communities that inhabit the seabed
within which algae (e.g., macroalgae, turf and
benthic microalgae), seagrass, mangroves,
corals, or mixtures of these groups, are
prominent components.

Benthic primary producer habitats are
described in Section 4.7.2 and include the
Commonwealth marine parks and KEFs listed
below.

Regionally important areas of high diversity
(such as shoals and banks).

KEFs:
e Pinnacles of the Bonaparte Basin

e Carbonate bank and terrace system of the
Sahul Shelf

e Carbonate bank and terrace system of the
Van Diemen Rise.

Benthic habitats:

e various banks and shoals, and coral reefs
(Section 4.7.2)

e seagrasses at the Tiwi Islands and Vernon
Islands.

Shoreline habitats:

e islands, mangroves and sandy beaches
(Section 4.7.3).

World heritage values of a declared World
Heritage property within the meaning of the
EPBC Act.

None identified.
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Value and sensitivity

Description

National heritage values of a National Heritage
place within the meaning of the EPBC Act.

None identified.

Ecological character of a declared Ramsar
wetland within the meaning of the EPBC Act.

None identified.

Presence of a listed threatened species or
listed threatened ecological community within
the meaning of the EPBC Act.

Presence of a listed migratory species within
the meaning of the EPBC Act.

A number of threatened species or migratory
species have been identified as having the
potential to transit through the PEZ.

These have been categorised as marine fauna
(Section 4.7.4):

e marine mammals
e marine reptiles

e fishes and sharks
e marine avifauna.

Also refer to Appendix A (EPBC Act Protected
Matters Report).

a Commonwealth
marine area within the
meaning of the EPBC
Act.

Any values and
sensitivities that exist
in, or in relation to,
part or all of:

Productivity and diversity associated with
planktonic communities and benthic
communities.

Commonwealth land
within the meaning of
the EPBC Act.

Quail Island Bombing Range.

BlAs associated with EPBC-listed species.

A number of BIAs are present within the PEZ.
These are mainly associated with coastlines
and the adjacent shallow waters and include:

Marine reptiles

e turtle nesting, internesting and foraging
BlAs for flatback turtle, olive ridley turtle,
green turtle and loggerhead turtles.

Fish and sharks
e whale shark foraging BIA.
Marine avifauna

e breeding and associated foraging BlIAs for
crested tern, lesser crested tern and lesser
frigate bird

Indo-Pacific Humpback Dolphin breeding area
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CONSULTATION

This section of the EP, in conjunction with Appendix B, describes consultation undertaken
by INPEX between March 2022 and November 2023 for the proposed activity.

Relevant persons consultation

The outcome of the Federal Court of Australia appeal decision in December 2022 (Santos
NA Barossa Pty Ltd v Tipakalippa [2022]), represents the law regarding requirements for
consultation in accordance with the OPGGS (E) Regulations.

At the time of the court decision this EP was under assessment by NOPSEMA and had been
through previous consultation between 10 March 2022 and 7 August 2022, using the
methodology described in Appendix B.1l. Following the court appeal INPEX revised its
methodology (refer to Appendix B.2) to better reflect the intent of the court decision and
commenced a second round of consultation on 13 January 2023. The following sections
reflect the outcomes of both rounds of consultation conducted up to and including
information received by close of business 7 November 2023.

During the consultation process described in this section of the EP and Appendices B.1 -
B.4, the following guidance was considered at various stages to reflect industry best
practice:

e Consultation in the course of preparing an environment plan (NOPSEMA 2022a)

e Consultation with Commonwealth agencies with responsibilities in the marine area
(NOPSEMA 2022b)

e Interim Engaging with First Nations People and Communities on Assessments and
Approvals Under the Environment Protection and Biodiversity Conservation Act 1999
(DCCEEW 2023e)

e Consultation approach for unplanned events (WAFIC 2023)

e INPEX’s Aboriginal & Torres Strait Islander Engagement Policy (0000-A0-POL-60003)
and Aboriginal & Torres Strait Islander Engagement Standard (0000-A0-STD-60006)

¢ AA1000 Stakeholder Engagement Standard (Accountability 2015).
Identified Relevant persons

As described above, two consultation campaigns were undertaken for the proposed activity
(2022 and 2023). Through the implementation of the revised methodology (Appendix B.2),
INPEX identified new relevant persons which were in addition to those already identified
during the 2022 consultation. A complete list of relevant persons applicable to the proposed
activity is presented in Appendix B.3 which includes new relevant persons identified
through discussions with other relevant persons or through extended enquiry (broader
consultation) activities.
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As described in Appendix B.2, there may be persons who have functions, interests or
activities within the PEZ, as calculated by the oil spill modelling included in the EP at the
initial time of submission, but those functions, interests or activities may not be affected
by INPEX’s activities. Where no environmental or ecological impacts are predicted within a
geographical area, there can be no corresponding impacts on a person’s functions,
interests or activities. There may also be instances where potential environmental or
ecological impacts are predicted to occur within an area; however, despite a geographical
overlap this will not necessarily equate to an impact on a person’s functions, interests or
activities. Where a person’s functions, interests or activities within the PEZ are not affected,
or are only affected in an immaterial or negligible way, they have not been identified as a
relevant person (as defined under OPGGS (E) Regulations 11A).

As described in more detail in Appendix B.7 Oil spill modelling technical note, the use of
an instantaneous, entrained oil threshold to inform the outer extent of the PEZ is
considered highly conservative. The outer extent of the entrained oil component of the PEZ
boundary may be reduced by up to 80% if the model was based on time-weighted
exposures such as a 48-96 hour period. Noting that time-weighted modelling was not used
to inform the potentially relevant persons list for this EP, if it were, the outcome of applying
the relevant persons methodology can reasonably be assumed to result in a significantly
lower number of potentially relevant persons given the geographical reduction in size of
the PEZ and EMBA that is likely to occur.

Consultation with relevant persons, identified in 2022, was not automatically repeated in
2023 for every relevant person. Instead, to confirm if the level of consultation was
appropriate, and if there was any requirement to contact the same relevant persons again,
an assessment of previous consultation with those relevant persons identified in 2022 was
completed. The aim being to avoid any fatigue or duplication of effort. In some cases, due
to a change in schedule, certain relevant persons were re-contacted in 2023. Those
relevant persons, originally identified in 2022, that were considered to have received
sufficient information and were therefore not consulted again in 2023 are presented in
Table 5-1.

Table 5-1: Relevant persons consulted in 2022 and not contacted again in 2023

Relevant person

Justification

Australian Maritime Safety
Authority (AMSA) Cwith —

Nautical advice and Marine
environment pollution
response

AMSA was provided sufficient information in 2022 and their
requirements in relation to their function have been reflected in
the EP (refer to Appendix B.5). As there have been no changes
to the proposed activity or location INPEX did not contact them
again in 2023.

Australian Hydrographic Office
(AHO) Cwlth

AHO was provided sufficient information in 2022 and their
requirements in relation to their function have been reflected in
the EP (refer to Appendix B.5). As there have been no changes
to the proposed activity or location INPEX did not contact them
again in 2023.

AFMA responded to INPEXin 2022 and suggested EP consultation
be done through the relevant fishing industry associations or
directly with fishers who hold entitlements in the area. Note,
further consultation was undertaken in 2023 with relevant
Commonwealth fishery licence holders and associations.

Australian Fisheries
Management Authority
(AFMA) Cwith

Department of Agriculture,

Fisheries and Forestry (DAFF)
Cwilth — biosecurity branch

DAFF (formerly DAWE) biosecurity branch responded to INPEX in
2022 and their requirements have been reflected in the EP (refer
to AppendixB.5). As there have been no changes to the proposed
activity or location INPEX did not contact them again in 2023.
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Relevant person Justification

Department of Climate | No changes were made to the EP based on previous advice from

Change, Energy, the | Department of Climate Change, Energy, the Environment and
Environment and Water | Water (DCCEEW) — seadumping section. As there have been no
(DCCEEW) — Sea dumping| changes to the proposed activity INPEX did not contact them
section again in 2023.

Department of Defence - | Consultation has been ongoing between INPEX and the
Northern Command; | Department of Defence during 2022 and 2023, no additional
Infrastructure Division specific EP consultation was sought during 2023. Department of

Defence requirements in relation to their function have been
reflected in the EP (refer to Appendix B.5).

DepartmentofMines, Industry | DMIRS was provided sufficient information in 2022 and their

Regulation and Safety | requirements in relation to their function have been reflected in

(DMIRS) WA the EP (refer to Appendix B.5). As there have been no changes
to the proposed activity or location INPEX did not contact them
again in 2023.

NT Department of Industry, | NT DITT responded to INPEX in 2022 and provided data and
Tourism and Trade (DITT) information on fisheries catch and effort and spawning periods.
Concerns raised were in relation to INPEX’s proposed Bonaparte
Basin 3D marine seismic survey EP and not the
geotechnical/geophysical site survey EP. As there have been no
changes to the proposed activity orlocation INPEX did not contact
them again in 2023.

Department of Primary | While no response was received in 2022 from DPIRD - fisheries,
Industries and Regional [ INPEX consulted extensively with the departmentin 2021 with

Development (DPIRD) - | respectto INPEX’s biosecurity process and controls through the
Fisheries Division - | development of another INPEX EP (Offshore Facility Operations
Commercial Fisheries & | EP accepted by NOPSEMA in April 2022). Therefore, INPEX is
Biosecurity sections (WA) aware of their current requirements in relation to this

departments function, and this has been reflected in the EP (refer
to Section 9.6.1). As there have been no changes to the proposed
activity, location, schedule or WA receiving environment with
respectto biosecurity, INPEX did not contactthem again in 2023.
Note, there is minimal overlap with activities in WA water. INPEX
have engaged with relevant fisheries via WAFIC and have
previously confirmed via other applicable INPEX EPs that INPEX’s
biosecurity controls are sufficient.

Vocus Communications/ | Vocus Communications were contacted in 2022 by INPEX at the
Suncable Energy suggestion of the Australian Communications and Media
Authority (during the development of a different INPEX EP).
Information on the location of subsea cables in the vicinity of the
planned activity has been included in the EP. As there have been
no changes to the proposed activity or location INPEX did not
contact them again in 2023.

5.1.2 Consultation approaches and activities

INPEX utilised a range of tools to consult with relevant persons in the most appropriate
and effective manner and as described in Appendix B.2, noting that specific consultation
approaches may be required for certain groups of relevant persons. A variety of
consultation approaches and materials were used for the development of this EP and
examples are presented in Appendix B.4.
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Categorisation of relevant persons and consultation requirements

Once assessed as relevant, specific requirements for consultation were established with
each relevant person categorised to ensure they received appropriate consultation
materials as summarised in Table 5-2.

The categorisation process, completed during the relevant person identification workshop,
described in Appendix B.2, was undertaken prior to consultation activities occurring in
2023. The outcome of the categorisation for each relevant person is presented in Appendix
B.3 and was used as an initial guide for establishing expected levels and proposed methods
of engagement. However, over the course of undertaking consultation for the EP, based
on feedback received by INPEX, some relevant persons may have requested or may have
required a different level of engagement or methods of engagement than was initially
expected based on their categorisation. This may include instances where some relevant
persons required more information to make a decision about whether there were any
consequences or impacts to their specific functions, interests or activities with regards to
the proposed activity. Similarly, other relevant persons may have requested a lower level
of engagement such as indicating a preference for email rather than in-person meetings.

Table 5-2: Summary of the categories of relevant persons and consultation strategy

Category Description of category

Category 1 ' Relevant persons who may be affected by planned activities.

Relevant persons who have published / known requirements on how they wish to
be consulted with.

Category 2 ' May be affected directly or indirectly by unplanned activities (within the PEZ).
Those that require information regarding unplanned activities (i.e. spills).

Category 3 | Anyone else who may be indirectly impacted or have interests.
Includes extended enquiry for persons who are not known to INPEX.

Consultation strategy level

Level A Work with relevant person to ensure targeted and tailored information is provided
to enable an effective consultation process - may include meetings or
presentations, scheduled phone calls and specific information. As appropriate,
direct engagement with Aboriginal and Torres Strait Islander relevant persons may
be undertaken to co-design consultation approaches.

Level B Specific information based on known information needs - may require ongoing,
iterative consultation over an extended period of time. As appropriate, direct
engagement with Aboriginal and Torres Strait Islander relevant persons may be
undertaken to co-design consultation approaches.

Level C Broader, higher-level consultation - may include emailed factsheets or information,
with access to EP specific website or similar.

Level D Extended enquiry — advertisements in newspapers throughout Australia, social
media/media information directing people to an EP specific website.

Document No: TO87-AH-PLN-70001 Page 100 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

Preparation for consultation

EP summary website

In preparation for consultation in 2023, INPEX developed an EP summary website
(https://anz.planengage.com/unpublished/bonaparte_basin_appraisal/page/Home) as the
primary tool to convey information about the proposed activity, potential environmental
risks and controls in place (INPEX 2023). A link to the website was included in emails and
a QR code included in letters sent directly to relevant persons. The QR code or a link to the
website was also published in industry body newsletters, newspapers and on social media
as part of the extended enquiry (broader consultation) process.

The website was published on the 9 January 2023 and provided a summary of the
following:

. What is an environment plan? — to provide background information on the purpose
of an EP.
. EP consultation requirements — to describe changes to EP consultation following the

Federal Court of Australia appeal decision in December 2022 and NOPSEMA’s
guideline (N-04750-GL2086).

. Overview of activities — to provide details on the proposed activity covered by this EP
and included links to access the EP in full on NOPSEMAs website.

. Location — presented a location map with coordinates of the project area and a video
to introduce the concept of oil spill modelling and how this is used to generate the
PEZ and EMBA.

. Schedule and timing — to provide details on the duration and expected timeframe for
the activity will occur.

. Methodology — to describe the techniques to be used during the site survey and
exploration drilling.

. Environmental values and sensitivities — presented a selection of maps to describe
environmental sensitivities in the PEZ.

. Risk assessment process — to describe the process and risk matrix used by INPEX to
undertake the assessment including consequence, likelihood and ALARP.

. Planned activities — presented the controls in place to manage impacts and risks from
planned activities in the project area.

. Unplanned activities - presented the controls in place to manage risks from unplanned
activities in the project area and PEZ.

) Emergency conditions — identified the worst-case spill scenarios associated with the
activity and presented preventative and mitigative controls in place to manage risks
from an emergency condition.

In addition to the information about the proposed activity the website included definitions
for key terms used and links to other useful websites to assist readers. Through the
website, readers were able to provide feedback and comments to INPEX on the proposed
activity and make suggestions for improvements. A telephone number as an alternative
mechanism of contact was also included.
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In-person meetings

In addition to the distribution of EP specific information (emails/letters/QR code to EP
specific website, etc.), consultation specifically undertaken during the development of this
EP included many in-person meetings. Meetings were held across a vast geographical area
spanning from Kununurra (WA) to Darwin (NT) including but not limited to Katherine,
Wadeye, Belyuen (Cox Peninsula), Timber Creek and on the Tiwi Islands throughout 2023
prior to the submission of this EP.

Initial meetings with the applicable land councils and registered prescribed body
corporates, were undertaken in some cases to facilitate further consultation opportunities
with Aboriginal and Torres Strait Islander relevant persons. In the NT, for access to
Aboriginal Land Trust areas, permits were provided by the Northern Land Council (NLC),
as was access to their ranger network to distribute information about INPEX's EP
consultation activities.

A record of all in-person meetings is presented along with the full records of all
correspondence in a ‘Sensitive Matters Report’ that is submitted to NOPSEMA separately
to this EP.

Industry bodies newsletters

Another method employed to help identify any additional relevant persons was to publish
advertisements in the newsletters of industry bodies (such as Northern Territory Seafood
Council) with a presence within the PEZ (Appendix B.4). As some known members of these
organisations were identified as relevant persons, the objective of this approach was to try
and reach further members and identify if they were relevant persons. A link and QR code
for the EP specific website was included in the advertisements along with contact details
(email address and phone number) for readers to provide INPEX with comments on the
proposed activity. To this end, the publication of advertisements in industry body
newsletters also acted in the capacity of an extended enquiry.

Extended enquiry (broader consultation) activities

INPEX recognises that there may be instances where other persons, organisations,
departments or agencies may consider themselves relevant and wish to be included in the
consultation process. Therefore, as an additional proactive step, INPEX completed several
in-person open information sessions and undertook extensive advertising campaigns
(newspapers, radio and social media) to provide information on the proposed activity. The
objective of this approach was to help identify any other relevant persons that may not
have already been identified. The extended enquiry activities also provided another means
of broadcasting information to existing relevant persons as well as providing an opportunity
to identify new relevant persons so INPEX could receive feedback that might not have
otherwise been received. As previously described in Appendix B.2, the extended enquiry
approach also acted as a means for sharing information to identified relevant persons and
providing an ongoing mechanism for feedback.

Information and feedback session

Larrakia families were invited to information sessions held at INPEX offices in Darwin in
February 2023, so families could talk directly with INPEX personnel about the proposed
activity and provide feedback.

A greater level of consultation effortin Darwin specifically for Larrakia families reflects and
aligns with INPEX’s strategy to establish and maintain long-term relationships with
stakeholders in key areas of operation. In some of these cases, consultation has occurred
beyond that required to solely meet the obligations of the OPGGS E regulations.
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Newspaper advertising

Newspaper advertisements were published in Australian national, regional and local
newspapers as described in Table 5-3. Copies of the advertisements are presented in
Appendix B.4 and included a link/QR code for the EP summary website along with contact
details (email address and phone number) for readers to provide INPEX with comments on
the proposed activity. This enabled INPEX to provide information to those persons already
identified as relevant and also to aid in the identification of further relevant persons
previously unknown to INPEX.

Table 5-3: Newspaper advertising of the proposed activity

Newspaper Coverage Publication dates

The Australian National 24/02/2023, 28/06/2023
The West Australian Regional (WA) 24/02/2023, 28/06/2023
Sunday Times Regional (WA) 26/02/2023, 02/07/2023
NT News Regional (NT) 24/02/2023, 28/06/2023
Kimberley Echo Local (WA) 02/03/2023, 29/06/2023

Social media advertising

In conjunction with the newspaper advertisements, social media campaigns for the
proposed activity were undertaken on 7 March 2023 and 5 April 2023 3 July to 23 July.
Advertisements were posted on Facebook, Instagram and LinkedIn platforms and included
a link to the EP specific website.

Between 3 and 23 July 2023, INPEX undertook further geo-targeted advertising using social
media (Facebook and Instagram) with a particular focus on remote and regional Aboriginal
communities. The objectives were to reach a target audience of relevant persons to inform
them of the EP and provide them with information about the proposed offshore activities;
and to inform them on how they can find out more and/or provide comment via the EP
summary website or by phone. The campaign was geo-targeted to the following
communities and an 80 km radius from each location:

. Batchelor (NT)

. Nauiyu Nambiyu (NT)
. Palumpa (NT)

. Peppimenarti (NT)

. Wadeye (NT)

. Kalumburu (WA).

INPEX Australia website

The INPEX Australia website provides an overview of INPEX Australia activities
(https://www.inpex.com.au/sustainability/environment/). INPEX posted a short summary
of the proposed exploration activities on 10 January 2023 with a link inviting members of
the public to provide comment on the proposal via the EP summary website.
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Radio advertising

As listed in Appendix B.4, a radio advertisement campaign was broadcast between 3 July
and 16 July, four times a day on five radio stations broadcasting across WA and NT with a
focus on local and regional radio stations with remote communities’ coverage (Table 5-4).
Rather than use mainstream radio, INPEX selected stations for their coverage in remote
and regional areas of WA and NT and the ability to provide information/translation in a
number of languages (i.e. Kriol, Murrinhpatha, Tiwi). This enabled INPEX to provide
information to those persons already identified as relevant and also to aid in the
identification of further relevant persons previously unknown to INPEX.

Table 5-4 Radio advertising of the proposed activity

Radio station Region covered

6DBY — Larrkardi Radio Derby region

6HCR — Radio Mulba Karratha/Roebourne region

8KTR — Kathrine Community Radio Katherine region

6WR — Waringarri Radio Kununurra region

8TEA — Top End Aboriginal Bush Broadcasting Northern Territory — 29 broadcasting units
Association including Tiwi Islands & Wadeye regions

Consultation during the EP development

In March 2022, INPEX commenced consultation with relevant persons for the proposed
planned activities described in this EP. Following the court appeal in December 2022, INPEX
revised its methodology (Appendix B.2) to better reflect the intent of the court decision
and commenced a second round of consultation with identified relevant persons on 13
January 2023.

The consultation period described in Appendix B.2, states that consultation with relevant
persons during the development of an EP will generally run for 30 business days (six
weeks). This is considered as a reasonable period for feedback to be submitted to INPEX.

Where multiple attempts have been made to contact relevant persons during a reasonable
period, if no response has been received other targeted mechanisms (i.e. social media,
radio and newspaper advertising) have been used to comply with INPEX's requirement to
consult with relevant persons on the proposed activity. Further, relevant persons can
provide feedback to INPEX via the EP summary webpage during the implementation of the
EP with any new relevant matters assessed in accordance with the EP (Section 9.8.3).
Accordingly, consultation prior to the submission of the EP for the purposes of compliance
with the OPPGS (E) Regulations has been completed.

When no response is received

In accordance with INPEX's methodology (Appendix B.2), where no response or
acknowledgement of receipt of consultation materials was received by INPEX the following
actions were undertaken:

. alternative methods of contact where appropriate and available were employed

. follow up after 20 business days (4 weeks) from issue of initial consultation materials
. final follow up 5 days prior to the closure of the consultation period

. in parallel to the above steps, INPEX also used other broader consultation methods

(Section 5.1.2 Extended enquiry (broader consultation) activities) including
newspaper and social media advertising as another means of broadcasting
information to existing relevant persons.
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Specific consultation approaches

As described in INPEX’s methodology (Appendix B.2) in the first instance INPEX has utilised
land councils and registered prescribed body corporates to facilitate consultation with
Aboriginal and Torres Strait Islander relevant persons. Since December 2022 INPEX has
engaged with the Kimberley Land Council, the Northern Land Council and the Tiwi Land
Council. These land councils, although relevant persons in their own right, have provided
feedback to INPEX on identifying and consulting with Traditional Owners and in some cases
have assisted in co-designing appropriate strategies and plans for engagement and/or
assisted INPEX by circulating sufficient information in advance of on country meetings.
Although consultation for the purposes of compliance with the OPPGS (E) Regulations has
been completed, INPEX is in continued dialogue with these land councils and has enabled
the opportunity for feedback to be received for the duration of the activity.

INPEX is aware that there may be potentially some relevant persons for this EP who may
be based in remote areas of WA and NT, with certain areas affected by extreme weather
events, and therefore responding to consultation requests from INPEX may not be a
priority. Similarly, some potentially relevant persons may have become fatigued due to an
increase in industry consultation, therefore an opportunity to obtain feedback from such
relevant persons was created.

Consultation outcomes

In accordance with Regulation 16(b), consultation summary reports from the 2022 and
2023 consultation campaigns are presented as Appendix B.5 and B.6 respectively. The full
records of correspondence in a ‘Sensitive Matters Report’ that is submitted to NOPSEMA
separately to this EP.

Ongoing consultation

Ongoing consultation activities post-acceptance of this EP will ensure INPEX develops and
maintains a current and comprehensive view of relevant persons functions, interests and
activities, and provide a forum for enquiries, objections or claims by relevant persons in
the lead up to and during the conduct of a planned activity.

Ongoing consultation for the proposed activity described in this EP is outlined in the
implementation strategy (Section 9.8.3). Where any new information is received (Section
9.5), that is assessed as a new relevant matter or objection/claim with merit, the EP will
be updated in accordance with the MoC process described in Section 9.7 ensuring that risks
remain managed to ALARP and acceptable levels.
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ENVIRONMENTAL IMPACT AND RISK ASSESSMENT METHODOLOGY

In accordance with Division 2.3, Regulation 13(5) of the OPGGS (E) Regulations, an
environmental risk assessment was undertaken to evaluate impacts and risks arising from
the activities described in Section 3. This section describes the process in which impacts,
and risks were identified. A summary of the outcomes from this process are included in
Section 7 and Section 8.

An environmental hazard identification and risk assessment workshop was undertaken for
the activity. The workshop involved environmental, compliance, health, safety, emergency
response, drilling and engineering personnel.

The workshop was undertaken in accordance with INPEX HSE Risk Management processes.
The approach generally aligned to the processes outlined in International Standards
Organisation (ISO) 31000:2009 Risk Management — Principles and guidelines (Standards
Australia/ Standards New Zealand, 2009) and Handbook 203:2012 Managing environment-
related risk (Standards Australia/Standards New Zealand 2012).

The environmental impact and risk evaluation process has been undertaken in nine distinct
stages:

. the establishment of context

. the identification of aspects, hazards and threats

. the identification of potential consequences (severity)

. the identification of existing design safeguards and control measures

. proposal of additional safeguards (ALARP evaluation)

. an assessment of the likelihood

o an assessment of the residual risk

) an assessment of the acceptability of the residual risk

. the definition of environmental performance outcomes, standards and measurement
criteria.

Establishment of context

The first stage in the process involved a review of legislative requirements including
government policies and guidelines (Section 2 Environmental Management Framework).
Following this the scope of the activity was defined and the existing environment reviewed
to identify particular values and sensitivities of that environment. The outcomes of these
exercises are presented in Section 3 Activity Description and Section 4 Existing
Environment, of this EP.

Identification of aspects, hazards and threats
An assessment was undertaken to identify the aspects associated with the activity. An

aspect is defined by ISO 14001: 2015 Environmental Management Systems (EMS) as:

“An element or characteristic of an activity, product, or service that interacts or can interact
with the environment”.

The aspects were grouped to align with the INPEX BMS environment standards. A summary
of the aspects identified for the activity were as follows:

e emissions and discharges

e waste management
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e noise and vibration

e loss of containment

e biodiversity and conservation protection

e land disturbance (or seabed disturbance)

e social and cultural heritage protection.

Hazards are defined by the INPEX HSE Hazard and Risk Management Standard as:

“A physical situation with the potential to cause harm to people, damage to property,
damage to the environment”.

As the definition suggests, for an environmental risk or impact to be realised, there needs
to be a chance of exposing an environmental value or sensitivity to a hazard. If there is no
credible exposure of the value or sensitivity, there is no risk of harm or damage.
Subsequently, there is no potential for impact (or consequence).

Given the various receptors present in the environment, they have been refined to
environmentally sensitive or biologically important receptors (values and sensitivities).
They have been selected using regulations, government guidance and stakeholder
feedback.

For the purposes of the evaluation, environmental values and sensitivities to be considered
include the following:

e receptors that are considered socially important including socio-economic and cultural
heritage values.

e benthic primary producer habitat, defined by the Western Australian Environmental
Protection Authority Environmental Assessment Guideline No. 3 Environmental
Assessment Guidelines for Protection of Benthic Primary Producer Habitat in Western
Australia’s Marine Environment as functional ecological communities that inhabit the
seabed within which algae (e.g., macroalgae, turf and benthic microalgae), seagrass,
mangroves, corals, or mixtures of these groups, are prominent components

e regionally important areas of high diversity (such as shoals and banks)

e particular values and sensitivities as defined by Regulation 13(3) of the OPGGS(E)
Regulations 2009:

- the world heritage values of a declared World Heritage property within the
meaning of the EPBC Act

- the national heritage values of a National Heritage place within the meaning of
the EPBC Act

- the ecological character of a declared Ramsar wetland within the meaning of
the EPBC Act

- the presence of a listed threatened species or listed threatened ecological
community within the meaning of the EPBC Act

- the presence of a listed migratory species within the meaning of the EPBC Act
- any values and sensitivities that exist in, or in relation to, part or all of:

- a Commonwealth marine area within the meaning of the EPBC Act —
Note that this value and sensitivity includes receptors (e.g., planktonic
and benthic communities) that, when exposed, have the potential to
affect regionally significant ecological diversity and productivity from
benthic and planktonic communities
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= Commonwealth land within the meaning of the EPBC Act.

e biologically important areas associated with EPBC-listed species.
Identify potential consequence

In Sections 7 and 8, for each aspect, the greatest consequence (or potential impact) of an
activity, is evaluated with no additional safeguards or control measures in place. This allows
the assessment to be made on the maximum foreseeable exposure of identified values and
sensitivities to the hazard taking into account the extent and duration of potential
exposure. The consequence is defined using the INPEX risk matrix (Figure 6-1).

Given that the receptors, identified as particular values and sensitivities are the most
regionally significant or sensitive to exposure, these are considered to present a credible
worst-case level of consequence to assess against for environmental impact and impacts
to cultural and social heritage.

Identify existing design safeguards/controls

Control measures associated with existing design are then identified to prevent or mitigate
the threat and/or its consequence(s). These controls may relate to the implementation
strategy of this EP and have relevant environmental performance outcomes and standards
presented in Section 9.

Propose additional safeguards (ALARP evaluation)

Where existing safeguards or controls have been judged during the evaluation as
inadequate to manage the identified hazards (on the basis that the criteria for acceptability
is not met as defined in Section 6.8), additional safeguards or controls are proposed.

The INPEX HSE Hazard and Risk Management Standard describes the process in which
additional engineering and management control measures are identified, taking account of
the principle of preferences illustrated in Figure 6-2. The options were then systematically
evaluated in terms of risk reduction. Where the level of risk reduction achieved by their
selection was determined to be grossly disproportionate to the “cost” of implementing the
identified control measures, the control measure will not be implemented, and the risk is
considered ALARP. Cost includes financial cost, time or duration, effort, occupational health
and safety risks, or environmental impacts associated with implementing the control.

Assess the likelihood

The likelihood (or probability) of a consequence occurring was determined, taking into
account the control measures in place. The likelihood of a particular consequence occurring
was identified using one of the six likelihood categories shown in Figure 6-1.

Assess residual risk

Once any additional controls/safeguards have been considered, the residual risk is then
evaluated and ranked.
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Risk Matrix

Refer to the Risk Management Guideline [0000-A0-GLN-60010] for guidance on how to apply the risk matrix.
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Most Preferred |

I\/
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approaches

Design measures that reduce the likelinood

Ereveadion of a hazardous event occuring
. Design measures that facilitate early
Detection | yetection of a hazardous event
Design measures that imit the
Engineering Control extent/escalation potential of a hazardous

event
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Design measures or safeguards that enable
clean-up / response following the realisation
of a hazardous event

Response
Equipment

Management systems and work instructions
Procedures & Administration |used fo prevent or mitigate environmental
exposure to hazards
Least Preferred |

Figure 6-2: ALARP options preferences
Assess residual risk acceptability

Potential environmental impacts and risks are only deemed acceptable once all reasonably
practicable alternatives and additional measures have been taken to reduce the potential
impacts and risks to ALARP.

INPEX has determined that risks rated as “Critical” are considered too significant to
proceed and are therefore, in general, unacceptable. In alignment with NOPSEMA’s
Environment Plan Decision Making Guideline (NOPSEMA 2022d), INPEX considers that
when arisk rating of “Low” or “Moderate” applies, where the consequence does not exceed
“C” (Significant) and where it can be demonstrated that the risk has been reduced to
ALARP, that this defines an acceptable level of impact.

Through implementation of this EP, impacts to the environment will be managed to ALARP
and acceptable levels and will meet the requirements of Section 3A of the EPBC Act
(principles of ecologically sustainable development; ESD) as shown in Table 6-1.
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Table 6-1: Principles of ecological sustainable development

Principles of ESD Demonstration

a) decision-making processes should The INPEX health, safety, security, environment

effectively integrate both long-term and and quality policy (Figure 9-2) INPEX HSE Hazard

short-term economic, environmental, social and Risk Management Standard and the INPEX

and equitable considerations; BMS (Section 9) consider both long-term and
short-term economic, environmental, social and
equitable considerations.

(b) if there are threats of serious or No threat of serious or irreversible environmental

irreversible environmental damage, lack of damage is expected from the activity. Scientific

full scientific certainty should not be used as knowledge is available to support this, and

a reason for postponing measures to processes are in place to ensure that INPEX

prevent environmental degradation; remains up to date with scientific publications
(Section 9.13).

(c) the principle of inter-generational equity | The health, diversity and productivity of the
- that the present generationshould ensure | environment shall be maintained and not
that the health, diversity and productivity of impacted by the activity.

the environment is maintained or enhanced

for the benefit of future generations;

(d) the conservation of biological diversity ' Biological diversity and ecological integrity will not

and ecological integrity should be a be compromised by the activity.
fundamental consideration in decision-

making;

(e) improved valuation, pricing and N/A

incentive mechanisms should be promoted.

Consequently, the potential environmental impacts and risks associated with implementing
the activity were determined to be acceptable if the activity:

. complies with relevant environmental legislation and corporate policies, standards,
and procedures specific to the operational environment

. takes into consideration relevant person feedback

. is managed in a manner that is consistent with AMP management objectives for
ecologically sustainable use and the protection of MP values

. is managed in a manner that is consistent with AMP management objectives for
ecologically sustainable use and the protection of MP values

. takes into consideration conservation management documents

. does not compromise the relevant principles of ESD; and

. the predicted level of impact does not exceed the defined acceptable level, in that

the environmental risk has been assessed as “Low” or “Moderate”, the consequence
does not exceed “C — Significant” and the risk has been reduced to ALARP.

Document No: TO87-AH-PLN-70001 Page 111 of 253
Security Classification: Public

Revision: 5

Last Modified:9/11/2023



6.9

Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

Definition of performance outcomes, standards and measurement criteria

As defined in Regulation 4 of the OPGGS (E) Regulations, INPEX has used environmental
performance outcomes and performance standards to address potential environmental
impacts and risks identified during the risk assessment.

Environmental performance outcomes, standards, and measurement criteria that relate to
the management of the identified environmental impacts and risks are defined as follows:

environmental performance outcome (EPO) means a measurable level of
performance required for the management of environmental aspects of an activity
to ensure that environmental impacts and risks will be of an acceptable level.

environmental performance standard (EPS) means a statement of the performance
required of a control measure.

measurement criteria are used to determine whether each environmental
performance outcome and environmental performance standard has been met.
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IMPACT AND RISK ASSESSMENT

Following the environmental impact and risk assessment methodology described in Section
6, the aspects, hazards and threats have been systematically identified. The aspects (and
associated hazards) with the potential for impact or risk in relation to the relevant
identified values and sensitivities are discussed in this section and in Section 8.
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7.1 Emissions and discharges

7.1.1 Light emissions

Table 7-1: Impact and risk evaluation — change in ambient light levels from navigational lighting on vessels

Identify hazards and threats

Light emissions have the potential to disturb light-sensitive marine fauna, specifically marine turtles, seabirds and migratory bird species, through
localised attraction to light that may result in behavioural changes.

Low-intensity light spill will be generated from the vessels undertaking the activity as a consequence of providing safe illumination of work and
accommodation areas. Lighting on the vessel is directed over the work area, which aids in limiting light spill to the marine environment.

Potential consequence Severity

The particular values and sensitivities identified as having the potential to be impacted by light emissions from navigational lighting | Insignificant (F)

are:
- marine turtles (foraging BIA)
- marine avifauna.

Behavioural changes reportedin marine turtles exposedto increases in artificial lighting can include disorientation and interference
during nesting (Pendoley 2005; DCCEEW 2023f). Disorientation of adult marine turtles or hatchlings has been known to result in risks
to the survival of some individuals through excess energy expenditure orincreased likelihood of predation (Witherington & Martin
2000; Limpus et al. 2003). The effect of light emissions resulting in disruption to turtle orientation and behaviour has been observed
from up to 18 km away (DCCEEW 2023f) and the National Light Pollution Guidelines for Wildlife (DCCEEW 2023f recommends that a
20 km buffer for assessment of impacts be considered around important habitat for turtles.

Although a BIA for foraging green turtles and olive ridley turtles overlaps the offshore waters of JBG, including the projectarea, Thums
etal. (2021) did not identify the project area as being a location utilised by the species for foraging (Section 4.7.4). Instead, foraging
activity was found to be localised in relatively small areas, sparsely distributed along the coastline, including around Cobourg Peninsula
and the Tiwi Islands to the north-east of the project area (Thums et al. 2021).
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Additionally, it is unlikely that the projectareais the predominant foraging area for all marine turtle species given water depths range
from 75 m to 100 m. This is deeper than the preferred range for foraging marine turtles which is generally less than 40 m based on
NPF bycatch records (Poiner & Harris 1996). Dietary samples of olive ridley turtles from the eastern JBG indicate foraging depths of
less than 14 m (Conway 1994 reported in Whiting et al. 2007). Most turtle foraging is therefore expected to be associated shallower
waters within the KEFs surrounding the project area (Pinnacles of Bonaparte Basin, Carbonate Bank and Terrace System of the Sahul
Shelf and Carbonate Bank and Terrace System of the Van Dieman Rise (DEWHA 2008). Satellite tracking data reviewed in recent
studies (Ferreiraet al. 2020; Thums etal. 2021) concluded that although the spatial extent of marine turtle internesting areas was
adequately covered by the defined internesting buffers and therefore afforded an appropriate level of protection, it was not the same
for foraging areas. The spatial extents of foraging BlAs are considered to potentially underestimate the distribution of foraging turtles.
In particular, flatback turtles are reported to forage in areas of the JBG with bare substrate and may potentially forage in deeper
waters depths (Thums atal. 2021), such as those found in the projectarea. Therefore, it is considered possible that green, olive ridley,
flatback and loggerhead turtles may be presentin the project area year-round. The closestturtle nesting beaches and internesting
habitat is located at the Tiwi Islands (approximately 140 km from the project area) and also an area on the NT coastline where the
project areais approximately 60 km from the outer boundary of the flatback turtle internesting habitat (Figure 4-5). Therefore based
on this distance there will be no discernible effect on turtle hatchlings abilities to orientate to water.

Although navigational light emissions from the vessels may be visible to foraging turtles within the project area, significant exposure
or changes in ambient light levels are not expected to affect the behaviour of the adult turtle population as adult turtles undertaking
internesting, migration, mating or foraging activities do not use light cues to guide these behaviours (Woodside 2020). The offshore
light emissions generated from vessel lighting is not expected to have adiscernible effecton foraging turtles and the potential for light
from vessels to attract marine turtles once they are at sea is not expected. Any impacts are considered to be at a local scale, with
short-term, temporary impact on a small portion of a population (Insignificant F).

Foraging adult turtles have been observed feeding on prey near oil production platforms in the Gulf of Mexico (Kebodeaux 1994).
Since aggregation of prey species around the survey vessels are not expected, impacts to foraging marine turtles are not predicted.
As marine turtles do not forage when breeding (Limpus et al 2013) the attraction of internesting turtles to offshore sources of light is
not expected. Light cues are not thought to guide migration, mating or internesting behaviours and there is no evidence to suggest
adult turtles (foraging or internesting) are attracted to light from offshore vessels. Therefore, any impacts are considered to be at a
local scale, with short-term, temporary impact on a small portion of a population (Insignificant F).

Section 4.9.9 lists other petroleum operations that have the potential to occur in the exploration permmits/retention leases overlapping
or adjacent to the project area during the timeframe associated with the GHG activities described in this EP. As stated above, light
emissions associated with vessel navigational lighting may be visible to foraging turtles within the project area. The Recovery Plan for
Marine Turtles in Australia (DEE 2017a) states, based on the long-life span and highly dispersed life history requirements of marine
turtles, they may be subject to multiple threats acting simultaneously across their entire life cycle, such as increases in background
noise levels and vesselstrike. In considering cumulative impacts of threats on small or vulnerable stocks of marine turtles, itis possible
that light emissions may act as contributor to a stock level decline.
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Lighting from additional vessel traffic in the projectarea associated with other activities may be detectable but given that adult turtles
do not use light cues to guide foraging, migration, internesting or migration behaviours (Woodside 2020) any cumulative impacts are
expected to be Insignificant (F).

The Recovery Plan for Marine Turtles in Australia (DEE 2017a) states, based on the long-life span and highly dispersed life history
requirements of marine turtles, they may be subject to multiple threats acting simultaneously across their entire life cycle, such as
increases in background noise levels and vessel strike. In considering cumulative impacts of threats on small or vulnerable stocks of
marine turtles, it is possible that light emissions may act as contributor to a stock level decline.

As describedin Section 4.7.4, the project area is located within the EEA Flyway, an internationally recognised migratory bird pathway
that covers the whole of Australia and its surrounding waters. The migration of marine avifauna through the EAA Flyway generally
occurs at two times of year, northward between March and May and southward between August and November (Bamford et al. 2008;
DEE 2017b). Artificial light can attract and disorient seabirds, disrupt foraging and potentially cause injury and/or death through
collision with infrastructure (DCCEEW 2023f). Adult seabirds are less impacted by artificial lighting than fledglings (Com monwealth of
Australia 2020). Nocturnal birds are at much higher risk of impact (Wiese et al. 2001; DCCEEW 2023f); however, there are no
threatened nocturnal migratory seabirds that use the EEA Flyway (DEWHA 2010). Marine avifauna are highly visually orientated.
Where bird collision incidents have been reported by industry, low visibility weather conditions (cloudy, overcast and foggy nights) are
usually implicated as the major contributing factor with few collision incidents on clear nights (Wiese et al. 2001). Where there is
important habitat for seabirds within 20 km of a project, the National Light Pollution Guidelines for Wildlife Including Marine Turtles,
Seabirds and Migratory Shorebirds (DCCEEW 2023f) recommends that consideration be given as to whether light is likely to have an
effect on those birds. There are no BlIAs for marine avifauna that overlap the project area. The PEZ overlaps three BIlAs for different
marine avifauna species (Section 4.7.4; Figure 4-7). However, these are located on the periphery of the PEZ with the closest outer
boundary of a marine avifauna BIA being 175 km away from the project area at the closest point. No Ramsar sites overlap the PEZ;
however, a nationally important wetland (Finniss Floodplain and Fog Bay Systems)is present adjacent to the boundary of the PEZ
(Section 4.5.1). This site provides important habitat for marine avifauna including migratory species which could be expected to be
encountered in low numbers as they are likely to transit through the project area and the PEZ.

Migratory shorebirds travelling the EAA Flyway may fly over the project area, before moving on to the mainland (south) in the spring
or Indonesia/Australian External Territories (north) in the autumn. It is possible that migratory birds may use ships and other offshore
facilities in order to rest. However, the possibility of this occurring on the vessels associated with the activity in the project area is
considered to be low due to the presence of alternative habitat for resting and foraging, resulting in minimal deviation from migratory
pathways and limited potential for behavioural disruption. Therefore, any impact to seabirds or migratory birds from light emissions
associated with the vessels is considered to be of inconsequential ecological significance (Insignificant F).

Identify existing design and safeguards/controls measures

e Vessel personnel will receive an induction/training to inform them of the requirements to minimise external artificial lighting in accordance with Table
9-3.

Propose additional safeguards/control measures (ALARP Evaluation)
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Hierarchy of control Control measure

Used?

Justification

Elimination Do not use lighting at night-time.

No

Lighting is required for navigational and safety purposes and cannot be
eliminated. This is in accordance with the Navigation Act 2012 and
associated Marine Orders (which are consistent with COLREGS
requirements). Unnecessary outdoor/deck lighting is already eliminated.

In accordance with the National Light Pollution Guidelines for Wildlife
(DCCEEW 2023f) vessel deck lights are limited to the minimum required
for human safety and extinguished when not necessary. Given operations
are on a 24/7 basis, lighting at night is a requirement for safe working
conditions.

Substitution Exclude vessel lighting during
sensitive periods for marine fauna

No

In general, bird migrations occur over several months of the year:
between March and May (nhorthward) and between August and November
(southward) (Bamford et al., 2008). Foraging turtles may be presentin
the project area year-round.

Lighting of vessels is required year-round to ensure the safety of workers
and the environment and cannot be eliminated for certain periods during
the year. Therefore, substituting the timing of activities would offer no
benefit as it is possible that there will be sensitive periods for marine
avifauna and turtles on a year-round basis.

Engineering Reduce light intensity  and/or
frequencies which may attract turtles.

No

Lighting will be designedin accordance with the relevant Australian and
international standards to ensure that worker and vessel safety is not
compromised.
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Most wildlife are sensitive to short-wavelength (blue/violet) light
(DCCEEW 2023f). The deployment of low-pressure sodium vapour lamps
or other technologies which reduce/eliminate frequencies which have
been shown to attract turtles would not result in any significant benefit
regarding turtle hatchling attraction from the nesting beaches given the
distance (140 km from closest nesting beaches and 60 km from the
closest internesting habitat) and the wave-front orientation cues (rather
than light cues) of hatchlings once they are in the ocean. As noted
previously, foraging adult turtles have been observed feeding on prey
near oil production platforms in the Gulf of Mexico however aggregation
of prey species around the survey vessels are not expected, therefore
impacts to foraging marine turtles are not predicted.

Additionally, adult turtles undertaking internesting, migration, mating or
foraging activities are reported to not use light cues to guide these
behaviours.

Light shielding

No

As described in the National Light Pollution Guidelines for Wildlife
(DCCEEW 2023f) vessel operators should avoid direct light shining onto a
nesting beach or out into the ocean adjacent to a nesting beach. The
deployment of light shielding on vessels to reduce light spill would not
result in any significant benefit regarding turtle hatchling attraction from
the nesting beaches given the distance (140 km) and wave front
orientation cues (ratherthan light cues) of hatchlings once theyare in the
ocean. Similarly, for adult turtles, foraging behaviours are not known to
be influenced by light cues with no evidence that adult turtles (foraging
or internesting) are attracted to light from offshore vessels. The project
area does not overlap any avifauna foraging BIAs and the closest BlAs
are over 175 km away therefore this control is not considered necessary.
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Use adaptive smart controls and LED | No
technology to manage light timing,
intensity and colour.

As described in the National Light Pollution Guidelines for Wildlife
(DCCEEW 2023f), through the implementation of smart controls and LED
technology, light emissions can be controlled through a number of ways
including the use oftimers, dimmersand motion sensors. All of which aim
to minimise unnecessary lighting. As described vessel lighting will be
designed in accordance with the relevant Australian and international
standards to ensure that worker vessel safety is not compromised. As
thereis no evidence to suggest adult turtles (foraging or internesting) are
attracted to light from offshore vessels and the distances to the nearest
avifauna foraging BIAs (175 km) this control is not considered necessary.

Procedures & | Premobilisation review and planning of | No
administration vessel lighting to be undertaken prior
to activities (pre-drill site survey)
commencing.

Vessels willmaintain appropriate navigational and deck lighting to provide
safe working conditions. This is in accordance with the Navigation Act
2012 and associated Marine Orders (which are consistent with COLREGS
requirements)

As shown in Figure 4-7, the project area does not overlap any avifauna
foraging BIAs and the closest BIAs are over 175 km away. Navigational
lighting on vessels maybe visible to turtles in the foraging BIA that partly
overlaps the project areas. However, given the water depths most turtle
foraging is therefore expected to be associated shallower waters within
the KEFs surrounding the project area. Additionally, adult turtles
undertaking internesting, migration, mating or foraging activities are
reported to not use light cues to guide these behaviours with no evidence
to suggest adult turtles (foraging or internesting) are attracted to light
from offshore vessels.. Therefore, this control is not considered
necessary.

Implementation of a seabird | No
management plan to prevent seabird
landings on vessels due to attraction
from artificial lighting.

A seabird management plan to prevent seabird landings on vessels and
to help manage birds appropriately is a recommendation as a
consideration for vessels working in seabird foraging areas during
breeding season (DCCEEW 2023f).

As shown in Figure 4-7, the project area does not overlap any avifauna
foraging BIAs and the closest BlAs are over 175 km away therefore this
control is not considered necessary.
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Implementation of a light
management plan to prevent impacts
to marine turtles from artificial lighting
on vessels.

No

The effect of light emissions resulting in disruption to turtle orientation
and behaviour has been observed from up to 18 km away (DCCEEW
2023f). Navigational lighting on vessels may be visible to turtles in the
foraging BIA that partly overlaps the project areas. However, given the
water depths most turtle foraging is therefore expected to be associated
shallower waters within the KEFs surrounding the project area.
Additionally, adult turtles undertaking internesting, migration, mating or
foraging activities are reported to not use light cues to guide these
behaviours. There is no evidence to suggest adult turtles (foraging or
internesting) are attracted to light from offshore vessels. Based on the
short duration of activities (pre-drill site survey approximately 30 days)
any impacts to foraging turtles in the BIA are expected to be temporary
and will not result in displacement from the foraging areas. Therefore,
this control is not considered necessary.

Identify the likelihood

Although light may potentially be visible from a vessel, given the distance from the closest turtle nesting beaches (approximately 140 km at the Tiwi
Islands and 60 km from the closest internesting habitat) and short-term duration and mobile nature of the activities, impacts to turtles from light
emissions is Remote (6). While impacts to seabirds from lighting of offshore platforms and vessels have been reported in the industry, given the presence
of alternative resting/foraging habitat on the Australian mainland the likelihood of impact to these receptors from navigational lighting of a survey vessel

is considered Remote (6).

Residual risk summary

Based on a consequence of Insignificant (F) and a likelihood of Remote (6) the residual risk is Low (10).

Consequence Likelihood

Residual risk

Insignificant (F) Remote (6)

Low (10)

Assess residual risk acceptability

Legislative requirements
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Navigational lighting is required under the Navigation Act 2012 (which is consistent with COLREGS requirements) for the safe operation of vessels. The
vessels have been designed to meet Australian and international standards for safety purposes, including the requirements of the Navigation Act 2012.
The National Light Pollution Guidelines for Wildlife including Marine Turtles, Seabirds and Migratory Shorebirds, published in 2020 (DCCEEW 2023f), has
been usedto ensure that the activities covered by this EP align with the guideline (see below conservation management plans/threat abatement plans).

Relevant person consultation

The DNP requested that INPEX identify and manage impacts and risks on AMP values with respect to light pollution. With the above-described controls
in place all impacts and risks are reduced to ALARP and the activity will be undertaken in a manner that is consistent with management plan objectives.

AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Given the distance to these MPs,
no light impacts on marine fauna or avifauna in AMPs or impacts to MP values are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been considered in the development of this EP (refer Appendix A). DCCEEW 2023f states that “natural
darkness has a conservation value in the same way that clean water, air and soil has intrinsic value” and that artificial light has the potential to stall the
recovery of a threatened species. The activities covered by this EP align with the guideline.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control measures
could be implemented to reduce the level of impacts and risks. No additional controls, beyond those identified during the detailed ALARP assessment can
reasonably be implemented to further reduce the risk of impact.

Acceptability summary

Based on the above assessment, the risk of impacts is managed to acceptable levels because:

the activity demonstrates compliance with legislative requirements/industry standards
e the activity takes into account relevant person feedback

e the activity is managed in a manner that is consistent with AMP managementobjectives for ecologically sustainable use and the protection of MP
values

e is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of MP values
¢ the activity is managed in a manner that is consistent with the intent of conservation management documents
e the activity does not compromise the relevant principles of ESD

e the predictedlevelofimpactdoes notexceed the defined acceptable levelin thatthe environmentalrisk has been assessed as “low”, the consequence
does not exceed “C — significant” and the risk has been reduced to ALARP.
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Environmental performance
outcomes

Environmental performance standards

Measurement criteria

Refer to Table 9-3
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7.1.2 Atmospheric emissions

Table 7-2: Impact and risk evaluation — atmospheric emissions from vessels

Identify hazards and threats

Atmospheric emissions (GHG such as CO2 and CH4; non-GHG such as sulphur dioxide and nitrogen oxides) will be generated through the use of
combustion engines and potentially ODS containing equipment on board the vessels.

Atmospheric emissions from the activity will contribute to overall GHG concentrations and have the potential to resultin localised changesin air
quality and subsequent exposure of marine avifauna to air pollutants. Expected direct GHG emissions have been estimated for the activity and are
presented in Section 3.5.

Potential consequence Severity

The particular values and sensitivities identified as having the potential to be impacted by atmospheric emissions are:
e climate

Insignificant (F)

e marine avifauna.

The various sources of atmospheric emissions generated from the activity will add to overall global GHG concentrations. The
contribution arising from avessel’s (fueluse) will be relatively shortterm and temporary in duration and insignificantin volume
on a global scale. Therefore, the potential consequence is considered to be Insignificant (F).

As described in Section 4.7 .4, the project area is located within the EAA Flyway, an internationally recognised migratory bird
pathway that covers the whole of Australia and its surrounding waters. The migration of marine avifauna through the EAA
Flyway generally occurs at two times of year, northward between March and May and southward between August and
November (Bamford et al. 2008; DEE 2017b). There are no BIAs for marine avifauna that overlap the project area. The PEZ
overlaps three BlAs for different marine avifauna species (Section 4.7.4; Figure 4-7). However, these are located on the
periphery of the PEZ with the closest outer boundary of a marine avifauna BIA being 175 km away from the project area at
the closest point. No Ramsar sites overlap the PEZ; however, a nationally important wetland (Finniss Floodplain and Fog Bay
Systems) is present adjacentto the PEZ boundary (Section 4.5.1). This site provides important habitat for marine avifauna
including migratory species which could be expected to be encountered in low numbers as they are likely to transit through
the project area and the PEZ.
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In the absence of air quality standards or guidelines specifically for marine avifauna, human health air quality standards and
guidelines have previously been used as a proxy for the assessment of atmospheric emissions from offshore production
facilities and potential impacts to marine avifauna. The outcome of such assessments concluded that NO2 concentrations may
typically exceed long term (annual average) concentrations within a few km of the emissions source and that short-term (1-
hour average) exposure levels may be exceeded within a few hundred metres (i.e., 200-400 m) of the emission source (RPS
APASA 2014). This assessmentwas undertaken fora production facility and therefore any changes in air quality resulting from
emissions generated by the vessels in the project area are also predicted to be highly localised given the nature of the
emissions are considerably less than those from a production facility.

A review of the human health and environmental effects of the various air pollutants, as described in the National Pollutant
Inventory, indicates that short-term exposures to significant concentrations of pollutants such as CO, NOx, SOz, VOCs, and
fine particles, could cause symptoms such as irritation to eyes and respiratory tissues, breathing difficulties, and nausea
(Manisalidis et al. 2020). Limited literature has been published on the vulnerability of avian species to air pollutants. The avian
respiratory system, unlike the mammalian respiratory system, is characterised by unidirectional airflow and cross-current gas
exchange, features that improve the efficiency of respiration. Therefore, birds are more likely to be susceptible to high
concentrations of reactive gases, aerosols and particles in the air than mammals; and are considered to be useful indicators
of air quality (Sanderfoot & Holloway 2017). Exposure to air pollutants may cause respiratory distress in birds, increasing their
susceptibility to respiratory infection and may impair the avian immune response (Sanderfoot & Holloway 2017). As a worst
case, itis conservatively assumed that a small number of individual marine avifauna may develop some short-term symptoms
if they remain in the immediate vicinity of an emissions source where the pollutants are most concentrated. However, rapid
recovery is expected after individuals move away from the source and any symptoms are not expected to occur. Chronic
exposures are not considered plausible given that marine avifauna would move away (i.e., continue migration or undertake
foraging activities elsewhere).

Overall, the consequence of temporary, localised changes in air quality may result in short-term, sublethal effects to a small
number of transient marine avifauna individuals and is therefore considered Insignificant (F).

Identify existing design and safeguards/controls measures

e Vessels will comply with the air emission requirements of Marine Order 97 (as applicable to vessel and engine size, type and class) including
sulfur content of fuel oil

e Vessels (as applicable to vessel and engine size, type and class) will comply with ODS requirements of Marine Order 97

e Vessels (as applicable to vessel, engine/propulsion size, type and class) will comply with energy efficiency requirements of Marine Order 97

e Measurement and monitoring of emissions data to enable legislative reporting requirements under the NGER Act to be met for the proposed
activity

e Implementation of an INPEX Australia contractor emissions reduction program to assist contractors identify and implement areas where they
can reduce emissions.

Propose additional safeguards/control measures (ALARP Evaluation)
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Hierarchy of control Control measure Used? Justification
Elimination Eliminate the use of vessels No The use of vessels to undertake the activity cannot be eliminated.
Substitution Replace any ODS systems No In accordance with MARPOL Regulation 12, no chlorofluorocarbon

(CFC) or halon containing system or equipmentis permitted to be
installed on ships constructed on or after 19 May 2005 and no new
installation of the same is permitted on or after that date on existing
ships. Similarly, no hydrochlorofluorocarbon containing system or
equipment is permitted to be installed on ships constructed on or
after 1 January 2020 and no new installation of the same is
permitted on or after that date on existing ships.

Therefore,onlyoldervesselsare consideredto potentially have ODS
systems installed as confirmed on the IAPP certificate. The costs to
retrofit ODS equipment and replace systems are not considered to
be warranted given they are being phased out in accordance with
MARPOL and it may restrict vessel selection and availability in the

short term.
Engineering None identified. N/A N/A
Procedures & | Preventative maintenance system Yes Vessel contractors have a preventative maintenance system in
administration place to ensure diesel powered, power generation equipment is

maintained and operated within original equipment manufacturers'
(OEM) specification.

Voluntarily offset all GHG emissions | No As describedin Section 3.5, the GHG emissions associated with the
associated with the proposed GHG proposed GHG activity are indirect (scope 3) emissions for INPEX
activity. Australia.

INPEX Australia has an offsets program in place to cover scope 1
and 2 emissions for the Ichthys Project as per the safeguard
mechanism under the NGER Act. There is no safeguard mechanism
baseline applicable to the activities covered by this EP as the
activities relate to exploration and do not involve the recovery of
hydrocarbons for production.
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Through implementation of INPEX Australia’s contractor emissions
reduction program, INPEX works with contractors and suppliers to
reduce INPEX’s scope 3 emissions. Given this existing controlis in
place to reduce scope 3 emissions it is not reasonable to introduce
an additional offsetting control for emissions generated from this
activity.

Identify the likelihood

The likelihood of marine avifauna approaching and/or resting on exhaust vents on vessels during the activity and remaining in close enough
proximity to be exposed to concentrations of air pollutants that result in symptoms such as irritation of eyes and respiratory tissues and breathing
difficulties is considered Remote (6). Marine avifauna that may pass by near the vessels during the activity are unlikely to be in close enough
proximity to be exposed to the emissions sources and are therefore unlikely to have any discernible symptoms. It is considered likely that they
would move away from any emissions source if they began to experience discomfort or symptoms. No marine avifauna BIAs or critical habitats
overlap the project area.

With the controlmeasures described above in place, the potential for changes to air quality and associated im pacts to marine avifauna are reduced.
Therefore, the likelihood of the described consequences to marine avifauna occurring is considered Remote(6).

Residual risk summary

Based on a consequence of Insignificant (F) and a likelihood of Remote (6) the residual risk is Low (10).

Consequence Likelihood Residual risk

Insignificant (F) Remote (6) Low (10)

Assess residual risk acceptability

Legislative requirements

The activities and proposed management measures are compliant with industry standards, relevant international conventions and Australian
legislation, specifically AMSA Marine Order 97: Marine Pollution Prevention — Air Pollution, the POTS Act, the Navigation Act 2012, and MARPOL,
Annex VI.

Relevant person consultation

Following consultation with CCWA (Appendix B.6) feedback was received to be clear and consistenton GHG metrics and the confirmation regarding
scope 3 emissions. This is described in Section 3.5.
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AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Given the distance to these
MPs and the rapid dispersion of atmospheric emissions from vessels, no risk of impacts to AMPs or impacts to MP values are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been considered in the development of this EP (refer Appendix A). None of the recovery plans or
conservation advice documents have specific threats relating to atmospheric emissions from vessels operating offshore.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control
measures could be implemented to reduce the level ofimpacts and risks. No additional controls, beyond those identified during the detailed ALARP
assessment can reasonably be implemented to further reduce the risk of impact.

Acceptability summary

Based on the above assessment, the proposed controls are expected to effectively reduce the risk of impacts to acceptable levels because:
e the activity demonstrates compliance with legislative requirements/industry standards

e the activity takes into account relevant person feedback

e the activity is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of
MP values

e the activity is managed in a manner that is consistent with the intent of conservation management documents
e the activity does not compromise the relevant principles of ESD

e the predicted level of impact does not exceed the defined acceptable level in that the environmental risk has been assessed as “low”, the
consequence does not exceed “C — significant” and the risk has been reduced to ALARP.

Environmental performance | Environmental performance standards Measurement criteria
outcomes

Planned emissions and discharges | Vessels pre-mobilisation audits undertaken by a registered | EIAPP certificate
from vessels undertaking the activity | organisation confirm that marine diesel engines on board
are in accordance with MARPOL | vessels >400 GT meet the requirements of Marine Order 97,
requirements and industry good | (as applicable to the vessel, engine/propulsion size, type and | Bunker delivery notes
practice. class).

IAPP certificate

IMO type approval for waste incinerators
where installed
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Training records for personnel responsible
for operating waste incinerators

IEE certificate

SEEMP

Fuel oil and marine diesel with 0.5% m/m sulfur content will
be used.

INPEX fuel specification records confim
that fuel provided to the vessels has 0.5%
m/m sulfur content

Where present equipment or systems on board vessels >400
GT which contain ODS will be recorded and managed in
accordance with MARPOL, Annex VI, Regulation 12 (as
appropriate to vessel size, type and class.

ODS Record book

Vessel contractor has a preventative maintenance system to
ensure diesel powered, power generation equipment is
maintained and operated within OEM specification.

Preventative maintenance system records

Reduce INPEX Australia’s contractor
and supplier GHG emissions across
the supply chain.

INPEX Australia will work with contractors and suppliers to
establish abaseline position and undertake annual reviews of
opportunities that when implemented will reduce GHG
emissions.

Contractor emissions reduction program

INPEX will provided emissions data to vessel contractors to
enable legislative reporting requirements under the NGER Act
to be met for the proposed GHG activity.

Data provided to vessel contractors to
enable NGER reporting to the Clean Energy
Regulator.
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7.1.3 Routine discharges to sea

Sewage, grey water and food waste

Table 7-3: Impact and evaluation — vessels sewage, grey water and food waste discharges

Identify hazards and threats

Discharging treated sewage effluent, grey water and food waste has the potential to expose planktonic communities to changes in water quality
from the introduction of nutrients. Such a decline in water quality has the potential to result in reduced ecosystem productivity or diversity. These
intermittent discharges will occur in the project area which is located in the open ocean and more than 12 nm from the nearest land.

The average volume of sewage and greywater expected from the vessels (including domestic wastewater) generated by a person per day is
approximately 230 L (based on calculations in Huhta et al 2009); therefore, based on the maximum POB of 40 on the vessels this would equate to
approximately 9.2 m?3 per day.

Potential consequence Severity

The particular values and sensitivities identified as having the potentialto be impacted by sewage, grey water and food waste | Insignificant (F)
discharges are:

e planktonic communities.

A study undertaken to assess the effects of nutrient enrichment from the discharge of sewage in the ocean found that the
influence of nutrients in open marine areas is much less significant than that experienced in enclosed, poorly mixed water
bodies. The study also found that zooplankton composition and distribution in areas associated with sewage dumping grounds
were not affected (McIntyre & Johnston 1975).

When sewage effluent, grey water and food waste is discharged there is the potential for localised and temporary, changes
in water quality within the project area. The potential consequence on planktonic communities is a localised impact on
plankton abundance in the vicinity of the point of discharge. Given the mobile nature of the vessels and water depths
(approximately 75 m to 100 m), oceanic currents willresultin the rapid dilution and dispersion ofthese discharges. Therefore,
the consequence is considered to be of inconsequential ecological significance (Insignificant F).

If concurrent activities were to occur in the project area, sewage effluent, grey water and food waste discharge plumes
associated with the use of vessels are not expected to overlap due to dilution and dispersion, with no cumulative impacts to
planktonic communities from such discharges expected (Insignificant F).

Identify existing design and safeguards/controls measures
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- Vessels will manage the discharge of sewage effluent and grey water in accordance with Marine Order 96 (as appropriate to class).
- Vessels will manage the discharge of garbage in accordance with Marine Order 95 (as appropriate to class).
- Vessels will macerate food waste to a particle size of <25 mm before disposal.

Propose additional safeguards/control measures (ALARP Evaluation)

Hierarchy of [ Control measure Used? Justification
control
Elimination Eliminate discharges from vessels by | No The significant financial cost and health risks associated with storing
storage of sewage, grey water and food sewage, grey water and food waste on board vessels and transporting it to
waste on board and ship to the the mainland is grossly disproportionate to the low level of risk associated
mainland. with this discharge, permitted under legislation. Additional environmental
impacts would also be generated in terms of air emissions and onshore
disposal.

In the event that food waste is not macerated it will be transferred for
onshore disposal. No unmacerated food waste will be disposed at sea.

Substitution None identified N/A N/A

Engineering STP installed and used on all vessels No A requirementfor all vessels to have STPs installed is not practicable and
costs are considered to be grossly disproportionate for what is a permitted
discharge under relevant legislation.

Procedures & | None identified N/A N/A
administration

Identify the likelihood

Sewage and garbage discharges for the vessels will be in accordance with legislative requirements (MARPOL Annex IV & V, Marine Orders 95 and
96). Maceration of sewage and food waste to a particle size <25 mm prior to disposal will increase the ability of the discharges to disperse rapidly.

The effects of sewage discharged to the ocean have been relatively well studied (Gray et al. 1992; Weis et al. 1989) and toxic effects generaly
only occurwhere high volumesare discharged into asmalland poorly mixed waterbody. The volumes discharged within the projectareaare unlikely
to cause toxic effects, especially considering the rapid dilution provided by the deep water and ocean currents.
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Based on the expected high dispersion due to the open-ocean environment, localised impacts to plankton at the point of the planned discharge are
considered to be Highly Unlikely (5).

Residual risk summary

Based on a consequence of Insignificant (F) and a likelihood of Highly Unlikely (5) the residual risk is Low (10).

Consequence Likelihood Residual risk

Insignificant (F) Highly Unlikely (5) Low (10)

Assess residual risk acceptability

Legislative requirements

Sewage, grey water and food waste discharges are standard practice in the offshore environment and the disposal at seais permitted under AMSA
Marine Order — Part 96: Marine Pollution Prevention — Sewage, which gives effectto MARPOL, Annex IV and Marine Order — Part 95: Marine Pollution
Prevention — Garbage, which gives effect to MARPOL, Annex V.

Relevant person consultation
No concerns have been raised regarding potential impacts and risks from planned discharges (sewage, grey water and food waste).
AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Discharges are expected
to disperse rapidly and no impacts to AMPs or MP values are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been considered in the development of this EP (refer Appendix A). Emissions and discharges are
listed as threatening processes; however, none of the recovery plans or conservation advice documents has specific actions relating to discharges
of sewage, grey water and food waste. The maceraters will assist in reducing impacts from the discharge stream, consistent with the intent of the
conservation management documents.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control
measures could be implemented to reduce the level of impacts and risks. No additional controls, beyond those identified during the detailed ALARP
assessment can reasonably be implemented to further reduce the risk of impact.

Acceptability summary
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Based on the above assessment, the proposed controls are expected to effectively reduce the risk of impacts to acceptable levels because:
e the activity demonstrates compliance with legislative requirements/industry standards
e the activity takes into account relevant person feedback

e the activity is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of
MP values

e the activity is managed in a manner that is consistent with the intent of conservation management documents
e the activity does not compromise the relevant principles of ESD

e the predicted level of impact does not exceed the defined acceptable level in that the environmental risk has been assessed as “low”, the
consequence does not exceed “C — significant” and the risk has been reduced to ALARP.

Environmental performance | Environmental performance standards Measurement criteria
outcomes
Planned emissions and discharges | Comply with Marine Order 96 including: ISPPC

from vessels undertaking the
activity are in accordance with

MARPOL requirements and industry ] ] ] ] _
good practice. Comply with Marine Order 95 including: Garbage disposal record book

e Current ISPPC.

e Garbage that has been ground or comminuted to particles
<25 mm discharged >3 nm from the nearest land.

e Garbage disposal record book maintained.
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Deck drainage, bilge and firefighting foam

Table 7-4: Impact and evaluation — vessel deck drainage, bilge and firefighting foam discharges

Identify hazards and threats

Contaminated deck drainage and bilge discharges or failure to treat oily water to suitable OIW concentrations before discharge, have the potential
to expose marine faunato changes in water quality and/orresultin impacts through direct toxicity. Deck drainage discharge volumes on the vessels
will be intermittent and are dependent on weather conditions and frequency of deck washing. Volumes of bilge water from engines and other
mechanical sources found throughout the machinery spaces will also vary between vessels.

In general, the capacities of oil-water separators (OWS) on vessels range from 100-1000 litres per hour. Therefore, conservatively based on
maximum rates, each vessel present in the project area could potentially discharge 1 m2 per hour.

The vessels may be equipped with firefighting foam that is a safety critical requirement. If installed onto the survey vessel, the foam systems
supply 3% alcohol resistant aqueous film-forming foam (AR-AFFF) and 3% film forming fluoroprotein foam (FFFP) concentrates which will be used
in the event of an incident.

Potential consequence Severity

The particular values and sensitivities with the potential to be impacted by deck drainage, bilge and fire foam discharges | |nsignificant (F)
are:

e EPBC-listed species

e planktonic communities

e fish including commercial species.

Discharges of oily water will be treated to <15 ppm (V) in accordance with MARPOL requirements. This could introduce
hazardous substances (mixture of water, oily fluids, lubricants, cleaning fluids etc.) into the water column, albeit in low

concentrations. These discharges could result in a reduction in water quality, and impacts to EPBC-listed species, plankton
and other pelagic organisms such as fish species including those targeted by commercial fisheries.
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The only marine fauna BIA that overlaps the project area relates to a green turtle and olive ridley turtle foraging (Figure
4-5). Flatback turtles and loggerhead turtles are also known to forage in an area approximately 20 km west of the project
area at the closest point. Satellite tracking data reviewed in recent studies (Ferreiraetal. 2020; Thums etal. 2021) concluded
that although the spatialextent of marine turtle internesting areas was adequately covered by the defined internesting buffers
and therefore afforded an appropriate level of protection, it was not the same for foraging areas. The spatial extents of
foraging BlAs are considered to potentially underestimate the distribution of foraging turtles. Therefore, it is considered
possible that green, olive ridley, flatback and loggerhead turtles may be presentin the project area year-round. Given the
mobile and transient nature of foraging turtles and the large size of available foraging grounds, the potential exposure is
likely to be limited to individuals close to the discharge point at the time of the discharge.

Worst-case impacts to exposed marine fauna may include direct toxic effects, such as damage to lungs and airways, and eye
and skin lesions from exposure to oil at the sea surface (Gubbay & Earll 2000). Considering the low concentrations of oil and
the location of the discharges in the dispersive open ocean environment, a surface expression is not anticipated; therefore,
impacts are considered to be of inconsequential ecological significance to EPBC-listed species and are therefore considered
Insignificant (F).

Planktonic communities in close proximity to the discharge point may be affected if exposed to oily water. Such exposure
may result in lethal effects to plankton. The potential consequence on planktonic communities is a localised impact on
plankton abundance in the vicinity of the point of discharge with inconsequential ecological significance (Insignificant F).

The NPF and two NT-managed fisheries are potentially active in the project area (Table 4-4) and a number of commercially
significant fish stocks, considered as key indicator species, may be present in the waters of the project area. There is the
potential for individual fishes to be exposed to the discharge; however, this would be limited to those fish presentat the sea
surface/upper water column where the discharge occurs. Such exposure is not expected to result in any significant impacts
to fishes based on the low toxicity, low volume and high dilution levels; in addition, the highly mobile nature and ability of
fishes to move away from the intermittent discharge. The potential consequence on fish species will be short-term and highly
localised with inconsequential ecological significance (Insignificant F).
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Firefighting foams generally contain organic and fluorinated surfactants, which can deplete DO in water (Schaefer 2013;
IFSEC Global 2014). However, in their diluted form (as applied in the event of a fire), these foams are generally considered
to have a relatively low toxicity to aquatic species (Schaefer 2013; IFSEC Global 2014) and further dilution of the foam
mixtures in dispersive aquatic environments may then occur before there is any substantial demand for DO (Schaefer 2013;
IFSEC Global 2014). To date, limited research regarding the potential impacts of firefighting foam to the marine environment
has been undertaken with respect to bioaccumulation and persistence (Suhring et al 2017). Toxicological effects from these
types of foams are typically only associated with prolonged or frequent exposures, such as on land and in watercourses near
firefighting training areas (McDonald et al. 1996; Moody and Field 2000). As toxicological effects from foams are associated
with frequent or prolonged exposures, and any discharges during the activity will be as a result of an incident and are
expected to rapidly disperse. Subsequently, it is not expected that any impacts will occur to EPBC-listed species or fish. It is
also expected that effects on planktonic communities, if any, would be localised and of a short-term nature (Insignificant F).
Additionally, the potential consequences are also considered to be countered by the net environmental benefit that would be
achieved through mitigating the potential for a fire resulting in harm to people and the environment.

If concurrent activities were to occur in the project area, deck drainage, bilge and firefighting foam discharge plumes
associated with the use of vessels are not expected to overlap due to dilution and dispersion, with no cumulative impacts to
EPBC-listed species, planktonic communities or fish from such discharges expected (Insignificant F).

Identify existing design and safeguards/controls measures

e Vessels are equipped with OWS, which remove traces of oil from the bilge and drainage water prior to discharge to sea.

e Vessels will have equipment to ensure OIW discharges meet <15 ppm in accordance with Marine Order 91. Bilge water and wastewater that
does not meet the discharge requirements will be retained onboard for controlled disposal at a port reception facility.

e Spill kits will be available on-board vessels.

e Vessel crew will receive an induction/training to inform them of deck spill response requirements in accordance with Table 9-3.

Propose additional safeguards/control measures (ALARP Evaluation)

Hierarchy of control Control measure Used? Justification
Elimination No discharges of contaminated deck | No Discharge of deck drainage, stormwater runoff, or bilge discharges
drainage or bilge to sea. cannot be eliminated from the vessels. There is not sufficient space

onboard for storage, and onshore disposalwould resultin additional
emissions and discharges associated with frequent transfers
resulting in a negative impact.
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No planned discharge of firefighting | Yes Firefighting foams are safety critical and are required in the event
foams to sea. of a fire to prevent potential loss of human life or the occurrence of
a significant environmental incident. However, the vessel will not
conduct any planned foam system testing while conducting the

activity.
Substitution None identified N/A N/A
Engineering Discharge separation and containment | No Given the limited (insignificant) consequence of potential impacts
system for firefighting foams. that may arise from such a discharge and the low potential for

occurrence,implementing separate drainage systems on vessels for
firefighting foams is not considered practicable. Implementation of
additional engineering measures and procedures to reroute
firefighting foams is not practicable in a situation when firefighting
systems must be activated as soon as possible to contain a fire.

Procedures & | None identified N/A N/A
administration

Identify the likelihood

Deck drainage and bilge discharges are treated to a maximum concentration of 15 ppm (v) OIW prior to discharge as specified in MARPOL, Annex
1; Marine Order 91: Marine Pollution Prevention - Oil. Impacts to the abundance of plankton in the vicinity of the discharge (oily water and
firefighting foam) are not expected and are considered Highly Unlikely (5) and will be ecologically insignificant based on the naturally high spatial
and temporal variability of plankton distribution in Australian tropical waters.

Given the mobile nature of EPBC-listed species and fish potentially in the project area, the likelihood of impacts from the discharge after treatment
and subsequentdilution and dispersionis considered Highly Unlikely (5) and is not expected to result in a threat to population viability of protected
species or to affect commercial fisheries.

Residual risk summary

Based on a consequence of Insignificant (F) and a worst-case likelihood of Highly Unlikely (5) the residual risk is Low (10).

Consequence Likelihood Residual risk

Insignificant (F) Highly Unlikely (5) Low (10)
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Assess residual risk acceptability

Legislative requirements

Vessel OWS meet relevant international, state and territory regulatory requirements, including MARPOL; Marine Order 91: Marine Pollution
Prevention - Oil. For vessel bilge the discharge of oil in water of <15 ppm (v) is permitted under MARPOL.

Relevant person consultation
No concerns have been raised regarding potential impacts and risks from deck drainage, bilge or firefighting foam discharges.
AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Discharges are expected
to disperse rapidly and no impacts to AMPs or MP values are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been consideredin the development of this EP (refer Appendix A). Emissions and discharges are
listed as threatening processes; however, none of the recovery plans or conservation advice documents has specific actions relating to deck
drainage/bilge/firefighting foam discharges. Managing OIW discharges in accordance with legislative requirements is consistent with the intent of
the conservation management documents.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control
measures could be implemented to reduce the level of impacts and risks. No additional controls, beyond those identified during the detailed ALARP
assessment can reasonably be implemented to further reduce the risk of impact.

Acceptability summary

Based on the above assessment, the proposed controls are expected to effectively reduce the risk of impacts to acceptable levels because:
e the activity demonstrates compliance with legislative requirements/industry standards

e the activity takes into account relevant person feedback

e the activity is managed in a manner that is consistent with the intent of conservation management documents

e the activity is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of
MP values

¢ the activity does not compromise the relevant principles of ESD
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e the predicted level of impact does not exceed the defined acceptable level in that the environmental risk has been assessed as “low”, the
consequence does not exceed “C — significant” and the risk has been reduced to ALARP.

Environmental performance | Environmental performance standards Measurement criteria
outcomes
Planned emissions and discharges | Vessel contractors will comply with the Navigation Act 2012 — | Record of current IOPP certificate.

from vessels undertaking the | Marine Order 91 including:
activity are in accordance with
MARPOL requirements and industry
good practice.

Calibration and maintenance records of
e Vessels (of appropriate class) to have IOPP certificate to | the OWS.
show they have passed structural, equipment, systems,
fittings, and arrangement and material conditions.

e OWS tested and approved as per IMO resolutions MARPOL
(Annex I).

Vessel liquids from drains will only be discharged if the oil in [ Documented use of oil record book to
water content does not exceed 15 ppm. record all oil disposal.

Spill kits will be located on vessels to allow clean-up of any spills | Inspection records confirm spill kits are
to the deck. available and stocked.

Firefighting foams will only be deployed in the event of an | Incident records and/or incident report
emergency.
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Cooling water

Table 7-5: Impact and evaluation — vessel cooling water discharges

Identify hazards and threats

Sea water is used as a heat exchange medium for the cooling of machinery engines on the vessels. Itis pumped aboard and may be treated with
biocide (e.g., hypochlorite) before circulation through heat exchangers. It is subsequently discharged from the vessels to the sea surface. Cooling
water (CW) discharges to the marine environment will result in a localised and temporary increase in the ambient water temperature surrounding
the discharge point. Elevated discharge temperatures may cause a variety of effects, including marine fauna behavioural changes and reduced
ecosystem productivity or diversity through impacts to planktonic communities.

CW discharge rates vary largely depending on the vessel type. Maximum discharge rates based on equipment capacities and specifications are
approximately 20,000 m?3 per day for a platform supply vesselon a continuous basis. The survey vessels are expected to be similar in size or
smaller than a platform supply vessel. The temperature of the CW discharge will be approximately 40°C, in contrast to ambient surface-water
temperatures of approximately 27 °C to 30 °C recorded in the JBG (Section 4.6.4).

Potential consequence Severity

The particular values and sensitivities with the potential to be impacted by cooling water discharges are: Insignificant (F)
e EPBC-listed species
e planktonic communities.

Effects of elevation in seawater temperature may include arange of behavioural responses in EPBC-listed species including
attraction and avoidance behaviour.

The only marine fauna BIA that overlaps the project area relates to green turtle and olive ridley turtle foraging (Figure 4-5).
Flatback turtles and loggerhead turtles are also known to forage in an area approximately 20 km west of the project area at
the closest point. Satellite tracking data reviewed in recent studies (Ferreiraet al. 2020; Thums et al. 2021) concluded that
although the spatial extent of marine turtle internesting areas was adequately covered by the defined internesting buffers
and therefore afforded an appropriate level of protection, it was not the same for foraging areas. The spatial extents of
foraging BlAs are considered to potentially underestimate the distribution of foraging turtles. Therefore, it is considered
possible that green, olive ridley, flatback and loggerhead turtles may be present in the project areaon a year-round basis.
Given the mobile and transient nature of foraging turtles and the large size of available foraging grounds, the potential
exposure is likely to be limited to individuals close to the discharge point at the time of the discharge and the activity is
unlikely to displace turtles from the foraging grounds. The activity will occur in water depths of approximately 75 m to 100
m in adispersive,open ocean environment. Therefore, potential consequences to EPBC-listed species are potentially localised
avoidance of thermally elevated water temperatures, with an inconsequential ecological significance to protected species
(Insignificant F).
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Elevated seawater temperatures are known to cause alterations to the physiological (especially enzyme-mediated) processes
of exposed biota (Wolanski 1994). These alterations may cause a variety of effects and potentially even mortality of plankton
in cases ofprolonged exposure. In view of the high level of natural mortality and the rapid replacement rate of many plankton
species, UNEP (1985) indicates that there is no evidence to suggest that lethal effects to plankton from thermal discharges
are ecologically significant. The potential consequence on planktonic communitiesis a localised im pact on plankton abundance
in the vicinity of the point of discharge with inconsequential ecological significance (Insignificant F).

The use of biocide (hypochlorite) for the control of biofouling is considered an established and efficient technology for use in
offshore environments and is used throughout the world (Khalanski 2002). The effects of chlorination on the marine
environment have been summarised by Taylor (2006) who, based on a review of applications using hypochlorite as an
antifoulant for the seawater cooling circuits, concluded that:

e the chlorination procedure itself does cause the mortality of a proportion of planktonic organisms and the smaller
organisms entrained through a cooling water system; however, only in very rare instances, where dilution and dispersion
were constrained, were there any impacts beyond the point of discharge

e long term exposure to chlorination residues on fish species did not impose any apparent ecotoxicological stress

o studiesofthe impactofchlorination by-products on marine communities, population, physiological, metabolic and genetic
levels, indicate that the practice of low-level chlorination on coastal receiving water is minor in ecotoxicological terms.

These findings indicate that the toxicity of the CW discharge is negligible at the point of discharge, therefore impacts are
limited to thermal effects.

If concurrent activities were to occur in the project area, CW discharge plumes associated with the use of vessels are not
expected to overlap due to dilution and dispersion, with no cumulative impacts to EPBC-listed species or planktonic
communities from such discharges expected (Insignificant F).

Identify existing design and safeguards/controls measures

None identified

Propose additional safeguards/control measures (ALARP Evaluation)
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Hierarchy of | Control measure Used? Justification
control
Elimination No discharges of CW to sea No Engines and machinery require cooling to operate safely and efficiently,

therefore CWcannotbe eliminated. Storage and containment of CW to allow
coolingonboard the vessels priorto discharge is not considered practicable
given the size/space requirements (i.e., large surface areas are required to
sufficiently cool the water). Onshore disposal was also not considered
practicable given the distance to the mainland (transit time of
approximately 15 hours to Darwin), frequency of trips required, and the
associated emissions and discharges generated by such transfers.

Substitution Substitute  hypochlorite  with an | No Hypochlorite is an established and efficient technology for use in offshore
alternative biofouling environments and is a recommended technique in the application of best
control/mechanism. available techniques to industrial cooling systems (European Commission

2001). The retrofitting of alternative biofouling control mechanisms to all
vessels is not considered to be practicable given the low environmental
impact from vessel cooling water discharges.

Engineering None identified N/A N/A

Procedures & | None identified N/A N/A
administration

Identify the likelihood

CW discharges are expected to rapidly disperse in the open-ocean environment of the project area particularly given the mobile nature of the
vessels. Vessel CW discharges may result in temporary, localised and ecologically insignificant avoidance behaviour in EPBC-listed species in
response to elevated water temperatures. However, any avoidance or behavioural changes are not expected to result in a threat to the population
viability of protected species and is considered to be Unlikely (4).

Localised impacts to the abundance of plankton within the vicinity of the CW discharges are considered to be Unlikely (4) based on the naturally
high spatial and temporal variability of plankton distribution in Australian tropical waters.

Residual risk summary

Based on a consequence of Insignificant (F) and a likelihood of Unlikely (4) the residual risk is Low (9).
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Consequence Likelihood Residual risk

Insignificant (F) Unlikely (4) Low (9)

Assess residual risk acceptability

Legislative requirements

The discharge of return seawater from cooling water systems to the marine environment is considered to be standard practice in industry and there
are no relevant Australian environmental legislative requirements that relate specifically to the discharge of cooling water.

Relevant person consultation
No concerns have been raised regarding potential impacts and risks from CW discharges.
AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Discharges are expected
to disperse rapidly and no impacts to AMPs or MP values are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been considered in the development of this EP (refer Appendix A), none of the recovery plans or
conservation advice documents have specific threats or actions relating to discharges of cooling water in remote offshore waters.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control
measures could be implemented to reduce the level of impacts and risks. No additional controls have been identified that can reasonably be
implemented to further reduce the risk of impact.

Acceptability summary

Based on the above assessment, the risk of impacts is managed to acceptable levels because:
e the activity demonstrates compliance with legislative requirements/industry standards

e the activity takes into account relevant person feedback

e the activity is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of
MP values

e the activity is managed in a manner that is consistent with the intent of conservation management documents
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e the activity does not compromise the relevant principles of ESD

e the predicted level of impact does not exceed the defined acceptable level in that the environmental risk has been assessed as “low”, the
consequence does not exceed “C — significant” and the risk has been reduced to ALARP.

Environmental performance | Environmental performance standards Measurement criteria
outcomes

N/A no controls identified
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Desalination brine

Table 7-6: Impact and evaluation — vessels desalination brine discharges

Identify hazards and threats

Potable water will be generated on the vessels using a RO plant which is supplied with sea water. Potable water is primarily supplied to the
accommodation and domestic services areas. It is also supplied for other purposes such as the eyewash and safety shower systems and utilities
water systems. Desalination brine produced from the RO process will be discharged to sea on a continuous basis.

Discharging desalination brine has the potential to cause changes in water salinity. The estimated volume of brine discharge for the vessels is
estimated to be in the order of 60 - 140 m? per day with salinity in the order of 45 to 50 parts per thousand (ppt) in comparison to ambient
seawater with a typical salinity of 34 to 35 ppt.

Potential consequence Severity

The particular values and sensitivities with the potential to be impacted by desalination brine discharges are:
e planktonic communities.

Insignificant (F)

The discharge of desalination brine from the vessels has the potential to result in increased salinity within the receiving
environment. Exposure to increased levels of salinity has the potential to resultin impacts to planktonic communities. Azis
etal. (2003) reported that effects on planktonic communities in areas of high mixing and dispersion, such as those found in
the project area, are generally limited to the point of discharge only.

Given the water depths in the project area (approximately 75 m to 100 m) and the dynamic open ocean environment (i.e.,
tides and currents) it is expected that the brine discharge would rapidly disperse relatively close to the point of discharge.
Therefore, the effects of a temporary and highly localised increase in salinity are not expected to resultin any significant
ecological impacts to planktonic communities (Insignificant F).

If concurrent activities were to occur in the project area, brine discharge plumes associated with the use of vessels are not
expected to overlap due to dilution and dispersion, with no cumulative impacts to planktonic communities from such
discharges expected (Insignificant F).

Identify existing design and safeguards/controls measures

None identified

Propose additional safeguards/control measures (ALARP Evaluation)
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Hierarchy
control

of

Control measure

Used?

Justification

Elimination

Eliminate brine discharges from vessels

No

The significant financial cost and health risks associated with providing fresh
water to survey vessels from the mainland via vessel transfer or transiting
directly to port for resupply is grossly disproportionate to the low level of
risk associated with this discharge. Transit time to the closest port facilities
(Darwin) for resupply is approximately 15 hours. This would also generate
additional environmental impacts in terms of atmospheric emissions and
increased demands to the onshore supply.

Substitution

None identified

N/A

N/A

Engineering

Use of a diffuser on vessels to increase
mixing in the receiving environment.

No

Given the water depth (75 m to 100 m) and oceanic currents in the project
area and the small volumes of discharges, retrospective installation of a
diffuser on the vessels is not considered practicable, given the insignificant
consequence from brine discharges.

Procedures

&

administration

None identified

N/A

N/A

Identify the likelihood

Direct effects on plankton from desalination brine discharges may occur in the project area near the point of discharge but are not expected to
resultin an ecological impact to planktonic communities in the wider region. Therefore, the likelihood of impact to planktonic communities from
these planned discharges is considered Highly Unlikely (5).

Residual risk summary

Based on a consequence of Insignificant (F) and a likelihood of Highly Unlikely (5) the residual risk is Low (10).

Consequence

Likelihood

Residual risk

Insignificant (F)

Highly Unlikely (5)

Low (10)

Assess residual risk acceptability
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Legislative requirements

The discharge ofdesalination brine to the marine environmentis considered to be standard practice inindustry and there are no relevant Australian
environmental legislative requirements that relate specifically to the discharge of desalination brine.

Relevant person consultation
No concerns have been raised regarding potential impacts and risks from desalination brine discharges.
AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Discharges are expected
to disperse rapidly and no impacts to AMPs or MP values are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been considered in the developmentof this EP (refer Appendix A), none of the recovery plans or
conservation advice documents have specific threats or actions relating to discharges of desalination brine in remote offshore waters.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control
measures could be implemented to reduce the level of impacts and risks. No additional controls have been identified that can reasonably be
implemented to further reduce the risk of impact.

Acceptability summary

Based on the above assessment, the risk of impacts is managed to acceptable levels because:
e the activity demonstrates compliance with legislative requirements/industry standards

e the activity takes into account relevant person feedback

e the activity is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of
MP values

e the activity is managed in a manner that is consistent with the intent of conservation management documents
e the activity does not compromise the relevant principles of ESD

e the predicted level of impact does not exceed the defined acceptable level in that the environmental risk has been assessed as “low”, the
consequence does not exceed “C — significant” and the risk has been reduced to ALARP.

Environmental performance | Environmental performance standards Measurement criteria
outcomes
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N/A no controls identified
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7.2 Waste management

Table 7-7: Impact and evaluation — waste management

Identify hazards and threats

The vessels associated with the activity will generate a variety of non-hazardous and hazardous wastes, which will not be intentionally discharged
to the marine environment. Unsecured or incorrectly stored waste may be windblown or displaced into the ocean where it has the potential to
negatively affect marine ecosystems. Wastes can cause contamination of the ocean resulting in changes to water quality e.g., through the leaching
of chemicals from wastes, which can cause changes to ecosystem productivity and diversity. Additionally, certain types of waste can cause injury
to marine fauna through entanglement or may affect the health of marine species that ingest waste materials.

Potential consequence Severity

The particular values and sensitivities with the potential to be impacted by improper waste management are: Insignificant (F)
e EPBC-listed species
e planktonic communities.

Improper management of wastes may result in pollution and contamination of the environment. There is also the potential
for secondary impacts on marine fauna that may interact with wastes, such as packaging and binding, should these enter
the ocean. These include physical injury or death of marine biota (as a result of ingestion, or entanglement of wastes).

A change to water quality has the potential to impact planktonic communities found at the sea surface. Impacts associated
with the accidental loss of hazardous waste materials to the ocean as aresult of leaching from waste would be localised and
limited to the immediate area. These are further likely to be reduced due to the dispersive open ocean offshore environment.
While plankton abundance in close proximity to the accidental loss location, or leaching waste items may be reduced, this is
expected to be of insignificant ecological consequence (Insignificant F).

Marine fauna can become entangled in waste plastics, which can also be ingested when mistaken as prey (Ryan et al. 1988),
potentiallyleading to injury or death. For example, due to indiscriminate foraging behaviour, marine turtles have been known
to mistake plastic for jellyfish (Mrosovsky et al. 2009). Seabirds foraging on planktonic organisms, generally at, or near, the
surface of the water column may eat floating plastic (DEE 2018). Other items (e.g., discarded rope) have also been found to
entangle fauna, such as birds and marine mammals. The accidental loss of waste to the ocean may resultin injury or even
death to individual transient EPBC Act listed species, but this is not expected to result in a threat to population viability of a
protected species (Insignificant F).

Identify existing design and safeguards/controls measures

e Spill containment and recovery equipment
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e vessels will manage waste in accordance with MARPOL Annex V, specifically maintain and implement a garbage management plan.

Propose additional safeguards/control measures (ALARP Evaluation)

Hierarchy of control Control measure Used? Justification

Elimination None identified N/A N/A

Substitution None identified N/A N/A

Engineering None identified N/A N/A

Procedures & | Premobilisation HSE inspection of| Yes HSE inspection conducted pre-mobilisation and ongoing during the

administration vessel and waste contractors activity will confirm correct storage, labelling and handling of wastes

including presence of netting to prevent windblown waste.

Reporting of equipment or materials | Yes Any equipment or materials lost to the marine environment will be
lost to sea reported.

Identify the likelihood

During previous INPEX activities with vessels, the accidental release or loss of materials/equipment overboard has occurred on several occasions
often through incorrect storage and handling. Therefore, impacts to EPBC-listed species and planktonic communities from the unplanned release
of waste to the ocean are considered Possible (3).

Residual risk summary

Based on a consequence of Insignificant (F) and a worst-case likelihood of Possible (3) the residual risk is Low (8).

Consequence Likelihood Residual risk

Insignificant (F) Possible (3) Low (8)

Assess residual risk acceptability

Legislative requirements
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The existing preventative and mitigation measures outlined to prevent accidental release of hazardous and non-hazardous wastes are consistent
with, and typical of, good industry practice. Procedures for managing waste (i.e., handling, storage, transfer and disposal) will be outlined in the
vessel garbage management plan, in accordance with MARPOL Annex V requirements.

Relevant person consultation
No concerns have been raised regarding potential impacts and risks from improper waste handling and disposal.
AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Proposed control measures
reduce the risk of waste materials released or lost to the marine environment and no significant impacts to fauna in AMPs or impacts to MP values
are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been considered in the development of this EP (refer Appendix A). Injury and fatality to vertebrate
marine life caused by ingestion of, or entanglement in, harmful marine debris was listed in August 2003 as a key threatening process under the
EPBC Act as detailed in the ‘Threat abatement plan for impacts of marine debris on the vertebrate wildlife of Australia’s coasts and oceans’ (DEE
2018). The entanglement and ingestion of marine debris is also identified as a threat in the ‘Recovery Plan for Marine Turtles in Australia” (DEE
2017a). Specific actions which contribute to the long-term prevention of marine debris (Objective 1 of the ‘Threat abatement plan for marine debris
on vertebrate marine life’ (DEE 2018)) have been adopted including compliance with applicable legislation in relation to the improvement of waste
management practices, such as MARPOL 73/78, Annex V.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control
measures could be implemented to reduce the level ofimpacts and risks. No additional controls, beyond those identified during the detailed ALARP
assessment can reasonably be implemented to further reduce the risk of impact.

Acceptability summary

Based on the above assessment, the proposed controls are expected to effectively reduce the risk of impacts to acceptable levels because:
e the activity demonstrates compliance with legislative requirements/industry standards

e the activity takes into account relevant person feedback

¢ the activity is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of
MP values

e the activity is managed in a manner that is consistent with the intent of conservation management documents

e the activity does not compromise the relevant principles of ESD
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e the predicted level of impact does not exceed the defined acceptable level in that the environmental risk has been assessed as “low”, the
consequence does not exceed “C — significant” and the risk has been reduced to ALARP.

Environmental performance | Environmental performance standards Measurement criteria

outcomes

No unplanned loss of equipment, | Loss of equipment or materials lost to sea will be reported. Incident report of equipment or material lost
materials or wastes to the marine overboard.

environment during the activity.

Spill kits will be available on board the vessels. Premobilisation HSE inspection records.
confirm spill kits are available and stocked.

Premobilisation HSE inspection of vessel and waste contractors | Premobilisation HSE inspection records.
confirm capability for the correctstorage, labelling and handling
of wastes.

Garbage management plans will be provided on vessels in | HSE inspection records confirm garbage
accordance with Marine Order 95; Annex V of MARPOL [ management plans are implemented on
(garbage), and will specifically include: vessels.

e procedures for collecting, storing, processing and disposing | Incident report of waste lost overboard.
of all waste types (including segregation and labelling)

e the use of waste storage and transfer equipment
e the use of food waste macerators/comminuters

e garbage record keeping requirements, including discharges,
and disposals of waste in a Garbage Record Book

e communication of waste management practices and
awareness materials for crew.
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7.3 Noise and vibration

Table 7-8: Impact and risk evaluation — underwater noise

Identify hazards and threats

Marine fauna may be exposed to several sources of noise emissions during the activity, as summarised below:

e The pre-drill site survey will use underwater acoustic techniques including the use of MBES, side-scan sonar and sub-bottom profiling (Section
3.4). The survey will be conducted from a dedicated geophysical survey vessel and have the potential to expose sound sensitive marine fauna
to localised changes in underwater noise levels. The different survey devices shall emit various levels of sound at a range of frequencies. MBES
and side-scan sonar transmit at high frequencies (approximately 120— 410 kHz) and produce a highly focused beam of sound towards the
seabed, due to this there is very limited horizontal sound propagation, and it is expected to rapidly attenuate. Indicative ranges of sound
outputs at source are 163 -190dB re 1 pPa at 1 m and 137—200dB re 1 pPa at 1 m, for MBES and side-scan sonar respectively. Sub-bottom
profiling systemsoperate atlow frequency (1—16 kHz) directing beans of sound towards the seabed and therefore horizontal sound propagation
is again limited. Sound outputs at source may range from 142— 200 dBre 1 ppaat1 m

e Operating vessels have the potential to expose sound sensitive marine fauna to localised changes in underwater noise levels. Vessel engines
and dynamic positioning thrusters are capable of generating sound at levels between 108 and 182 dBre 1 pPa at 1 m at dominant frequencies
between 50 Hz and 7 kHz (Simmonds et al. 2004 ; McCauley 1998).

Potential consequence Severity

The particular values and sensitivities with the potential to be impacted by underwater noise emissions are: Insignificant (F)
e EPBC-listed species (cetaceans, turtles and whale sharks)
e fish including commercial species.

The generation ofunderwater sound from the pre-drill site survey activities in the projectarea has the potentialto impact EPBC-
listed marine fauna, specifically cetaceans, turtles and whale sharks. Sudden exposure to very high sound levels or exposure
for prolonged periods can resultin a permanent threshold shift (PTS) or temporary threshold shift (TTS) in hearing. Noise im pact
thresholds proposed by the U.S. National Oceanic and Atmospheric Administration and National Marine Fisheries Service (NMFS
2018) for cetaceans, suggest that, for the types of cetacean with the potential to occur in the project area, PTS could occur as
a result of peak sound pressure levels 0f 219 — 230 dB re 1 yPa or prolonged exposure to sound exposure levelsof 198 — 199
dB re 1 pPa2:s. TTS could occurat peak sound pressure levels of 213 - 224 dB re 1 yPa or prolonged exposure to sound
exposure levelsof168-170 dBre 1 pPa2:s (NMFS 2018).Popperetal. (2014) propose conservatively protective sound pressure
thresholds of 207 - 213 dB re 1 pPa for potential injury to various types of fish and for marine turtles. No sources of noise
associated with the activity are expected to have the potential to result in PTS or TTS.
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A range of behavioural changes can occur in cetaceans in response to sound pressure levels as low as 120 dBre 1 yPa (Southall
etal. 2007). This may include minor responses, such as amomentary pause in vocalisation or reorientation of an animal to the
source ofthe sound, oravoidance responses (Southaletal. 2007). For cetaceans, NMFS (2019) propose abehavioural response
threshold of 160 dB re 1 pPa for impulsive sound sources and 120 dB re 1 pPa for continuous sound sources (NMFS 2019).
Marine turtles are not reported to use sound forcommunication; however, it is proposed that they may use sound for navigation,
avoiding predators and finding prey (Dow Piniak 2012). For received sound pressure levels above 166 dBre 1 pPa, turtles have
shown some increased swimming activity and above 175 dB re 1 yPa can become more agitated (McCauley et al. 2000). The
166 dB re 1 yPa level is used as the threshold level for a behavioural disturbance response by turtles (NSF 2011).

A number of commercially significant fish stocks may be presentin the project area that may be exposed to underwater noise
emissions (Table 4-4). As described in Section 4.10.1, this may also include highly mobile pelagic species such as tuna and
billfish. Spawning of southern bluefin tuna is reported to occur from September to April in surface waters where water
temperatures above 24 °C are thought to influence the survival of eggs and larvae (Patterson et al 2008; Davis & Farley 2001).
Based on the distance to spawning grounds (between WA and Indonesia) this species is not expected to occur within the project
area but may be present within the EMBA/PEZ.

Pre-drill site survey noise

MBES and side-scan sonar are high-frequency, low-energy geophysical survey instruments, which are understood to be
significantly less intrusive than high-energy seismic survey instruments. As described in Section 3.4, sound source levels
produced by these different instruments range from 137—-200 dBre 1 pPa at 1 m. The high frequency pulses of sound are
produced in a highly directional and narrow beams, which rapidly attenuate outside of the beam (Zykov 2013). The high
operating frequencies of MBES and side-scan instruments place the dominant sound frequencies above the auditory range of
most other marine fauna species, including cetaceans, turtles and fish, although some instruments may be audible to mid-
frequency and high-frequency cetaceans such as somedolphin species (MacGillivray et al. 2013; Zykov 2013). It is not expected
that fauna would persist in close proximity to the instruments long enough for impacts to occur. Therefore, no impacts to these
species’ groups are expected and hearing impairment impacts to marine fauna from MBES, and side-scan sonar have not been
previously reported. Therefore, the consequence is considered to be Insignificant (F).

Sub-bottom profilers produce directional beams of sound towards the seabed and therefore sound propagation tends to be
downwards in the water column with limited horizontal propagation. The sub-bottom profiling system used for the pre-drill site
survey will operate at low frequency (1-16 kHz). Acoustic modelling of sub-bottom profilers by Zykov (2013), MacGillivray et al.
(2013) and McPherson and Wood (2017), indicates limited horizontal sound propagation outside of the main directional field of
sound. The modelling studies indicate that PK and SEL24h thresholds for PTS are not exceeded. The potential for TTS resulting
from SEL24h is limited to afew metres from the moving sound source (McPherson and Wood 2017), which is not considered to
be a credible exposure scenario for mobile marine fauna. Exceedance ofthe 160 dB re 1 pPa SPL behavioural response threshold
for impulsive sound is limited to within a few tens of metres in most instances, or up to a maximum of 150 m depending upon
the type of SBP, water depth and the seabed sediment characteristics (Zykov, 2013; McPherson and Wood 2017).
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The closest cetacean BlA relates to the Indo-pacific humpback dolphin located approximately 160 km west of the breeding BIA
(Figure 4-4). The species would notbe expected to be presentin the project areabased on the water depths in the project area
(75 m to 100 m) as the species is mainly found in water less than 20 km from the nearest river mouth, and in water depths of
less than 15 m to 20 m (DAWE 2022b). A few individuals have been observedin waters up to 30 m to 50 m deep, but these
remained in close proximity (within 5 km) to the coast (DAWE 2022b). Other cetacean BlAs/migration corridors include those
associated with the humpback and pygmy blue whales (Figure 4-4). The humpback whale calving BIA is located approximately
410 km south-west of the project area, and the pygmy blue whale migration BIA approximately 320 km north-west of the
projectareaat the closestpoints. Omura’s whale populations may also be presentwithin the projectareabased on vocalisations
detected in the JBG (McCauley 2009, 2014). Given the short duration of the survey (approximately 30 days), any impacts from
the pre-drill site survey are considered to be Insignificant (F).

The southern portion of the project area overlaps a turtle foraging BIA for both green turtles and olive ridley turtles. Flatback
turtles and loggerhead turtles are also known to forage in an area approximately 20 km west of the project area at the closest
point. Therefore, there is a potential for marine turtles to be foraging in the area on a year-round basis. Popper etal. (2014)
reported that turtles are highly likely to exhibit a behavioural response if they encounter the source within tens of metres, a
moderate response if they encounter the source at intermediate ranges (hundreds of metres), and a low response if they are
far (thousands of metres) from the source. Based on the sound source levels of the survey equipment and the NFS behavioural
response threshold of 166 dB re 1 yPa (NFS 2011),any turtles presentin the foraging BIA during the site survey and in proximity
to the source may be disturbed and actively swim away. However, given the size of the foraging areas and short duration of the
survey, any impacts are expected to be temporary with inconsequential behavioural responses (Insignificant F).

A BIA for whale shark foraging is located approximately 300 km west ofthe projectare at its closest point (Figure 4-6); however,
whale sharks are transientand there are no aggregation sites in proximity to the projectarea. Sharks and rays (elasmobranchs)
are considered to be less sensitive to sound pressure than bony finfish (McCauley 1994). Studies show that elasmobranchs may
detect low frequency sound from 50 - 500 Hz (Myberg 2001; Hawkins & Popper 2016). As elasmobranchs lack a swim bladder
it is thought that they have a relatively poor sensitivity to sound pressure and are mainly capable of detecting the particle motion
component of sound (Casper et al. 2012). Given the distance to the BIA, expected low abundance of whale sharks and the short
duration of the survey (approximately 30 days) any impacts from the pre-drill site survey are considered to be Insignificant (F).

Vessel noise
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Based on the expected noise emissions associated with the operation of vessels during the activity in the project area, any noise
emissions (ranging from 108 to 182 dB re 1 pPa at 1 m) are not expectedto resultin PTS or TTS impacts to marine fauna.
Although not directly relevant to vessel engine noise, noise modelling from tanker offloading operations reportedly abated to
120 dB re 1 pPa within 8 km of the source location with the area receiving 130-140dB re 1 puPa predicted to be less than 1 km
in radius (INPEX 2010). The sound levels produced by smaller survey vessels is expected to be less than the levels modelled for
offloading tankers, but the sound may be audible to marine fauna over several kilometres, with the likelihood of behavioural
impacts increasing in close proximity to the vessels. Gradual exposure to continuous noise sources, such as vessel engines, are
generally regarded as being less harmful and less likely to startle or stress marine fauna than rapid-onset impulsive noise
sources (Hamernik et al. 1993, 2003; Southall et al. 2007). As such, exposure that would result in significant alteration of
behaviour is not expected and as such any impacts are considered to be Insignificant (F).

Section 4.9.9 lists other petroleum operations that have the potential to occur in the exploration permits/retention leases
overlapping or adjacent to the project area during the timeframe associated with the GHG activities described in this EP. As
stated above, severalsources ofunderwater noise will be generated during the proposed activity that may produce sound above
ambient levels, with behavioural avoidance responses possible within several kilometers but most likely limited to within 1 — 2
km of the source. The primary targets and hence locations for the proposed activities in the project area have been selected
based on 2D seismic survey data due to their potentially suitable for CO2 storage, with no hydrocarbons interpreted from
formation evaluation logs (refer to Section 8). Therefore, cumulative impacts from concurrent petroleum exploration activities
in close proximity to the proposed activities in the projectareaare not considered credible. Additional vessel traffic in the project
area associated with other activities may result in cumulative sound emissions that are detectable to receptors (EPBC-listed
speciesand fish) but given theirmobile nature itis likely that they would move away from the areaand therefore any behavioural
response would be limited to short-term avoidance of the area with no significant alteration of behavior (Insignificant F).

Identify existing design and safeguards/controls measures

8.07 — aircraft.

(Regulation 8.05) in accordance with Table 9-3 (INPEX Australia Support Vessels Marine Fauna Awareness Training).

e Implementation of EPBC Regulations 2000 —Part 8 Division 8.1 (Regulation 8.05 - modified to include turtles) —with the exception of Regulation

e Relevant personnel will receive an induction/training to inform them of the requirements of EPBC Regulations 2000 — Part 8, Division 8.1

Propose additional safeguards/control measures (ALARP Evaluation)

Hierarchy of control Control measure Used? Justification
Elimination Eliminate the use of vessels No The use of vessels to undertake the activity cannot be eliminated.
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Do not undertake site survey No The pre-drill site survey is required to enable the completion of the
MODU anchoring study for safety and stability purposes.

Substitution Undertake pre-drill site survey outside | No The duration of the site survey is approximately 30 days. Foraging
of sensitive periods for marine turtles turtles may be presentin the project area on a year-round basis.
Therefore, substituting the timing of activities would offer no benefit
as it is possible that there will be sensitive periods for marine turtles
on a year-round basis. Most turtle foraging is expected to be
associated with shallower waters within the KEFs surrounding the
project area. Given the size of available foraging grounds, and their
ability to avoid the sound source in the open ocean of the project
area, it is notexpected turtles would be displaced from the foraging
BIA for the duration of the activity.

Engineering None identified N/A N/A

Implementation of controls described in EPBC Act Policy Statement
2.1 — Interaction between offshore seismic exploration and whales
is not considered appropriate given the nature of the geophysical
surveys to be undertaken. The geophysical survey will utilise low
energy equipment that is not comparable to commercial seismic
survey equipment.

Procedures & | Implement EPBC Act Policy Statement | No
administration 21

Identify the likelihood

With the above-described controls in place the likelihood of impacts to marine fauna and fish species from noise emissions generated from the,
vessels in the project area are considered Unlikely (4).

Transient marine fauna individuals (such as green turtles and olive ridley turtles present within the foraging BIA that partly overlaps the project
area and possibly Omura’s whales) may be exposed to increased sound source levels in the expected propagation distances associated with the
pre-drill site survey noise emissions. Therefore, impacts to marine fauna and fish species are considered Possible (3); however, this would be
limited to individuals and the timeframes associated with these operations are considered to be of short duration. It is also expected that marine
fauna would not persist in close proximity to the sound source long enough for impacts to occur.

Residual risk summary

Based on a consequence of Insignificant (F) and a worst-case likelihood of Possible (3) the residual risk is Moderate (8).
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Consequence Likelihood Residual risk

Insignificant (F) Possible (3) Low (8)

Assess residual risk acceptability

Legislative requirements
As required by law the EPBC Regulations 2000 — Part 8, Division 8.1 will be implemented during the activity.
Relevant person consultation

The DNP requested that INPEX identify and manage impacts and risks on AMP values with respect to noise interference. With the above-described
controls in place all impacts and risks are reduced to ALARP and the activity will be undertaken in a manner that is consistent with management
plan objectives. Licence holders from the southern bluefin tuna fishery, identified as relevant persons, raised a relevant matter with regard to
potential impacts, on tuna spawning and recruitment from the proposed activity (Appendix B.6) noting that this was not specifically in relation to
underwater noise. Upon receipt of this feedback, the consequence assessment presented in this table of the EP was revised and updated.

AMP management objectives and values

The project areais located approximately 40 km and 90 km respectively away from the Oceanic Shoals MP and JBG MP. Given the distance to these
MPs, no sound emissions associated with the activity are expected to be audible in the AMPs. Therefore no impacts to receptors in AMPs or impacts
to MP values are expected.

Conservation management plans / threat abatement plans

Several conservation management plans have been considered in the development ofthis EP (Appendix A). Anthropogenic noise has been identified
as a threat to pygmy blue whales in the Conservation Management Plan for the Blue Whale (DoE 2015). Noise interference has also been identified
as a threat to marine turtles (DEE 2017a). The above listed controls to be adopted during the activity are in alignment with the actions identified
in the various conservation management documents.

ALARP summary

Although the level of environmental risk is assessed as Low, a detailed ALARP evaluation was undertaken to determine what additional control
measures could be implemented to reduce the level of impacts and risks. No additional controls, beyond those identified during the detailed ALARP
assessment can reasonably be implemented to further reduce the risk of impact.

Acceptability summary

Based on the above assessment, the proposed controls are expected to effectively reduce the risk of impacts to acceptable levels because:

e the activity demonstrates compliance with legislative requirements/industry standards
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e the activity takes into account relevant person feedback

e the activity is managed in a manner that is consistent with AMP management objectives for ecologically sustainable use and the protection of
MP values

¢ the activity is managed in a manner that is consistent with the intent of conservation management documents
e the activity does not compromise the relevant principles of ESD

e the predicted level of impact does not exceed the defined acceptable level in that the environmental risk has been assessed as “low”, the
consequence does not exceed “C — significant” and the risk has been reduced to ALARP.

Environmental performance | Environmental performance standards Measurement criteria
outcomes

Undertake site survey activities in a | Vessel contractors comply with relevant requirements of the | Records of breaches of vessel - cetacean
manner that prevents injury to | EPBC Regulations 2000 — Part 8 Division 8.1 (Regulation 8.05) | interaction requirements outlined in the
marine fauna resulting from sound | Interacting with cetaceans (modified to include turtles), within [ EBPC Regulations 2000 reported.

emissions. the 500 m exclusion zone including:

e Vessels will not travel faster than 6 knots within 300 m of a
cetacean or turtle (caution zone) and minimise noise.

e Vessels willnot approach closer than 50 m to a dolphin (with
the exception of bow riding) or turtle and/or 100 m for a
whale.

e If a cetacean shows signs of being disturbed, vessels will
immediately withdraw from the caution zone at a constant
speed of less than 6 knots.
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Biodiversity and conservation protection

Introduction of invasive marine species

Table 7-9: Impact and evaluation — Introduction of IMS

Identify hazards and threats

IMS are non-indigenous marine plants or animals that have been introduced into a region beyond their natural range and have the ability to survive,
reproduce and establish founder populations. IMS are widely recognised as one of the most significant threats to marine ecosystems worldwide. Shallow
coastalmarine environments in particular, are thoughtto be amongstthe mostheavilyinvaded ecosystems, which largely reflects the accidental transport
of IMS by international shipping to marinas and ports where the preferred artificial hard structures are commonly found.

The introduction and establishment of IMSinto the marine environment may resultin im pacts to benthic communities and associated receptors dependent
on these including fishing, due to changes to the structure of benthic habitats and native marine organisms through predation and/or competition for
resources, leading to a change in ecological function. Once IMS establish, spread and become abundant in coastal waters some species can have major
ecological, economic, human health and social/cultural consequences (Carlton 1996, 2001; Pimental et al. 2000; Hewitt et al. 2011).

There are several pathways for the introduction and spread of IMS of concern associated with the activities covered in this EP including the mobilisation
of vessels from international and domestic waters to the project area.

Potential consequence Severity

The particular values and sensitivities with the potential to be impacted by the introduction of IMS are: Significant (C)

e benthic communities — associated with KEFs, benthic primary producer habitat (BPPH) and shallow water coastal
environments and marine parks

e commercial, recreational and traditional fishing.

The introduction and subsequent establishment of IMS could resultin changes to the structure of benthic communities leading

to a change in ecological function due to predation of native marine organisms and/or competition for resources. Once IMS

establish, spread and become abundant in coastal waters some species can have major ecological, economic, human health
and social/cultural consequences (Carlton 1996, 2001; Pimental et al. 2000; Hewitt et al. 2011).
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In order for an IMS to pose a biosecurity risk once present at a recipient location, viable IMS propagules and/or individuals
must be able to transfer from the colonised area (e.g., a vessel hull), survive in the surrounding environment, find a suitable
habitat, and establish a self-sustaining population. The Pinnacles of the Bonaparte Basin KEF, a unique seafloor feature,
provides areas of hard substrate in an otherwise soft sediment environment and are therefore important for sessile species.
Pinnacles typically rise steeply from depths of about 80 m and emerge to within 30 m of the water surface, allowing light
dependent organisms to thrive. Pinnacles that rise to within at least 45 m of the water surface support more biodiversity.
Communities include sessile benthic invertebrates including hard and soft corals, sponges, whips, fans, bryozoans and
aggregations of demersal fish species such as snappers, emperors and groupers (DSEWPaC 2012b). The Pinnacles of the
Bonaparte Basin KEF does not overlap the project area, with the closestpinnacle approximately 16 km west at the closest
point.

Shallow water, coastal marine environments are susceptible to the establishment of invasive populations, with most IMS
associated with artificial substrates in disturbed shallow water environments such as ports and harbours (e.g., Glasby et al.
2007; Dafforn et al. 2009a, 2009b). Aside from ports and harbours, other shallow water, pristine environments also at risk
include offshore island and shoals such as those found in the PEZ. These areas may contain sensitive benthic habitats with a
potential to be impacted by invasive populations.

Vessel operations are a mechanism for such transfer of IMS propagules either through the uptake and discharge of high-risk
ballast water containing IMS and/or via the presence of IMS within biofouling communities on hulls or submerged equipment.
IMS propagules may also be transferred via natural dispersion. Natural dispersal mechanisms could involve a mobile life-
history stage (such as actively swimming adults or larval stages) with sufficient swimming capacity and/or larval durations
to directly reach suitable habitats in coastal waters. Natural dispersal from offshore locations for IMS with shorter pelagic
dispersal capabilities to coastal areas is also theoretically possible via intermediate steps (stepping-stone dispersal), where
intermediate populations establish in suitable habitats closer inshore, and subsequent generations then spread towards
coastalregions. With consideration ofthe habitat preferences of IMS (shallow water environments), the closest shallow water
habitats to the project area are located on the Australian mainland approximately 100 km from the project area.

Vessels transiting between the project area and Darwin Port (Section 4.10.2) have the potential to act as vectors for the
transfer of IMS propagules to sensitive benthic habitats in the PEZ and this may result in medium term impacts to benthic
communities with a consequence rating of Significant (C).

The transfer of IMS propagules via anthropogenic dispersal mechanisms and/or stepping-stone dispersal from vessels
colonised with IMS, has the potential to affect commercial, traditional and recreational fishing which may result in a loss of
revenue. Although no aquaculture is present, the NPF and two NT-managed fisheries are potentially active in the project
area. Recreational fishing also occurs in the JBG with fishing activities (e.g., barramundi fishing) typically located near
estuaries or in coastal waters. Other fishing activities that may be impacted include traditional Aboriginal fishing known to
occur at the Tiwi Islands and in the North Kimberley Marine Park on the WA coast. Overall, the successful introduction of IMS
may result in regional community disruption with a significant impact on economic or recreational values with a consequence
rating of Significant (C).
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In the event an IMS is translocated into the project area, then transfers and subsequently establishes a self-sustaining
population it is considered that the establishment of an IMS in WA/NT waters has the potential to resultin a medium to large
scale event with a medium-term impact on the environment, also potentially resulting in regional community disruption with
significant impact on economic or recreational values with a consequence rating of Significant (C).

Identify existing design and safeguards/controls measures

e Vessels have an antifouling coating applied that is in accordance with the prescriptions of the International Convention on the Control of Harmful
Anti-fouling systems on ships, 2001, and the Protection of the Sea (Harmful Antifouling Systems) Act 2006 (Cwlth).

e Vessels will have an approved ballast water management plan and valid ballast water management certificate unless an exemption appliesor is
obtained.

e Vessels operating within Australian seas will manage ballast water discharge using one of the following approved methods of management (DAWE
2020):

0 an approved ballast water management system
o ballast water exchange conducted in an acceptable area *

o use of low-risk ballast water (e.g., fresh potable water, water taken up on the high seas, water taken up and discharged within the same
place)

0 retention of high-risk ballast water on board the vessel
o discharge to an approved ballast water reception facility.

* Acceptable areais as defined in the Biosecurity (Ballast Water and Sediment) Determination 2019. For high-risk ballast water an acceptable area for
ballast water exchange is defined as (DAWE 2020) at least 12 nm from the nearest land and in water at least 50 m deep; not within 12 nm of the Great
Barrier Reef or Ningaloo Reef ballast water exchange exclusion areas.

e Complete a biofouling risk assessment (including immersible equipment) for vessels mobilised domestically, and implement mitigation measures
commensurate to the risk, as appropriate to ensure the mobilisation of the vessel poses a low risk of introducing IMS in accordance with Figure 9-4.

Propose additional safeguards/control measures (ALARP Evaluation)

Hierarchy of control Control measure Used? Justification
Elimination Eliminate vessel use to avoid the [ No Vessels are the only form of transport that can complete the pre-drill site
spread of IMS survey that is practicable and cost efficient.
Document No: TO87-AH-PLN-70001 Page 161 of 253
Security Classification: Public
Revision: 5

Last Modified:9/11/2023




Bonaparte Basin Geotechnical/Geophysical Site Survey Environment Plan

Substitution Only use a local vessel already
operating in Australian waters.

No

Using only local vessels is possible for the activity. However, there are
known locations within Australia which harbour IMS (Section 4.8) and could
potentially act as a source for the further spread of IMS within Australian
regions. Therefore, substituting to the use of a locally available vessel will
not provide an environmental benefit.

Engineering Survey vessels have an anti-fouling
coating to all submerged areas.

Yes

Most vessels currently on the market will have anti-fouling coatings applied
to all submerged areas.

Anti-fouling coatings vary in their efficacy and utilise a range of technologies
to limit the ability of biofouling to attach to the surface. Some anti-fouling
coatings include biocidal layers, while others rely upon creating surfaces that
reduce the likelihood of organisms to freely attach. Despite the differences
in types of anti-fouling coatings and the subsequent variations in
performance and efficacy, there is always an inherentrisk that niche areas
below the waterline may harborbiofouling communitiesand IMS, even when
antifoul coatings are present.

Procedures & | Vessels will have biofouling
administration management plans and record book.

Yes

A biofouling management plan developed in accordance with the Biosecurity
Amendment (Biofouling Management) Regulations 2021 and the Australian
biofouling management requirements (version 1) (DAWE 2022h). enables
the capture of management controls to be recorded by the vessel. It is a
prudent control that can be implemented with little additional cost and is
considered ALARP.

Identify the likelihood

The likelihood of an IMS becoming successfully established at a recipient location depends on arange of factors including physical characteristics of the
environment falling within the tolerance ranges of the IMS (i.e., salinity, temperature, nutrient availability, etc.), and the biological characteristics of the
species and the natural environment (i.e., reproductive properties, presence of appropriate prey species, predation pressure, etc.). This potential is
known to be dependent on a range of factors including propagule pressure, density of the colonised population, and a range of biotic interactions and

abiotic factors specific to the local marine environment.
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For an IMS to establish a self-sustaining reproductive population in a recipient region, it must successfully pass through a series of stages along an
invasion pathway, which include a range of selective filters. Selective filters affect the total number of organisms that can survive and successfuly
transition to the next stage of the invasion pathway. Offshore selective filters in the invasion pathway are likely to be more significant than for coastal
environments, given there is little availability of artificial surfaces or suitable settlement habitats for propagules, and greater dilution of propagule plumes.
As a result, in offshore oceanic environments propagule plumes from infrastructure colonised by IMS are likely to be highly dispersed with low densities
of propagules present in the water column. In turn, if propagules are able to survive the extended periods necessary for them to be transferred to coastal
waters, this is still likely to resultin low densities of propagules encountering suitable habitat in shallow coastal environments. As a result, propagule