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Environment plan summary

This environment plan summary has been prepared from material provided in this

environment plan (EP). The summary consists of the following as required by Regulation

11(4) of the OPGGS (E) Regulations 2009:

EP summary and material requirement

Relevant section of EP containing EP
summary material

The location of the activity

A description of the receiving environment

A description of the activity

Details of the environmental impacts and risks
The control measures for the activity

The arrangements for ongoing monitoring of
the titleholders environmental performance

Response arrangements in the oil pollution
emergency plan

Consultation already undertaken and plans for
ongoing consultation

Details of the titleholders nominated liaison
person for the activity

Section 3.1
Section 4
Section 3
Sections 7 and 8
Sections 7 and 8

Sections 9.11, 9.12 and 9.13
Sections 8.4, 8.5 and INPEX Browse Regional
OPEP

Sections 5 and 9.8.3

Section 1.4
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Terms, abbreviations and acronyms

Term, abbreviation or | Meaning

acronym

% percent

°C degrees Celsius

ACMA Australian Communications and Media Authority

AFMA Australian Fisheries Management Authority (Cwlth)

AHO Australian Hydrographic Office

AHSV(s) anchor-handling supply vessel(s)

AIMS Australian Institute of Marine Science

AIS automatic identification system

ALARP as low as reasonably practicable

AMOSC Australian Marine Oil Spill Centre

AMP Australian marine park

AMSA Australian Maritime Safety Authority (Cwlth)

APPEA Australian Petroleum Production and Exploration Association

AR-AFFF alcohol resistant aqueous film-forming foam concentrates

ARMA Aquatic Resources Management Act 2016 (WA)

ARP applied research program

BAT best available technique

BIA Biologically Important Area

BMS business management system

BOCP Blowout contingency plan

BOM Bureau of Meteorology

BOP blowout preventer

Bg/I becquerels per litre

BROPEP Browse Regional Qil Pollution Emergency Plan

BROPEP - BOD/FCA Browse Regional Oil Pollution Emergency Plan - Basis of Design/Field
Capability Assessment

BROPEP - IMTCA Browse Regional Oil Pollution Emergency Plan — Incident Management
Team Capability Assessment
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Term, abbreviation or | Meaning

acronym

BTEX benzene, toluene, ethylbenzene, xylenes

BWM ballast water management

CAMBA China-Australia Migratory Bird Agreement

Cd cadmium

CHARM chemical hazard assessment and risk management

COLREGs International Regulations for Preventing Collisions at Sea 1972

CPF central processing facility (Ichthys explorer)

CRWG community relations working group

CTS craft tracking system

CW Cooling water

Cwlth Commonwealth

dB decibel

DBCA Department of Biodiversity, Conservation and Attractions (WA)

DAWE Department of Agriculture, Water and the Environment (Cwlth)

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

DNP Director of National Parks (Cwlth)

DP dynamically positioned

DPIRD Department of Primary Industries and Regional Development (WA)

DSEWPaC Department of Sustainability, Environment, Water, Population and
Communities

DST drill stem test

EAA East Asian—Australasian

EEZ exclusive economic zone

EHS environment, health and safety

EIAPP Engine International Air Pollution Prevention

EIS environmental impact statement

EMBA environment that may be affected
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Term, abbreviation or
acronym

Meaning

EP

environment plan

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999 (Cwlth)

EPBC regulations

Environment Protection and Biodiversity Conservation Regulations 2000

EPO environmental performance outcome

EPS environmental performance standard

ESD ecological sustainable development

FFFP film forming fluoro protein foam

FLNG floating liquified natural gas

FPSO Floating, production, storage and offloading (Ichthys venturer)
g/m? grams per square metre

g/m3 grams per cubic metre

GHG greenhouse gas (such as carbon dioxide and methane)
GT gross tonnes

Hg mercury

HQ hazard quotient

HSE health, safety and environment

Hz hertz

IAPP International Air Pollution Prevention

IBA important bird area

IEE International Energy Efficiency

IFC International Finance Corporation

IMO International Maritime Organization

IMS invasive marine species

IMT incident management team

INPEX INPEX Browse E&P Pty Ltd

IOGP International Association of Oil and Gas Producers
I0PP International Oil Pollution Prevention
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Term, abbreviation or | Meaning
acronym
IPA Indigenous protected area
ISPPC International Sewage Pollution Prevention Certificate
ISO International Organization for Standardization
ITOPF International Tanker Owners Pollution Federation Limited
IUCN International Union for Conservation of Nature
JAMBA Japan-Australia Migratory Bird Agreement
JRCC joint rescue coordination centre
KEF key ecological feature
kg/m3 kilograms per cubic metre
kHz kilohertz
km kilometre(s)
km?2 square kilometres
L litre(s)
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
LLR lower limits of reporting
LNG liquefied natural gas
LOR limit of reporting
LPG liquified petroleum gas
LWD logging while drilling
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
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Term, abbreviation or
acronym

Meaning

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

MBES multi beam echo sounder

MDRT measured depth below the rotary table

mg/L milligrams per litre

MGO marine gas oil

MMscf million standard cubic feet

mm/h millimetres per hour

MMO marine mammal observer

MNES Matters of National Environmental Significance

MNP marine national park

MoC management of change

MODU mobile offshore drilling unit

MoU memorandum of understanding

MP marine park

MSI Maritime Safety Information

NatPlan National Plan for Maritime Environmental Emergencies

nm nautical mile

NMR north marine region

non-GHG Non-GHG such as sulphur oxides and nitrogen oxides

NOPSEMA National Offshore Petroleum Safety and Environmental Management
Authority

NOPTA National Offshore Petroleum Titles Administrator

NORMs Naturally occurring radioactive materials

NOx mono-nitrogen oxides

NRSMPA National Representative System of Marine Protected Areas

NT Northern Territory

NT DIPL Northern Territory Department of Infrastructure, Planning and Logistics
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Term, abbreviation or
acronym

Meaning

NT DITT Northern Territory Department of Industry, Trade and Tourism
NTG Northern Territory Government

NTSC Northern Territory Seafood Council

NWCS North west cable system

NWMR North west marine region

NWS North west shelf

OCNS Offshore Chemical Notification Scheme

ODS(s) ozone-depleting substance(s)

OEM original equipment manufacturer

OIM offshore installation manager

oI1w Oil in water

OoC oil-on-cuttings

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 (Cwlth)

OSMP operational and scientific monitoring program

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

PEZ potential exposure zone (the area exposed 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
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Term, abbreviation or
acronym

Meaning

ppb parts per billion

ppm parts per million

ppt parts per thousand

PSD particle size distribution
PSV platform supply vessel
PSZ petroleum safety zone
PTS permanent threshold shift
PTW permit to work

PW produced water

Ramsar Convention

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

RMR riserless mud return

RO reverse osmosis

ROKAMBA Republic of Korea- Australia Migratory Bird Agreement
ROV remotely operated (underwater) vehicle

SBM synthetic-based mud

SCE solids control equipment

SCERP source control emergency response plan

SEEMP ship energy efficiency management plan

SIMA spill impact mitigation assessment

SMPEP shipboard marine pollution emergency plan

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 (DAWE database)

STP sewage treatment plant

SWASP State-wide array surveillance program

T tonne
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Term, abbreviation or | Meaning

acronym

TD total depth

TSS total suspended solids

TTS temporary threshold shift

UNEP United Nations Environment Programme

VOC(s) volatile organic compound(s)

VSP vertical seismic profiling

WA Western Australia

WA-285-P Exploration permit area within the Browse basin

WA-343-P Exploration permit area within the Browse basin

WA DoT Department of Transport (WA)

WAFIC Western Australian Fishing Industry Council

WBM water-based mud

WCSS worst-case spill scenario

WOMP well operations management plan

Worst credible The worst-case credible discharge from a loss of containment scenario

discharge used to inform the blowout modelling (OLGA model) in this EP assumes
the wellbore is free from all restrictions, there are no restrictions at the
wellhead and the hole section is fully drilled.

WSF water-soluble fraction

wt/wt weight per weight

pPa micropascal

pg/l micrograms per litre
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Exploration Drilling WA-285-P & WA-343-P Environment Plan

INTRODUCTION
Scope
INPEX Browse E&P Pty Ltd. (hereafter referred to as INPEX) is proposing to drill two

exploration wells in the Browse Basin: one in exploration permit area WA-285-P and one
in WA-343-P (Figure 1-1).
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Figure 1-1: Location of exploration permits WA-285-P and WA-343-P

The WA-285-P and WA-343-P exploration permit areas are located wholly within
Commonwealth waters approximately 230 km from the Kimberley coastline, Western
Australia (WA), in water depths of approximately 290 m and 350 m respectively. The
proposed petroleum activity covered by this environment plan (EP) will consist of a pre-
drill site survey, and the drilling and evaluation of an exploration well in each of WA-285-
P and WA-343-P.
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Within each exploration permit area, following a pre-drill site survey, drilling will be
conducted using a semi-submersible mobile offshore drilling unit (MODU) which will be
either physically anchored to the seabed or dynamically positioned (DP). It is anticipated
that two anchor handling supply vessels (AHSVs) and one platform supply vessel (PSV)
will be needed to provide support for the drilling activity. Personnel transfers to and from
the MODU will be by helicopter several times per week.

The pre-drill site surveys are expected to be conducted in the first half of 2023, with drilling
scheduled to commence in the second half of 2023. However, for contingency purposes
subject to MODU availability, operational efficiencies, weather and analysis of geophysical
data collected during the pre-drill site survey, this EP allows for activities to occur anytime
between calendar years 2023 and 2025.

The scope of this EP does not include the movement of vessels, helicopters or MODUs
outside of the exploration permit areas (e.g. travel to and from WA-285-P and WA-343-P).
These activities will be undertaken in accordance with other relevant maritime and aviation
legislation; most notably, the Navigation Act 2012 (Cwlth) and Civil Aviation Act 1988
(Cwlth).

Objectives

The objectives of this EP are to:

. demonstrate that the environmental impacts and risks associated with the petroleum
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 operation of the
facility

o 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 (Cwlth) (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 petroleum 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 drilling activities to be undertaken under
this EP.

Table 1-1: Overview of the activity description

Item Description

Exploration permit area WA-285-P
Basin Browse

Reservoirs Primary: Upper Brewster Member and Plover Formation

Document No: 0021-AD-PLN-70000 21
Security Classification: Public

Revision: 1

Last Modified: 10/05/2022



Exploration Drilling WA-285-P & WA-343-P Environment Plan

Item

Description

Activity location

Well type
Hydrocarbon type
Water depth

MODU and vessels

Activities

Earliest activity
commencement

Duration

Basin
Reservoirs

Activity location

Well type
Hydrocarbon type
Water depth

MODU and vessels

Exploration permit area WA-343-P

Secondary: Tithonian Sandstone

Wholly located within Commonwealth waters approximately 360 km
north of Derby, Western Australia in the North-West Marine Region
(NWMR) of the Timor Sea. Approximately 45 km south of exploration
permit WA-343-P at its closest point.

The exact location of the exploration well is yet to be finalised; however,
it will be located within the south western portion of the WA-285-P
permit area.

Exploration
Gas and condensate
Approximately 290 m at Lowest Astronomical Tide (LAT).

Survey vessel, MODU (semi-submersible either moored or DP), AHSVs,
PSVs and other support vessels.

Pre-drill site survey and drilling & evaluation of an exploration well
targeting the Brewster and Plover reservoirs in the WA-285-P permit
area.

Pre-drill site survey in WA-285-P: H1 2023
Drilling activities: H2 2023

Continual operations, 24 hours a day
Pre-drill site survey: approximately 10 days
Drilling activities: approximately 95 days.

Browse
Plover formation

Wholly located within Commonwealth waters, approximately 425 km
north of Derby, Western Australia in the NWMR of the Timor Sea.
Approximately 45 km north of exploration permit WA-285-P at its
closest point.

The exact location of the exploration well is yet to be finalised; however,
it will fall within the boundaries of the WA-343-P permit area.
Exploration

Gas and condensate

Approximately 350 m LAT.

Survey vessel, MODU (semi-submersible either moored or DP), AHSVs,
PSVs and other support vessels.
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Item Description

Activities Pre-drill site survey and drilling & evaluation of an exploration well

targeting the Plover reservoir in the WA-343-P permit area.

Earliest activity
commencement

Pre-drill site survey in WA-343-P: H1 2023
Drilling activities: H2 2023

Duration Continual operations, 24 hours a day
Pre-drill site survey: approximately 10 days

Drilling activities: approximately 150 days.

Titleholder details

INPEX Browse E&P Pty Ltd is the sole titleholder for exploration permit WA-343-P. INPEX
Browse E&P Pty Ltd is a joint titleholder of exploration permit area WA-285-P and 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
INPEX Browse E&P Pty Ltd (INPEX)

Name

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

Table 1-3: Titleholder nominated liaison person

Name

Jake Prout

Position

Environmental 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

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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Financial assurance

Financial assurance for the titleholder's liabilities for cleaning up, remediating and
monitoring the impact of a petroleum release has been calculated using the APPEA (2018)
methodology for estimating levels of financial assurance based on the maximum credible
loss scenario from a loss of well containment.

Declarations of financial assurance will be provided in relation to both titles prior to
acceptance of this EP by the National Offshore Petroleum Safety and Environmental
Management Authority (NOPSEMA).
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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 environmental 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

Conservation Act 1999
(EPBC Act; Cwlth)

important
ecological communities, and

flora, fauna,

at acceptable levels.

Legislation Description Requirements Demonstration of how
requirements are met in EP

Environment Provides for the protection | The OPGGS (E) Regulations were revised in February 2014 | Section 4.3 - Australian marine

Protection and | and management of | to include the requirement that matters protected under | parks

Biodiversity nationally and internationally | Part 3 of the EPBC Act are considered and any impacts are

Section 7.6.1 -  Physical
presence of vessels and Section

Commonwealth waters.

heri Part 8 of the EPBC Regulations outlines requirements for | 7.4.2 interaction with marine
eritage places. . . .
and vessels when interacting with cetaceans. fauna
Environment EPBC Act Policy Statement 2.1 provides a framework for | Section 7.3 - Noise and
Protection and minimising the risk of injury to whales by outlining | vibration
Biodiversity requirements for vertical seismic profiling. .
Conservation i . . . Sectl_o_n &8 - Emergency
Regulations 2000 environmental sgnificance: inciuding not only fited species | oo
(EPBC Regulations) but also heritage properties and Ramsar wetlands. There L’gﬁﬁéonBrovgﬁer R:ngclonal Pl(a)rl':
are exemptions covering provisions of Part 3 and 13 of the (OPEP) gency
EPBC Act, for the undertaking of activities when responding
to maritime environmental emergencies, in accordance | A demonstration of how this EP
with the National Plan for Marine Environmental | addresses the relevant
Emergencies (NatPlan). conservation management
Australian Marine Parks (AMPs) are proclaimed under this ﬁsotceudmen;s re_Iated Eo EPB% Act
Act and associated management plans are enacted under pecies as een
this legislation. presented in Appendix A.
OPGGS Act The OPGGS Act provides the | The OPGGS Act (Section 616) details the requirement for a | Section 3.3.2 - Well
regulatory framework for | Petroleum Safety Zone (PSZ). The PSZ is in place for the | abandonment
and petroleum exploration, | purposes of protecting a well, structure or any equipment, Secti 7.6.1 Phvsical
OPGGS (E) Regulations | production and greenhouse | in an offshore area, by notice published in the Gazette, ection 'd.' t'_ " yilhca
(Cwlth) gas activities in | administered by NOPSEMA. presence - disruption to other

marine users
Section 8.3 - Vessel collision

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 plan in place for an
activity.

Section 572(2) and (3) of the OPGGS Act requires
titleholders to maintain all structures, equipment and
property in a title area in good condition and repair, and to
remove all structures, equipment and property when it is
neither used nor to be used in connection with operations
authorised by the title.

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

Navigation Act 2012
(Cwilth)

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 8.3 - Vessel collision

Implementation of the BMS.

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

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 II of the POTS Act,
Chapter 4 of the Navigation
Act 2012, and Annex I 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 Qil
Record Books and Shipboard
Oil Pollution Emergency Plans
(SOPEPs); and to report oil
pollution.

The MODU and support vessels 2400 gross tonnes (GT) are
required to maintain:

International  Qil  Pollution  Prevention (IOPP)
certificates to demonstrate that the vessel or facility
and onboard equipment comply with the requirements
of Annex I 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 I 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 II 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:

e International pollution prevention certificates

e reporting requirements

e emergency plans, record books and tank cleaning.

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

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

Section 7.7.1- Accidental

release

Implementation of the BMS.

prevention — garbage

garbage implements Part IIIC
of the POTS Act, Chapter 4 of
the Navigation Act 2012, and
Annex \ of MARPOL
(garbage).

Garbage Management Plan.

MODU and support vessels =400 GT are required to
maintain a Garbage Record Book.

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

document).
Marine Order 94 - | Marine Order 94, - Marine | Requirements of Marine Order 94 include: Section 7.2 - Waste
Marine pollution | pollution prevention — tof h ful subst . kaged f management.
prevention — packaged | packaged harmful | © Management of harmful substances in packaged form
harmful substances substances, and the POTS Act | «  considerations prior to washing substances overboard
relating to packaged harmful o o
substances as defined by | ® notifying and reporting incidents.
Annex IIT of MARPOL. INPEX and MODU/vessel contractors will comply Marine
Order 94 as appropriate to vessel class, in relation to the
loss or discharge to sea of any harmful materials.
Marine Order 95 - | Marine Order 95 - Marine | MODU and support vessels =100 GT, or vessels certified to | Section 7.2 - Waste
Marine pollution | pollution prevention — | carry 15 persons or more, are required to maintain a | Management

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

prevention — sewage

sewage implements Part IIIB
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,

onboard sewage systems comply with the requirements of
Annex IV of MARPOL.

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

garbage management and

recording.
Marine Order 96 - | Marine Order 96 - Marine | MODU and support vessels =400 GT are required to | Section 7.1.3 - Routine
Marine pollution | pollution prevention — | maintain an ISPPC to demonstrate that vessels and their | discharges

Implementation of the BMS.

4 of the Navigation Act 2012,
and Annex VI of MARPOL (air
pollution).

onboard marine diesel engines the

requirements of Annex VI of MARPOL.

comply with

and for an International

Sewage Pollution Prevention

Certificate (ISPPC) to be

maintained on board.
Marine Order 97 - | Marine Order 97 - Marine | MODU and support vessels 2400 GT are required to have | Section 7.1.2- Atmospheric
Marine pollution | pollution prevention — air | International Air Pollution Prevention (IAPP) certificates | emissions.
prevention — air | pollution implements Part | and Engine International Air Pollution Prevention (EIAPP) Imol tati f the BMS
pollution ITID of the POTS Act, Chapter | certificates to demonstrate that the vessel or facility and mplementation of the )
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diesel engines and associated
emissions, waste incineration
on board vessels, engine fuel
quality, and equipment and

systems containing
ozone-depleting substances
(ODS).

used in engines after 31 December 2019.

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 of the 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).

MODU/vessels =400 GT are required to have an
International Maritime Organization (IMO)-approved waste
incinerator, as confirmed by the IAPP certificate.

MODU/vessels 2400 GT with rechargeable
containing ODS to maintain an ODS Record Book.

systems

MODU/vessels 2400 GT to have an International Energy
Efficiency (IEE) certificate (as applicable to the vessel and
engine size, type and class).

MODU/vessels 2400 GT to have a Ship Energy Efficiency
Management Plan (SEEMP) (as applicable to the vessel and
engine size, type and class).

Legislation Description Requirements Demonstration of how
requirements are met in EP

The Marine Order sets | Low-sulphur fuel oil / marine diesel with 0.5%

requirements for marine | mass-for-mass (m/m) sulphur content is required to be
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Legislation

Description

Requirements

Demonstration of how
requirements are met in EP

Biosecurity Act 2015
(Cwilth)

The Biosecurity Act 2015
(Cwlith) 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
(Cwith) requires that ballast is managed within Australian
seas. The Biosecurity Act 2015 now defines Australian seas
as:

e for domestic and international vessels whose Flag State
Administration is party to the International Convention
for the Control and 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).

INPEX understands that new requirements for managing
biofouling on international vessels arriving in Australia will
begin on 15 June 2022. Operators of vessels will be
required to provide information on how biofouling has been
managed prior to arrival in Australian territorial seas.
Requirements may include a biofouling management plan;
or cleaning within 30 days prior to arrival; or
implementation of alternative biofouling management
methods.

Section 7.4.1- Invasive marine
species

Implementation of the BMS.

Biodiversity
Conservation Act 2016
(WA)

Animal  Welfare
2002 (WA)

Biodiversity
Conservation
Regulations 2018

Act

Ensures the protection of
biodiversity and humane
treatment of native fauna.

Ensures appropriate
treatment and management
of wildlife in the event of a
potential hydrocarbon spill
and response activities.

Consult with WA Department of Biodiversity, Conservation
and Attractions (DBCA) and obtain relevant permit(s)
before a wildlife hazing and post-contact wildlife response.

Section 8 -
conditions

INPEX Browse Regional OPEP.

Emergency
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Development (DPIRD) that
has powers to deal with
incursions of marine pests.

Legislation Description Requirements Demonstration of how
requirements are met in EP
Fish Resources | The Fish Resources | INPEX will manage its operations in accordance with the | Section 7.4.1- Invasive marine
Management Act 1994 | Management Act is | Act and the associated Fish Resources Management | species
(WA) administered by the WA | Regulations (1995) with respect to managing potential .
Department of Primary | invasive marine species (IMS) risks. Implementation of the BMS.
Industry and Regional

Aquatic Resources
Management Act 2016
(ARMA) WA

The ARMA will become the
primary legislation used to
manage fishing, aquaculture,
pearling and aquatic
resources in WA.

At the time of submission of this EP, only certain sections
of the ARMA have taken effect, with most Sections not yet
commenced. While this is the case, the Fish Resources
Management Act 1994 (WA) remains in effect until the
transitional provisions for the ARMA are in operation. Once
in operation the ARMA will provide new management
methods in a flexible framework. This EP will be updated to
reflect this once the ARMA comes into effect, expected
within the duration of this EP.

Section 7.4.1- Invasive marine
species

Implementation of the BMS.
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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 (SOLAS)
1974

In the event of an offshore emergency event that endangers
the life of personnel, the International Convention for the
Safety of Life at Sea (SOLAS) 1974 may take precedence over
environmental management.

Bonn Agreement for Cooperation
in Dealing with Pollution of the

The Bonn Agreement is the mechanism by which the North
Sea states, and the European Union (the Contracting Parties),

North Sea by Oil and other | work together to help each other in combating pollution in the
harmful substances (Bonn | North Sea area from maritime disasters and chronic pollution
Agreement) 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 Australian Petroleum | Recognising the need to avoid or minimise and manage
Production and Exploration | impacts to the environment, this code of environmental
Association (APPEA) Code of | practice includes four basic recommendations to APPEA
Environmental Practice (APPEA | members undertaking activities:
2008)

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

e 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.

e Consult with stakeholders regarding industry activities.

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

Description

Australian Ballast Water
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.

National Biofouling Management
Guidelines for the Petroleum
Production and Exploration

Industry (Marine Pest Sectoral
Committee 2018)

A voluntary biofouling management guidance document
developed under the National System for the Prevention and
management of Marine Pest Incursions. Its purpose is to
provide tools to operators to minimise the amount of
biofouling accumulating on their vessels, infrastructure and
submersible equipment and thereby to minimise the risk of
spreading marine pests.

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
environment committee in the form of Resolution MEPC.207
(62) in 2011.

National Light Pollution Guidelines
for Wildlife Including Marine
Turtles, Seabirds and Migratory
Shorebirds (DEE 2020)

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

Minamata Convention on Mercury

The Convention covers all aspects of the 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, disposal of mercury 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.
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ACTIVITY DESCRIPTION
Location and timing

Exploration permits, WA-285-P and WA-343-P are both located within the Browse Basin in
Commonwealth waters within WA (Figure 1-1). They are situated approximately 230 km
north-west of the Kimberley coastline and the closest major town is Derby, located
approximately 360 km and 425 km south of the southern boundary of the permit areas
respectively. The two exploration permits are approximately 45 km apart at the closest
point (Figure 1-1).

The exact location of the proposed exploration well within each permit area is yet to be
finalised; however, they will fall within the boundaries of permit areas. It is known that the
well in WA-285-P will be located in the south-west of the permit area.

As a pre-cursor to the drilling activities, a pre-drill site survey, lasting approximately
10 days, will be undertaken at the proposed well location within each permit. The
objective of each survey is to evaluate the environment at the planned drilling locations
and confirm mooring suitability for a semi-submersible MODU. The site survey is
provisionally planned to be undertaken in the first half of 2023; however, start dates are
subject to vessel availability.

It is expected that the earliest commencement date for drilling and evaluation activities
will be in the second half of 2023. All activities will be completed within 12 months, noting
that the exact timing for completion will be dependent upon INPEX obtaining all approvals,
and MODU availability. However, for contingency purposes, this EP allows for the activities
to occur anytime between calendar years 2023 and 2025. It is possible that within these
timeframes concurrent drilling operations may occur.

Water depths at the permit areas range from approximately 290 m (LAT) in WA-285-P to
approximately 350 m (LAT) in WA-343-P.

Pre-drill site surveys

The scope of the pre-drill site surveys is to obtain a range of geophysical data for both the
proposed well locations and contingency blowout relief well locations to enable the
identification of any geohazards and allow completion of the required anchoring capacity
assessments. The surveys may be performed across an area of up to approximately 50 km?
centred on multiple well locations i.e. the proposed exploration well location and up to four
possible relief well locations (surveyed as a precaution) within each permit area.

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 9.9.

The surveys will be undertaken using a multi-purpose, DP survey vessel that will use
marine diesel fuel. Vessel speeds during survey data acquisition are expected to be low
(typically < 5 knots). Due to the short duration of the survey (approximately 10 days per
permit), vessel refuelling, crew changes or anchoring are not anticipated to be required.
The survey vessel is expected to be mobilised from either Broome, Darwin or Dampier.

Survey methodology
Multibeam echo sounder (MBES)
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.
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A multibeam echo sounder transmits at frequencies between 200 kHz and 400 kHz with
pulse lengths from 10 to 500 ps. Indicative sound output at 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 pPa@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.

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 permit areas) 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.

Drilling activities
Pre-drill conductor installation

A Neodrill Conductor Anchor Node Conductor (CANDuctor) may be used to replace the
conventional conductor for either or both of the WA-285-P and WA-343-P wells. If used,
the installation will be undertaken using an AHSV and may occur up to 6 months prior to
the arrival of the MODU at the drilling location. The CANDuctor is an alternative well
foundation based on suction pile methodology. It is transported to the drilling location in a
horizonal position on the rear deck of an AHSV and lowered to the seabed using the AHSV’s
work wire. It will self-penetrate the sea floor (mudline) and then an ROV operated from
the AHSV will attach to the CANDuctor and pump out the seawater held inside. This will
pull a vacuum and draw the CANDuctor into the seabed. The CANDuctor has the low-
pressure wellhead housing pre-installed into it and as such can be drilled through once the
MODU arrives on location.

Installation of the CANDuctor from the AHSV is expected to take approximately 2 days;
however, may require several attempts in the instance where progress into the seabed is
prevented due to an unforeseen geological feature or if the final verticality of the
CANDuctor is not within tolerance.

The CANDuctor(s) to be used on the WA-285-P and/or WA-343-P well(s) will be sized based
on the outcomes of engineering studies, most notably those relating to the geotechnical
conditions at the well location. While the exact size is not known at this time, CANDuctor(s)
with a nominal 6 m diameter and 12 m to 18 m in length are planned.
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The use of a CANDuctor eliminates the requirement to drill the conductor hole section both
and avoids the need for cementation of the conductor string therefore reducing drill
cuttings and cement discharges from the wells. In the event that the pre-installation of the
CANDuctor is not successful, the MODU will drill and cement a conventional conductor hole
section and the discharges from these operations have been accounted for in this EP (Table
3-1).

Indicative drilling method

The WA-285-P well, targeting the upper Brewster Member and Plover Formation, is
expected to reach a total depth (TD) of approximately 5,000 m MDRT (measured depth
below the rotary table). In the WA-343-P exploration well, the main target is the Plover
Formation. The well is designed as a High Pressure — High Temperature exploration well
and a TD of 5,310 m MDRT is expected.

After reaching TD at each well, it is planned to conduct a wireline evaluation program
followed by well testing (drill stem test). Once all evaluation activities are complete,
both wells will be permanently abandoned.

Well design details are presented in Table 3-1.

Table 3-1: Well details

Well section Drilling fluid type Volume of Volume of
description fluid disposed cuttings
with cuttings discharged
(m3) (m3)

| | I
Conductor Hole WBM, sea water and high viscosity gel ~240 ~60
Section sweeps.
Indicatively, 36-44" | At TD the hole will be displaced with
well-bore diameter. high viscosity gel mud.
30-36" conductor While drilling riserless, all returns will
complete with a low-  be to the seabed.
E(r)isssiﬁ;e wellhead Fluid remaining at the end of this hole

section will be used on the next hole

section.
Surface Hole WBM, gel polymer. ~1350 ~420
Section This hole section may be drilled
Indicatively,20" well-  riserless with a semi-closed circulating
bore diameter. system, (i.e. returns from the well will
16" . . be circulated back to the MODU via a

mSll,lrtacefr?sr:'ngh riserless fluid return system and then

complete wi '9 pumped back down the well).
pressure wellhead
housing In the event that a riserless fluid return

system is not used, returns will be to

the seabed.

At the end of this section all remaining

WBM will discharged overboard.
Intermediate Hole Low toxicity SBM. ~65 ~45
Section (1)
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Well section Drilling fluid type Volume of Volume of

description fluid disposed cuttings
with cuttings discharged
(m3) (m?3)

| I |
Technical justification for SBM use: This

hole section will penetrate massive
claystone sections including the
Jamieson formation. The Jamieson
formation is known to contain highly

13 3/g" drilling liner reactive claystones. The use of WBM in
these formations is known to result in
borehole breakout and well-bore
collapse which will possibly result in the
loss of the hole section and
compromising the well objectives. SBM
has much lower levels of reactivity with
shales and as such is much less likely to
cause destabilisation during drilling,
tripping and running casing.

Indicatively, 14 2" x
17 2" well-bore
diameter.

SBM containment management
systems, shale shakers and cuttings
dryers will be used to minimise the
amount of SBM discharged to the
environment as residual oil-on-cuttings.

At the end of the section, the mud will
be retained and used on the next hole
section and/or future wells.

At the end of drilling, all the recaptured
SBM will be returned to the vendor for

reuse.

Intermediate Hole Low toxicity SBM. ~160 ~130
Section (2) This hole section will penetrate massive

Indicatively, 12 /4. claystone sections including the Echuca

13 2" well-bore Shoals and Lower Echuca Shoals

diameter. formations. These formations are

95/5— 9 7/g" known to contain highly reactive

claystones. Refer to the technical
justification for SBM use presented in
the previous section (Intermediate Hole
Section (1)).

production casing

Production Hole Low toxicity SBM. ~50 ~30

Section . .
Brewster and Plover reservoirs will be

Indicatively, 8 12" drilled in one section. Anticipated
well-bore diameter. bottom hole temperatures in this
section are expected to be high,

7" production liner -0 0 imately 155 -175°C.
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Well section Drilling fluid type Volume of Volume of

description fluid disposed cuttings
with cuttings discharged
(m3) (m?3)

| I |
Previous laboratory testing has

confirmed both the Brewster and Plover
reservoirs are sensitive to water and
that SBM provides the least damaging
option when drilling these sections.
Therefore, the use of SBM will be used
to prevent formation damage and assist
optimal productivity evaluation.

The conductor hole section of each well (indicatively 36 - 44") will be drilled using sea
water and high viscosity “sweeps” (comprising prehydrated bentonite, i.e. WBMs) to
circulate drilled cuttings from the hole for discharge at the seabed. Prehydrated bentonite
consists of up to 98% water, the remainder being drilling fluid additives that are either
completely inert in the marine environment, or naturally occurring benign materials.
Bentonite is a naturally occurring clay of low toxicity (World Health Organization 2005).
Alternatively, a suction pile type conductor system e.g. Neodrill CANDuctor may be
installed in place of a conventional drilled and cemented conductor system as described in
Section 3.3.1.

After the setting of the conductor (indicatively 30 - 36"), the surface hole section of each
well (indicatively 20") will be drilled using WBM and may utilising a riserless mud return
(RMR) system. The RMR is installed on the wellhead and includes a pump and hose on the
seabed. It enables drilling fluids and drilled cuttings to be either discharged from the well
at the seabed (conventional riser-less drilling) or circulated back to the MODU, via the
RMR. In the event that a RMR system is not used, returns will be to the seabed.

The surface casing (indicatively 16") will then be cemented in place and the blowout
preventer (BOP) and marine riser installed. This closed-system facilitates the transfer of
drilling fluids and drilled cuttings back to the MODU for all subsequent drilling operations.

For the well in WA-343-P, and possibly for the well in WA-285-P, a weak fracture gradient
is expected at the surface casing shoe. To maintain a sufficient drilling mud weight window,
the short intermediate hole section (indicatively 14 2" x 17 »") will be drilled using SBM
and the drilling liner / intermediate casing (indicatively 133/s") will be cemented in place.

Thereafter, the intermediate hole section (indicatively 12 /4 -13 2") will then be drilled
using SBM and the production casing (indicatively 9 5/s — 9 7/s") will be cemented in place.
Up until this point, the well design is the same regardless of whether the target is the
Brewster or Plover reservoir.

The next section is the production hole section (indicatively 8 2") through Brewster and
Plover formations and drilled using SBM. If the existence of movable hydrocarbon is
confirmed by logging while drilling (LWD) and wireline measurements, the production liner
(indicatively 7") will be set for conducting drill stem tests (DSTs) to check productivities
from the target reservoirs.
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Drill stem test

Following drilling activities, a DST will be performed to assess various reservoir parameters.
One DST will be undertaken per primary target in each well (up to two DSTs per well). The
DST will be performed using well test equipment on the MODU which will be supplied by a
third-party service contractor. Each well will be flowed at gas rates of up to 90 MMscf/day
and up to 960 m3/day of condensate. During DST operations, reservoir fluids
(hydrocarbons) will be flared via the well test package. PW (approximately 160 m3/day)
will either be recombined and sent to the flare for disposal through a high efficiency burner
head via a separator or processed via a water filtration package and discharged overboard.

A multi-rate DST will be conducted at various flow rates to establish baseline well
deliverability; to obtain reservoir fluid samples and estimate key formation parameters. All
operations will be conducted in accordance with the MODU’s safety case accepted by
NOPSEMA.

The estimated time for DST operations is approximately 72 - 96 hours per test, although
this will be subject to the precise reservoir characteristics and other factors. Flaring
associated with the DST is expected to last approximately 36 hours per test.

Drilling fluids and chemical selection

The wells will be drilled using both water-based mud (WBM) and synthetic-based mud
(SBM) systems. A description of the chemical selection procedure for drilling fluids is
presented in Section 9.6.1. The proposed formulations and chemicals to be used are listed
in Table 3-2 (WBM) and Table 3-3 (SBM).

The listed products are only proposed and may change during the activity as new products
are required. Indicative offshore chemical notification system (OCNS) or chemical hazard
assessment and risk management (CHARM) hazard quotient (HQ) rankings have been
included where possible. Any new products will be selected in accordance with the selection
and approval process, and the list will be reviewed periodically and updated.

Table 3-2: Water-based formulation - provisional additives

Generic product name Function OCNS or CHARM HQ
[ |

Sea water Continuous phase n/a

Biocide Bacteria control Gold

Bentonite Viscosifier E

Caustic soda Alkalinity control E

Glycol medium Cloud Point Clay inhibition Gold

PAC Low Vis Fluid loss control E

PAC Hi Vis Fluid loss control E
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Generic product name Function OCNS or CHARM HQ
I |

Potassium chloride Clay inhibition E

Soda ash Alkalinity control E

Soltex (Sodium) Clay inhibition Gold

Sized cellulose Lost circulation E

Desco CF Dispersion Gold

Xanthan gum Viscosifier E

Table 3-3: Synthetic-based formulation - provisional additives

Generic product name Function OCNS or CHARM HQ
| |

Primary emulsifier Primary emulsifier D

Secondary emulsifier Secondary emulsifier D

Option A: linear alpha olefins . .

synthetic base oil ! Continuous emulsion phase E

Option B: Saraline 185V . .

synthetic base oil ! Continuous emulsion phase E

Organophillic clay HT Viscosifier E

Organophillic clay Viscosifier E

Lime Alkalinity control E

Calcium chloride Internal water phase salinity  E

Fluid loss additive powder Fluid loss control E

Fluid loss additive ||C|LIIC| Fluid loss control D
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Generic product name Function OCNS or CHARM HQ
I |

Calcium carbonate Reservoir bridging E

Barite Density control E

! Note: Both Option A and Option B base oils are generally available in the region and suitable for use.
Drill cuttings

WBM drill cuttings will either be discharged directly to the seabed (while drilling the
riserless conductor hole section) or brought up to the MODU (while drilling the subsequent
surface hole section). Cuttings brought up to the MODU will be directed over solids control
equipment (SCE), which comprises vibrating screens (shale shakers), and to centrifuges,
and then discharged overboard. Where SBM is used, SCE will also include cuttings dryers.
Except for residual fluid on drill cuttings, no SBM will be discharged to the marine
environment. Details of the SCE equipment are provided below.

Shale shakers

Shale shakers primarily remove large amounts of cuttings from drilling mud by directing it
from the well to flow over vibrating wire-cloth screens. The screens remove the cuttings
after which the mud is directed back to the MODU mud storage pits.

Centrifuges

Following the processing by shale shakers, the mud will be directed to centrifuges which
are used to separate barite and remove fine solids (those below 4.5 to 6 microns).
Centrifuges use a rotating bowl to create high centrifugal forces to affect the separation of
coarse and fine particles from the mud. Solids from the centrifuge are discharged to sea
and the mud recirculated into the fluid system.

Cuttings dryer and dryer centrifuge

While using SBM, a circulating system will be active that processes the SBM over shale
shakers and through centrifuges. These allow the SBM fluid component to be separated
from the cuttings and captured for continuous recirculation into the fluid system during
drilling.

Table 3-1 provides a summary of estimated fluid and cuttings volumes to be discharged.
The cuttings dryer will aid in ensuring the volume of SBM retained on cuttings is <7%
weight per weight (wt/wt). The dried cuttings will be discharged overboard. The reclaimed
SBM will be retained on board for disposal onshore or recycled into the mud system. At the
end of drilling, all recaptured SBM will be returned to the vendor for reuse.

Cementing

Cementing operations are undertaken to ensure well integrity, through the following
mechanisms:

¢ cementing the casing and conductors in place

e sealing the annulus between the casing string and the formation

e sealing lost circulation zones

e setting plugs in an existing well from which to sidetrack
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e setting plugs for zonal isolation
e plugging and abandoning the well at the end of the activity.

Cement is transported as dry bulk to the MODU by the support vessels and is mixed with
water and additives in the cementing unit immediately before use to form a cement slurry,
which is then injected down the well by high pressure pumps.

It is standard practice to allow some excess cement slurry to overflow to the sea floor when
cementing the top-hole section as this provides visual evidence that the annular space
between the hole and the casing has been filled. This typically covers an area of seabed of
up to 10 m from the well. Small volumes of cement slurry may also be discharged to the
sea surface when testing the cementing unit or disposing of excess slurry before it sets at
the end of a cementing job. Excess cement will be retained for use on the next well, at the
end of the drilling campaign, should any bulk cement remain, INPEX will aim to transfer
the excess volume to the vessel for onshore disposal/reuse. The bulk transfer (MODU to
vessel) will be dependent on the transfer capability of the contracted MODU. Should this
option not be available, the remaining cement will be mixed and operationally discharged
to the marine environment.

In accordance with the Section 9.6.1, cement products used will have an OCNS rating of
D or E or a HQ rating of silver or gold. If not OCNS registered, all chemicals will be assessed
as ‘green’ via the INPEX pseudo ranking system in line with the OCNS CHARM/non-CHARM
criteria.

Blowout preventer

A blowout preventor (BOP) plays a critical role in assuring safe operations in the event of
a loss of primary well control. As part of ongoing drilling operations, the BOP stack is
required to be regularly function tested when subsea (typically weekly/fortnightly), as
defined by the INPEX Well Operations Standard (0000-AD-STD-60004) and Well
Operations Manual (0000-AD-MAN-60002). During testing, volumes of water-based BOP
control fluid will be released to the marine environment.

Well abandonment

At the end of the drilling and evaluation activities within each permit, both wells will be
permanently plugged and abandoned in accordance with the approved Well Operations
Management Plan (WOMP). A two-barrier philosophy for permanent abandonment will be
maintained in compliance with INPEX barrier standards (INPEX Well Integrity Standard
(0000-AD-STD-60003) and INPEX Well Operations Manual (0000-AD-MAN-60002)).

Well abandonment activities will also be undertaken in accordance with the requirements
of the OPGGS Act, the OPGGS (Resource Management and Administration) Regulations
2011. Additionally, in accordance with Section 572 of the OPGGS Act (removal of property)
and NOPSEMA’s Section 572 Maintenance and removal of property policy (NOPSEMA
2020a) INPEX will remove all structures, equipment and other property associated with
the activity.

On completion of the drilling and evaluation activities the conductor! and casing will be cut
below the sea floor (mudline) and all equipment will be removed. It is anticipated that the
duration of the well abandonment will be approximately 7 days per well.

1 The conductor may or may not be installed conventionally i.e. drilled and cemented. If a suction pile type of
conductor system e.g. Neodrill CANductor is installed (Section 3.3.1), the MODU will leave the location once the
high pressure wellhead housing is recovered, then another vessel will recover the conductor complete with the
low pressure wellhead housing therefore removing all equipment from the seabed as described in Section 3.3.8.
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Gas venting

During drilling operations, minor quantities of drill gas will be separated and safely
discharged from mud processing equipment. During DST operations, venting may also
occur from vessel surge tanks. Gas will not be vented near any ignition sources.

Wireline formation evaluation

The wireline formation evaluation program consists of a firm “dry hole” program and a
contingent “success case” program within the planned 8 2" hole section. The “success
case” program will be run if gas bearing reservoir quality sandstones are confirmed by
either mud-logging and/or LWD analysis. A summary of the wireline logging tool types
planned to be utilised is included below.

Dipole sonic tool

A dipole sonic tool measures the travel time of an elastic wave, derived from a low energy
pulse of sound, through the formation. Quantitatively, the sonic log can be used to evaluate
porosity and provide direct geomechanical analysis input. As an aid to seismic
interpretation it can be used to give interval velocities and velocity profiles and can be
calibrated with the seismic section.

Gamma ray/spectral gamma ray tool

A gamma ray tool measures the natural gamma radiation emanating from a rock. This
gamma radiation originates from the naturally occurring radioactive elements potassium,
uranium and thorium. The spectral gamma ray tool measures both the total natural gamma
radiation and each individual contribution from potassium, uranium and thorium. The
gamma ray log is used quantitatively to derive a shale/clay volume and potentially clay
type/s. Qualitatively, the gamma ray log can potentially be used to correlate formations,
facies and depositional sequences.

Mechanical rotary sidewall core

A mechanical rotary sidewall core tool allows for the extraction of small rock samples from
the drilled formation. An electrically driven rotary coring tool extends from the tool and
penetrates the borehole wall and formation. The core, once cut, is snapped off and pulled
into the body of the wireline tool for recovery to surface. A small electrically driven rotary
coring tool extends from the wireline tool and penetrates the surrounding formation. The
core, once cut, is snapped off and pulled into the body of the wireline tool for recovery to
surface later. Core samples are used to evaluate mineralogy, porosity, permeability, fluid
type/volume, rock strength and biostratigraphy.

Resistivity /conductivity/density/neutron tools

A resistivity tool measures the resistance to current passing through the formation which
is used to infer the presence of hydrocarbons as opposed to water. Conductivity tools
measure a rocks conductivity or its ability to conduct an electric current. Conductivity is
the reciprocal of resistivity and is usually plotted as a resistivity log.

A density tool produces a continuous record of a formations bulk density and the density
log can be used to calculate porosity and indirectly, hydrocarbon and mineral density.

A neutron tool provides a continuous record of a rocks reaction to fast/high energy neutron
interaction. Neutron log data is used for porosity evaluation and fluid type identification
(gas, oil and water).
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Formation pressures test tool

A wireline formation pressure test tool measurement is acquired by inserting a small probe
into the borehole wall/intersected formation and performing a mini pressure drawdown and
build-up by withdrawing a small amount of formation fluid and then waiting for the pressure
to build up to the formation pore pressure. This analysis provides a measure of in-situ fluid
densities and fluid mobility/permeability.

Formation fluid sample tool

A wireline formation fluid sampling tool can take multiple samples of formation fluids. To
acquire samples, a tool probe is mechanically pressed into the formation and then a fluid
sample chamber is opened within the tool into which formation fluid flows. The retrieved
formation fluid samples are sent to a laboratory for detailed pressure/volume/ temperature
analysis.

Borehole geological imaging tool/element measurement tool/dielectric
tool/nuclear magnetic resonance tool

A borehole geological imaging tool consists of several retractable pads that are pushed
onto the borehole wall. Each pad records formation voltage allowing for both sedimentary
and structural features of the rock to be evaluated in detail by obtaining a precise borehole
image to determine its shape and form.

An element measurement tool (spectroscopy) is used to measure rock elemental
concentrations. The measured elements can be used for accurate quantitative mineralogy
analysis and input into detailed petrophysical and geological property evaluation.

A dielectric tool provides a measurement of dielectric dispersion in the formation/rock. The
principle of the dielectric dispersion measurement is the propagation of high frequency
electromagnetic waves into the formation/rock and measuring the response to determine
key petrophysical properties.

A nuclear magnetic resonance wireline logging tool measures the induced magnetic
moment of hydrogen nuclei (protons) contained within fluid-filled pore space of rocks and
the bound water of certain minerals.

Vertical seismic profile (VSP)

VSP uses a sound source suspended in the water column and recorders located down-hole
to provide a high-resolution seismic image of the immediate vicinity of the well. VSP
measurements are used primarily for correlation of existing seismic data.

The sound source used for VSP is similar to, but much smaller than, those used during
seismic surveys. Typically, an acoustic source with a total array volume of 0.012 m3 (~750
cubic inches) is employed. The sound pressure level will be 232 dB re 1 pPa@1m with a
frequency range of 5-125 Hz.

The airgun source array is discharged 5-10 m below the sea surface approximately five
times at roughly 20 second intervals, with recordings taken down-hole at a specific depth.
Additional recordings are made at 5-7-minute intervals as the down-hole tool is
repositioned within the well. VSP is planned for both wells with the total duration of VSP
activities (excluding soft-starts) estimated to take approximately 18 hours per well (but
will be dependent on the results of the well which is being profiled and the schedule of
activities).
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3.3.6 Contingent drilling activities

A number of contingencies, detailed in Table 3-4, may be required in the event of
operational or technical issues during the exploration drilling activity.

Table 3-4: Drilling contingencies

Contingency Contingency Description Environmental

establishment considerations
| I |

Well re-spud In the event that The process of The net environmental effect
operational or beginning to drill a will be limited to an increase in
technical issues are | well. the volume of cuttings
encountered while  The |ocation of the generated. In a worst-case
drilling. re-spud would scenario, this could be a

typically be within the  doubling of the estimated drill
immediate area of the @ cuttings from the first two
original well at a safe  sections of the well-bore (Table
location. 3-1).
There may also be some
additional temporary, localised
damage to benthic habitat.

Should a well re-spud be
required, the original well will
be permanently plugged and
abandoned as described in
Section 3.3.2 Well

abandonment

Sidetrack In some instances, @ The process of drilling ' The net environmental effect
the option of a a secondary well-bore  will be limited to an increase in
sidetrack instead of away from an original | the volume of cuttings
a re-spud might be  well-bore. generated. The worst case
pursued when would be equivalent to cuttings
operational issues generated from a single section
are encountered. of the well.

Lost circulation @ Circulation is said A number of The net environmental effect
to be lost when the | contingencies are would be a change in the water
drilling fluid flows available when lost quality at the point of
into one or more circulation occurs, discharge. Depending on the
geological depending on the volume of discharge, this could
formations instead | severity: potentially form a temporary
of returning up the  ,  mjinor losses may plume before it is dispersed
annulus. be controlled with back to ambient levels.

the use of fluid loss

control materials

such as bentonite

and/or polymers, or

other additives
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Contingency Contingency Description Environmental
establishment considerations

| [ [
e severe losses will

require the use of
fluid loss control
materials such as
bentonite and/or
polymers and the
addition of bridging
agents such as
ground calcium
carbonate and
fibrous material

e pull back, cement
the zone where the
losses occurred,
and drill through
the cement and
recommence
drilling the well.

Removal of It is possible that a  The influx will be The resultant effect would be a

formation fluid well kick may occur  removed from the release of gas via the mud-gas

influx (well resulting in an wellbore in a separator to the atmosphere

control) undesirable influx controlled manner as during well control operations.
of formation fluid per the approved well | Gas will not be vented near any
into the well-bore. | control procedures. ignition sources.

Concurrent drilling operations

Although unlikely, it is possible that concurrent drilling operations may occur during this
activity. This would involve a MODU operating in WA-285-P and WA-343-P simultaneously.
In addition, during the life of this EP drilling activities are expected to continue in the WA-
50-L production licence area associated with INPEX’'s Ichthys development drilling
campaign.

Post-drill conductor recovery

In the event that a CANDuctor is used to replace the conventional conductor for either or
both of the WA-285-P and WA-343-P wells, operations to recover the CANDuctor(s) will
commence within 6 months of the departure of the MODU from the drilling location of the
later of the two wells drilled. This recovery will be undertaken using an AHSV.

If not already done so, internal casing strings will be severed using a casing cutting tool
suspended on the AHSV’'s work wire. The work wire will then be connected to the
CANDuctor and the ROV controlled from the AHSV used to pump the CANDuctor out the
seabed. The CANDuctor and wellhead system will then be recovered to the AHSV and
secured on deck prior to it being transported to the demobilisation point.
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Semi-submersible MODU, supporting vessels and aircraft

The MODU contracted to undertake the drilling activities will be a semi-submersible MODU
with an expected complement of 100 to 180 personnel onboard. The MODU will maintain
position using either DP or an anchored mooring system. While on location, a PSZ with a
500 m radius will be maintained around the MODU at all times; to control activities, and to
reduce the risk of marine collisions, as required under the OPGGS Act. Maritime Safety
Information (MSI) notifications will be issued via AMSA, while the Australian Hydrographic
Office (AHO) will issue a Notice to Mariners. The MODU will be powered by marine diesel
with a typical usage of 30,000 L per day for a moored MODU. Fuel usage will increase if
the MODU is dynamically positioned (approximately 50,000 L per day).

The MODU will be supported by two to three vessels (i.e. AHSVs and Platform Supply
PSVs), as well as regular helicopter flights from the mainland.

The AHSVs and the PSVs will be used to transport equipment, materials and fuel between
the MODU and the port of Broome, the marine supply base for the activity. The AHSVs will
be used to deploy and accurately position anchors for the MODU if required. The vessels
will also conduct safety lookouts for helicopter landings and take-offs; monitor the 500 m
PSZ maintained around the MODU; and provide support in the event of emergencies.
Vessels will remain outside of the PSZ unless undertaking duties and will maintain position
using DP (no anchoring). Support vessels will be powered by marine diesel with a typical
usage of 5,000 L per day when on standby (Gustavson Associates 2011) and 15,000 L per
day when steaming. Each supply vessel will be crewed by up to 25 personnel. Should
concurrent drilling operations occur, vessel support may be shared between MODUs.

Aviation support will be based at Broome International Airport. Helicopters based in
Broome will be used to transfer personnel to and from the MODU several times per week.
The transfer frequency may vary depending on MODU manning, the operational phase of
the well, and the specification (capacity) of the helicopters contracted. Although not
expected, vessels and helicopters may be refuelled in nearby WA-50-L if required during
the drilling activities.

Anchoring and dynamic positioning

A DP MODU will maintain position at the well locations using thrusters. Whereas a moored
MODU will typically have a minimum of eight anchors, deployed by AHSVs and lowered to
the seabed. Anchors may be pre-laid in advance of the MODU arriving at each well location.
Once in place, the MODU winches in the slack from the mooring lines to the required
tension. Anchors are spread in a radial pattern extending from the MODU. The size of the
anchor spread will be dependent on the MODU and the MODU specific mooring analysis
conducted during the well planning stage. Typically, mooring lines extend approximately
2,000 m from the MODU with approximately 1,000 m of grounded chain. Each anchor
typically occupies a total seabed area of approximately 30 m?2. Retrieval of anchors is the
reverse of the deployment procedures.

Remotely operated vehicle

The MODU, and possibly other specialised vessels will be equipped with a ROV for:
e pre-spud hazard surveys

e installation and retrieval of suction pile conductor system i.e. Neodrill CANDuctor, if
selected

e monitoring of BOPs/marine riser

e monitoring of openwater landing and cementing operations
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e monitoring for shallow gas, and unplanned discharges

e functioning and troubleshooting of subsea equipment e.g. BOPs, RMR system or
survey/positioning system, as required.

Camera systems (still and video) are also fitted to the ROV to capture permanent records
of the environment and operations.

Summary of emissions, discharges and wastes

A summary of the emissions, discharges, and wastes resulting from the activities are
described in Table 3-5, 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 3-5: Emissions (E), discharges (D) and wastes (W) generated during the planned
activity

Activity/system E, D, W Description

| |
Pre-drill site surveys E Survey vessel = Combustion emissions from survey vessels
and diesel-powered generators onboard
emitted to the atmosphere.

Noise emissions from survey vessel engines.

E Survey Noise emissions from echo sounders, side-
equipment scan sonar and sub-bottom profiling.

ROV operations D MODU or Routine subsea discharges of water-based
vessel based hydraulic fluids and subsea control fluids (<
ROV 1 m3).

BOP D MODU Water-based BOP control fluids. BOP
function/pressure testing results in
approximately 0.25 m3 of BOP fluid
discharged to the marine environment per
test.

Drilling E MODU Noise emissions resulting from drilling.

Drilling fluids D MODU Basic WBM system uses low-toxicity drilling
fluid that is benign to the environment.

Sections of the well will be drilled with SBM
for technical reasons (Table 3-1).

All drilling fluids selected for use are assessed
and approved by the environmental advisor
prior to use.

Drrill cuttings D MODU While drilling riserless, all returns will be to
the seabed.

For well sections that require SBM, SCE will
be used, and cuttings discharged from the
surface. No whole SBM will be discharged,
only residual fluid on drill cuttings will be
discharged (£7% oil-on-cuttings wt/wt
(averaged over the SBM sections)).
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Activity/system E, D, W Description

Cementing D MODU Seabed discharge of cement at each well
location may cover an area of seabed up to
10 m? from the well, in addition to surface
discharge from tank cleaning. Any bulk
cement remaining at the end of the campaign
is transferred onshore for disposal/reuse.
Should this option not be available, the
remaining cement will be mixed and
operationally discharged to the marine
environment.

Gas venting E MODU Atmospheric emissions when venting during
drilling (via the mud-gas separator during
well control operations).

Drill stem testing E MODU Flaring of gas (approximately 36 hours
duration up to twice per well), burning of
hydrocarbons, cold venting of gases from
tank vents. Utilisation of diesel driven air
compressors and steam generators.

D MODU PW generated during the DST will either be
recombined with the condensate and sent to
flare for disposal, or where poor burn quality
is observed it will be processed via a water
filtration unit and discharged overboard at an
oil in water (OIW) concentration of <
30 ppm.

D MODU Mono ethylene glycol (MEG) is injected to the
well during the DST (approximately 4 m3 per
well) and is ultimately discharged to sea.

VSP E MODU Noise emissions (pulses) from seismic source
during VSP (approximate 18 hours duration).

Typical total array volume of 0.012 m3 (~750
cubic inches).

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

E MODU Noise emissions from power generation (and
other topside activities) including DP
thrusters.

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

E Vessels Noise emissions from support vessel engines
and propulsion systems (such as DP
thrusters).
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Activity/system

E, D, W Description

Cooling water

Open-drains system

Closed-drains system

Vessel deck drainage

Bilge system

Sewage, grey water
and macerated food
waste effluent

Ballast system

Foam
fire-extinguishing

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

During DST, a deluge of cooling water
(seawater) is used to cool the exterior of the
MODU during flaring and returned to sea
containing residual heat.

D MODU The MODU main deck and moon pool areas
will have an open drains system. Deck
drainage water will be discharged to sea.
Note low toxicity rig wash will be used for
washing the main deck of the MODU.

MODU drill floor drainage may be routed for
mud recovery and re-used in the active mud
system.

w MODU The MODU pump rooms and engine rooms
are closed drainage areas. Oily waste
material from the closed drains is collected in
a holding tank and returned to shore for
treatment and disposal.

During the use of SBM, all drains in areas
exposed to SBM will be plugged. A mud
vacuum system (mud-vac) will be used to
collect spillages of SBM. The SBM collected by
the mud-vac will either be treated and reused
or shipped to shore for disposal.

D Vessels Vessel deck drainage water will be discharged
to sea.
D MODU Treated contaminated bilge water with
Vessels <15 ppm(v) OIW is discharged to sea.
D MODU Treated effluent produced by sewage
Vessels treatment plants is discharged to sea.
D MODU Return ballast is discharged to sea.
Vessels
D MODU Firefighting foam is routed to the
Vessels open-drains/deck drainage system and may

be released to sea in the event of system
deployment. Minor quantities of wind-blown
foam may also be released.

Desalination brine D MODU Brine produced from the Reverse Osmosis
Vessels (RO) process will be diluted and discharged to
sea.
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Activity/system E, D, W Description
I |
E Light emissions from deck and navigation
lights on MODU and vessels.
. MODU
Miscellaneous W Vv | Solid and liquid wastes from general
essels maintenance operations, equipment
replacement, etc., and domestic wastes are
transported to shore for disposal.
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EXISTING ENVIRONMENT

Regional setting

Exploration permits WA-285-P and WA-343-P are situated in the northern Browse Basin
(Figure 1-1). 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 permit areas 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 scenarios identified for the activity
(refer Section 7.7, Table 7-16) 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
addition, an EPBC Act Protected Matters database search was undertaken for each permit
area and is also presented in Appendix A.

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). An EPBC Act Protected
Matters database search was also undertaken for the EMBA and is presented in Appendix A.

The resulting PEZ and EMBA from the oil spill modelling are the sum of overlaid stochastic
modelling runs for the worst-case spill scenarios (Table 8-1), 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.

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 permit areas
are located entirely within the North-west Marine Region (NWMR). The PEZ intersects both
the NWMR and the North Marine Region (NMR). The relevant key features of the NWMR
and NMR in the context of WA-285-P, WA-343-P and the PEZ are further described in
subsequent sections of this EP.

North-west Marine Region

The NWMR comprises Commonwealth waters, from the WA-Northern Territory (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).

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).
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External Australian Territories

In total there are seven Australian external territories; Ashmore and Cartier Islands,
Australian Antarctic Territory, Christmas Island, Cocos (Keeling) Islands, Coral Sea Islands,
Heard and McDonald Islands and Norfolk Island (Geoscience Australia 2022a). They
represent remote offshore territories located in the Pacific, Indian and Southern oceans,
and the Coral Sea (Geoscience Australia 2022a). External Australian territories located
within the PEZ include Ashmore and Cartier Islands, Christmas Island and the Cocos
(Keeling) Islands described in Section 4.3.

International waters

The PEZ extends into the international waters of the Lesser Sunda Ecoregion and locations
along the Indonesian shoreline. The Indonesian archipelago lies between the Pacific and
Indian oceans and bridges the continents of Asia and Australia and comprises of over
17,000 islands (Huffard et al. 2012). The archipelago is divided into several shallow shelves
and deep-sea basins (ABD 2014). Indonesian waters, especially the eastern part of the
archipelago, play an important role in the global water mass transport system, in which
warm water at the surface conveys heat to deeper cold waters. The water mass transport
from the Pacific to the Indian Ocean through various channels in Indonesia is known as the
Indonesian Throughflow (described in Section 4.8.2).

The Lesser Sunda Ecoregion, located at the southern end of the Coral Triangle,
encompasses the chain of islands and surrounding waters from Bali, Indonesia to Timor-
Leste including East Nusa Tenggara (Indonesia’s southernmost province).

This region contains suitable habitat for corals and is considered important for coral
endemism, particularly the areas of Bali-Lombok, Komodo and East Flores. The Indonesian
coastline is rich in tropical marine ecosystems such as sandy beaches, mangroves, coral
reefs and seagrasses (Hutomo & Moosa 2005). The majority of the West Timor coastline
features a narrow fringing coral reef community with four dense areas of mangrove
communities occurring primarily along the south coast (Allen & Erdmann 2013). The Timor-
Leste coastline also features mangrove communities surrounding entrances to rivers
primarily on the south coast, whilst the north and eastern coasts comprise a higher degree
of coral reef communities (Allen & Erdmann 2013).

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 permit areas both overlap one KEF, and a further
13 are located within the PEZ (Figure 4-1) as follows:

WA-285-P:

. Continental slope demersal fish communities.

WA-343-P:

o Continental slope demersal fish communities.

PEZ:

o Ancient coastline at 125 m depth contour

. Ashmore Reef and Cartier Island and surrounding Commonwealth waters

. Canyons linking the Argo Abyssal Plain with Scott Plateau

o Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula
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. Carbonate bank and terrace system of the Sahul Shelf

. Mermaid Reef and Commonwealth waters surrounding the Rowley Shoals
. Pinnacles of the Bonaparte Basin

. Seringapatam Reef and Commonwealth waters in the Scott Reef complex
. Carbonate bank and terrace system of the Van Diemen Rise

. Shelf break and slope of the Arafura Shelf

. Tributary canyons of the Arafura Depression
. Exmouth Plateau
. Glomar Shoals.

Continental slope demersal fish communities

WA-285-P and WA-343-P both overlap the continental slope demersal fish community KEF.
The level of endemism of demersal fish species in this community is the highest among
Australian continental slope environments.

The demersal fish species occupy two distinct demersal community types associated with
the upper slope (water depth of 225-500 m) and the mid-slope (750-1,000 m) (DAWE
2022b). Although poorly studied, it is suggested that the demersal-slope communities rely
on bacteria and detritus-based systems comprised of infauna and epifauna, which in turn
become prey for a range of teleost fish, molluscs and crustaceans (Brewer et al. 2007).
Higher-order consumers may include carnivorous fish, deep-water sharks, large squid and
toothed whales (Brewer et al. 2007). Pelagic production is phytoplankton based, with hot
spots around oceanic reefs and islands (Brewer et al. 2007).

Bacteria and fauna present on the continental slope are the basis of the food web for
demersal fish and higher-order consumers in this system. Therefore, loss of benthic habitat
along the continental slope at depths known to support demersal fish communities could
lead to a decline in species richness, diversity and endemism associated with this feature
(DSEWPaC 2012a). Other potential concerns with regard to pressure on the continental
slope demersal fish community KEF include climate change (increasing sea
temperature/ocean acidification), habitat modification due to fishing gear and commercial
fishing by-catch resulting in the potential to diminish the species richness and diversity of
these communities (DAWE 2022b).

Ancient coastline at 125 m depth contour

The ancient coastline at 125 m depth contour KEF runs diagonally in a north-easterly
direction, approximately 10 km south of WA-285-P and 30 km east of WA-343-P at the
closest points. Parts of the ancient coastline, particularly where it exists as a rocky
escarpment, are thought to provide biologically important habitats in areas otherwise
dominated by soft sediments. The topographic complexity of the escarpments may
facilitate vertical mixing of the water column, providing relatively nutrient-rich local
environments. The ancient coastline is an area of enhanced productivity, attracting baitfish
which, in turn, supplies food for migrating species (DSEWPaC 2012a).

While there is little information available on the fauna associated with the hard substrate
of the escarpment, it is likely to include sponges, corals, crinoids, molluscs, echinoderms
and other benthic invertebrates representative of hard substrate fauna in the NWMR
(DSEWPaC 2012a).
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Ashmore Reef and Cartier Island and surrounding Commonwealth waters

The Ashmore Reef and Cartier Island and surrounding Commonwealth waters KEF is
located approximately 150 km north of WA-285-P and 80 km from WA-343-P at the closest
points. The KEF is recognised for its ecological functioning and integrity (high productivity),
and biodiversity (aggregations of marine life) values, which apply to both the benthic and
pelagic habitats within the feature.

Ashmore Reef is the largest of only three emergent oceanic reefs in the north-eastern
Indian Ocean and is the only oceanic reef in the region with vegetated islands. The waters
surrounding Ashmore Reef and Cartier Island are important because they are areas of
enhanced productivity in relatively unproductive waters (DSEWPaC 2012a).

Further details regarding the Ashmore Reef and Cartier Island and surrounding
Commonwealth waters KEF are provided in Section 4.3 which describes Australian Marine
Parks.

Canyons linking the Argo Abyssal Plain with the Scott Plateau

The canyons linking the Argo Abyssal Plain with the Scott Plateau KEF is located
approximately 350 km west of WA-285-P and 400 km west of WA-343-P at the closest
points. The Bowers and Oats canyons are major canyons on the slope between the Argo
Abyssal Plain and Scott Plateau. The canyons cut deeply into the south-west margin of the
Scott Plateau at a depth of approximately 2,000-3,000 m, and act as conduits for transport
of sediments to depths of more than 5,500 m on the Argo Abyssal Plain. Benthic
communities at these depths are likely to be dependent on particulate matter falling from
the pelagic zone to the seafloor. The ocean above the canyons may be an area of
moderately enhanced productivity, attracting aggregations of fish and higher order
consumers, such as large predatory fish, sharks, toothed whales and dolphins. The canyons
linking the Argo Abyssal Plain and Scott Plateau are likely to be important features due to
their historical association with sperm whale aggregations (DSEWPaC 2012a).

Canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula

The canyons linking the Cuvier Abyssal Plain and the Cape Range Peninsula KEF is located
approximately 1,200 km south of WA-285-P and 1,290 km south of WA-343-P at the
closest points. Cape Range Peninsula and the Cuvier Abyssal Plain are linked by canyons,
the largest of which are the Cape Range Canyon and Cloates Canyon. These two canyons
are located along the southerly edge of Exmouth Plateau adjacent to Ningaloo Reef and
are unique due to their close proximity to the North West Cape (DSEWPaC 2012a). The
Leeuwin Current interacts with the heads of the canyons to produce eddies resulting in
delivery of higher nutrient, cool waters from the Antarctic intermediate water mass to the
shelf (Brewer et al. 2007). Strong internal tides also create upwelling at the canyon heads
(Brewer et al. 2007). Therefore, the canyons, the Exmouth Plateau and the Commonwealth
waters adjacent to Ningaloo Reef interact to create the conditions for enhanced productivity
seen in this region (DSEWPaC 2012a). The canyons are also repositories for particulate
matter deposited from the shelf and sides of the canyons and serve as conduits for organic
matter between the surface, shelf and abyssal plains (DSEWPaC 2012a).

The soft bottom habitats within the canyons themselves are likely to support important
assemblages of epibenthic species. Biological productivity at the head of Cape Range
Canyon in particular, is known to support species aggregations, including whale sharks,
manta rays, humpback whales, sea snakes, sharks, large predatory fish and seabirds. The
canyons are thought to be significant contributors to the biodiversity of the adjacent
Ningaloo Reef, as they channel deep water nutrients up to the reef, stimulating primary
productivity (DSEWPaC 2012a).
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Carbonate Bank and Terrace System of the Sahul Shelf

The carbonate bank and terrace system of the Sahul Shelf KEF is located in the western
Joseph Bonaparte Gulf, approximately 205 km north-east of WA-285-P and 150 km from
WA-343-P at the closest points. The 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? 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 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.

Mermaid Reef and Commonwealth waters surrounding Rowley Shoals

The Mermaid Reef and the Commonwealth waters surrounding Rowley Shoals KEF is
located approximately 475 km south-west of WA-285-P and 545 km from WA-343-P at the
closest points. The Rowley Shoals are a collection of three atoll reefs, Clerke, Imperieuse
and Mermaid, which are located approximately 300 km north-west of Broome. The KEF is
regionally important in supporting high species richness, higher productivity and
aggregations of marine life associated with the adjoining reefs themselves (Done et al.
1994; DSEWPaC 2012a).

The reefs provide a distinctive biophysical environment in the region as there are few
offshore reefs in the north-west. They have steep and distinct reef slopes and associated
fish communities. Enhanced productivity contributes to species richness due to the mixing
and resuspension of nutrients from water depths of 500-700 m into the photic zone
(DSEWPaC 2012a). In evolutionary terms, the reefs may play a role in supplying coral and
fish larvae to reefs further south via the southward flowing Indonesian Throughflow. Both
coral communities and fish assemblages differ from similar habitats in eastern Australia
(Done et al. 1994).

Pinnacles of the Bonaparte Basin

The Pinnacles of the Bonaparte Basin KEF is located approximately 460 km east of WA-
285-P and 415 km from WA-343-P at the closest points. This KEF consists of an area
containing limestone pinnacles, up to 50 m high (above the surrounding seabed) and is
located in the western Joseph Bonaparte Gulf 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).

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).
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4.2.9

4.2.10

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 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.

Seringapatam Reef and Commonwealth waters in the Scott Reef Complex

The Seringapatam Reef and Commonwealth waters in the Scott Reef Complex KEF is
located approximately 105 km west of WA-285-P and 135 km from WA-343-P at the closest
points and comprises Seringapatam Reef, Scott Reef North and Scott Reef South. Scott
and Seringapatam reefs are part of a series of submerged reef platforms that rise steeply
from the seafloor. The total area of this KEF is approximately 2,400 km? (DSEWPaC 2012a).

Seringapatam Reef is a small circular-shaped reef, the narrow rim of which encloses a
relatively deep lagoon. Much of the reef becomes exposed at low tide. There are large
boulders around its edges, with a few sandbanks, which rise about 1.8 m above the water,
on the west side. The reef covers an area of 55 km? (including the central lagoon). Scott
Reef North is a large circular-shaped reef composed of a narrow crest, backed by broad
reef flats, and a deep central lagoon that is connected to the open sea by two channels.
The reef and its lagoon cover an area of 106 km?. Scott Reef South is a large
crescent-shaped formation with a double reef crest. The reef and its lagoon cover an area
of 144 km?2.

Scott and Seringapatam reefs are regionally significant because of their high representation
of species not found in coastal waters off WA, and for the unusual nature of their fauna
which has affinities with the oceanic reef habitats of the Indo-West Pacific, as well as the
reefs of the Indonesian region.

The coral communities at Scott and Seringapatam reefs play a key role in maintaining the
species richness and subsequent aggregations of marine life identified as conservation
values for this KEF. Scott Reef is a particularly biologically diverse system and includes
more than 300 species of reef-building corals, approximately 400 mollusc species, 118
crustacean species, 117 echinoderm species, and around 720 fish species (Woodside
2009).

Scott and Seringapatam reefs, and the waters surrounding them, attract aggregations of
marine life, including humpback whales, blue whales and other cetacean species, whale
sharks and sea snakes (Donovan et al. 2008; Jenner et al. 2008; Woodside 2009). Two
species of marine turtle, the green and hawksbill, nest during the summer months on
Sandy Islet (a small sand cay), located on Scott Reef South. These species also internest
and forage in the surrounding waters (Guinea 2006). The reef also provides foraging areas
for seabird species, such as the lesser frigatebird, wedge-tailed shearwater, brown booby
and roseate tern (Donovan et al. 2008).

Carbonate bank and terrace system of the Van Diemen Rise

The carbonate bank and terrace system of the Van Diemen Rise KEF is located
approximately 570 km north-east from WA-285-P and 525 km from WA-343-P at the
closest points. It is situated to the north-west of the Tiwi Islands (the two principal islands
of which are Melville Island and Bathurst Island).
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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).

Shelf break and slope of the Arafura Shelf

The shelf break and slope of the Arafura Shelf KEF is located approximately 775 km north-
east of WA-285-P and 720 km from WA-343-P at the closest points. The Arafura Shelf is
an area of continental shelf up to 350 km wide and mostly 50-80 m deep, comprising of
sea-floor features such as canyons, terraces, the Arafura Sill and the Arafura Depression.

The shelf break and slope of the Arafura Shelf is characterised by continental slope and
patch reefs, and hard substrate pinnacles (DSEWPaC 2012b). The ecosystem processes of
the feature are largely unknown in the region; however, the Indonesian Throughflow and
surface wind-driven circulation are likely to influence nutrients, pelagic dispersal and
species and biological productivity in the region. Biota associated with the feature is typical
of that found elsewhere in tropical waters around Northern Australia, Indonesia, Timor-
Leste and Malaysia (DSEWPaC 2012b).

Tributary canyons of the Arafura Depression

The tributary canyons of the Arafura depression KEF is located approximately 1,150 km
north-east of WA-285-P and 1,100 km from WA-343-P at the closest points. The KEF
comprises of a series of shallow canyons approximately 80-100 m deep and 20 km wide
that lead into the Arafura Depression, which consists mainly of calcium carbonate-based
sediments e.g. carbonate sand and subfossil shell fragments (DSEWPaC 2012b).

The largest of the canyons extend some 400 km from Cape Wessel into the Arafura
Depression, and are the remnants of a drowned river system that existed during the
Pleistocene era. Sediments in this feature are mainly calcium-carbonate rich, although
sediment type varies from sandy substrate to soft, muddy sediments and hard, rocky
substrate. Marine turtles, deep sea sponges, barnacles and stalked crinoids have all been
identified in the area (DSEWPaC 2012b).

Exmouth Plateau

The Exmouth Plateau KEF is located approximately 1,075 km south of WA-285-P and 1,150
km from WA-343-P at the closest points. The Exmouth Plateau KEF is a regionally and
nationally unique tropical deep-sea plateau with ecological properties of regional
significance and covers an area of 49,310 km?2. The plateau ranges in water depths from
800 to 4,000 m (DSEWPaC 2012a). The plateau’s surface is rough and undulating at 800-
1,000 m depth. The northern margin is steep and intersected by large canyons (e.g.
Montebello and Swan canyons) with relief greater than 50 m. The western margin is
moderately steep and smooth, and the southern margin is gently sloping and virtually free
of canyons (DSEWPaC 2012a).
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The Exmouth Plateau is thought to play an important ecological role by acting as a
topographic obstacle that modifies the flow of deep waters that generate internal tides,
causing upwelling of deeper water nutrients closer to the surface (Brewer et al. 2007).
Sediments on the plateau suggest that biological communities include scavengers, benthic
filter feeders and epifauna. Fauna in the pelagic waters above the plateau are likely to
include small pelagic species (Brewer et al. 2007).

Glomar Shoals

The Glomar Shoals KEF lies approximately 895 km south of WA-285-P and 970 km from
WA-343-P at the closest points. Glomar Shoals are a submerged littoral feature on the
Rowley Shelf at depths of 33-77 m (Falkner et al. 2009). The shoals consist of a high
percentage of marine-derived sediments with high carbonate content and gravels of
weathered coralline algae and shells (McLoughlin & Young 1985). The area’s higher
concentrations of coarse material in comparison to surrounding areas are indicative of a
high-energy environment subject to strong sea-floor currents (Falkner et al. 2009).
Cyclones are also frequent in this area of the north-west and stimulate periodic bursts of
productivity as a result of increased vertical mixing.

While much of the biodiversity associated with the Glomar Shoals has not been studied the
fish of Glomar Shoals are probably a subset of reef-dependent species, and anecdotal and
fishing industry evidence suggests they are particularly abundant (DSEWPaC 2012a).

Australian marine parks

Australian Marine Parks (AMPs) have 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.

AMPs under the EPBC Act, and any zones within them, must be assigned to an International
Union for the 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:

e IUCN Category Ia - Strict nature reserve — Protected area managed mainly for
science.

e IUCN Category II - National Park — Protected area managed mainly for ecosystem
conservation and recreation.

e IUCN Category IV - Habitat/species management area - Protected area managed
mainly for conservation through management intervention.

e IUCN 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.
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At commencement of the North-west Marine Parks Network Management Plan (Director of
National Parks 2018a) prohibitions made under regulation 12.23 of the EPBC Regulations
are in place prohibiting entry to Ashmore Reef Marine Park, other than parts of West Lagoon
and West Island, to protect the fragile habitats and biodiversity, and to Cartier Island
Marine Park due to the presence of unexploded ordnance. These have been in place for
many years. Determinations made under Regulation 12.56 of the EPBC Regulations prohibit
anchoring in Mermaid Reef Marine Park and prescribe where vessels must be moored to
minimise damage to the reef.

All visitors to Ashmore Reef and Cartier Island (except recreational boat users accessing
the Marine National Park Zone of Ashmore Reef) require approval from the Commonwealth
Department of Agriculture, Water and the Environment (DAWE). Undertaking other
activities in these AMPs may also require approval from the DNP under Part 13 of the EPBC
Act.

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
petroleum 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. WA-
285-P and WA-343-P do not overlap any AMPs (Figure 4-2). The AMPs that overlap the PEZ
and their IUCN categories are outlined in Table 4-1 with a further description provided in
subsequent sections.

Table 4-1: AMP and IUCN categories

AMP Sanctuary | (Marine) Habitat Recreational | Multiple | Special Special
Zone National Protection | Zone Use Purpose Purpose
(IUCN Ia) Park Zone Zone (IUCN IV) Zone Zone Zone

(IUCN II) | (IUCN 1IV) (IUCN (IUCN (Trawl)
VI) VI) (IUCN VI)

Arafura X X

Argo- X X X
Rowley
Terrace

Ashmore X X
Reef

Cartier X
Island

Christmas X X
Island

Cocos X X
(Keeling)
Islands

Eighty Mile X
Beach
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AMP Sanctuary | (Marine) Habitat Recreational | Multiple | Special Special
Zone National Protection | Zone Use Purpose Purpose
(IUCN Ia) Park Zone | Zone (IUCN 1V) Zone Zone Zone

(IUCN II) | (IUCN IV) (IUCN (IUCN (Trawl)
VvI) VI) (IUCN VI)

Gascoyne X

Joseph X X

Bonaparte

Gulf

Kimberley X X X

Mermaid X

Reef

Montebello X

Oceanic X X X X

Shoals

Roebuck X
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Arafura MP

The Arafura MP in the NMR is Australia’s most northerly marine park (MP) and covers an
area of approximately 23,000 km? (Parks Australia 2022a). The boundary of the Arafura
MP borders Australia’s EEZ and is located approximately 1,050 km from WA-285-P and
1,000 km from WA-343-P. The Arafura MP includes canyons that are remnants of an
ancient, drowned river system (the tributary canyons of the Arafura Depression). The
canyons funnel deep, nutrient-rich ocean waters upward, boosting marine life in the
Arafura MP (Director of National Parks 2018b).

Marine life found in the Arafura MP includes commercially important finfish, whale sharks,
sawfishes as well as marine turtles and deep-sea sponges (Parks Australia 2022a).

Argo-Rowley Terrace MP

The Argo-Rowley Terrace MP covers an area of approximately 146,000 km? and is the
largest AMP in the north-west (Parks Australia 2022b). Its eastern boundary is
approximately 285 km from WA-285-P and 325 km from WA-343-P.

The Argo-Rowley Terrace MP is an important area for sharks, which are found in abundance
around the Rowley Shoals, and provides important foraging areas for migratory seabirds
and the endangered loggerhead turtle (Director of National Parks 2018a).

Ashmore Reef MP

Ashmore Reef MP is in the NWMR and is located approximately 175 km north of WA-285-
P and 115 km from WA-343-P. It covers an area of 583 km? and the site is also a
designated a “wetland of international importance” under the Convention on Wetlands of
International Importance (Ramsar Convention) especially as Waterfowl Habitat (Parks
Australia 2022c) (refer Section 4.6.1).

Ashmore Reef is an atoll-like structure with low, vegetated islands, sand banks, lagoon
areas, and surrounding reef. It is the largest of only three emergent oceanic reefs present
in the north-eastern Indian Ocean and is the only oceanic reef in the region with vegetated
islands. The reef exhibits a higher diversity of marine habitats compared with other North
West Shelf (NWS) reefs, and supports an exceptionally diverse fauna, particularly for corals
and molluscs (Director of National Parks 2018a).

The reef and its surrounding Commonwealth waters are regionally important for feeding
and breeding aggregations of birds. It has major significance as a staging point for wading
birds migrating between Australia and the northern hemisphere, including 43 species listed
on one or both of the China-Australia Migratory Bird Agreement (CAMBA) and the Japan-
Australia Migratory Bird Agreement (JAMBA).

Ashmore Reef supports some of the most important seabird rookeries on the NWS,
including colonies of bridled terns, common noddies, brown boobies, eastern reef egrets,
frigatebirds, tropicbirds, red-footed boobies, roseate terns, crested terns and lesser crested
terns. It provides important staging points/feeding areas for many migratory seabirds
(Parks Australia 2022c; Director of National Parks 2018a).

Cartier Island MP

Cartier Island MP is located in the NWMR approximately 145 km north of WA-285-P and
80 km from WA-343-P. The Cartier Island MP covers an area of approximately 172 km?
(Parks Australia 2022d). The reserve includes Cartier Island and the area within a
4-nm-radius of the centre of the island, to a depth of 1 km below the seafloor. It is an
IUCN Category Ia Sanctuary Zone with water depths from less than 15 m to 500 m
(Director of National Parks 2018a).
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Cartier Island is an unvegetated sandy cay surrounded by a reef platform. The island and
its surrounding waters support prolific seabird rookeries, many species of which are
migratory and have their main breeding sites on the small, isolated islands. Seabirds at
Cartier Island include colonies of bridled terns, common noddies, brown boobies, eastern
reef egrets, frigatebirds, tropicbirds, red-footed boobies, roseate terns, crested terns and
lesser crested terns (Parks Australia 2022d). Much like Ashmore Reef, Cartier Island is an
important staging point/feeding area for many migratory seabirds. The island also supports
significant populations of feeding and nesting marine turtles and a high abundance and
diversity of sea snakes (DSEWPaC 2012a).

Cartier Island is part of the Ashmore Reef and Cartier Island and surrounding
Commonwealth waters KEF (Section 4.2.3).

Christmas Island MP

Established in March 2022, Christmas Island MP is one of two Indian Ocean Territories MPs.
It covers an area of 277,016 km? and extends from the island’s shoreline to the limit of
Australia’s EEZ, approximately 200 nm from shore (except to the north of Christmas
Island) (Parks Australia 2022m).

The Christmas Island MP, located approximately 1,950 km from WA-285-P and WA-343-P,
provides habitats for a range of migratory and threatened species and adjoins the
Christmas Island National Park. Christmas Island covers an area of approximately 135 km?
and is the summit of a submarine mountain, which rises steeply from sea level to a central
plateau. The plateau reaches heights of up to approximately 360 m and consists mainly of
limestone and layers of volcanic rock. Surrounding Christmas Island is a narrow tropical
reef which plunges steeply to the ocean floor. The seafloor drops steeply to reach depths
of 500 m within approximately 200 m of the shoreline (Geoscience Australia 2022b).

The Christmas Island MP contains a mix of coral reef species from both the Indian and
Pacific Oceans and over 680 species of fish have been recorded in the region (Parks
Australia 2022m). Christmas Island is known for its populations of more than 20 species
of terrestrial and intertidal crabs, most notably the red crab (Gecarcoidea natalis)
(Geoscience Australia 2022b; DAWE 2022a). Hosnies Spring and the Dales Ramsar sites
are located on Christmas Island (described in Section 4.6).

Cocos (Keeling) Islands MP

Established in March 2022, Cocos (Keeling) Islands MP is one of two Indian Ocean
Territories MPs. It covers an area of 467,054 km? and extends from most of the islands’
shoreline to the limit of Australia’s EEZ, approximately 200 nm from shore (Parks Australia
2022n).

The Cocos (Keeling) Islands are a series of 27 coral islands formed into two large coral
atolls situated in the Indian Ocean, with a total land area of 14 km? (Geoscience Australia
2022c). The Cocos Islands are approximately 2,900 km from WA-285-P and WA-343-P.
The Cocos (Keeling) Islands MP adjoins the Pulu Keeling National Park and contains
abundant wildlife, particularly seabirds (Parks Australia 2022n).

The Cocos (Keeling) Islands MP also has land crabs, turtles, and a wide variety of corals,
fish, molluscs, crustaceans and dolphins, deep sea fish and sharks, as well as other species
(Geoscience Australia 2022c). The Cocos (Keeling) Islands MP also contains the foraging
habitat of thousands of seabirds which nest on North Keeling Island (Pulu Keeling National
Park), (Parks Australia 2022n).
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North Keeling Island and the marine area extending 1.5 km from the coastline forms
Australia's most remote Commonwealth National Park, the Pulu Keeling National Park,
which is also a Ramsar site (described in Section 4.6.5). The Cocos (Keeling) Islands
provide important habitat for green turtles with a 20 km internesting buffer surrounding
the Pulu Keeling National Park (October to April) (DEE 2017a).

Eighty Mile Beach MP

The Eighty Mile Beach MP is located in the NWMR and is approximately 535 km south of
WA-285-P and 620 km from WA-343-P. The Eighty Mile Beach MP covers an area of
approximately 11,000 km? (Parks Australia 2022e).

Eighty Mile Beach MP provides habitat for endangered sawfish, and food supplies for the
migratory shorebirds that use the adjacent Eighty Mile Beach, one of the most important
migratory shorebird sites in Australia (Rogers & Hassell 2017). The Eighty Mile Beach MP
also provides important foraging areas adjacent to the nesting areas for marine turtles and
includes part of the migratory pathway of the protected humpback whale (Director of
National Parks 2018b). The reserve provides protection for the shelf, including terrace and
banks and shoal habitats, with depths ranging from 15 m to 70 m (Parks Australia 2022e).

Gascoyne MP

The Gascoyne MP is located in the NWMR and is approximately 1,225 km south-west of
WA-285-P and 1,300 km from WA-343-P. The Gascoyne MP covers an area of
approximately 82,000 km? (Parks Australia 2022f).

The canyons in the Gascoyne MP are believed to be associated with the movement of
nutrients from deep water over the Cuvier Abyssal Plain onto the slope where mixing with
overlying water layers occurs at the canyon heads. These canyon heads, including that of
Cloates Canyon, are sites of species aggregation and are thought to play a significant role
in maintaining the ecosystems and biodiversity associated with the adjacent Ningaloo Reef
(Director of National Parks 2018a). The Gascoyne MP therefore provides connectivity
between the inshore waters of the Ningaloo MP (which is outside of the PEZ) and the deeper
waters of the area (Parks Australia 2022f).

Joseph Bonaparte Gulf MP

The Joseph Bonaparte Gulf MP is located in the NMR, approximately 500 km east of WA-
285-P and 475 km from WA-343-P, on the WA-NT waters border. It occupies an area of
approximately 8,600 km? with water depths ranging from less than 15 m to 100 m (Parks
Australia 2022g; Galaiduk et al, 2018).

The Joseph Bonaparte Gulf MP experiences a large tidal range (up to 7 m) which, together
with a wide intertidal zone create a physically dynamic and turbid environment
characterised by a high level of primary productivity (Galaiduk et al, 2018). Key
conservation values of the Joseph Bonaparte MP include (Parks Australia 2022g; Director
of National Parks 2018b):

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

o examples of the shallow water ecosystems and communities of the NWS 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 Joseph Bonaparte Gulf (including the Cambridge-Bonaparte,
Anson Beagle and Bonaparte Gulf mesoscale bioregions).
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4.3.10

4.3.11

4.3.12

The carbonate bank and terrace system of the Sahul Shelf KEF described in Section 4.2.6
(enhanced productivity, high biodiversity, and unique seafloor feature) is partly located
within this AMP.

Kimberley MP

The Kimberley MP is located approximately 85 km to the south east of WA-285-P and 115
km from WA-343-P. The Kimberley MP occupies an area of approximately 74,500 km?
(Parks Australia 2022h).

This Kimberley MP provides an important migration pathway and nursery areas for
humpback whales, and foraging areas for migratory seabirds, migratory dugongs, dolphins
and threatened and migratory marine turtles (Director of National Parks 2018a). It is
adjacent to important foraging and pupping areas for sawfish and important nesting sites
for green turtles (Parks Australia 2022h).

Mermaid Reef MP

The Mermaid Reef MP is located approximately 470 km south-west of WA-285-P and 550
km from WA-343-P. The Mermaid Reef MP is near the edge of Australia’s continental slope,
surrounded by waters that extend to a depth of over 500 m. Mermaid Reef covers an area
of approximately 540 km? and is the most north-easterly of three reef systems forming
the Rowley Shoals (Parks Australia 2022i). Mermaid Reef is totally submerged at high tide
and therefore falls under Australian Government jurisdiction. The other two reefs of the
Rowley Shoals, Clerke Reef and Imperieuse Reef are managed by the WA Government.

Mermaid Reef (and the other Shoals) supports over 200 species of hard corals and 12
classes of soft corals with coral formations in pristine condition. The shoals are an important
area for sharks, including the grey reef shark, the whitetip reef shark and the silvertip
whaler; important foraging area for marine turtles; toothed whales; dolphins; tuna and
billfish; and an important resting and feeding site for migratory seabirds (Parks Australia
2022i; Director of National Parks 2018a).

Montebello MP

The Montebello MP covers an area of approximately 3,400 km?Z. It is located approximately
995 km south-west of WA-285-P and 1,050 km from WA-343-P. The Montebello MP
includes part of the migratory pathway for humpback whales; foraging areas for vulnerable
and migratory whale sharks; foraging areas adjacent to important nesting sites for marine
turtles; and breeding sites of migratory seabirds (Parks Australia 2022j). The Montebello
MP includes shallow shelf environments with depths ranging from 15 to 150 m and provides
protection for shelf and slope habitats, as well as pinnacle and terrace seafloor features.

The Montebello Islands comprise over 100 islands, the majority of which are rocky. Other
marine habitats within the marine park include coral reefs, mangroves, intertidal flats,
extensive sheltered lagoonal waters, and shallow algal and seagrass reef platform
extending to the south of the Montebello Islands to the Rowley Shelf (Director of National
Parks 2018a). The complex seabed and island topography create a unique environment
where these diverse habitats occur in close proximity to each other.

The Montebello MP’s natural values include breeding habitat for seabirds, internesting,
foraging, mating, and nesting habitat for marine turtles, a migratory pathway for
humpback whales and foraging habitat for whale sharks (Director of National Parks 2018a).
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4.4

Oceanic Shoals MP

The Oceanic Shoals MP is located approximately 315 km north-east of WA-285-P and 265
km from WA-343-P. The Oceanic Shoals MP occupies an area of approximately 72,000 km?
with water depths from less than 15 m to 500 m (Parks Australia 2022k). The Oceanic
Shoals MP is the largest marine park in the NMR with a portion also overlapping the NWMR.

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 (Director of National Parks 2018b).

Roebuck MP

The Roebuck MP is located in the NWMR approximately 435 km south from WA-285-P and
515 km from WA-343-P. The Roebuck MP covers an area of approximately 300 km? (Parks
Australia 2022l).

It includes part of the migratory pathway for the humpback whales as well as foraging
areas adjacent to important nesting sites for flatback turtles, foraging areas for migratory
seabirds, and foraging habitat for dugong (Director of National Parks 2018b). The Roebuck
MP provides protection for shallow shelf habitats ranging in depth from 15 to 70 m and is
adjacent to important foraging, nursing and pupping areas for freshwater, green and dwarf
sawfish, as well as foraging and calving areas for Australian snubfin, Indo-Pacific humpback
and Indo-Pacific bottlenose dolphins (Parks Australia 2022l).

State and Territory reserves and MPs

No State or Territory MPs/reserves overlap WA-285-P or WA-343-P (Appendix A).

However, the EPBC Act Protected Matters search (Appendix A) identified a total of 39 State
and Territory reserves within the PEZ as listed below. Unnamed locations were identified
using the Collaborative Australian Protected Areas Database (CAPAD 2020):

e Adele Island (WA)

e Balanggarra (WA)

e Bardi Jawi (WA)

e Bedout Island (WA)

e Browse Island (WA)

e Channel Point (NT)

e Coulomb Point (WA)

e Dambimangari (WA)

e Garig Gunak Barlu (NT)
e Jinmamkur (WA)

e Jinmamkur Kulja (WA)
e Karajarri (WA)

e Lacepede Islands (WA)
e Lawley River (WA)

e Lesueur Island (WA)

e Low Rocks (WA)

e Marri-Jabin (Thamurrurr — Stage 1) (NT)
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e Mitchell River (WA)

e Montebello Islands (WA)

e Niiwalarra Islands (WA)

e Prince Regent (WA)

e Swan Island (WA)

e Tanner Island (WA)

e Unnamed WA28968 identified as Caffarelli Island

e Unnamed WA37168 identified as Lacepede Islands

e Unnamed WA40828 identified as Trimouille Island

e Unnamed WA41080 identified as NW Island (Montebello)

e Unnamed WA41775 identified as Browse Island

e Unnamed WA44669 identified as Tanner Island

e Unnamed WA44672 identified as Bedout Island

e Unnamed WA44673 identified as Adele Island

e Unnamed WA44677 identified as Lesueur Island

e Unnamed WA51162 identified as site on mainland WA north of Broome

e Unnamed WA51932 identified as site on mainland WA near Roebuck Bay
e Unnamed WA52354 identified as site on mainland WA north of Broome

¢ Unnamed WA53015 identified as site on mainland WA at Eighty-mile Beach

e Uunguu
e Yampi
e Yawuru.

Of these reserves, six are Indigenous Protected Areas (IPAs); Balanggarra IPA, Bardi Jawi
IPA, Dambimangari IPA, Karajarri IPA, Uunguu IPA and the Yawuru IPA. The most relevant
value and sensitivity within the IPAs is traditional fishing, which is practised within these
reserves, and is further discussed in Section 4.11.3.

Further research and investigation of the Collaborative Australian Protected Areas
Database (CAPAD 2020) for the State/Territory reserves and MPs listed in Appendix A was
undertaken. Where sites were considered not relevant to the PEZ they are not discussed
further in this EP. This is primarily as there are no ‘marine’ values or sensitivities which
could be impacted by an oil spill, unlike locations where significant turtle and seabird
nesting rookeries may be present, and/or associated biologically important areas (BIAs)
have been declared.

The EPBC Act Protected Matters search report for the PEZ (Appendix A) did not identify the
following additional MPs/reserves listed below. However, these are considered to be
relevant, and therefore they have been described in this EP:

Scott Reef Nature Reserve
Lalang-garram / Camden Sound MP
North Kimberley MP

North Lalang-garram MP.
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For completeness, three new proposed marine parks in the Buccaneer Archipelago have
also been included. The relevant State/Territory reserves within the PEZ are described
below and displayed on Figure 4-2. Should any new State or Territory MP/reserve
management plans come into effect, the impacts of these changes will be assessed in
accordance with Section 9.8.1 and Section 9.7 of this EP.

Adele Island Nature Reserve

Adele Island is a declared nature reserve to protect seabird breeding colonies, and is
located approximately 155 km south of WA-285-P and 225 km from WA-343-P.

Adele Island is located approximately 97 km north-northwest of Cape Leveque off the
central Kimberley coast. The island covers an area of 2.17 km?. Its surrounding sand banks
sit atop a shallow-water limestone platform, surrounded by an extensive reef system
(CCWA 2010).

Adele Island is an important site for breeding seabirds with several species listed under
the JAMBA, CAMBA and Republic of Korea-Australia Migratory Birds Agreement
(ROKAMBA). There are known breeding colonies for masked booby (Sula dactylatra), red-
footed booby (Sula sula), brown booby (Sula leucogaster), pied cormorant (Phalacrocorax
varius), Australian pelican (Pelecanus conspicillatus), greater frigatebird (Fregata minor),
lesser frigatebird (Fregata ariel), Caspian tern and lesser crested tern (CCWA 2010).

The seabird colonies at Adele Island tend to have peak breeding periods from May to July;
however, birds may also be present during the non-breeding season (DEWHA 2008). A
study undertaken as part of an Applied Research Program (ARP) between INPEX and Shell
Australia in the Browse Basin, reported 12 species of seabird were found to breed at Adele
Island in the 2014/2015 season (Cannell et al 2015). An additional eight species of seabird
were considered non-breeding visitors. Twenty-six migratory shorebird species and three
Australian resident shorebird species were also reported as using the Adele Island Nature
Reserve (Clarke 2015).

Bedout Island Nature Reserve

Bedout Island is a Class ‘A’ nature reserve off the Pilbara coast of WA approximately 95
km north-east of Port Headland. The island is located approximately 730 km south-west of
WA-285-P and 810 km from WA-343-P. It covers an area of approximately 0.4 km? and
was designated in 1975 (UNEP-WCMC 2022a). Bedout Island is an undulating sand cay
recognised as an Important Bird Area (IBA) and provides important habitat for breeding
birds including the masked booby (Sula dactylatra), white-bellied sea eagle (Haliaeetus
leucogaster), brown noddy (Anous stolidus) and several species of terns (crested, lesser
crested, roseate and sooty) (Birdlife International 2022a).

Browse Island Nature Reserve

Browse Island, a Class ‘C’ nature reserve, is the nearest landform to both WA-285-P and
WA-343-P (located approximately 19 km south east of WA-285-P and 68 km south of WA-
343-P at the closest points). It is an isolated sand cay surrounded by an intertidal reef
platform and shallow fringing reef. The purpose of this reserve (#41775) is conservation,
navigation (a lighthouse is present on the island), communication, meteorology and
survey.

The Browse Island reef complex is an outer shelf, biohermic structure rising from a depth
of approximately 200 m. It is a flat-topped, oval-shaped, platform reef with the largest
diameter being about 2.2 km. Browse Island is a triangular, vegetated sandy cay, standing
just a few metres above high-tide level. It measures approximately 700 m by 400 m.
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Browse Island features diverse coral reef fauna with numerous patch reefs and hard coral
cover in shallow depths (Heyward et al. 2019). Benthic cover transitions to hard and soft
coral communities at deeper (40-60 m) depths around Browse Island before transitioning
into filter feeding communities. Browse Island also supports a highly diverse assemblage
of tropical reef fish with 385 species identified (Heyward et al. 2019). In contrast to the
subtidal habitat surround the island, the intertidal areas (e.g. reef platform/flat) has low
species richness of flora and fauna (Olsen et al. 2018). Interestingly, seagrass is completely
absent at Browse Island. Rocky shore habitat is represented only by exposed beach rock,
and there are no intertidal sand flats.

Green and flatback turtle (Chelonia mydas and Natator depressus) nesting occurs during
the summer months and Browse Island also provides habitat for seabirds and shorebirds.
Additionally, Browse Island (inclusive of a 20 km buffer) has been classified as important
nesting areas for green turtles from November to March under the Recovery Plan for Marine
Turtles in Australia (DEE 2017a). The Scott-Browse green turtles are a distinct genetic unit,
nesting only at Scott Reef (Sandy Islet) and Browse Island.

It is not a regionally significant habitat for seabirds, with previous surveys finding a lack of
diversity of seabirds breeding there (Clarke 2010). The DAWE has not listed Browse Island
as a marine avifauna BIA. However, colonies of nesting crested terns (Thalasseus bergii)
were observed nesting on the north-western side of Browse Island in a colony of
approximately 1,000 birds (Olsen et al. 2018). Browse Island has also been recognised,
through stakeholder consultation between INPEX and the DBCA, as an important location
for seabirds.

Lacepede Islands Nature Reserve

The Lacepede Islands are a Class ‘C’ nature reserve located approximately 120 km
north-west of Broome. The islands are located approximately 320 km south-west of WA-
285-P and 395 km from WA-343-P. The purpose of the Lacepede Islands Nature Reserve
is the conservation of flora and fauna, navigation, communication, meteorology and
survey. The Lacepede Islands are a 12 km long chain of four islands known as West Island,
Middle Island, Sandy Island and East Island. They are all small, low spits of coarse sand
and coral rubble, lying atop a platform coral reef. They are treeless but support low
vegetation.

INPEX (2010) identified the Lacepede Islands as the largest green turtle (Chelonia mydas)
breeding rookery along the Kimberley coastline. The Recovery Plan for Marine Turtles in
Australia recognises the Lacepede Islands as a major important nesting area (DEE 2017a)
and confirmed as an important rookery based on track counts (Waples et al. 2019). The
Recovery Plan provides for a 60 km interesting buffer around the Lacepede Islands for
flatback turtle nesting occurring from October to March, with a peak in December and
January. A 20 km interesting buffer has also been provided for green turtle nesting,
occurring from November to March each year.

The Lacepede Islands support over 1% of the world populations of brown boobies (Sula
leucogaster) and roseate terns (Sterna dougallii). The breeding colony of brown boobies,
of up to 18,000 breeding pairs, is possibly the largest in the world (Birdlife International
2022b). Core foraging habitat of the brown boobies was reported to range from 50 km -
90 km from the colony with the furthest recorded as approximately 120 km north-west of
the Lacepede Islands (Cannell et al. 2018). Up to 20,000 roseate terns have been recorded
there (Birdlife International 2022b). Other birds breeding on the Lacepede Islands include
masked boobies, Australian pelicans, lesser frigatebirds, eastern reef egrets, silver gulls,
crested, bridled and lesser crested terns, common noddies, and pied and sooty
oystercatchers. Visiting waders include grey-tailed tattlers, ruddy turnstones, great knots
and greater sand plovers (Birdlife International 2022b).
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Yawuru Nagulagun/Roebuck Bay MP

The Roebuck Bay MP includes an internationally significant wetland for migratory
shorebirds in Australia (described in Section 4.6.6) and provides habitats to a range of
marine fauna as described in Section 4.3.14. Roebuck Bay is located approximately
445 km south-west of WA-285-P and 520 km from WA-343-P. Within the Roebuck Bay MP,
a high diversity of infauna is present with the mudflats often covered with a surface film of
microscopic microphytobenthos. Studies indicate that microphytobenthos form the basis
of food webs for a large variety of organisms, ranging from benthic invertebrates to
shorebirds and fish (Bennelongia 2010).

Scott Reef Nature Reserve

Sandy Island is a C class nature reserve (under WA legislation) for the purpose of
conservation (No. 42749), declared to Low Water Mark. It has an approximate area of 117
km?2. This encompasses much of the South Scott lagoon, and the south-western reef flat
of North Scott Reef. The remainder of the South Scott Reef lagoon and North Scott Reef
are Commonwealth waters and Commonwealth jurisdiction applies. The Scott Reef Nature
Reserve values and sensitivities are described in Section 4.2.9.

Scott Reef (including a 20 km buffer) has been classified as habitat critical to the survival
of marine turtles in the Recovery Plan for Marine Turtles (2017a).

Lalang-garram/Camden Sound MP

The Lalang-garram/Camden Sound MP is located in the Buccaneer Archipelago of the
Kimberly coast, approximately 180 km from WA-285-P and 230 km from WA-343-P. The
marine park covers an area of approximately 7,050 km? (DPaW 2013a). The marine park
is located approximately 150 km north of Derby and 300 km north of Broome and lies
within the traditional country of three Aboriginal native title groups. It is under joint
management between DBCA and the Traditional Owners.

The Lalang-garram/Camden Sound MP includes a principal calving habitat and resting area
for the humpback whale (Megaptera novaeangliae) and a wide range of other protected
species, including marine turtles, snubfin and Indo-Pacific humpback dolphins, dugong,
saltwater crocodiles and several species of sawfish. The park also includes a wide range of
marine habitats and associated marine life, such as coral reef communities, rocky shoal
and extensive mangrove forests (DPaW 2013a).

Within the Lalang-garram/Camden Sound MP, mangroves and their associated
invertebrate-rich mudflats are an important habitat for migratory shorebirds from the
northern hemisphere. Up to 35 species of migratory shorebirds potentially occur in the
Lalang-garram/Camden Sound MP, which are subject to the JAMBA, CAMBA and ROKAMBA
migratory bird agreements and are listed as migratory species under the EPBC Act
(Appendix A). Many other bird species may also be found in mangrove habitat with nesting
occurring in the dense mangrove foliage and birds seeking prey around the roots of
mangrove trees. (DPaW 2013a).
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4.4.8

4.4.9

4.4.10

North Kimberley MP

The North Kimberley MP is located approximately 145 km south east of WA-285-P and 180
km from WA-343-P. The North Kimberley MP extends all the way from the northern
boundary of the Camden Sound MP to the NT border (DPaW 2016a). The North Kimberley
MP was declared in December 2016 and is the second largest MP in Australia spanning
approximately 18,540 km?2. This vast area has a complex coastline with many gulfs,
headlands, cliff-lined shores and archipelagos. Extensive tidal flats have formed in places,
some associated with the mouths of the numerous rivers that drain to the coast. Marine
ecosystems include extensive fringing mangrove forests and remote and virtually
untouched coral reefs and sponge gardens which in turn support a wide range of marine
life (DPaW 2016a).

High densities of dugongs have been recorded in areas of the North Kimberley MP
correlating with extensive seagrass habitat (Waples et al. 2019). The North Kimberley MP
also supports populations of Manta rays (Manta spp.) and six species of threatened marine
turtle found in Australia. Cetaceans that are known to utilise the area include humpback
whales (Megaptera novaeangliae), Indo-Pacific humpback dolphins (Sousa chinensis) and
snubfin dolphins (Orcaella heinsohni) (DPaW 2016a). Saltwater crocodiles (Crocodylus
porosus), and a variety of fish, sharks, rays and sea snakes also inhabit the waters of the
North Kimberley MP. A wide variety of seabirds also utilise the offshore islands and
intertidal flats for breeding and foraging. Nature based tourism, commercial and
recreational fishing and remote seascapes are also identified as values within the North
Kimberley MP management plan (DPaWw 2016a).

North Lalang-garram MP

The North Lalang-garram MP, located approximately 170 km from WA-285-P and 210 km
from WA-343-P, includes the waters from the edge of Cape Wellington (WA mainland) to
the WA State waters boundary (three nautical miles (nm) from the territorial baseline),
and several islands, including Booby Island, Duguesclin Island and Jackson Island. Its
northern boundary adjoins the North Kimberley MP, and its southern boundary adjoins the
Lalang-garram/Camden Sound MP. The North Lalang-garram MP parks geology, wide
variety of habitats, ecological values and sensitivities (DPaW 2016b) are virtually identical
to that described above for the North Kimberley MP (DPaW 2016a).

Proposed Mayala MP

The proposed Mayala MP is located approximately 195 km from WA-285-P and 265 km
from WA-343-P and will cover an area of approximately 3,150 km?2. The proposed Mayala
MP is located in the Buccaneer Archipelago within the Kimberley region of WA,
approximately 200 km north-east of Broome. The proposed Mayala MP will be reserved as
a ‘Class A’ MP providing the highest level of protection (DBCA 2020a).

The proposed Mayala MP will be bordered to the west by the proposed Bardi Jawi MP and
bordered to the east by the proposed Maiyalam MP described in Section 4.4.11 and Section
4.4.12. The proposed Mayala MP comprises an extensive network of hundreds of islands.
No terrestrial areas are included within the proposed Mayala MP but intertidal areas to the
high-water mark are included (DBCA 2020a).
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4.4.11

The area covered by the proposed Mayala MP is home to a diverse range of marine life.
Fringing reefs have formed around the many islands of the Buccaneer Archipelago,
withstanding a tidal range in excess of 11 m (Richards et al. 2017). Mangrove-lined creeks,
seagrass meadows and macroalgae communities create important nursery areas for fish,
and turtles are regularly seen foraging and nesting in the area. From June to November
each year humpback whales (Megaptera novaeangliae) migrate to Mayala Sea Country and
beyond to give birth to their young, and dugongs visit the proposed marine park from May
to July.

The proposed Mayala MP supports commercial activities such as pearling, aquaculture and
commercial fishing. Customary hunting of turtles, dugongs and saltwater crocodiles is
permitted by Mayala people in the proposed MP.

The proposed Mayala MP contains many places of cultural and spiritual importance such as
the Port of Yampi Sound; and the establishment of the proposed Mayala MP will contribute
to the conservation and enhancement of the outstanding cultural, ecological, recreational
and commercial values in the area (DBCA 2020a).

Proposed Bardi Jawi MP

The proposed Bardi Jawi MP is situated in the west Kimberley region of WA surrounding
the northern part of the Dampier Peninsula and the western islands of the Buccaneer
Archipelago. Located approximately 230 km from WA-285-P and 290 km from WA-343-P,
the proposed Bardi Jawi MP covers an area of 2,040 km?. The proposed Bardi Jawi MP will
be reserved as a ‘Class A’ MP providing the highest level of protection (DBCA 2020b).

The proposed Bardi Jawi MP extends around the tip of the Dampier Peninsula from Pender
Bay on the western side of the Dampier Peninsula to Cunningham Point on the eastern side
of the Peninsula. The eastern boundary of the proposed MP borders the proposed Mayala
MP and the western boundary extends out to the seaward limit of WA State waters (three
nm from the territorial baseline) and includes intertidal areas to the high-water mark. The
southern boundary of the proposed Bardi Jawi MP is situated approximately 160 km north
of Broome (DBCA 2020b).

Similar to the adjacent proposed Mayala MP (Section 4.4.10) the proposed Bardi Jawi MP
supports a diverse array of plants and animals. Fringing reefs have formed around the
many islands of the Buccaneer Archipelago with large tides and complex currents created
between the islands. Important nursery habitat is provided through many areas of
mangroves, seagrasses and macroalgae communities. Sunday Island located within the
proposed Bardi Jawi MP is recognised as having particularly extensive and diverse seagrass
meadows with eight species being recorded in the raised lagoons of the islands (Kendrick
et al. 2017). The high rates of growth and consumption of the seagrass and macroalgae in
the lagoons, indicate they are important habitats for marine herbivores such as green
turtles and rabbitfish (Siganus lineatus).

The warm tropical waters of the proposed Bardi Jawi MP also provide optimal conditions
for commercial activities such as pearling, aquaculture and commercial fishing.

The proposed Bardi Jawi MP also contains many places of cultural and spiritual importance
to Bardi and Jawi people. The majority of significant cultural sites and places occur on land,
but many have sea-related aspects (DBCA 2020b).
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4.4.12 Proposed Maiyalam MP

4.5

4.5.1

4.6

The proposed Maiyalam MP is situated in the west Kimberley region of WA in the Buccaneer
Archipelago. The eastern boundary of the proposed Maiyalam MP borders the proposed
Mayala MP (Section 4.4.10) and it is proposed that the creek systems of Yampi Sound
which are currently in the Port of Yampi Sound will be included into the proposed Maiyalam
MP (DBCA 2020c¢)

Located approximately 210 km from WA-285-P and 275 km from WA-343-P, the proposed
Maiyalam MP covers an area of 470 km? and following gazettal of the proposed Maiyalam
MP, it is intended that the Lalang-garram/Camden Sound MP, North Kimberley MP, North
Lalang-garram MP and the Maiyalam MP will be amalgamated to form the Lalang-gaddam
MP (DBCA 2020c). The existing MPs are currently gazetted as Class A MPs and it is intended
that the proposed Maiyalam MP will also be gazetted as a Class A reserve.

As described previously, the Kimberley region where the proposed Maiyalam MP is located
experiences one of the largest tidal ranges in Australia. The large tides result in extensive
intertidal areas with diverse ecosystems such as coral reefs, mangroves and mudflat
communities. The subtidal habitats and communities of the proposed Maiyalam MP include
diverse filter-feeding communities of sponges and hard and soft corals. The intertidal and
subtidal habitats of the proposed Maiyalam MP provide critical foraging and nursery areas
for a wide range of threatened, protected and culturally important species such as dugong,
turtles, estuarine crocodiles, cetaceans and migratory sea birds (Mustoe & Edmunds 2008).

International marine parks
Savu Sea Marine National Park

The Savu Sea (Laut Sawu) Marine National Park (MNP) is located within the Lesser Sunda
Ecoregion located to the south of the Coral Triangle and covers approximately 35,000 km?
(MCI 2022; UNEP-WCMC 2022b). It was established in 2009 and has an IUCN Category II
status (UNEP-WCMC 2022b). The Savu Sea MNP is split into three management areas; the
Pantar Strait Marine Protected Area, the Sumba Strait Marine Area and the Tirosa-Batek
Marine Area.

The Savu Sea MNP acts as a marine corridor and migratory pathway for marine fauna and
is also an important upwelling zone in the Indo-Pacific region due to the presence of deep
ocean trenches (Perdanahardja & Lionata 2017). The Savu Sea MNP area is a known
migration route for several cetacean species, including the blue whale and sperm whale
(Huffard et al. 2012). Other cetacean species such as pygmy killer whales, melon-head
whales, short-finned pilot whales and numerous dolphin species (including Risso’s dolphin,
Fraser’s dolphin, common dolphin, bottlenose dolphin and spinner dolphin) are known to
frequent the Savu Sea MNP area (Coral Triangle Atlas 2014). Several species of marine
turtle, including the green turtle, hawksbill turtle and leatherback turtle have also been
recorded in the Savu Sea MNP area (Huffard et al. 2012).

The Sauv Sea MNP provides productive marine habitats that support large populations of
fish and artisanal and commercial fisheries. It is estimated that 65% of the East Nusa
Tenggara regional fisheries production comes from the Savu Sea (Perdanahardja & Lionata
2017).

Wetlands of conservational significance

Wetlands of conservational significance are presented in Figure 4-8 (Section 4.9.4) and
described below.
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Ashmore Reef National Nature Reserve

In addition to being listed as a National Nature Reserve, Ashmore Reef has been designated
a Ramsar site due to the importance of the islands in providing a resting place for migratory
shorebirds and supporting large breeding colonies of seabirds (Hale & Butcher 2013).
Ashmore Reef is located within the EMBA and is approximately 175 km and 115 km north
from WA-285-P and WA-343-P respectively.

The Ashmore Reef National Nature Reserve provides a staging point for many migratory
wading birds from October to November and March to April as part of the migration
between Australia and the northern hemisphere (Commonwealth of Australia 2002).
Migratory shorebirds use the reserve’s islands and sand cays as feeding and resting areas
during their migration. The values of this wetland (habitat which supports migratory birds)
are described in Section 4.3.3.

Coburg Peninsula Ramsar site

The Cobourg Peninsula Ramsar site overlaps the PEZ and is situated in the NT, 200 km
north-east of Darwin, and covers an area of approximately 2,200 km?2. It is approximately
1,000 km from WA-285-P and WA-343-P. The site includes freshwater and extensive
intertidal areas but excludes subtidal areas. The wetlands are mostly tidal and numerous
creeks flow into the tidal areas. The northern coastline of the Peninsula has isolated bays,
rocky headlands and beaches. The intertidal and coastal areas consist of extensive dunes,
fringing coral and rocky reefs, sand and mudflats, with few areas of mangroves and
seagrass communities. In contrast, the southern coastline and islands are dominated by
mangrove communities associated with large mudflats (DAWE 2022c).

An abundance of fauna use the wetlands including a large variety of birds, frogs, marine
turtles, mammals and reptiles including the saltwater crocodile. Dugong are found in the
surrounding marine area. The Cobourg Peninsula Ramsar site is in a remote location and
there has been minimal human impact on the site (DAWE 2022c).

Eighty Mile Beach Ramsar site

The Eighty Mile Beach Ramsar site overlaps the EMBA. It comprises a 220 km beach
between Port Hedland and Broome with extensive intertidal mudflats and Mandora Salt
Marsh, located 40 km east (Hale & Butcher 2009) totalling approximately 1,750 km?2. Eighty
Mile Beach is characterised by extensive mudflats supporting an abundance of
macroinvertebrates which provide food for large numbers of shorebirds (DAWE 2022d).

Eighty Mile Beach is one of the most important sites for migratory shorebirds in the East
Asian Australasian Flyway, with 42 migratory shorebird species recorded at this location.
It is estimated that 500,000 shorebirds use Eighty Mile Beach as a migration terminus
annually (Hale and Butcher 2009), and more than 472,000 migratory waders have been
counted on the mudflats during the September to November period. The location of Eighty
Mile Beach makes it a primary staging area for many migratory shorebirds on their way to
and from Alaska and eastern Siberia (Hale & Butcher 2009). Although many birds move
further on their journey, others remain at the site for the non-breeding period. It is one of
the most important sites in the world for the migration of the critically endangered Great
Knot (Calidris tenuirostris).

Eighty Mile Beach also supports a high diversity and abundance of wetland birds (Hale &
Butcher 2009). This includes 42 species that are listed under international migratory
agreements CAMBA (38), JAMBA (38) and ROKAMBA (32) as well as an additional 22
Australian species that are listed under the EPBC Act.
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The Mandora Salt Marsh area contains an important and rare group of wetlands (Lake
Walyarta and East Lake), including raised peat bogs, a series of small permanent mound
springs and the most inland occurrence of mangroves in WA (Hale & Butcher 2009). The
Mandora Salt Marsh lakes fill predominantly from rainfall and runoff in the wet season then
dry back to clay beds. Flatback turtles, listed as vulnerable under the EPBC Act, regularly
nest at scattered locations along Eighty Mile Beach.

Hosnies Spring Ramsar site

The Hosnies Spring Ramsar site is located in the Australian External Territory of Christmas
Island in the Indian Ocean and covers an area of approximately 2 km?2. Christmas Island
is approximately 1,950 km from WA-285-P and WA-343-P and the Hosnies Spring Ramsar
site overlaps the PEZ.

Hosnies Spring is a small area of shallow freshwater streams and seepages, 20-45 m above
sea-level on the shore terrace of the east coast of Christmas Island. The Hosnies Spring
Ramsar site consists of a stand of two species of mangroves and also includes surrounding
terrestrial areas with rainforest grading to coastal scrub, and an area of shoreline and coral
reef (DAWE 2022e).

The site is an example of a specific type of wetland unique to Christmas Island and perhaps
unique worldwide. Hosnies Spring is isolated and relatively inaccessible so there is minimal
human impact on the area (DAWE 2022e).

Pulu Keeling National Park Ramsar site

The Pulu Keeling National Park Ramsar site is located in the Australian External Territory
of Cocos (Keeling) Island in the Indian Ocean and covers an area of approximately 26 km?.
The Cocos Islands are approximately 2,900 km from WA-285-P and WA-343-P and the
Ramsar site overlaps the PEZ.

As described in Section 4.3.6, the Cocos (Keeling) Islands are a group of 27 coral islands
forming two atolls 24 km apart. North Keeling Island, with an area of 1.2 km?, is part of
the Cocos Islands. The Ramsar site includes the marine area surrounding the North Keeling
Island along with the terrestrial area of North Keeling Island, matching the boundary of
Pulu Keeling National Park.

As an island atoll in its most natural state, North Keeling Island is a significant biological
resource and is internationally important for the conservation of biodiversity. The Pulu
Keeling National Park Ramsar site is one of the few remaining islands where rats have not
yet been introduced and is generally unaffected by feral animals (DAWE 202 2f).

The Pulu Keeling National Park Ramsar site is also an internationally significant seabird
rookery. Fifteen species of birds recorded on North Keeling Island are listed under
international migratory bird agreements and 15 seabird species use the atoll for nesting.
The breeding colony of the dominant bird species, the red-footed booby, is one of the
largest in the world. It is also the main locality of the endangered, endemic Cocos buff-
banded rail. The North Keeling Island is home to a number of crabs and is used by the
threatened green turtle and hawksbill turtle. Green turtles also occasionally nest on North
Keeling Island. Some 525 fish species are recorded from the Cocos (Keeling) Islands,
including the angelfish, which has only been recorded from these islands and Christmas
Island. There are no mammals on North Keeling Island, although marine mammals visit
the surrounding waters (DAWE 2022f).

Current use of the Pulu Keeling National Park Ramsar site includes scientific research, and
tourism activities such as scuba diving, snorkelling and surfing.
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Roebuck Bay Ramsar site

The Roebuck Bay Ramsar site is located at Roebuck Bay near Broome in northern WA
totalling 341 km?2. The Ramsar site overlaps the EMBA. Roebuck Bay has a large tidal range
which exposes around 160 km? of mudflat, covering most of the Ramsar site and is one of
only a dozen intertidal flats worldwide where benthic food sources are sufficient to support
internationally significant numbers of waders (DAWE 2022g).

The intertidal mud and sand flats support a high abundance of bottom dwelling
invertebrates (between 300—500 benthic invertebrate species), which are a key food
source for waterbirds (DAWE 2022g). The site is one of the most important migration
stopover areas for shorebirds in Australia and globally. For many shorebirds, Roebuck Bay
is the first Australian landfall they reach on the East Asian Australasian (EAA) Flyway.

Mangrove swamps line the eastern and southern edges of the site and extend up into the
linear tidal creeks (DAWE 2022g). They are important nursery areas for marine fishes and
crustaceans, particularly prawns.

Extensive seagrass beds occur in Roebuck Bay, providing an important feeding ground for
dugongs and loggerhead and green turtles (Bennelongia 2010). Flatback turtles nest in
small numbers, while marine fish (including sawfish) regularly breed in the tidal creeks and
mangroves. Dolphins also regularly use the site (DAWE 2022g).

The Dales Ramsar site

Overlapping the PEZ, the Dales Ramsar site is located in the Australian External Territory
of Christmas Island and covers an area of approximately 5.8 km? and is located on the
western side of Christmas Island. The western boundary of the Dales Ramsar site extends
50 m seaward from the low water mark and incorporates part of the coastline (DAWE
2022h).

The Dales Ramsar site has a near-pristine system of seven watercourses collectively known
as The Dales. The Dales contain numerous wetland types including surface and karst
features, and inland and coastal wetlands (DAWE 2022h). The Dales also supports a
number of unique ecological and geomorphic features and a significant number of seabirds
including Abbott's booby (Papasula abbotti), red-footed booby (Sula sula) and the brown
booby (Sula leucogaster), all of which breed at the site (DAWE 2022h).

Vegetation in The Dales ranges from tall plateau rainforest to lower coastal vegetation.
Migratory or vagrant bird species use The Dales as a staging site during migration, and a
landfall for vagrant bird species outside their range (DAWE 2022h).

Mermaid Reef Nationally Important Wetland

Although not a Ramsar site, Mermaid Reef is identified as a Nationally Important Wetland
in the EPBC Act Protected Matters search (Appendix A) and overlaps the EMBA. The
intertidal and subtidal reef system and associated ecological values and sensitivities are
described above in Section 4.3.11. It is considered that marine avifauna which roost on
the islands within Clerke and Imperieuse Reef may forage at Mermaid Reef.
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4.6.10

4.6.11

4.6.12

4.6.13

Finniss Floodplain and Fog Bay Systems Nationally Important Wetland

The Finniss Floodplain and Fog Bay System is an example of a beach-fringed curved bay
with continuous intertidal mudflats (DAWE 2022i). The site is a major breeding area for
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 2022i). There are extensive paperbark swamps and
small areas of samphire near the estuaries and the south-west part of Fog Bay. This site
overlaps the EMBA and is recognised as an IBA with the intertidal mudflats of Fog Bay
reported to support many species of shorebird and waterbird colonies (Birdlife International
2022¢).

Yampi Sound Training Area Nationally Important Wetland

Identified as a Nationally Important Wetland (Appendix A), Yampi Sound Training Area is
located 140 km north of Derby in the Kimberley Region of WA. The area overlaps the EMBA
and covers approximately 5,660 km? containing coastal habitats such as mangroves and
low-lying coastal flood plains (DAWE 2022j). Several bird species have been recorded in
the area including the little tern (Sternula albifrons) (DAWE 2022j).

Big Springs Nationally Important Wetland

Located on the mud flats on the eastern shore of King Sound in the West Kimberley, Big
Springs is a Nationally Important Wetland (DAWE 2022k). The site overlaps the PEZ and
comprises a single large mound spring along with further scattered clusters of outlying,
densely vegetated spring islands. The total area of the Big Springs Nationally Important
Wetland is approximately 0.8 km?2. The wetland is a complex system of freshwater
seepages and mound sprigs that support rainforest, surrounded by saline tidal flats devoid
of vegetation (DAWE 2022k). Freshwater crocodiles and many bird species have been
recorded however, no threatened flora or fauna have been documented.

Bunda Bunda Mound Springs Nationally Important Wetland

Identified as a Nationally Important Wetland that overlaps the EMBA (Appendix A), the
Bunda-Bunda Mound Springs comprises of one large (approximately 0.2 km?) and one
small mound area (approximately 0.02 km?2) located approximately 300 m from the
shoreline on tidal mudflats in Carnot Bay on the Kimberley coastline (DAWE 2022k). Bunda-
Bunda supports a range of flora and fauna on raised peaty swamps, approximately 2 - 3
m above the surrounding tidal flats, that resemble islands (DAWE 2022k). They provide
freshwater for birds during summer and the surrounding area is used for pastoral cattle
grazing (DAWE 2022k).

Mitchell River System Nationally Important Wetland

Situated in the Shire of Wyndham in the North Kimberley, the Mitchell River System
Nationally Important Wetland comprises the entire Mitchell River drainage system including
waterfalls, tidal creeks and flats (DAWE 2022m). It overlaps the EMBA (Appendix A).
Mangroves present within the site support bats, possums and mangrove forest birds and
at least 10 species of freshwater fish occur including the Mitchell Gudgeon
(Kimberleyeleotris hutchinsi), a species endemic to the Kimberley and only found in the
Mitchell River system (DAWE 2022m).
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4.7

4.8

4.8.1

Prince Regent River System Nationally Important Wetland

The Prince Regent River System comprising of estuary and river catchment in the Prince
Regent Nature Reserve is identified as a Nationally Important Wetland (Appendix A) located
in the North Kimberley region of WA. The site overlaps the EMBA and comprises of large
areas of mangrove that provide important habitat for waterbird species, forest bird species
typically confined to mangroves and one of the largest populations of saltwater crocodiles
in WA (DAWE 2022n).

Willie Creek Nationally Important Wetlands

Identified as a Nationally Important Wetland, the Willie Creek Wetlands are situated on the
tidal flats of Willie Creek estuary in the Shire of Broome and cover an area approximately
0.2 km? (DAWE 20220). The site overlaps the EMBA and consists of two spring-fed and
tidally inundated wetlands, Nimalaica swamp and a crescent-shaped lake fringed by bare
mudflats. Bird and fish breeding habitats support a range of species including migratory
seabirds such as the Broad-billed Sandpiper (Limicola falcinellus) and barramundi that are
reported to grow to maturity in the freshwater streams then move downstream to breed
in the estuaries (DAWE 20220).

Threatened Ecological Communities

An ecological community is a naturally occurring group of plants, animals and other
organisms that interact within a unique habitat. Ecological communities are listed as
threatened if the community is presumed to be totally destroyed or at risk or becoming
totally destroyed. There is one threatened ecological community found adjacent to the
waters of the PEZ, the monsoon vine thickets on the coastal sand dunes of Dampier
Peninsula (Appendix A).

Monsoon vine thicket occurs as semi-deciduous and evergreen vine thicket communities
on and behind landward slopes of coastal sand dunes on the Dampier Peninsula in the
Kimberley Region. This community is closely associated with coastal dunes elsewhere on
the Dampier Peninsula and is listed as Endangered under the EPBC Act (DAWE, 2022p).

Although present within the EPBC Act Protected Matters search of the PEZ (including a
1 km buffer) as presented in Appendix A, upon further consideration the threatened
ecological community is not considered relevant to the PEZ and is therefore not discussed
further in this EP. This is primarily because there are no ‘marine’ values or sensitivities
which could be impacted by an oil spill. This is supported by the description of the
community in the Approved Conservation Advice (DSEWPaC 2013) which states that most
patches of the ecological community occupy the leeward slopes and swales and sometimes
the exposed crests. Some patches may extend landward into the red-soil pindan plains.

Physical environment

Climate

Air temperature

Air temperatures recorded at Browse Island, the closest Bureau of Meteorology (BOM)
climatological station to WA-285-P and WA-343-P, shows a maximum temperature of
33.3 degrees Celsius (°C) and a minimum of 21.6 °C (BOM 2022). Air temperatures in the

Browse Basin remain warm throughout the year with means and maxima ranging from 26—
30 °C and 32-35 °C, respectively (INPEX 2010).
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Winds

The climate of northern Australia shows two distinct seasons: winter, from April to
September; and summer, from October to March. There are rapid transitional periods
between the two main seasons, generally in April and September/October (RPS MetOcean
Pty Ltd 2011).

The winter season is characterised by steady north-east to south-east winds of 5 metres
per second (m/s) to 12 m/s, driven by south-east trade winds. The prevailing south-east
winds bring predominantly fine conditions throughout the north of Australia. The summer
season is the period of the predominant north-west monsoon. It is characterised by
north-west to south-west winds of 5 m/s for periods of five to 10 days with surges in airflow
of 8 m/s to 12 m/s for periods of one to three days.

During the 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 also develop off the coast in the 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 Browse Basin is prone to tropical cyclones, mostly during the tropical wet
season from December to March (INPEX 2010). Under extreme cyclone conditions, winds
can reach 83 m/s.

Rainfall

The region has a pronounced monsoon season between December and March, which brings
heavy rainfall. Heaviest rainfall is typically associated with tropical cyclones.

Troughton Island located on the Kimberley coastline is the closest location to the permit
areas with a historical rainfall record. Historical rainfall data shows the highest maximum
(269.8 mm) and mean (>100 mm) monthly rainfalls occur from December to March (BOM
2022). Rainfall intensity at the Ichthys Field is expected to range from approximately
215 mm per hour (mm/h) to 460 mm/h over a five minute interval (based on 1-year and
200-year average recurrence intervals) (AMEC Ltd. 2011).

Air quality

There is currently no air quality data recorded within the vicinity of the permit areas, WA-
285-P or WA-343-P. 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.
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Oceanography
Currents

Broad-scale oceanography in the north-west Australian offshore area is complex, with
major 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).

Offshore regions with water depths exceeding 100-200 m tend to experience significant
large-scale drift currents. These drift currents tend to be stronger than tidal currents. Drift
currents within nearby WA-50-L are expected to be directed towards the south-west during
summer and winter. During the transitional period, drift currents will be variable,
predominantly switching between the south-west and north-east directions. Typical drift
current speeds range from zero to 0.3 m/s throughout the year (APASA 2015). Tidal
current data, also from within WA-50-L, indicate that tidal currents are likely to be directed
along a north-west to south-east axis throughout the year. Typical tidal current speeds are
in the range of 0.2-0.6 m/s (APASA 2015). Wind shear at the surface also generates local-
scale currents.
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Figure 4-3: Surface currents for Western Australian waters
Tides

Tides within the permit areas are semidiurnal, with two daily high tides and two daily low
tides (McLoughlin et al. 1988). Both the semidiurnal and diurnal tides appear to travel
north-eastwards in the deep water leading to the Timor Trough before propagation
eastwards and southwards across the wide continental shelf. The NWMR experiences some
of the largest tides along a coastline adjoining any open ocean in the world.
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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. During severe tropical cyclones, which can generate
major short-term fluctuations in current patterns and coastal sea levels (Fandry &
Steedman 1994; Hearn & Holloway 1990), current speeds may reach 1.0 m/s and
occasionally exceed 2.0 m/s in the near-surface water layer. Such events are likely to have
significant impacts on sediment distributions and other aspects of the benthic habitat.

Bathymetry and seabed habitats

Water depths within WA-285-P and WA-343-P are approximately 290 m and 350 m
respectively. Studies using sub-bottom profiling, multibeam echo-sounder and sidescan
sonar have been undertaken by INPEX at the Ichthys Field which lies adjacent to the
northern boundary of WA-285-P and is approximately 50 km south of WA-343-P. Studies
by INPEX were also undertaken in areas close to Heywood and Echuca shoals and south-
east towards the Kimberley coast (INPEX 2010). These studies indicated that seabed
topography is relatively flat and featureless, and the geology is generally homogeneous
through the region.

Soft substrates in the Browse Basin and continental shelf are typical of deep-sea, outer
continental shelf and slope benthic habitats found along the length of the NWS (RPS 2007).
This habitat generally supports a diverse infauna dominated by polychaetes and
crustaceans typical of the broader region and this is reflected in survey results which
indicate the epibenthic fauna is diverse but sparsely distributed (RPS 2008). Deep-sea
infaunal assemblages of this kind are very poorly studied on the NWS but are likely to be
widely distributed in the region (INPEX 2010).

Areas of mud and fine sand are widespread on the outer shelf and slope in the Browse
Basin indicating that it is a depositional area where fine sediments and detritus accumulate.
The distribution of seabed type shows some correlation with water depth, with sediments
becoming coarser as water depth increases (INPEX 2010). However, there are also large
sand waves in parts of the basin, showing that, locally, there are strong seabed currents.
The sand waves are likely to move in response to seasonal changes in the currents and the
substrate instability is expected to limit the development of infaunal communities in this
habitat.

During surveys of the Ichthys Field, no obstructions were noted on the seafloor and no
features such as boulders, reef pinnacles or outcropping hard layers were identified (INPEX
2010; Fugro Survey Pty Ltd 2005). In general, the seabed sediments grade from soft
featureless sandy silts to gravelly sand suggestive of strong near-seabed currents and
mobile sediments that do not favour the development of diverse epibenthic communities.

Based on the data from the Ichthys Field and surrounding areas in proximity to WA-285-P
and WA-343-P, the seabed is suggestive of strong near-seabed currents and mobile
sediments that do not favour the development of diverse epibenthic communities.

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 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).
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Inshore coastal waters tend to be more turbid than offshore open ocean waters due to
suspension of sediments by wave action and sediment laden runoff from the land. Higher
total suspended solids (TSS) concentrations tend to occur during spring tide conditions due
to stronger tidal currents and meteorological perturbations, such as periods of strong
winds.

Water quality has been measured by INPEX during numerous surveys in order to describe
the natural water quality conditions in the Ichthys Field and in surrounding areas. Given
the proximity of WA-285-P and WA-343-P to the Ichthys Field, the results of these studies
are considered to be representative of the conditions expected within the permit areas. An
overview of the water quality studies undertaken are as follows:

e Water quality sampling was conducted at 27 offshore locations near the Ichthys Field,
Echuca Shoal and their surrounds between March 2005 to June 2007 as a part of the
INPEX Ichthys EIS studies (INPEX 2010).

e Near-seabed temperature and salinity profiles were obtained along the proposed
pipeline route from the Ichthys Field to Darwin Harbour during geophysical and
geotechnical surveys conducted between August and October 2008 (Neptune
Geomatics 2009).

e ARP studies between INPEX and Shell in the Browse Basin included 66 water quality
profiles and more than 1,300 water samples collected from 56 locations around the
Ichthys Field in May 2015. Sampling locations were based on a gradient design away
from a central point in the Ichthys Field and also included increased sampling around
Browse Island, Echuca and Heywood shoals. Samples were analysed for metals and
hydrocarbons (Ross et al. 2017). In addition, ad hoc water quality samples have also
been collected from sampling locations during other ARP field surveys to increase the
dataset and knowledge.

e Water quality monitoring in the receiving environment was undertaken in 2019, as part
of the INPEX offshore facility liquid effluent management plan, to detect changes in
water quality attributable to liquid discharges from the Ichthys Central Processing
Facility (CPF) and floating production storage and offloading (FPSO) facility located in
nearby WA-50-L. Samples were collected from 31 locations based on the modelled
mixing zones for the CPF and FPSO and included fixed sampling locations and sampling
sites along the prevailing currents (Jacobs 2019).

The results of these studies, as relevant to this EP, are summarised in Table 4-2.

Table 4-2: Summary of water quality parameters in the vicinity of WA-285-P & WA-343-P

Parameter Description

Surface-water | The surface waters of the region are tropical year-round, with surface
temperature temperatures of ~26 °C in summer and ~22 °C in winter (DSEWPaC 2012a). The
baseline monitoring in the Ichthys Field area recorded surface water
temperatures of ~30 °C in summer (March) and ~26-27 °C in winter (July)
(INPEX 2010).

Offshore waters in the region are typified by thermal stratification, with the start
of the thermocline generally around 60 m below sea surface (but ranging from
30-80 m) (Ross et al 2017). Temperature decays rapidly through the water
column to 14 °C at approximately 200 m and then decays more slowly to a
minimum of circa 8 °C recorded at the deepest sites (Ross et al. 2017).

Salinity Salinity was spatially and temporally consistent at 34 to 35 parts per thousand
(ppt) across all sampling sites and can reasonably be expected to be similar
within the wider area, given the distance from major freshwater discharges
(INPEX 2010).
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Parameter

Description

Sampling undertaken in 2019, found the vertical salinity profiles of various sites
sampled within and around the CPF and FPSO in WA-50-L were similar and did
not change markedly from surface to bottom. Generally, salinity was
approximately 34.4 ppt at the surface and then increased slightly at the seabed
34.5 ppt (Jacobs 2019).

Dissolved
oxygen

Dissolved oxygen concentrations in the Ichthys Field mirrored water
temperatures, with concentrations varying considerably between the surface and
subsurface layers. The surface mixed layer was generally well oxygenated
throughout; however, below the thermocline (starting at approximately 60 m
through to 200 m water depth), the concentration of dissolved oxygen decreased
consistently with depth (RPS 2007; Ross et al. 2017; Jacobs 2019). Dissolved
oxygen concentrations were recorded at constant levels of 6.0 to 6.5 ppm at or
above the thermocline in both summer and winter. In the cooler waters below
the thermocline, dissolved oxygen decreased with increasing depth, with levels
as low as 4.5 to 5.0 ppm recorded at a depth of 93 m and 3 ppm at a depth of
250 m (INPEX 2010). This indicates that the strong thermal stratification at the
offshore locations results in limited oxygen replenishment of subsurface waters
due to the lack of regular mixing between water layers (RPS 2007).

pH

The average pH of waters was measured at approximately 8.4 (RPS 2007), which
is slightly higher (more alkaline) than normally encountered in the marine
environment and is above the default criteria given in the Australian and New
Zealand guidelines for fresh and marine water quality (ANZG 2018).

Sampling undertaken in 2019 reported, the pH of the surface water for sites
within and around the CPF and FPSO in WA-50-L ranged from 8.12 to 8.20
(Jacobs 2019). Further, the shape of the profiles for pH and dissolved oxygen
were similar, with a decrease in pH occurring near the top of the thermocline,
due to oxidation of organic matter.

Turbidity and
light
attenuation

Turbidity is generally higher in the shallow waters of the continental shelf and
towards the base of many of the deeper water column profiles. Sampling
undertaken in 2019, found turbidity was very low throughout the majority of the
water column at each site sampled. At approximately 20-50 m above the seabed
the turbidity was slightly elevated and increased with depth (Jacobs 2019). This
has been attributed to the action of currents passing over the seabed causing
some turbulence and resuspension of sediments. The re-suspension of materials
from the seafloor includes organic material, which could comprise a pathway for
hydrocarbon materials to become incorporated into sediments.

Light attenuation coefficients calculated from photosynthetically active radiation
measurements ranged from 0.026 to 0.043 pMol/m?/s in October and December
2006, and 0.048 to 1.09 uMol/m?2/s in June 2007. These were observed to be
consistent with reported “typical” levels for the region (RPS 2007).

Petroleum Baseline sampling has indicated low levels of naturally occurring hydrocarbons
hydrocarbons released by organic matter decay or higher trophic level organisms. Shallow
water sites showed a constant hydrocarbon concentration through the profile.
Deep water sites showed a low and constant concentration above the
thermocline, with a peak of 0.2-0.25 pg/L at the thermocline before slowly
diminishing (Ross et al. 2017).
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Parameter Description

Radionuclides Water-column sampling for radionuclides in the Ichthys Field area indicated
concentrations of radium-226 ranging from below lower limits of reporting (LLR)
to 0.034 (£0.012) becquerels per litre (Bg/L) and concentrations of radium-228
ranging from below LLR to 0.167 (£0.128) Bg/L. With the exception of one
mid-depth sample, all samples returned gross alpha-particle and gross beta-
particle radiation levels below the Australian Drinking Water Guidelines screening
criterion of 0.5 Bg/L provided by the National Health and Medical Research
Council (NHMRC) and the Natural Resource Management Ministerial Council
(NRMMCQ).

Metals Total metal concentrations in the offshore waters sampled were below the 99%
species protection level for marine waters with the exception of zinc and cobalt
at one site each. The reason for these two slightly elevated readings is unknown
(INPEX 2010).

Ultra-trace-level analysis methods were used to assess metal concentrations in
surface waters because ANZG (2018) guideline trigger values at the 99% species
protection level are lower than the limits of standard laboratory methods.
Mercury was the only metal not detected above the LLR, while cobalt was
marginally above the LLR at only one site. Concentrations of arsenic, nickel,
chromium and zinc were consistent across all sites, but the concentrations of
cadmium, copper and lead showed greater variability (INPEX 2010).

Sampling undertaken in 2019, found copper concentrations above 99% species
protection levels were recorded at various sites including sites up to 10 km from
the FPSO in WA-50-L (Jacobs 2019). There were no exceedances of the copper
guideline value for sites closest to the discharge for either fixed or mobile sites
and all sites with exceedances were different distances and directions from the
discharge. Chromium was detected in water samples collected from both fixed
and mobile sites the edge of the CPF and FPSO mixing zones or beyond. All
chromium concentrations were below the laboratory limits of reporting (LOR)
(Jacobs 2019).

Water quality in the Indonesian waters of the PEZ is unknown. However, the Asian
Development Bank (2014) reported that approximately 40% of domestic sewage in
Indonesia is discharged directly or indirectly via rivers and into the sea without proper
treatment. The high organic and nutrient content of untreated sewage can lead to
eutrophication or excessive nutrient enrichment, which triggers the growth of
phytoplankton in the form of harmful algal blooms, or red tides, in many places in
Indonesia.

Sediment quality

Similar to water quality, marine sediments have been sampled during humerous surveys
in order to characterise the marine sediments in the Ichthys Field and surrounding areas
(URS 2009). Overviews of the studies are listed below, with the results as relevant to this
EP summarised in Table 4-3:

. Sampling and characterisation of marine sediments in the Ichthys development area
was conducted at 10 sites in September 2005 and May 2007. This included five sites
within 20 km of the Ichthys FPSO location and another five sites between 36 km and
134 km away. A further 10 sites were also sampled for particle size distribution (PSD)
between 24 km and 66 km of the FPSO location in WA-50-L.

o Seabed sediment sampling along the proposed pipeline route from the Ichthys Field
to Darwin Harbour was conducted at approximately 10 km intervals during
geophysical and geotechnical surveys between August and October 2008.
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ARP studies included 133 sediment samples at 56 locations collected around the
Ichthys Field in May 2015. Sampling locations were based on a gradient design away
from a central point in the Ichthys Field and also included increased sampling around
Browse Island, Echuca and Heywood shoals. Samples were analysed for metals and
hydrocarbons (Ross et al. 2017). In addition, ad hoc sediment samples have also
been collected from sampling locations during other ARP field surveys to increase the
dataset and knowledge.

Sediment quality monitoring in the receiving environment was undertaken in 2019
to detect changes in surficial sediment quality attributable to liquid discharges from
the CPF and FPSO located in nearby WA-50-L. Sediment samples were collected from
18 fixed sampling locations based on a gradient design radiating out from the FPSO
to approximately 10 km as the FPSO represents a point source discharge.

Table 4-3: Summary of sediment quality parameters in the vicinity of WA-285-P & WA-

343-pP

Parameter

Description

Particle size
distribution

The seabed in offshore locations on the continental shelf is known to consist of
generally flat, relatively featureless plains characterised by soft sandy-silt marine
sediments that are easily resuspended. Similarly, the substrate of the Scott Reef
- Rowley Shoals Platform, in water depths of 200-600 m, is considered to be a
depositional area with predominantly fine and muddy sediments (INPEX 2010).

The PSD of sediment at sites located within the Ichthys Field was primarily sand,
with some silts.

Petroleum
hydrocarbons

Concentrations of benzene, toluene, ethylbenzene and xylene (BTEX) and
polycyclic aromatic hydrocarbons (PAH) compounds in sediments in the vicinity of
the sampling sites were very low (Ross et al. 2017, RPS 2007). The components
of the more prevalent alkane compounds found indicated that the concentrations
observed were likely to have originated from biogenic sources (Ross et al. 2017).

Sampling undertaken in 2019 at fixed and mobile sites around the FPSO (out to
10 km) found all hydrocarbons, BTEX and speciated phenols were below the
laboratory limits of reporting and guideline values (Jacobs 2019).

Radionuclides

Naturally occurring radioactive materials (NORMs) for the majority of results were
below or close to LLR. Radium-226 was detected at one site but all other samples
were below LLR for each radium isotope. The concentration of uranium and
thorium was consistent across all sites (RPS 2007).

Sampling undertaken in 2019 found NORMs were below background
concentrations at all sampling sites (fixed and mobile) (Jacobs 2019).

Metals

Concentrations of all metals were consistent across the sampling sites and well
below the interim sediment quality guidelines low screening level (ANZG 2018),
with the majority also below their respective LLR (RPS 2007).

Organometallics (i.e. tributyltin) were below ANZG (2018) guidelines and lower
than the LLR at all sampling locations.

Sampling undertaken in 2019 at fixed sampling sites at the FPSO, found all
metals/metalloids were below the guideline values indicating no significant change
to sediment quality has occurred as a result of the FPSO discharges in WA-50-L
(Jacobs 2019).
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Underwater noise

The Centre for Marine Science and Technology at Curtin University undertook a study on
behalf of INPEX from September 2006 to August 2008 to assess ambient biological and
anthropogenic sea noise sources in the Browse Basin. Ambient noise in the Ichthys Field
was measured using a sea noise logger deployed at a depth of 240 m on the seabed 45
km north-west of Browse Island. The monitoring revealed an average ambient noise level
of 90 dB re 1 yPa under low sea states, with inputs of low frequency energy from the Indian
Ocean (INPEX 2010).

Biological noise sources recorded in the Ichthys Field included regular fish choruses (one
at >1 kHz and another at around 200 Hz) and several whale calls from humpback whales,
pygmy blue whales, minke whales and other unidentified species. Results from this survey
are considered to be indicative of typical underwater noise levels and frequencies within
the NMR and NWMR bioregions as a whole.

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 and Indonesia. 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 the winter months (June to August).

In waters surrounding Indonesia, seasonal peaks in phytoplankton biomass are linked to
monsoon related changes in wind. When the winds reverse direction (offshore vs. onshore),
nutrient concentrations decrease/increase because of the suppression/enhancement of
upwelling (NASA 2010). Annual variability of phytoplankton productivity in waters
surrounding Indonesia is heavily influenced by the El Nifio-Southern Oscillation climate
pattern (NASA 2010). For example, phytoplankton productivity around Indonesia increases
during El Nifio events.
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The waters of north-western Australia, encompassing WA-285-P and WA-343-P, are
generally considered to be of low productivity in comparison with other global oceanic
systems. This is largely due to the relatively low-nutrient, shallow water environment.
Planktonic community densities recorded in the Ichthys Field are considered to be very
sparse and are indicative of offshore waters where no significant nutrient sources exist.
The most common plankton classes recorded from the sampling of the Ichthys Field
development area were the Prasinophyceae (68%), followed by the Bacillariophyceae
(30%), the Dinophyceae (1%) and the Cryptophyceae (<1%), all of which are common
throughout the region (INPEX 2010).

Benthic communities
Banks and shoals

A number of banks, shoals and reefs exist within the Browse Basin (Figure 4-2). The closest
to WA-285-P and WA-343-P are Echuca and Heywood shoals. They are located
approximately 79 km and 96 km away from WA-285-P respectively: and approximately 62
km and 75 km away from WA-343-P respectively. Browse Island is the nearest intertidal
habitat which is located approximately 19 km and 68 km away from WA-285-P and WA-
343-P respectively.

Other representative banks and shoals within the PEZ, with approximate distances to each
permit area include:

. Vulcan Shoals (185 km WA-285-P; 105 km WA-343-P)

. Eugene McDermott Shoals (195 km WA-258-P; 125 km WA-343-P)
o Barracouta Shoals (190 km WA-285-P; 110 km WA-343-P)
o Woodbine Bank (190 km WA-285-P; 110 km WA-343-P)

. Fantome Shoals (250 km WA-285-P; 200 km WA-343-P)

. Penguin Shoal (280 km WA-285-P; 280 km WA-343-P)

. Gale Bank (350 km WA-285-P; 300 km WA-343-P)

. Van Cloon Shoals (390 km WA-285-P; 335 km WA-343-P)
. Rowley Shoals (490 km WA-285-P; 610 km WA-343-P)

o Sunrise Bank (620 km WA-285-P; 660 km WA-343-P)

. Flat Top Bank (680 km WA-285-P; 650 km WA-343-P

. Glomar Shoals (900 km WA-285-P; 985 km WA-343-P).

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.
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A detailed study on Echuca and Heywood Shoals, the two closest submerged shoals to the
permit areas, was undertaken as part of the Shell/INPEX ARP comprising of annual field
surveys conducted from 2014 to 2016 (Heyward et al. 2018). The focus of the study was
the shoal benthic habitats and associated fish communities predominantly on the plateau
areas, present as horizontal or gently sloping seabed in depths of 15 m to 30 m. The
outcome of the study by Heyward et al. (2018) reported that Echuca Shoal’s oval shaped
and slightly shallower 11 km? plateau had less unconsolidated substrate, such as sand or
rubble, than Heywood Shoal’s plateau of approximately 31 kmZ2. The benthic habitats and
fish communities were similar, with many species in common. All epibenthic organisms on
both shoals appeared normal and healthy throughout the study. Fish abundance and
diversity was high but varied over time and between the shoals in a consistent manner.
Species richness, abundance and fish community structure were influenced mainly by
depth and the abundance of epibenthos, especially hard coral (Heyward et al. 2018). These
results are comparable with other shoals throughout the region.

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. In general, the flora
and faunal assemblages are typical of the oceanic reefs of the Indo-West Pacific region
(INPEX 2010), with many of the species in common with those found at the Ashmore,
Cartier and Scott reef complexes. The shoals and banks of the area may therefore 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).

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. Seasonal current patterns, local
effects within ocean currents (e.g. reversal of current direction against prevailing winds)
and species lifecycle characteristics are all likely to exert an influence over the larval
recruitment (and hence biodiversity) of the banks and shoals (INPEX 2010).

Coral reefs

Coral reefs within the NWMR region 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.

Coral reefs considered to have significant value within the PEZ include:
. Ashmore Reef (175 km WA-285-P; 115 km WA-343-P)

. Cartier Island (145 km WA-285-P; 80 km WA-343-P)

. Seringapatam Reef (110 km WA-285-P; 125 km WA-343-P)

. Scott Reef (105 km WA-285-P; 135 km WA-343-P)

. Hibernia Reef (210 km WA-285-P; 150 km WA-343-P)

. Rowley Shoals (490 km WA-285-P; 610 km WA-343-P)

. Mermaid Reef (470 km WA-285-P; 550 km WA-343-P).
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These reefs, in particular Ashmore Reef, are recognised as having the highest richness and
diversity of coral species in Western Australia (Mustoe & Edmunds 2008, cited in
Department of State Development 2010). The Rowley Shoals and Scott Reef also support
very high coral species diversity, as discussed in Section 4.2 and Section 4.3. The intertidal
reefs surrounding the outer islands of the Bonaparte Archipelago also exhibit very high
coral species diversity (INPEX 2010). Coral reefs associated with Browse Island (the
nearest coral reef to the permit areas) are discussed in Section 4.4.3.

Fringing coral reefs around Christmas Island are relatively simple with 88 coral species
previously identified which are identified to support and over 600 fish species (Director of
National Parks 2012; Hobbs et al. 2014). The Cocos (Keeling) Islands also have a wide
variety of corals species (Geoscience Australia 2022c).

Indonesia has the largest coral reef area in Southeast Asia and estimates of the extent of
these coral reefs vary, but they likely total about 51,000 km2 (ABD 2014). More than 590
species of corals have been identified in Indonesian waters. The Lesser Sunda Ecoregion
which intersects the PEZ is considered important for coral endemism, particularly the areas
of Bali-Lombok, Komodo and East Flores. Fringing coral reefs tend to be less developed on
the southern, more exposed shorelines (Wilson et al. 2011). Coral species composition is
influenced by regional and local scale seasonal upwellings that typically occur from April to
May each year on the southern side of the Indonesian islands (DeVantier et al. 2008).

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). In northern Queensland, captive corals have been observed to spawn at
the same time as those in the adjacent waters. Coral spawning has been observed at Scott
Reef during summer/autumn (March/April; main spawning event) and spring
(October/November) (Gilmour et al. 2009). This has been confirmed by the Australian
Institute of Marine Science (AIMS) research at Scott Reef, which estimates that 60-75%
of community reproductive output occurs in autumn, 15-25% in spring, and 5-15% in
summer, with comparatively little reproductive output during winter (Gilmour et al. 2013).
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 WA-285-P or WA-343-P due to water depth (approximately
290 and 350 m) and lack of suitable habitat.

Seagrasses occur in the PEZ with the closest seagrasses to the permit areas located at
Ashmore Reef, approximately 175 km north of WA-285-P and 115 km north of WA-343-P,
where a high coverage of seagrass supports a small dugong population (Whiting & Guinea
2005). Other locations include the mainland coastline of the NT and WA and within the
protected coastal areas of islands, including the Tiwi Islands, outer Darwin Harbour and in
the waters surrounding of the Van Diemen Gulf adjacent to Arnhem Land (Roelofs et al.
2005).

The largest known seagrass locations for the NWMR have been reported from around the
Buccaneer Archipelago located north of the Dampier Peninsula (Wells et al. 1995) located
approximately 215 km south of WA-285-P and 295 km south of WA-343-P. Other important
areas include the Lacepede Islands, Browse Island, Scott Reef, Ashmore Island and Cartier
Island. 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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The Cocos (Keeling) Islands have an extensive lagoon with more than 26 km? of shallow
seagrass meadows that include Thalassia spp. and Thalassodendron spp. (Hobbs et al.
2007). Due to a lack of lagoonal habitats, no seagrass habitats have been recorded at
Christmas Island (Hobbs et al. 2014).

Seagrass habitats are widely distributed across the Lesser Sunda Ecoregion and within
Indonesian waters the lower intertidal and upper subtidal zones are considered important
areas for the growth of seagrass (Hutumo & Moosa, 2005). Pioneering vegetation in the
intertidal zone is dominated by Halophila ovalis and Halodule pinifolia while
Thalassodendron ciliatum dominate the lower subtidal zones (Hutumo & Moosa, 2005).
Data from the United Nations Environment Program’s (UNEP) World Conservation
Monitoring Centre has identified the south-west and west Lombok, Savu and the south
coast of Timor-Leste as potential areas of importance for seagrass (DeVantier et al. 2008).

Shoreline habitats

There are no islands within WA-285-P or WA-343-P, with the closest intertidal habitat
located at Browse Island (19 km and 68 km away respectively). However, within the PEZ
there are many islands that occur including numerous small islands and literally thousands
of islands along the Australian and Indonesian coastlines.

In the offshore waters of the PEZ there are multiple islands which have an associated
Commonwealth or State marine park/reserve status. The values and sensitivities
associated with the shorelines of these islands are described in sections 4.3, 4.4, 4.5 and
4.6.

Sandy beaches

Sandy beaches are the dominant shoreline habitat on all the offshore islands within the
PEZ and provide significant habitat for turtles and seabird nesting above the high tide line.
Sandy beaches are present within the PEZ at the sandy cays of Ashmore Reef, Cartier
Island, Browse Island, Scott Reef and the Tiwi Islands as described in Sections 4.3 and
4.4. The southern coastlines of the islands of the Lesser Sunda Ecoregion of Indonesia and
Timor-Leste are known to contain sandy beaches consisting of soft black sand, formed by
volcanic activity. Within this region, a number of important sites for turtle nesting beaches
have been identified (Huffard et al. 2012).

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 fauna 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
coastlines with extensive mangrove communities along the Australian and Indonesian
coastline within the PEZ. They commonly occur in sheltered coastal areas in tropical and
sub-tropical latitudes. 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).
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More than a quarter of the world’s species of mangroves can be found along the Kimberley
coast, covering an area of approximately 1,400 km?2. 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.

No mangroves are present on Christmas Island with the exception of a stand of estuarine
mangrove species, identified approximately 37 m above sea level at the Hosnies Spring
wetland (Ramsar site, Section 4.6.4) (Director of National Parks 2012).

Within Indonesia, 41 species of mangroves, occupying some 32,000 km? have been
recorded (ABD 2014). The Timor-Leste coastline also features mangrove communities
surrounding entrances to rivers, primarily situated on the southern coast.

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 (including a 1 km buffer).

The search identified a total of 39 “listed threatened” species and 89 “listed migratory”
species that potentially use or pass through the PEZ.

In addition, 168 “listed marine” species were identified, of which 32 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 4-4 presents the marine species that are “listed threatened” species or “listed
migratory species”. Note that true terrestrial species have not been listed in Table 4-4.

Table 4-4: 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
Eubalaena australis Southern Right Whale Endangered Migratory
Megaptera novaeangliae | Humpback whale N/A Migratory
Balaenoptera Antarctic Minke Whale N/A Migratory
bonaerensis
Orcinus orca Killer whale N/A Migratory
Physeter macrocephalus | Sperm whale N/A Migratory
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Species Common name Conservation status | Migratory
Dugong dugon Dugong N/A Migratory
Orcaella heinsohni Australian snubfin dolphin N/A Migratory
Sousa chinensis/ Sousa | Indo-Pacific humpback N/A Migratory
sahulensis 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 apraefrontalis | Short-nosed seasnake Critically Endangered N/A
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
Carcharias taurus Grey nurse shark Vulnerable N/A
Glyphis garricki Northern river shark Endangered N/A
Glyphis glyphis Speartooth Shark Critically Endangered N/A
Pristis clavata Dwarf sawfish Vulnerable Migratory
Pristis pristis Northern sawfish, Vulnerable Migratory

Freshwater sawfish,

Largetooth sawfish
Pristis zijsron Green sawfish Vulnerable Migratory
Anoxypristis cuspidata Narrow sawfish N/A Migratory
Isurus oxyrinchus Shortfin mako N/A Migratory
Isurus paucus Longfin mako N/A Migratory
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Species Common name Conservation status | Migratory
Carcharhinus Oceanic whitetip shark N/A Migratory
longimanus
Manta alfredi Reef manta ray N/A Migratory
Manta birostris Giant manta ray N/A Migratory
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
Fregata andrewsi Christmas Island Endangered Migratory

Frigatebird, Andrew’s

Frigatebird
Hypotaenidia Buff-banded Rail (Cocos Endangered N/A
philippensis andrewsi (Keeling) Islands), Ayam

Hutan
Limosa Lapponica Bar-tailed Godwit Vulnerable Migratory
baueri
Limonsa lapponica Northern Siberian Bar- Critically Endangered Migratory
menzbieri tailed Godwit
Macronectes giganteus Southern giant petrel Endangered Migratory
Numenius Eastern curlew Critically Endangered N/A
madagascariensis
Papasula abbotti Abbott’s Booby Endangered Migratory
Phaethon lepturus Christmas Island White- Endangered N/A
fulvus tailed Tropicbird, Golden

Bosunbird
Pterodroma Round Island Petrel, Critically Endangered N/A
arminjoniana Trinidade Petrel
Pterodroma mollis Soft-plummaged Petrel Vulnerable N/A
Rostratula australis Australian Painted Snipe Endangered N/A
Sternula nereis nereis Australian Fairy Tern Vulnerable Migratory
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Species Common name Conservation status | Migratory
Thalassarche carteri Indian Yellow-nosed Vulnerable Migratory
Albatross
Anous stolidus Common noddy N/A Migratory
Apus pacificus Forktailed swift N/A Migratory
Ardenna carneipes Flesh-footed Shearwater N/A Migratory
Ardenna pacifica Wedge-tailed Shearwater N/A Migratory
Calonectris leucomelas Streaked shearwater N/A Migratory
Fregata ariel Lesser frigatebird N/A Migratory
Fregata minor Great frigatebird N/A Migratory
Hydroprogne caspia Caspian tern N/A Migratory
Sterna anaethetus Bridled tern N/A Migratory
Phaethon lepturus White-tailed tropicbird N/A Migratory
Phaethon rubricauda Red-tailed tropicbird N/A Migratory
Sterna dougallii Roseate tern N/A Migratory
Onychoprion anaethetus | Little tern N/A Migratory
Sula dactylatra Masked booby N/A Migratory
Sula leucogaster Brown booby N/A Migratory
Sula sula Red-footed booby N/A Migratory
Acrocephalus orientalis | Oriental Reed-Warbler N/A Migratory
Actitis hypoleucos Common Sandpiper N/A 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
Calidris ruficollis Red-necked Stint N/A Migratory
Charadrius bicinctus Double-banded Plover N/A Migratory
Charadrius dubius Little Ringed Plover N/A Migratory
Charadrius veredus Oriental Plover N/A Migratory
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Species Common name Conservation status | Migratory
Gallinago megala Swinhoe's Snipe N/A Migratory
Gallinago stenura Pin-tailed Snipe N/A Migratory
Glareola maldivarum Oriental Pratincole N/A Migratory
Limicola falcinellus Broad-billed Sandpiper N/A Migratory
Limnodromus Asian Dowitcher N/A Migratory
semipalmatus

Limosa limosa Black-tailed Godwit N/A Migratory
Numenius minutus Little Curlew, Little N/A Migratory

Whimbrel
Numenius phaeopus Whimbrel N/A Migratory
Pandion haliaetus Osprey N/A Migratory
Philomachus pugnax Ruff (Reeve) N/A Migratory
Pluvialis fulva Pacific Golden Plover N/A Migratory
Pluvialis squatarola Grey Plover N/A Migratory
Thalasseus bergii Greater Crested Tern N/A Migratory
Tringa brevipes Grey-tailed Tattler N/A Migratory
Tringa incana Wandering Tattler N/A Migratory
Tringa glareola Wood Sandpiper N/A Migratory
Tringa nebularia Common Greenshank N/A Migratory
Tringa stagnatilis Marsh Sandpiper, Little N/A Migratory
Greenshank

Tringa totanus Common Redshank N/A Migratory
Xenus cinereus Terek Sandpiper N/A Migratory

Conservation management plans

In addition to species being identified as threatened or migratory and MNES, depending on
the threat classification, the DAWE 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 the published recovery plans and conservation advices, 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.
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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.

Biological important areas

The DAWE has, through the marine bioregional planning program, identified, described and
mapped BIAs for protected species under the EPBC Act. BIAs 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 4-5 provides an overview of the EPBC-listed species, identified by the EPBC Act
Protected Matters database search, that are associated with a BIA in the PEZ. The locations
of relevant BIAs for EPBC-listed species are shown in Figure 4-4 to Figure 4-8.
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Table 4-5: BIAs intersecting the PEZ

Species Migration route | Foraging Internesting Resting/breeding | Aggregation/calving | Pupping/
nursing

Humpback whale X X

Pygmy blue whale X

Dugong X

Coastal dolphins: X X X

Indo-Pacific humpback

dolphin, bottlenose

dolphin and Australian

snubfin dolphin

Whale shark X

Largetooth/freshwater, X X

dwarf and green

sawfish

Avifauna X X

Flatback turtle X X

Green turtle X X

Hawksbill turtle X X

Loggerhead turtle X
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Marine mammals

Noise logging surveys were undertaken by INPEX to determine the critical areas of use and
to establish a baseline of abundance for cetaceans within the Kimberley region. Noise
loggers were set on the sea floor at two sites: in the Browse Basin 45 km north-west of
Browse Island (in 240 m of water) and at an inshore site near the Maret Islands (in 45 m
of water) between September 2006 and August 2008. The loggers detected anthropogenic
noise signals from vessel activities and seismic surveys, as well as signals from pygmy blue
whales, humpback whales, Antarctic and dwarf minke whales, a signal which is believed to
be from Bryde’s whales, and several unknown great whale signals, plus a plethora of fish
signal types and choruses (McCauley 2009).

There are no identified BIAs for marine mammals within WA-285-P or WA-343-P. However,
a number of marine mammal BIAs overlap the PEZ as outlined in Table 4-5 and shown in
Figures 4-4 and 4-5. Marine mammals associated with a BIA in the PEZ are described in
more detail within this subsection.

Humpback whale

In February 2022, the status of the humpback whale was updated, and the species was
removed from the threatened species list (DAWE 2022r). Despite removal from the
threatened species list, the humpback whale remains a MNES under the EPBC Act as a
listed cetacean and as a listed migratory species.

There are two humpback whale (Megaptera novaeangliae) BIAs located within the PEZ; a
migratory corridor and a breeding and calving area, as shown in Figure 4-4. During their
annual northern and southern migrations, transitory humpback whales will pass through
the PEZ generally between June and October, with peak ingress during July. The population
increases up to mid-August when whales begin to depart on their southern migration. Peak
egress occurs around September and the final groups of whales tend to have departed by
late October (Jenner et al. 2001; Thums et al. 2018).

The migratory habitat for the humpback whale around mainland Australia is primarily
coastal waters less than 200 m in depth and generally within 20 km of the coast (Jenner
et al. 2001). Breeding and calving generally occurs between the Lacepede Islands and
Camden Sound. Camden Sound is considered the northern most limit and is considered an
important calving and breeding area (Jenner et al. 2001). A recent study as part of the
Kimberley Marine Research Project (Thums et al. 2018) analysed three decades of satellite,
aerial, boat-based sightings and determined that abundance was greatest in nearshore
waters in water depths of approximately 35 m. However, whales (including cows and
calves) may also occur in lower abundance elsewhere within and further offshore from the
BIAs, with whales having been recorded in offshore locations such as Browse Island and
Scott Reef (e.g. McCauley 2009). Isolated observations of humpback whales and their
calves have been noted within the Ichthys Field. The closest BIA to the permit areas relates
to calving and resting and is located approximately 100 km south-east from WA-285-P and
175 km east from WA-343-P at its closest point.

Blue Whale

There are two recognised subspecies of blue whale in the southern hemisphere, which are
both recorded in Australian waters. They are the southern (or 'true') blue whale
(Balaenoptera musculus intermedia) and the pygmy blue whale (Balaenoptera musculus
brevicauda) (DoE 2015; DAWE 2021). In general, southern blue whales occur in waters
south of 60°S and pygmy blue whales occur in waters north of 55°S (i.e. not in the
Antarctic) (DoE 2015). On this basis, any blue whales present within the permit areas/PEZ
would be expected to be pygmy blue whales.
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The 2015 Conservation Management Plan for the Blue Whale (DoE 2015) outlines the
distribution of blue whales in Australian waters, and associated BIAs (i.e. migratory corridor
and foraging areas). The closest BIA present within the PEZ, is a migratory corridor, located
approximately 75 km west of WA-285-P and 40 km west of WA-343-P at the closest points.
There is also a foraging BIA at Scott Reef, approximately 100 km west of WA-285-P and
130 km south-west of WA-343-P (Figure 4-4)

Pygmy blue whale migration is thought to follow deep oceanic routes. More recently, the
migration route has been defined as along the shelf edge at depths between 500 m to
1,000 m (DoE 2015). Observations suggest most pygmy blue whales pass along the shelf
edge out to water depths of 1,000 m but centred near the 500 m depth contour (McCauley
& Jenner 2010). Satellite tagging (2009-2011) confirmed that the general distribution of
pygmy blue whales was offshore in water depths >200 m and commonly >1,000 m (Double
et al. 2014).
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Figure 4-4: Biologically important areas associated with whales that intersect the PEZ and EMBA
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Dugongs

Within the PEZ, there is a dugong foraging BIA at Ashmore Reef and another along the
Dampier Peninsula, near Broome (Figure 4-5) which correlates with seagrass habitats
(refer Section 4.9.2).

Dugongs are considered Specially Protected under Schedule 4 of the Biodiversity
Conservation Act 2018 (WA) and are listed as migratory species under the EPBC Act. A
significant proportion of the world’s dugong population occurs in the coastal waters of the
west-Pilbara nearshore, as well as Ningaloo Reef and Exmouth Gulf (Marsh et al. 2011).
Dugongs generally inhabit shallow waters (around 10 m depth) and are commonly found
in mangrove channels of inshore islands and shallow areas near the seagrass habitats on
which they feed (DAWE 20225s).

The shallow seagrass habitat at the Cocos (Keeling) Islands appears suitable for dugongs
and were once part of the dugong’s historical range. However, in 1970, it was reported
that dugongs no longer occur at the Cocos (Keeling) Islands (Hobbs et al. 2007). Since
1970, there have only been three confirmed sightings (in 1989, 1998 and 2007) of dugongs
at the Cocos (Keeling) Islands (Hobbs et al. 2007).

Dolphins

Coastal dolphin BIAs for breeding, resting, calving and foraging are located within the PEZ,
as shown in Figure 4-5. There are three species of coastal dolphin to which these BIAs
relate as discussed below. A recent study of snubfin and humpback dolphins in the
Kimberley region (Waples et al. 2019) confirmed these species of dolphins are present at
low densities and occur as relatively small populations across the Kimberley.

Indo-Pacific bottlenose dolphin

The Indo-Pacific spotted bottle nose dolphin (Tursiops aduncus) is generally considered to
be a warm water subspecies of the common bottlenose dolphin (Tursiops truncatus) and
may occur within the permit areas and the PEZ. The Indo-Pacific spotted dolphin appears
to occupy inshore waters, often in depths of less than 10 m (Bannister et al. 1996). It is
known to occur from Shark Bay, north to the western edge of the Gulf of Carpentaria and
is regarded as a migratory species under the EPBC Act (DAWE 2022t).

Australian snubfin dolphin

The Australian snubfin dolphin (Orcaella heinsohni) may occur within the PEZ. All available
data on the distribution and habitat preferences of Australian snubfin dolphin (Orcaella
heinsohni) indicate that they mainly occur in the shallow coastal and estuarine waters of
the NT and north WA (Beasley et al. 2002; Brown et al. 2017). There are no data to
estimate any past or potential future declines in the area of occupancy for snubfin dolphins
in Australia; however, incidental catches in gilinets (albeit at unknown levels), in addition
to habitat degradation, may lead to a reduction of area of occupancy over the next three
generations for Australian snubfin dolphins (DAWE 2022u).

Indo-pacific humpback dolphin

The Indo-Pacific humpback dolphin (Sousa sahulensis/Sousa chinensis) may occur in the
PEZ with its presence reported along the northern coastline of Australia down to Exmouth
on the WA coastline. The total population size of the Indo-Pacific humpback dolphin in
Australian waters is unknown. Given that the required shallow habitat preferred by this
species occurs continuously throughout its recorded range, the distribution of the Indo-
Pacific humpback dolphin is considered to represent one continuous location (DAWE
2022v).
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Marine reptiles

Turtles

The EPBC Act Protected Matters 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).

Browse Island is the closest turtle-nesting area (located approximately 19 km south-east
of WA-285-P and 68 km south of WA-343-P at the closest points) and is surrounded by a
20 km internesting buffer for green turtles between November and March (DEE 2017a).

Within the PEZ there are a range of BIAs and critical habitats for turtle breeding, foraging
and internesting (Figure 4-6). Nesting rookeries within the PEZ include Browse Island,
Ashmore Reef, Cartier Island, Cassini Island, Scott Reef, Tiwi Islands and the Lacepede
Islands as identified in the Recovery Plan for Marine Turtles in Australia (DEE 2017a). Peak
nesting periods for all turtle species within these areas are generally between November
and April.

A 20 km internesting buffers associated with green turtles have been identified for Browse
Island, Scott Reef (Sandy Islet), Adele Island, Melville Island (Tiwi islands) and Cassini
Island between November and March. Similarly, a 60 km internesting buffer for flatback
turtles has been identified at Cassini Island between May and July (DEE 2017a). At Scott
Reef there is an interesting BIA (20 km buffer) for hawksbill turtles where internesting
occurs in October-February each year, and peaks in December and January (DEE 2017a).
At the Tiwi islands, an internesting buffer for flatback (60 km) and olive ridley (20 km)
turtles has been identified year-round (DEE 2017a) with peak nesting occurring between
June-September and April-June respectively.

Foraging BIAs for these species occurs at the Joseph Bonaparte Depression and Joseph
Bonaparte Gulf, which overlap the PEZ and EMBA (Figure 4-6). Satellite tagging of nesting
female loggerhead turtles from the Ningaloo/Pilbara coast of Western Australia 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). Flatback turtles are known to forage across the Australian continental shelf as far
north as Indonesia and Papua New Guinea (DEE 2017a). There is limited tag recovery data
for olive ridley turtles, but satellite tracking data indicates that they appear to remain on
the Australian continental shelf (Waayers et al. 2015).

Satellite tracking data reviewed in recent studies (Ferreira et al. 2020; Thums et al. 2021)
concluded that the spatial extent of marine turtle internesting areas was adequately
covered by the defined internesting buffers and therefore afforded an appropriate level of
protection. However, the spatial extents of foraging BIAs are considered to potentially
underestimate the distribution of foraging turtles. The closest turtle foraging BIAs to WA-
285-P and WA-343-P relate to Ashmore Reef, Cartier Island and Scott Reef (Figure 4 6).

Turtles are not expected to be present in high numbers in WA-285-P or WA-343-P.
However, individual green turtles may occasionally be present associated with the
internesting buffer at Browse Island, and other marine turtle species are likely to be
present in the waters of the PEZ as it encompasses several locations that support turtle
foraging, nesting and internesting behaviours.
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Sea snakes

The EPBC Act Protected Matters database search identified 26 sea snakes which may occur
within the PEZ (13 of which may also be found in WA-285-P and 12 of which may also be
found in WA-343-P. There are no reported BIAs for sea snakes. Scott Reef is considered a
region of high sea snake endemism and a decline in sea snake abundance has been
reported within the Ashmore Reef MP (Udyawer 2020). Most of the knowledge of sea
snakes in Australian waters comes from trawler bycatch (Udyawer et al. 2020; 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 permit areas,
but their presence is unlikely to be common.

Crocodiles

The salt-water or estuarine crocodile (Crocodylus porosus) 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 BIAs for crocodiles. Due to the species preference for
estuaries and swamps and coastal waters they are unlikely to occur in the open waters of
the permit areas and are more likely to be observed in the PEZ where these preferred
habitats occur.
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Fishes and sharks

While there are no BIAs for fishes and sharks within WA-285-P or WA-343-P, in the PEZ a
BIA exists for whale sharks (foraging area) that largely follows the 125 m ancient coastline
(Figure 4-7). There are also BIAs for sawfish (green, dwarf and freshwater) located to the
south-west and north-east of Broome.

Although not specifically identified as BIAs, several of 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 different locations at different times 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 4 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 International 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). Taylor (1996) and Rowat & Gore (2007) examined whale shark movements at
Ningaloo Reef and observed that the sharks swim parallel to the reef but found no clear
evidence of a north-south migration.

While Ningaloo is the nearest aggregation to the permit areas, it is located over 1,300 km
to the south. Research on the migration patterns of whale sharks in the Indian Ocean,
indicates that a small number of the WA (Ningaloo) population migrate through the wider
vicinity of the Browse Basin region (McKinnon et al. 2002; Wilson et al. 2006; Jenner et al.
2008; Meekan & Radford 2010). 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).
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Within the PEZ, the whale shark BIA largely follows the ancient coastline at 125 m depth
contour KEF and at its closest point is located approximately 5 km from WA-285-P and
10 km from WA-343-P at the closest points. However, based on the levels of whale shark
abundance observed in the studies listed above, 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 of the PEZ (Appendix
A). Only the narrow sawfish and green sawfish were identified in the EPBC Act Protected
Matters database search of the permit areas. While sawfish are identified as potentially
occurring within the permit areas and the PEZ, due to their ecology (generally estuarine
rather than open-ocean species) it is expected that they will only be present in high
numbers on the periphery of the PEZ where the BIAs are located (Figure 4-7).

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 30 species of the family
Syngnathidae which may occur within both permit areas and a further 22 species that may
also potentially be present within the PEZ. Syngnathidae are 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 searches (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). In the permit areas, water depths are
approximately 290 m to 350 m and preclude the presence of seagrass and hard bottom
substrates, which can potentially support coral and macroalgae sponge garden
communities. Therefore, pipefish and seahorses are only expected to occur in areas where
suitable habitats are present, predominantly outside of WA-285-P and WA-343-P, in the
broader PEZ.

Sharks and rays

Six shark species (including whale shark described above) and one ray species were
identified as having the potential to occur in the permit areas (Appendix A). Two additional
shark species and one additional ray species were identified as having the potential to
occur within the PEZ (Table 4-4; Appendix A).

It is considered possible that larger pelagic sharks such as the great white, whale and mako
sharks may transit through the permit areas. The likelihood of these species occurring in
WA-285-P and WA-343-P is expected to be very low as the permit areas are not considered
to provide habitat that is of breeding or feeding importance. As such, these species are
unlikely to be common or resident within the permit areas.

The majority of recorded great white shark movements in Australian waters are reported
to occur between the coast and the 100 m depth contour (DAWE 2022w).

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 WA-285-P or WA-343-
P.

Document No: 0021-AD-PLN-70000 Page 111 of 354
Security Classification: Public

Revision: 1

Last Modified: 10/05/2022



Exploration Drilling WA-285-P & WA-343-P Environment Plan

Legend
B Placename
Maritime Boundaries

Limit of Australlan Territorial Sea
(12 fimit)

+ Australian coastal waters (3nm fmit)

INPEX Interests
—— lehthys Gas Exoor Pipefine
INPEX Exploralion Licsncs WA-285-
[ R
Project Area
e L T r—
-
= = Indicative PEZ boundary
Fish and Shark BIA's
[TTTI1T] vt sawisn
[ [—.
B Green Savien

Whale Shark

EXPLORATION DRILLING
'WA-285-P & WA-343-P

Biological Important Areas (BIAs):
Fishes and Sharks

& [ Security dlassification: PUBLIC

Date: 17 MAR2022 |Paper size: Ad

Map ID: C090-DH-MAP-11123 [Rev.: 0

Drawn:_V. Mitchell|Request: S. Cook

responsibity

ndentil
. INPEX.

The infomation
taken by INPEX

Figure 4-7: Biologically important areas associated with fishes and sharks that intersect the PEZ and EMBA

Document No: 0021-AD-PLN-70000
Security Classification: Public

Revision: 1

Last Modified: 10/05/2022

Page 112 of 354



Exploration Drilling WA-285-P & WA-343-P Environment Plan

Marine avifauna

The permit areas are located within the 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 WA-285-P or WA-343-P. However, the PEZ
overlaps a large number of BIAs for a number of different marine avifauna species (Figure
4-8). The closest BIAs for marine avifauna relate to foraging around Adele Island, Ashmore
Reef and Cartier Island, and Scott Reef. Several nationally important wetlands and Ramsar
sites are also present within the PEZ (refer to Section 4.6). These sites provide important
habitat for marine avifauna.

Vessel-based surveys conducted around the Ichthys gas field, Browse Island and to the
west as far as Scott Reef were conducted by the Centre for Whale Research in 2008.
(Jenner et al. 2008). Seabirds observed included frigatebirds, boobies, terns, noddies,
tropicbirds, petrels, shearwaters and gulls, with the brown booby the most common species
recorded. Of the species recorded during the vessel-based surveys, a number are
migratory species listed under the EPBC Act, including the streaked shearwater, brown
booby, masked booby, lesser frigatebird, bridled tern, lesser crested tern and little tern.
These migratory species can be expected to be encountered in low numbers as they are
likely to transit through the permit areas and the PEZ.

In addition to seabirds, the search of the EPBC Act Protected Matters database identified
32 species of migratory wetland bird species potentially present within the PEZ (six of
which may also occur within both WA-285-P and WA-343-P). These species may migrate
through the permit areas/PEZ to wetland habitats on the mainland and/or larger coastal
islands (DEE 2017b). It is considered unlikely that WA-285-P or WA-343-P would provide
any significant resources to support these species.

Observations of coastal seabirds in Timor-Leste were recorded from surveys undertaken
between 2005-2010 (Trainor 2011). The surveys confirmed the presence of several species
included in Table 4-4 such as Calidris tenuirostris (Great Knot) and Limosa Lapponica
baueri (Bar-tailed Godwit).
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4.10

4.11

4.11.1

4.11.2

Marine pests

Marine pests, or invasive marine species (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 will
survive or may not manage to reproduce and establish a viable population. Many
introduced marine species 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 main supply bases supporting the exploration drilling activity in
WA-285-P and WA-343-P are Broome, Darwin and Dampier described in Section 4.11.5
including a summary of their 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.) First identified in WA in 2010,
further monitoring confirmed the presence of separate populations along approximately
2,800 km of WA coastline. 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).

Eradication of this pest has not been possible and the DPIRD manages Didemnum
perlucidum only at the Montebello Islands where it is known to not have become
established.

Socioeconomic and cultural environment

World heritage areas

No world heritage areas were identified as overlapping WA-285-P, WA-343-P or the PEZ.
National heritage places

The West Kimberley

The West Kimberley was included on the National Heritage List in 2011 and has numerous
values which contribute to the significance of the property, including indigenous, historic,
aesthetic, cultural and natural heritage values (DAWE 2022q). The West Kimberley is

characterised by a diversity of landscapes and biological richness found in its cliffs,
headlands, sandy beaches, rivers, waterfalls and islands.
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4.11.3 Fishing

Commercially significant fish stocks, considered to be key indicator species, that may be
present in WA-285-P and WA-343-P are shown in Table 4-6, including spawning and
aggregation times. These species may be present in the permit areas; however, given the
water depth and absence of suitable habitats they are considered not likely to spawn or
aggregate in the deep waters of WA-285-P or WA-343-P. Preferred spawning and
aggregation areas for these species include shallow coastal habitats, reefs and headlands
and around estuaries.

Table 4-6: Commercially significant fish species

Key commercial fish species | Spawning/aggregation times

Goldband snapper | Goldband snapper typically occur in 50-200 m water depths,
(Pristipomoides multidens) and often concentrated in depths from 80-150 m. They spawn
throughout their range (rather than aggregating at specific
locations) during November to May (extended peak spawning

period).
Narrow-barred spanish | Spanish mackerel occur in continental shelf waters and
mackerel (Scomberomorini | congregate in coastal waters around reefs, shoals and
commerson) headlands to feed and spawn, occurring typically in water

depths from 1-50 m. They form spawning schools around
inshore reefs with peak spawning period of September to
January.

Rankin cod (Epinephelus | Rankin cod typically occur in water depths of 10-150 m. They
multinotatus) spawn throughout their range (rather than aggregating at
specific locations) during June to December and March (peak
spawning period August to October.

Red emperor (Lutjanus sebae) Red emperor typically occur in 10-180 m water depths, and are
often concentrated in depths from 60-120 m. They spawn
throughout their range (rather than aggregating at specific
locations) during September to June (with bimodal peaks from
September to November and January to March).

Bluespotted emperor (Lethrinus | Blue spotted emperor typically occur in water depths of 5-
erythracanthus) 110 m. They spawn throughout their range (rather than
aggregating at specific locations) during July to March
(extended peak spawning period).

Commercial fisheries— Australian waters and external Australian territories

Within the PEZ, five Commonwealth-managed fisheries have the potential to operate, with
three of these overlapping both WA-285-P and WA-343-P, as summarised in Table 4-7.

In addition to the Commonwealth-managed fisheries, 38 State/Territory-managed
commercial fisheries have the potential to operate within the PEZ. Of these, five fishery
boundaries overlap with the permit areas (Table 4-8). Fisheries highlighted in bold in the
below tables have potential fishing grounds that overlap with WA-285-P and WA-343-P.
This does not mean that they are currently active within the exploration permit area;
however, there is a potential that they may be active in the future.
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Table 4-7: Commonwealth-managed commercial fisheries (AFMA-managed)

Commercial fishery

(BOLD denotes overlap
with permit areas)

Fishery summary

The North West Slope Trawl Fishery targets scampi (Metanephrops
australiensis) and deepwater prawn. The fishery is located in deep
water from the coast of the Prince Regent National Park to Exmouth
between the 200 m depth contour to the outer limit of the Australian
Fishing Zone (AFMA 2022a; Patterson et al. 2021).

Six vessels operated in the 2019-20 season with a total catch of 111.5
tonnes, up from 67.4 tonnes in 2018-19. Scampi made up
approximately 65% of the total catch in 2019-20, with the rest made
up of various finfish and other crustaceans (Patterson et al. 2021). It
is the only active fishery in the vicinity of WA-285-P and WA-343-P,
with reportedly low negligible trawl-fishing in the Ichthys field. The
highest levels of fishing intensity (hours per km?) are undertaken
approximately 350 km to the south-west of the permit areas.

North West Slope
Trawl Fishery
Western Tuna and

Billfish Fishery

The Western Tuna and Billfish Fishery targets bigeye tuna (Thunnus
obesus), yellowfin tuna (Thunnus albacares), broadbill swordfish
(Xiphias gladius) and striped marlin (Tetrapturus audax). The fishery
targets areas of reef which are present within the PEZ and mainly use
longline fishing gear to catch the targeted species.

The Billfish Fishery 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 permit areas.

The fishery also includes the waters surrounding Christmas Island and
the Cocos (Keeling) Islands. Fishing for tuna and tuna-like species in
waters outside 12 nm of the Christmas Island and Cocos (Keeling)
Islands’ fisheries is managed by DPIRD under the Western Tuna and
Billfish Fishery Management arrangements (AFMA 2021).

In the fishery there are currently 95 vessels with statutory fishing
rights (AFMA 2022b). However, since 2005 fewer than 5 vessels have
been active in the fishery each year (Patterson et al. 2021).

Western Skipjack Tuna
Fishery

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,
the fishery is not currently active with no fishing in the Western
Skipjack Tuna Fishery since 2008/2009 (AFMA 2022c; Patterson et al.
2021).
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(BOLD denotes overlap
with permit areas)

Southern Bluefin Tuna | The Southern Bluefin Tuna Fishery covers Australian waters out to 200
Fishery nm from the coast. 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. Commercial fishers mainly use
the purse seine fishing method to catch southern bluefin tuna
(Thunnus maccoyii), 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 2022d)
and therefore does not overlap the PEZ or either permit area. No catch
is taken from the NWS.

Northern Prawn Fishery The Northern Prawn Fishery targets banana prawns (Fenneropenaeus
merguiensis, F. indicus) tiger prawns (Penaeus esculentus, P.
semisulcatus) and endeavour prawns (Metapenaeus endeavouri, M.
ensis) in northern Australian waters (Patterson et al. 2021). The
fishery occasionally operates from Cape York in Queensland to Cape
Londonderry in WA and is predominantly active in the shallower
waters of the PEZ with the highest catches taken offshore from
mangrove forests, which act as juvenile nursery areas (Patterson et
al. 2021). The fishery does not overlap WA-285-P or WA-343-P.

To manage the fishery, there are 2 fishing seasons (April—June and
August—November). There are currently 52 vessels with fishing rights
in the fishery (maximum number vessels at one time) and bottom
trawl fishing gear is used in this fishery (AFMA 2022e). Total catch in
2020 was 4,767 tonnes, comprising 4,653 tonnes of prawns and 114
tonnes of byproduct species (predominantly squid, bugs and scampi)
(Patterson et al. 2021).

Table 4-8: State/Territory-managed commercial fisheries (WA DPIRD/NT DITT)

Commercial fishery Fishery summary

(BOLD denotes overlap
with permit areas)

Northern Demersal The Northern Demersal Scalefish Managed Fishery is primarily a
Scalefish Managed trap-based fishery which targets red emperor (Lutjanus sebae) and
Fishery (WA) Area 2 gold band snapper (Pristipomoides multidens). The fishery operates

off the north-west coast of WA in the waters east of longitude
120°E and overlaps the PEZ. There are currently 11 licences in Area
2 and the value of the fishery is estimated at $5-10 million
(Gaughan & Santoro 2021).

(Area 1 & 2 overlaps PEZ
but not permit areas)
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(BOLD denotes overlap
with permit areas)

Fishery summary

Mackerel Managed
Fishery (WA) Area 1

(Area 2 overlaps PEZ but
not permit areas)

North Coast Shark
Fishery (Cwith/WA)
Northern Zone

(Southern Zone overlaps
PEZ but not permit areas)

Pearl Oyster Managed
Fishery (WA) Zone 3

(Zones 1 and 2 overlap
PEZ but not permit areas)

West Coast Deep Sea
Crustacean Fishery
(WA)

Trochus Fishery (WA)

The Mackerel Managed Fishery uses near-surface trolling gear from
vessels in coastal areas around reefs, shoals and headlands (WAFIC
2022a). The fishery targets narrow-barred Spanish mackerel
(Scomberomorus commerson) and lands over 80% of the annual
large pelagic catch in WA. There are currently 48 licences in the
fishery with 14 active in the Kimberley area (Area 1) (Gaughan &
Santoro 2021).

The northern shark fisheries comprise the state-managed WA North
Coast Shark Fishery in the Pilbara and western Kimberley (closed
since 1998), and the Joint Authority Northern Shark Fishery in the
eastern Kimberley. The primary fishing methods used are pelagic
gillnets and longlines, and most activity and catch occur in waters
off the NT (Patterson et al. 2021).

Target species of the northern shark fisheries included the sandbar
(Carcharhinus plumbeus), hammerhead (Sphymidae spp.), blacktip
(C. limbatus) and lemon sharks (Negaprion brevirostris) (AFMA
2022f). The Joint Authority Northern Shark Fishery has not been
active since 2008/2009 to enable recovery of shark species (AFMA
2022f).

The WA Pearl Oyster Managed Fishery is the only remaining
significant wild-stock fishery for pearl oysters in the world. It is a
quota-based, dive fishery operating in the shallow coastal waters
along the NWS (WAFIC 2022b). The main fishing grounds (Zone 2)
are off Eighty Mile Beach (Gaughan & Santoro 2021). In 2019, the
catch was taken in Zone 2 only with no fishing in Zones 1 or 3. The
number of wild-caught pearl oysters was 611,816 harvested over
14,022 dive hours (Gaughan & Santoro 2021).

The West Coast Deep Sea Crustacean Fishery operates using baited
pots in a long-line formation in the shelf edge waters > 150 m
depth (Gaughan & Santoro 2021). The catch in 2019 was 153.2
tonnes dominated by crystal (snow) crabs (Chionoecetes opilio)
with the majority sold live to Asian markets (Gaughan & Santoro
2021).

The Trochus Fishery is a small fishery based on a single target
species (Trochus niloticus) harvested by hand from King Sound and
the Buccaneer Archipelago. The fishery is operated by the Bardi
Jawi and Mayala Aboriginal communities (Gaughan & Santoro
2021). Trochus are found on reef tops and are harvested at low
tide. The annual harvest in the past decade has ranged between 2
and 15 tonnes with the product sold locally and overseas (WAFIC
2022c).
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Commercial fishery

(BOLD denotes overlap
with permit areas)

Fishery summary

Kimberley Prawn Managed
Fishery (WA)

Specimen Shell Managed
Fishery (WA)

South West Coast Salmon
Managed Fishery (WA)

North Coast Crab Fishery
(Including Kimberley Crab
and Pilbara Crab) (WA)

Marine Aquarium Fish
Fishery (WA)

The Kimberley Prawn Managed Fishery predominantly target
banana prawns (Penaeus merguiensis) and catch also includes tiger
prawns (Penaeus esculentus), endeavour prawns (Metapenaeus
endeavouri) and western king prawns (Penaeus latisulcatus). The
fishery operates from the north eastern boundary of the Exmouth
Gulf Prawn Fishery to Cape Londonderry, in the PEZ (WAFIC
2022d). In 2019 the total prawn landings were 100 tonnes the
lowest catch on record (Gaughan & Santoro 2021).

The Specimen Shell Managed Fishery is based on the collection of
individual shells for the purposes of display, collection, cataloguing,
classification and sale. Approximately 200 different species of
Specimen Shell are collected generally by hand in shallow coastal
waters (Gaughan & Santoro 2021). The fishery currently has 31
licences with a maximum of 4 divers allowed in the water per
licence at any one time. Total catch in 2019 was 7,232 shells. While
the fishery covers the entire WA coastline, there is some
concentration of effort in areas adjacent to population centres in
the PEZ such as Broome.

South West Coast Salmon Managed Fishery targets WA salmon
(Arripis truttaceus) and in 2019 the total catch was 147.8 tonnes
using beach seine nets (Gaughan & Santoro 2021).

In 2015 and 2016 very large schools of salmon were observed in
south-western waters and as far north as Exmouth, which is further
north than ever previously reported.

The North Coast Crab Fishery is a trap-based fishery which targets
blue swimmer crabs (Portunus pelagicus) in the Pilbara (the Pilbara
Crab Managed Fishery) and mud crabs (Scylla serrata) in the
Kimberley (the Kimberley Crab Managed Fishery). Catch rates in
2019 were 19.3 tonnes for blue swimmer crabs and 7.4 tonnes for
mud crabs (Gaughan & Santoro 2021).

This Marine Aquarium Fish Fishery is typically more active in coastal
waters south of Broome with higher levels of effort around the
Capes region, Perth, Geraldton, Exmouth, Dampier and Broome
(Gaughan & Santoro 2021). The fishery resource includes more
than 1,500 species of marine aquarium fishes under the Marine
Aquarium Fish Managed Fishery Management Plan 2018. Operators
are also permitted to take coral, live rock, algae, seagrass and
invertebrates. Ten out of twelve licences were active in 2019 with a
total catch of 69,446 fishes, predominantly the Scribbled Angelfish
(Chaetodontoplus duboulayi) (Gaughan & Santoro 2021).
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(BOLD denotes overlap
with permit areas)

Hermit Crab Fishery (WA) The Hermit Crab Fishery specifically targets the Australian land
hermit crab (Coenobita variabilis) for the domestic and international
live pet trade. The fishery operates throughout the year and is one
of two land-based commercial fisheries in WA. The fishery is
currently permitted to fish in waters north of Exmouth Gulf. There
was only one active licence in 2019 with a total catch of < 60,000
crabs (Gaughan & Santoro 2021).

Broome Prawn Managed In 2019, extremely low fishing effort occurred in the Broome Prawn

Fishery (WA) Managed Fishery as only one boat undertook trial fishing to
investigate whether catch rates were sufficient for commercial
fishing. This resulted in negligible landings of western king prawns
(Penaeus latisulcatus) (Gaughan & Santoro 2021).

Abalone Managed Fishery The Abalone Managed Fishery includes the West Coast Roe’s
(WA) Abalone (Haliotis roei) resource and the South Coast Greenlip (H.
laevigata) / Brownlip (H. conicopora) Abalone resource. Roe’s
abalone is found in commercial quantities from the South
Australian/ WA border to Shark Bay. The commercial fishery
harvest method is a single diver working off a *hookah’ (surface-
supplied breathing apparatus) using an abalone ‘iron’ to prise the
shellfish off rocks (WAFIC 2022e). The fishery operates in shallow
coastal waters coinciding with abalone distributions (Gaughan &
Santoro 2021). Although the area of the fishery overlaps the permit
areas, no fishing effort occurs there given the water depth, water
temperature and lack of suitable habitat.

Northern Zone/Area 8
overlaps PEZ

Nickol Bay Prawn Managed The Nickol Bay Prawn Managed Fishery operates along the western

Fishery (WA) part of the NWS and predominantly target banana prawns (Penaeus
merguiensis) (WAFIC 2022d). Total catch in 2019 was 254 tonnes
of which 216 tonnes were banana prawns (Gaughan & Santoro

2021).
Pilbara Trap Managed The main species landed by the Pilbara Trap Managed Fishery and
Fishery and Pilbara Fish Pilbara Fish Trawl Interim Managed Fishery are blue spotted
Trawl Interim Managed emperor (Lethrinus punchtulatus), red emperor (Lutjanus sebae)
Fishery (WA) and rankin cod (Epinephelus multinotatus). Of the total commercial

catches of demersal scalefish in the Pilbara in 2019 (2,980 tonnes),
72% (2,152 tonnes) were landed by the trawl sector and 23% (680
tonnes) taken by the trap sector with the remaining 5% (148
tonnes) taken by the line sector - see below Pilbara Line Fishery
(Gaughan & Santoro 2021).
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Pilbara Line Fishery (WA) The Pilbara Line Fishery uses a drop line fishing method. The
fishery is made up of 9 fishing boat licences allowing them to fish
for any nominated 5-month block period during the year (WAFIC
2022f). The indicator species blue spotted emperor (Lethrinus
punchtulatus), red emperor (Lutjanus sebae) and rankin cod
(Epinephelus multinotatus). and ruby snapper (Etelis carbunculus)
are used to assess stock status. In 2019, 148 tonnes were landed.
(Gaughan & Santoro 2021).

Kimberley Gillnet and The Kimberley Gillnet and Barramundi Fishery extends from the

Barramundi Fishery (WA) WA/NT border to the northern end of Eighty Mile Beach, covering
the river systems and tidal creek systems of the Cambridge Gulf,
the Ria coast of the northern Kimberley, King Sound (Gaughan &
Santoro 2021). The fishery targets barramundi (Lates calcarifer)
and is limited to four licences. Fishing is now prohibited between
the southern boundary to north of Willie Creek and in King Sound.
Barramundi catch in 2019 was 47 tonnes comprising 64% of the
fishery total catch with the remainder comprising of Threadfin,
Tripletail, Black Jewfish and sharks (Gaughan & Santoro 2021).

Onslow Prawn Managed The Onslow Prawn Fishery predominantly targets banana prawns

Fishery (WA) (Penaeus merguiensis) but also catches tiger prawns (Penaeus
esculentus), endeavour prawns (Metapenaeus endeavouri) and
western king prawns (Penaeus latisulcatus) (WAFIC 2022d). Area 3
of the fishery slightly overlaps the PEZ; however, areas trawled in
2019 do not overlap the PEZ with total landings in 2019 less than
50 tonnes undertaken by one boat over 28 days of fishing effort
(Gaughan & Santoro 2021).

Timor Reef Fishery (NT) The Timor Reef Fishery primarily targets the higher-valued gold-
band snapper (Pristipomoides multidens) and other Pristipomoides
species. Significant quantities of red snappers (Lutjanus
malabaricus, L. erythropterus), red emperors (L. sefcae) and cods
(Family Serranidae) are also harvested. In 2018, 382 tonnes of
gold-band snapper and 391 tonnes of red snapper were landed
(AFMA 2022f). The fishery operates from north-east of Darwin to
the WA/NT border and to the outer limit of the Australian Fishing
Zone (NTSC 2022a).

Demersal (multigear) The Demersal (multigear) Fishery targets mainly red snappers

Fishery (NT) (Lutjanus malabaricus, L. erythropterus) and gold-band snappers
(Pristipomoides spp.). Drop lines, traps and trawl are the main gear
types used in the fishery and catch data recorded 2526 tonnes of
red snapper landed in 2018 (AFMA 2022f). The fishery extends 15
nm from the LWM to the outer boundary of the Australian Fishing
Zone (NTSC 2022b).
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Fishery summary

Barramundi Fishery (NT)

Bait Net Fishery (NT)

Coastal Net Fishery (NT)

Coastal Line Fishery (NT)

Trepang Fishery (NT)

Aquaculture (NT)

The Barramundi Fishery extends from the high water mark out to

3 nm and targets barramundi (Lates calcarifer) and king threadfin
(Polydactylus macrochir) using gillnets, with the season running
from 1 February to 30 September. The area covered by the fishery
covers some parts of the PEZ; namely, around the Tiwi Islands.
According to the Northern Territory Seafood Council (NTSC), many
areas are excluded from the fishery defined by fishery closure lines,
protection zones and various National Parks and MPs (NTSC 2022c).

Commercial fishers within the Bait Net Fishery are allowed to take
all fish for use as bait except barramundi, threadfin salmon,
Spanish mackerel or mud crab. Commercial fishing for bait is
allowed from the high-water mark to the 3 nm seaward of the LWM
but excluding Darwin Harbour and Shoal Bay. The fishery is
currently restricted to two licences which are both allocated (NTG
2022a).

The Coastal Net Fishery targets a range of species, particularly
mullet (Mugil spp.), blue threadfin (Eleutheronema tetradactylum),
shark and queenfish (Scomberoides commersonnianus). As with the
Coastal Line Fishery, the Coastal Net Fishery operates inshore,
extending from the high-water mark out to 3 nm. There are five
current licences with mullet being the primary species taken in the
fishery (NTG 2022b).

The NT Coastal Line Fishery mainly targets black jewfish
(Protonibea diacanthus) and golden snapper (Lutjanus johnii). The
fishery extends along the NT coast between the high-water mark
and 15 nm out from the LWM (NTG 2022c). The western zone
extends from the WA border to the Cobourg Peninsula. It is
restricted to 52 licences. The main species taken are black jewfish
and golden snapper with the total catch limited to 145 tonnes and
4.5 tonnes respectively (NTG 2022c¢)

The NT Trepang Fishery area extends from the NT high-water mark
out to 3 nm. There are 6 licences in the Trepang Fishery, with only
one or two boats active over the past few years. Trepang are
typically harvested by hand from the intertidal and subtidal zones
within the PEZ. The main species targeted is the sandfish
(Holothuria scabra), commonly found in coastal areas with soft
sediments and seagrass beds (NTSC 2022d).

The two major aquaculture activities include Pearl Oyster (Pinctada
maxima) culture and Barramundi farming (Lates calcarifer). Other
products include sea cucumber (trepang), giant clams and
freshwater plants. Sea cucumber 'ranching' occurs on Goulburn
Island and Groote Eylandt, with hatchery-produced juveniles used
to restocked suitable areas at sea (NTSC 2022e).
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Aquarium Fishery (NT) The Aquarium Fishery extends from the NT inland estuarine and
marine waters out to the outer boundary of the Australian Fishing
Zone, excluding Aboriginal sacred sites and other closed areas. The
fishery targets freshwater and marine species including fish, plants
and invertebrates using hand collections or small scoop nets. In
2016, there were 11 licences with only 3 boats active. (NTSC

2022f).
Jigging Fishery (NT) The Jigging Fishery is currently closed.
Mollusc Fishery (NT) The Mollusc Fishery operates in intertidal waters from the high-

water mark out to the low water mark. Molluscs are collected by
hand and only shellfish can be taken with no collection of pearl
oysters or cephalopods allowed. There is only one commercial
licence allocated by the NT Government (NTG) (NTG 2022d).

Mud Crab Fishery (NT) The Mud Crab Fishery targets mud crabs (Scylla serrata). The
fishery operates in NT tidal waters year-round but most activity
stops during the wet season (NTSC 2022g). As of 2016, 49 licences
were active across 35 operators, with most working from a single
dinghy (NTSC 2022g).

Offshore Net and Line The Offshore Net and Line Fishery targets blacktip sharks

Fishery (NT) (Carcharhinus tilstoni, C. limbatus and C. sorrah) and grey
mackerel (Scomberomorus semifasciatus) (AFMA 2022f). The
fishery extends from the NT high water mark out to the Australian
Fishing Zone. However, most fishing occurs in the coastal zone
within 12 nm of the coast, and immediately offshore in the Gulf of
Carpentaria (NTG 2022e). The 2018 landings comprised of 42 and
499 tonnes of blacktip sharks and grey mackerel respectively
(AFMA 2022f).

Pearl Oyster Fishery (NT) The Pearl Oyster Fishery extends from the NT high water mark to
the outer boundary of the Australian Fishing Zone. A total of
138,000 oysters can be collected by hand only each year (NTG
2022f). There are currently 5 licences in the fishery.

Spanish Mackerel Fishery The Spanish Mackerel Fishery targets narrow-barred Spanish

(NT) mackerel (Scomberomorus commerson) within Territory waters
from the high-water mark out to the outer boundary of the
Australian Fishing Zone; however, most effort is generally focused
around reefs, headlands and shoals. The fishery is restricted to 15
licences and most Spanish mackerel are caught off the western and
eastern mainland coasts and near islands including Bathurst Island
in the PEZ (NTG 2022g).
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Small Pelagic
Developmental Fishery
(NT)

Fishing Tour Operator
Fishery (NT)

Cocos (Keeling) Islands
Marine Aquarium Fish
Fishery

Christmas Island Line
Fishery

The Small Pelagic Developmental Fishery targets Blacktip sharks
(Carcharhinus tilstoni, C. limbatus and C. sorrah). There are
currently three active licences with a commercial catch of 0.1
tonnes reported in 2017 (NTG 2019).

Commercial fishing tour operators are managed by the NTG and
operate under specific licence conditions including reporting of
catch and effort statistics. The fishery operates in non-tidal and
tidal NT waters to the outer limit of the Australian Fishing Zone
generally in areas that are accessible to the general public. They
predominately operate near to population centres. The most
common species include barramundi, golden snapper, stripey
shapper, saddletail snapper and grass emperor caught primarily
using hook and line (NTG 2019).

The Cocos (Keeling) Islands Marine Aquarium Fishery covers waters
of the Australian Fishing Zone within the 12 nm territorial waters of
Cocos (Keeling) Islands, excluding the waters of North Keeling
National Park and the AMP. The fishery is managed by WA DPIRD
and is the only regulated fishery operating within the 12 nm
boundary around the Cocos (Keeling) Islands (Hourtson 2010). The
target species is the Yellowheaded Angelfish (Centropyge joculator)
which is endemic to the Cocos (Keeling) Islands and Christmas
Island (Gaughan & Santoro 2021). The angelfish are collected using
hand or scoop net or seine net of specific dimensions. There is only
one licence issued for the fishery and catch data is not reportable
due to confidentiality provisions (Gaughan & Santoro 2021).

The Christmas Island Line Fishery operates within the 12 nm
territorial waters of Christmas Island and is managed by WA DPIRD
on behalf of the Commonwealth government. The fishery primarily
targets pelagic species, mainly wahoo (Acanthocybium solandri)
and yellowfin tuna (Thunnus albacares) however demersal fishing
activities are also undertaken for mainly deepwater snappers
(Gaughan & Santoro 2021).

The commercial catch for the fishery usually consists of catch data
from only two vessels and the exact catch data in many years is not
reportable due to confidentiality provisions. The total reported catch
for this fishery has been less than 10 tonnes per annum over the
last ten years (Gaughan & Santoro 2021).

Commercial fisheries — International waters

Within the international waters of the PEZ, Indonesian capture fisheries contribute
significantly to the national economy’s income, foreign exchange, and employment. In
2010, the industry produced 5.4 million tons of fish. To manage the fishery areas, the
Indonesian government established 11 fishery management areas covering Indonesia’s
territorial sea and EEZ (ADB 2014).
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Although there are 11 fisheries management areas, lack of enforcement and lack of
awareness of the need for sustainable fisheries management have resulted in the
degradation of fish stocks in several areas. The use of unsuitable fishing gear has further
declined fish stocks in certain areas, especially the coastal zone, which is exploited by 85%
of Indonesian fishers. Additionally, foreign fleets threaten fisheries, although it is difficult
to obtain accurate data on the number of vessels and their mode of operations (ABD 2014).

As described in Section 4.5.1 approximately 65% of the East Nusa Tenggara regional
fisheries production comes from the Savu Sea (Perdanahardja & Lionata 2017) where
unsustainable fisheries practices are known to pose a threat to marine fauna in the region.

Recreational fishing

There is no evidence that recreational fishing occurs within WA-285-P or WA-343-P due to
the distance from land and a lack of features of interest. A wide range of recreational
activities do 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. Fishing charters operate
along parts of the mainland coast, including some locations within the PEZ, such as the
Tiwi Islands and Flat Top Bank, all of which are readily accessible from Darwin. Some of
the recreationally important species of the coastal areas include barramundi (Lates
calcerifer), mangrove jack (Lutjanus argentimaculatus), jewfish (Argyrosomus
hololepidotus) and bream.

Fishing methods typically involve rod and line gear and approximately three quarters of
fish caught by fishing tour operators are released (NTG 2019). While the survivorship of
released barramundi is high, the same is not true for reef-associated species, such golden
snapper and black jewfish. Both species are susceptible to pressure-induced injuries
(barotrauma), with the rate of injury and post-release mortality proportional to capture
depth. Concerns regarding the impacts of barotrauma on reef fishes (and other factors)
have led to the development of new management controls on the harvest of these species
(NTG 2019).

Offshore islands, coral reef systems and continental shelf waters are increasingly targeted
by fishing-based charter vessels (Gaughan & Santoro 2021). Extended fishing charters are
known to operate during certain times of the year to fishing spots off the WA and NT coast,
including Scott Reef, Tiwi Islands and Flat Top Bank.

Christmas Island and the Cocos (Keeling) Islands are popular tourist destinations for
recreational fishing, snorkelling, and diving. Recreational and artisanal fishing are
undertaken around the Cocos (Keeling) and Christmas Islands targeting both finfish and
invertebrate species (Gaughan & Santoro 2021). Christmas Island recreational boat fishers
troll for pelagic species including wahoo (Acanthocybium solandri), dog tooth tuna
(Gymnosarda unicolor), yellowfin tuna (Thunnus albacares) and mahi mahi (dolphin fish)
(Coryphaena hippurus) (DoF 2007). Recreational boat fishers target the near-shore waters
around the Island by trolling using surface lures for giant trevally. Shore-based fishing is
also popular with fishers mostly targeting rainbow runner (Elagatis bipinnulata) and giant
trevally (Caranx ignobilis) off the rocky shoreline. Free diving for rock lobster is also a
popular fishing activity on the limited fringing reefs around Christmas Island (DoF 2007).

Traditional fishing

Australian traditional fishing

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 (DAWE
2022x). The EPBC Act Protected Matters database search (Appendix A; NIAA 2022)
identified the following six IPAs:
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e Balanggarra IPA (located in the Kimberley region near the WA border including Cape
Londonderry)

e Bardi Jawi IPA (located on Dampier Peninsula)
e Dambimangari IPA (located in the Buccaneer Archipelago/Prince Regent area)
e Karajarri IPA (located at the northern end of Eighty Mile Beach)

e Marri-Jabin IPA and Thamurrurr Rangers (located around the Moyle and Little Moyle
River area NT)

e Uunguu IPA (600 km north-east of Derby on the far north-west coast of the Kimberley)
e Yawuru IPA (located in Roebuck Bay).

These IPAs are all expected to have traditional fishing activities ongoing. Other non-
designated areas along the WA and NT coastline may also be used for traditional fishing.

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
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).

Indigenous harvest of traditional 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).

Indonesian traditional fishing

The Australian and Indonesian governments signed a memorandum of understanding
(MolU) in 1974 (DSEWPaC 2012a) which permits fishing by Indonesian and Timorese
fishers, using traditional fishing methods only, in an area of Australian waters in the Timor
Sea. The MoU area, which has become known as the "MoU Box”, covers Scott Reef and its
surrounds, Seringapatam Reef, Browse Island, Ashmore Reef, Cartier Island and various
banks and shoals (Figure 4-2).

The MoU requires fishers to use traditional sail-powered fishing vessels and hon-motorised
equipment, and prohibits them from taking protected species, such as turtles, dugongs
and clams. Fishers target a range of animals, including trepang, trochus, reef fish and
sharks. Indonesian fishing effort is high at Scott Reef and also takes place at Browse Island.

Although both permit areas fall within the MoU Box, due to the nature of traditional fishing
activities, the actual fishing effort generally only occurs in the shallow subtidal / intertidal
habitats of the reefs and islands within the PEZ.

Traditional Indonesian fishing effort is intense at Seringapatam Reef and Commonwealth
waters in the Scott Reef complex. Depending on the intensity of effort and composition of
catch, the extraction of living resources from these KEFs may affect trophic structures and
ecological functioning (DSEWPaC 2012a).

Other traditional activities

As described in Section 4.4, several State and Territory reserves and MPs contain places
of cultural and spiritual importance. The establishment of such places within the reserves
and MPs will contribute to the conservation and protection of these important sites. The
majority of these cultural heritage values occur on land (above the high-water mark) and
are therefore considered not to be directly impacted by the petroleum activity described in
this EP; however, some do have sea-related aspects.
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4.11.4 Aquaculture

4.11.5

There are no aquaculture operations in WA-285-P or WA-343-P. Aquaculture development
in the region is dominated by the production of pearls from the species Pinctada maxima.
A large number of pearl oysters for seeding is obtained from wild stocks and supplemented
by hatchery-produced oysters with major hatcheries operating at Broome and the Dampier
Peninsular (Gaughan & Santoro 2021). The wild shell collection occurs in shallow coastal
waters (WAFIC 2022b). All the leases are within 35 m diving depth. Pearl farm sites within
the PEZ are located mainly along the Kimberley coast, particularly in the Buccaneer
Archipelago, in Roebuck Bay and at the Montebello Islands.

Marine aquaculture initiatives in the Kimberley region include farming barramundi (Lates
calcarifer) in the Cone Bay Kimberley Aquaculture Development Zone, situated
approximately 200 km north-east of Broome comprising of 20 km? that was declared in
2014 (Gaughan & Santoro 2021).

A commercial pearl oyster hatchery and the Kimberley Training Institute aquaculture
facility are located within the Broome Tropical Aquaculture Park (Gaughan & Santoro
2021). The Ardyaloon Hatchery is located on the Dampier Peninsula at One Arm Point and
hatches the Trochus niloticus shell to create a commercially sustainable industry harvesting
the shell.

An analysis by WorldFish has indicated that aquaculture will overtake capture fisheries as
the major source of fish in Indonesia before 2030 (Phillips et al. 2015). By volume,
Indonesian aquatic production is dominated by seaweeds due to the simple farming
techniques required, low capital and material inputs, and short production cycles. However,
by value, domestically consumed species such tilapia (Oreochromis spp.) and milkfish
(Chanos chanos), together with export-orientated commodities such as shrimp and tuna,
are of greater importance (Phillips et al. 2015).

Shipping and ports

Vessel tracking data from AMSA's Craft Tracking System (CTS) for January 2022 is
presented in Figure 4-9. The CTS collects vessel traffic data from a variety of sources,
including terrestrial and satellite shipborne Automatic Identification System (AIS) data
sources. Figure 4-9 highlights the presence of commonly used transit routes in the vicinity
of the permit areas used by supply vessels routinely supporting offshore developments in
the Browse Basin including the INPEX Ichthys and Shell Prelude floating liquified natural
gas (FLNG) facility. The major shipping lanes linking WA to Indonesia are situated over
180 km to the west of both permit areas (Figure 4-9).

The closest ports to WA-285-P and WA-343-P are Derby, Broome and Wyndham. These
are small ports, exporting nickel, lead, zinc and cattle, and importing products to support
their local communities. The Port of Broome provides supply facilities for the petroleum
industry operating in the Browse Basin.

By comparison, the ports along the north-west and north coast, such as Onslow, Dampier,
Cape Lambert, Port Hedland, and Darwin handle much larger tonnages of iron ore, and
petroleum exports, with shipping routes throughout the region.

The main supply bases for vessels supporting the petroleum activity are Darwin, Broome
and Dampier. As all vessels have the potential to act as vectors for marine pests to these
ports, a brief description of the current and historical IMS status of these ports is provided
below.
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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, PSVs and AHSVs, 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 IMS have been detected; however, none of these are listed as
noxious species by the 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, Golders 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 (Golders
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 (LNG) and liquified petroleum gas (LPG) 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.

Broome Port

Broome Port is the largest deepwater port in the Kimberly region of WA and is managed
by the Kimberley Ports Authority. Broome Port facilities comprise a single 650 m jetty from
the shore to deep-water, with almost 600 m of berth space, which is designated into 12
berths. Aside from the main jetty, there are approximately 160 moorings in the port
(Bridgwood and McDonald 2014). The port is the main fuel and container hub port for the
Kimberley region, and in recent years its principal exports have been livestock and offshore
drilling rig equipment and materials (Kimberley Ports Authority 2021).

Broome Port waters are dominated by the tidal regime of the region, with spring tidal range
in excess of 9.5 m. Substrates within Broome Port are predominantly soft mud tidal flats
but some rocky substrates do occur with large expanses of substrate exposed at low tide.
Submerged artificial substrates include the steel jetty piles as well as the boat moorings,
although most of these are intertidal. Areas of mangroves exist within and nearby to
Broome Port, particularly in Dampier Creek to the north-east, and in Willie Creek directly
to the north (Bridgwood and McDonald 2014).

At Broome Port, the presence of IMS is monitored through the WA DPIRD’s State-wide
Array Surveillance Program (SWASP) (Kimberley Ports Authority 2021). The SWASP
program involves the deployment of passive settlement arrays to monitor for growth and
shoreline searches to identify potential IMS with surveillance occurring in ports every six
months.
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4.11.6

4.12

4.12.1

Previous incursions of IMS reported at Broome Port include black-striped mussel (Mytilopsis
sallei) on illegal Indonesian fishing boats (McDonald 2008) and the colonial sea squirt (D.
perlucidum) first reported in WA waters in 2010 (DPIRD 2021).

In comparison to Darwin Port, less information is available with respect to IMS that may
be present in Broome Port. However, from the information presented it can be concluded
that IMS have been identified in Broome Port and therefore it is not considered as a pristine
environment.

Dampier Port

Dampier Port is managed by the Pilbara Ports Authority with the main exports including
iron ore, salt, LNG, anhydrous ammonia as well as project cargo, break bulk and general
cargo. The port consists of ten port terminals with four separate navigational channels and
includes inshore, relatively calm and turbid environments that are sheltered by the 42
islands of the Dampier Archipelago and Murujuga. Offshore areas of Dampier Port are
influenced by clearer oceanic waters and rougher seas. With its variety of conditions,
Dampier Port supports a wide range of marine habitat types including mangroves, rocky
shores, sand and mud shores, macroalgal communities and coral reefs (Pilbara Ports
Authority 2021).

Since 2016, Dampier Port has been part of the SWASP and undertakes surveillance every
six months as part of the program. In comparison to Darwin Port and Broome Port, less
information is available with respect to marine pests that may be present in Dampier Port.
However, it is reasonable to conclude that given it is an operationally active port, it is not
considered as a pristine environment.

Other industries

The existing INPEX Ichthys facility (subsea and on the surface) is present within WA-50-L
(adjacent to WA-285-P and approximately 60 km south of WA-343-P) consisting of a
subsea production system, CPF Explorer and FPSO Venturer.

The next closest operational production facility to the permit areas, is the Shell Prelude
FLNG facility located approximately 25 km to the north-east of WA-285-P and
approximately 50 km south of WA-343-P.

The North West Cable System (NWCS) is a purpose-built, submarine fibre cable system
designed to serve Australia’s onshore and offshore resources industry. The NWCS has been
providing connectivity (high-speed data and voice communication services) to INPEX's
Ichthys facility since 2017 when the NWCS became operational.

Summary of values and sensitivities
WA-285-P

Table 4-9: Particular values and sensitivities potentially within WA-285-P

Value and sensitivity Description

Receptors that are considered socially Fisheries (traditional and commercial).
important as identified during stakeholder
engagement (including social and cultural
heritage).
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Value and sensitivity

Description

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 WA-285-P.

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

WA-285-P overlaps the continental slope
demersal fish communities KEF.

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

None identified within WA-285-P.

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

None identified within WA-285-P.

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

None identified within WA-285-P.

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 WA-285-P.

These have been categorised as marine fauna:

. marine mammals
. marine reptiles

. fishes and sharks
. marine avifauna.

Also refer to Appendix A (EPBC Act Protected
Matters database search report - WA-285-P).

a Commonwealth
sensitivities that exist | marine area within the
in, or in relation to, meaning of the EPBC
part or all of: Act.

Any values and

Productivity and diversity associated with
planktonic communities and benthic

communities.

Commonwealth land
within the meaning of
the EPBC Act.

None identified within WA-285-P.

BIAs associated with EPBC-listed species.

The north eastern corner of WA-285-P
overlaps the boundary of a 20 km internesting
buffer at Browse Island which provides critical
habitat for green turtles.
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4.12.2 WA-343-P

Table 4-10: Particular values and sensitivities potentially within WA-343-P

Value and sensitivity

Description

Receptors that are considered socially
important as identified during stakeholder
engagement (including social and cultural
heritage).

Fisheries (traditional and commercial).

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 WA-343-P.

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

WA-343-P overlaps the continental slope
demersal fish communities KEF

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

None identified within WA-343-P.

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

None identified within WA-343-P.

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

None identified within WA-343-P.

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 WA-343-P.

These have been categorised as marine fauna:

. marine mammals
. marine reptiles

. fishes and sharks
. marine avifauna.

Also refer to Appendix A (EPBC Act Protected
Matters database search report - WA-343-P).

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 WA-343-P.

BIAs associated with EPBC-listed species.

There are no known BIAs or critical habitats
associated with listed threatened species or
migratory species that overlap WA-343-P.
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4.12.3 PEZ

Table 4-11: Particular values and sensitivities potentially within the PEZ

Value and sensitivity

Description

Receptors that are considered socially
important as identified during stakeholder
engagement (including social and cultural
heritage).

Fisheries (commercial, traditional and
recreational).

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 4.9.2 and include the
Commonwealth and state marine reserves and
KEFs listed below.

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

KEFs:

e Continental slope demersal fish
communities

e Ancient coastline at 125 m depth contour

e Ashmore Reef and Cartier Island and
surrounding Commonwealth waters

e Canyons linking the Argo Abyssal Plain
with Scott Plateau

e Canyons linking the Cuvier Abyssal Plain
and the Cape Range Peninsula

e Carbonate bank and terrace system of the
Sahul Shelf

e Mermaid Reef and Commonwealth waters
surrounding the Rowley Shoals

e Pinnacles of the Bonaparte Basin

e Seringapatam Reef and Commonwealth
waters in the Scott Reef complex

e Carbonate bank and terrace system of the
Van Diemen Rise

e Shelf break and slope of the Arafura Shelf

e Tributary canyons of the Arafura
Depression

e Exmouth Plateau
e Glomar Shoals.
Benthic habitats:

e Various banks and shoals, and coral reefs
(Section 4.9.2)

e Seagrasses (Ashmore Reef), Buccaneer
Archipelago, dugong foraging BIA north of
Broome and along the Indonesian
coastline.

Shoreline habitats:
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Value and sensitivity

Description

e Islands, mangroves and sandy beaches
(Section 4.9.3).

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

None identified within this area.

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

The West Kimberley is identified as natural
National Heritage Places (Section 4.11.2).

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

Seven Ramsar sites (Section 4.6):

e Ashmore Reef National Nature Reserve
e Coburg Peninsula

e FEighty Mile Beach

e Hosnies Spring

e Pulu Keeling National Park

e Roebuck Bay

e The Dales.

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 4.9.4):

e marine mammals
e marine reptiles

e fishes and sharks
e marine avifauna.

Also refer to Appendix A (EPBC Act Protected
Matters database search report - PEZ).

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.

Commonwealth land identified includes
Christmas Island National Park and Pulu Keeling
National Park (Section 4.1.2) and Yampi Sound
Training Area (Section 4.6.10).

Quail Island Bombing Range, Mt Goodwin
Radar Site and Norforce Depot - Derby were
also identified (Appendix A); however, these
are not marine sensitivities and therefore are
not discussed further.

BIAs associated with EPBC-listed species.

A large number of BIAs are present within the
PEZ including:

Marine mammals

e humpback whale migration route and

aggregation/calving areas

e pygmy blue whale foraging and migration
route

e dugong foraging at Ashmore Reef and near
Broome
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Value and sensitivity

Description

e coastal dolphins breeding, calving and
foraging areas.

Marine reptiles

Turtle nesting, internesting and adjacent
foraging areas including Browse Island,
Ashmore Reef, Cartier Island, Lacepede Islands,
Sandy Islet (Scott Reef), Joseph Bonaparte Gulf
and Tiwi Islands.

Fish and sharks
e whale shark foraging area
e green sawfish BIA

o KEFs associated with increased species
diversity and abundance (i.e. continental
slope demersal fish communities and the
ancient coastline at 125 m depth contour).

Marine avifauna

e a number of resting and breeding areas
associated with shoreline habitats (e.g.
Adele Island, Ashmore Reef, Browse Island,
Cartier Island, Sandy Islet (Scott Reef),
Lacepede Islands and nearshore waters and
islands of the WA and NT coastline)
including nationally important wetlands
(Section 4.6)

e a large number of offshore foraging areas
that are adjacent to these shoreline
habitats.
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STAKEHOLDER CONSULTATION

INPEX has been a member of the Australian business community since 1986 and during
this time has engaged on a regular basis with stakeholders in WA and in federal
jurisdictions on a broad range of activities. INPEX maintains a corporate webpage
(http://www.inpex.com.au) to provide company and project-related information to the
public. INPEX also participates in industry forums, conferences and community meetings
in order to facilitate opportunities for meaningful engagement about current and future
activities.

INPEX acknowledges the importance of consultation to ensure that persons who may be
affected by a proposed activity (‘relevant persons’) are informed about the proposed
activity and have the opportunity to advise INPEX of any functions, interests or activities
that could be impacted by the proposed activity.

INPEX’s awareness of the functions, interests or activities of relevant persons supports the
development of management plans that consider and address any environmental, social
or economic objections or claims about the proposed activity.

INPEX’s process for stakeholder engagement (consultation) in the development and
implementation of an EP and relevant management plans is shown in Figure 5-1 and further
described in this section.

Develop Implement

EF EP

Stakeholder Stakeholder Stakeholder
identification and ggazegﬁ:giz menitoring and grievance
classification 9ag repaorting management

Review regulations
and guidance

Figure 5-1: Process for stakeholder engagement (consultation) for development and
implementation of an EP

Regulatory requirements and guidelines
As a first step in EP development, INPEX reviewed the following documents to prepare for
stakeholder consultation on the proposed activity:

. Offshore Petroleum Greenhouse Gas Storage (Environment) Regulations

o NOPSEMA policies, guidance and information papers related to environment plan
development, including:

- PL1347 - Environment plan assessment policy - 19 May 2020
- GL1721 - Environment plan decision making — 10 June 2021

- GL1887 - Consultation with Commonwealth agencies with responsibilities in the
marine area - 3 July 2020

- GN1344 - Environment plan content requirements - 11 September 2020
- GN1488 - Oil pollution risk management - 7 July 2021

- GN1785 - Petroleum activities and Australian marine parks - 3 June 2020
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- GN1847 - Responding to public comment on environment plans - 11
September 2020

- IP1411 - Consultation requirements under the OPGGS (E) Regulations 2009 -

Rev 2 - 2014
. Guidance issued by relevant stakeholders (as known or provided to INPEX),
including:

- Australian Government Guidance: Offshore Petroleum and Greenhouse Gas
Activities: Consultation with Australian Government agencies with
responsibilities in the Commonwealth Marine Area

- Australian Fisheries Management Authority (AFMA): Petroleum industry
consultation with the commercial fishing industry

- WA DPIRD: Guidance statement for oil and gas industry consultation with the
Department of Fisheries

- WA Department of Transport (WA DoT): Offshore Petroleum Industry Guidance
Note — Marine Oil Pollution: Response and Consultation Arrangements

) INPEX stakeholder engagement procedures and guidelines.

INPEX acknowledges its responsibility under the various legislative instruments and other
guidance to ensure that relevant persons are appropriately identified and consulted in the
development of its EPs and in the conduct of its offshore activities.

Stakeholder identification and classification

With an understanding of the general requirements and expectations for consultation,
INPEX conducted stakeholder identification and classification activities.

As an initial exercise, ‘relevant persons’ were identified, then classified, to determine
a suitable engagement priority and method. Key INPEX personnel undertook discussions
to outline the requirement for engagement, established the context of the proposed
activities, and identified relevant persons in accordance with Regulation 11A(1) of the
OPPGS (E) Regulations and NOPSEMA's additional clarifications of Regulation 11A(1) as
provided in Issues Paper IP1411 (NOPSEMA 2014).

INPEX treats stakeholder identification (and subsequent activities) as an iterative process
whereby INPEX may become aware of relevant persons both during the process of
consultation and also after the development and submission of an EP. INPEX acknowledges
that relevant persons may be identified during an EP assessment period and also during
the proposed activity.

Definition of ‘relevant persons’/relevant stakeholders

In identifying relevant persons to be consulted on the proposed activity, INPEX prescribes
to the definition provided under Subregulation 11A(1) of the OPGGS (E) Regulations,
being:

a. each Department or agency of the Commonwealth to which the activities to be
carried out under the environment plan, or the revision of the environment
plan, may be relevant

b. each Department or agency of a State or the Northern Territory to which the
activities to be carried out under the environment plan, or the revision of the
environment plan, may be relevant

C. the Department of the responsible State Minister, or the responsible Northern
Territory Minister

Document No: 0021-AD-PLN-70000 Page 138 of 354
Security Classification: Public

Revision: 1

Last Modified: 10/05/2022



5.2.2

Exploration Drilling WA-285-P & WA-343-P Environment Plan

d. a person or organisation whose functions, interests or activities may be affected
by the activities to be carried out under the environment plan, or the revision
of the environment plan

e. any other person or organisation that the titleholder considers relevant.
Relevant activity

In determining who is a relevant stakeholder, it was necessary for INPEX to determine
what constitutes a relevant activity, and for which activities a stakeholder should be
engaged.

Petroleum activity (planned activity)

The OPGGS (E) Regulations require that consultation be undertaken to ensure that persons
who may be affected by a petroleum activity are given the opportunity to inform the
titleholder how they may be affected and to allow the titleholder to assess and address any
objections or claims about that activity in the preparation of environment submissions.

Regulation 4 of the OPGGS (E) Regulations defines a petroleum activity as "any operations
or works in an offshore area carried out for the purpose of:

a. exercising a right conferred on a petroleum titleholder under the Act by a petroleum
title; or

b. discharging an obligation imposed on a petroleum titleholder by the Act or a
legislative instrument under the Act.”

When identifying relevant persons, INPEX considers which stakeholders perform a function
in the relation to - or have a function, activity or interest that may be impacted by - the
planned activity.

The planned activity for this EP is exploration drilling to be undertaken in Commonwealth
waters. Therefore, in determining who is a relevant person for engagement, INPEX sought
to identify and engage with stakeholders whose functions, interests or activities could be
affected by the exploration drilling activities described in Section 3 of this EP.

Unplanned event/activity (emergency conditions)

INPEX undertakes a more targeted approach to consultation with stakeholders in relation
to unplanned and highly improbable emergency conditions, e.g. a loss of containment of
hydrocarbons during the exploration drilling activity.

Stakeholders who may perform a function in INPEX’s planning for, or management of an
unplanned activity, and whose information is integral to the development of those
management plans, are engaged during the development of this EP and the INPEX
Browse Regional OPEP.

Stakeholders whose functions, interests or activities otherwise overlap the PEZ for the
unplanned activity are not engaged during the development of those plans but may be
engaged in the event of an unplanned emergency condition.

This approach has been adopted to reduce consultation fatigue for stakeholders who will
not be impacted by the planned activity.

INPEX will engage contrary to this approach where a stakeholder has expressed
a significant (high to very high) level of concern about loss of containment events and
wishes to understand more about the potential impact and planned response activities.
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INPEX maintains an extended stakeholder list which includes stakeholders who may have
a function, activity or interest that falls within for the PEZ, but for the purpose of the

5.2.3

development of these plans, engages with stakeholders as outlined in Table 5-1.

Table 5-1: Classification and method of engagement with stakeholders in relation to an
unplanned oil spill event and oil spill response

Stakeholder category

Method of engagement

Stakeholders

Government
agencies or

departments,
organisations

preparedness and response

Involve / consult regarding the
proposed activity and potential

INPEX Browse Regional OPEP.

Australian  Maritime
Authority (AMSA)

Safety

with  functions or roles | unplanned emergency
directly relevant to | conditions during the V\IIDATDepartment of Transport
emergency and oil spill | preparation of the EP and (DoT)

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

WA Department of
Biodiversity, Conservation and
Attractions (DBCA)

NT Department of
Infrastructure, Planning and
Logistics (NT DIPL)

Australian Marine OQil
Centre (AMOSC)

Spill

Stakeholders where land

Involve / consult regarding the

preparation of the EP and
INPEX Browse Regional OPEP.

Landowners

access is required to be | proposed activity and potential . .
agreed prior to the activity | unplanned emergency Native title holders
commencing conditions during the | Aboriginal and Torres Strait

Islander communities

and oil spill response for the
planned activity is low or
medium.

spill) that has the potential to
affect their functions, activities
or interests.

Stakeholders whose level of | Inform regarding the proposed | As determined during
interest (or expectation) in | activity and potential | stakeholder identification
relation to a potential oil spills | unplanned emergency | process.

and oil spill response for the | conditions during the

planned activity is high or | preparation of the EP and

very high. INPEX Browse Regional OPEP.

Stakeholders whose level of | To be informed only in the | As determined during
interest (or expectation) in | event of an unplanned | stakeholder identification
relation to a potential oil spills | emergency condition (i.e. oil | process.

Commercial fishery stakeholder identification and classification

In addition to the process outlined above for planned activities and unplanned events,
identification of relevant commercial fishing stakeholders distinguishes between:

o fisheries that overlap the planned activity; and

. fisheries that overlap the PEZ but not the location of the planned activity.

INPEX used a variety of resources (e.g. data files and fishery reports) to identify and
classify stakeholders according to these criteria.

Document No: 0021-AD-PLN-70000

Security Classification: Public
Revision: 1
Last Modified: 10/05/2022

Page 140 of 354




Exploration Drilling WA-285-P & WA-343-P Environment Plan

With the view to minimise stakeholder fatigue, INPEX restricted engagement activities to
licence holders in fisheries that overlap the area (location) of the planned activity. INPEX
also considered if and where licence holders are active (or potentially active) within a
fishery to assess whether that licence holder should be engaged.

In summary, identification of and engagement with commercial fishing stakeholders was
conducted as follows:

. Government authorities (AFMA, DAWE, WA DPIRD and NT Department of Industry,
Trade and Tourism (DITT)) were engaged regarding the proposed activity and
engagement with commercial fishing stakeholders. Materials made available by
government authorities, e.g. WA FishCube (fishing effort) data files and fishing
reports, were used in fisheries determinations.

o Fishing industry associations that represent fisheries with licence areas that overlap
the proposed activity (e.g. WA Fishing Industry Council (WAFIC), Commonwealth
Fisheries Association, etc.) were consulted regarding the proposed activity and
engagement with their members.

) Licence holders in commercial fisheries were engaged/not engaged according to the
following criteria:

- Active or potentially active licence holders in commercial fisheries whose
activities overlap or are very close to the proposed activity were considered to
be relevant stakeholders, and were accordingly engaged during the
development of the EP.

- Licence holders in commercial fisheries that overlap or are close to the planned
activity, but whose activities or interests are not expected to be affected by the
proposed activity are not considered to be relevant stakeholders. Such licence
holders were not engaged during the development of the EP, but the industry
associations representing these fisheries were informed. An example would be
where the licence holder fishes in a distant part of that fishery, e.g. off the
southern coast of Australia.

- Licence holders in commercial fisheries that overlap the broader PEZ but not
the area of the proposed activity are not considered affected parties/relevant
stakeholders and were therefore not informed during the development of the
EP.

Licence holders that are not considered to be relevant to the planned activity are included
in the expanded list of stakeholders who would be informed in the event of an unplanned
emergency condition.

Table 5-2 presents the commercial fisheries classified according to their relevance to the
planned activity or an unplanned emergency condition. The Northern Demersal Scalefish
Fishery (WA) and the North West Slope Trawl Fishery (Cwth) fish close to the planned
activity areas in WA-285-P and WA-343-P and so licence holders of these two fisheries
were determined to be relevant stakeholders. No other commercial fisheries fish in or close
to the location of the planned activity.

Table 5-2: Classification of commercial fishery licence holders

Fishery Relevance and process of
engagement

Commercial fisheries overlapping or close to the planned activity area and with licence holder
activities or interests that may be affected by the planned activity.

Northern Demersal Scalefish Fishery — Area 2 (WA) Relevant.
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Licence holders directly consulted.

North West Slope Trawl Fishery (Cwth)

Commercial fisheries overlapping the planned activity area, but licence holder activities or interests
are not expected to be affected by the planned activity.

Mackerel Managed Fishery — Area 1 (WA)

Not affected.
North Coast Shark Fishery (Northern Zone) (WA)
Licence holders not consulted during

Pearl Oyster Managed Fishery - Zone 3 (WA) the development of the EP; however,
representative industry associations
were informed, and each fishery’s
interests considered in the
development of the EP.

Western Tuna and Billfish Fishery (Cwlth)

Southern Bluefin Tuna Fishery (Cwlth)

Licence holders to be informed in the

Western Skipjack Tuna Fishery (Cwlth) event of an unplanned emergency
condition.

West Coast Deep Sea Crustacean Managed Fishery (WA)

Commercial fisheries overlapping the PEZ but not the planned activity area.

Northern Prawn Fishery (Cwlith)

Broome Prawn Managed Fishery (WA)

Kimberley Prawn Managed Fishery (WA)

Nickol Bay Prawn Managed Fishery (WA)

Pilbara Trap Managed Fishery (WA)

Pilbara Fish Trawl Interim Managed Fishery (WA)

Pilbara Line Fishery (WA)

Not affected.
Pilbara Crab Managed Fishery (WA
J vy (WA) Licence holders not consulted during

the development of the EP, but each
fishery’s interests considered in the
development of the EP.

Specimen Shell Managed Fishery (WA)

Abalone Managed Fishery — Area 8 (WA)
Licence holders to be informed in the

Hermit Crab Fishery (WA) event of an unplanned emergency
condition.

Kimberley Crab Managed Fishery (WA)

Kimberley Gillnet and Barramundi Fishery (WA)

Mackerel Managed Fishery — Area 2 (WA)

Marine Aquarium Fish Managed Fishery (WA)

Northern Demersal Scalefish Managed Fishery — Area 1 (WA)

Onslow Prawn Managed Fishery (WA)

Pearl Oyster Managed Fishery - Zones 1 and 2 (WA)
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Trochus Fishery (WA)

Joint Authority Northern Shark Fishery (Cwlth/WA)

South West Coast Salmon Managed Fishery (WA)

Timor Reef Fishery (NT)

Demersal (multigear) Fishery (NT)

Barramundi Fishery (NT)

Bait Net Fishery (NT)

Coastal Net Fishery (NT)

Coastal Line Fishery (NT)

Trepang Fishery (NT)

Aquaculture (NT)

Aquarium Fishery (NT)

Mollusc Fishery (NT)

Mud Crab Fishery (NT)

Offshore Net and Line Fishery (NT)

Pearl Oyster Fishery (NT)

Spanish Mackerel Fishery (NT)

5.2.4 Stakeholder classification

Stakeholders were then classified based on their level of interest in/potential impact by,
and influence over, the proposed activity. The purpose of this activity was to determine a
‘priority’ for consultation that was appropriate to the classification. Priority levels are shown
in Table 5-3.

Table 5-3: Engagement classification

Priority Interest/potential impact Stakeholder classification (engagement
level and/or Influence level priority)

| |
Level 1 (Both) High to very high Collaborate/empower: partner with stakeholder
on each aspect of the decision; allow stakeholder
(regulatory or approvals bodies) to make the final
decision

Level 2 (Either) High to very high Consult/involve: ensure stakeholder concerns and
expectations are consistently understood and
considered, and obtain feedback from stakeholders
on analysis, alternatives and/or decisions
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Priority Interest/potential impact Stakeholder classification (engagement
level and/or Influence level priority)

Level 3 (Both) Low to medium Inform: provide balanced, objective, timely and
consistent information to stakeholder

Stakeholders who are relevant only in the event of unplanned emergency conditions were
classified separately based on their role or function in relation to unplanned emergency
conditions or based on their level of interest and influence such unplanned emergency
conditions.

Stakeholder engagement

Following the stakeholder identification and classification exercise, an engagement plan
was developed to register identified stakeholders and the following information:

o the activity/ies (planned and unplanned) for which they have been identified as
relevant

o the activities on which they should be engaged

. the function, activity or interest that may be affected by the relevant activity

o their assigned classification (priority for engagement)

) the proposed manner of engagement (i.e. modes, timing, and by whom).

Those INPEX personnel responsible for engagement were provided with a copy of the plan
and instructions on how to carry out the necessary engagement.

INPEX prepared a consultation information sheet to provide relevant stakeholders with
important details of the proposed activity. The information sheet included the following
information:

. description of the activity, including location and map

o schedule

. methodology (i.e. how the activity will be undertaken, as well as general logistics and
safety information)

. environmental management approach

o enquiries and feedback information.

The accompanying email (or cover letter) may provide more information relevant to the
functions, activities or interests of the stakeholder receiving the information sheet.
Additional information was also sent to stakeholders in subsequent communications, as
requested by the stakeholder and/or as the information became available.

Stakeholder monitoring and reporting

Using the stakeholder engagement plan as a guide, INPEX retains a record of all
communications sent and received as part of the stakeholder engagement activity. This
includes email correspondence, telephone call logs, letters and minutes of meetings.

All queries and feedback from stakeholders were logged, and where applicable, forwarded
for follow up. All responses provided to stakeholders were appropriate to the nature of
their communication, e.g. technical queries were investigated by area experts and
responses provided.
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Relevant matters, objections and claims

During stakeholder consultation, each meeting, phone call or piece of correspondence
received from a stakeholder was assessed by INPEX for relevant information or for
objections, claims or concerns raised regarding the activity. The INPEX assessment of
relevance and assessment of merit considered four broad categories:

e objection, claim or concern has merit - the objection, claim or concern raised is relevant
to both the planned activity and the stakeholder’s functions, activities or interests. The
matter has merit if there is a reasonable / scientific basis for related effects or impacts
to occur and/or there is reasonable basis for the matter to be addressed in the EP.

e objection, claim, or concern does not have merit — the objection, claim or concern
raised may be relevant to the planned activity or the stakeholder’s functions, activities
or interests, however, the matter raised has no credible or scientific basis.

e relevant matter - the matter raised does not fit the criteria descriptions for objections,
claims or concerns with/without merit. However, the matter raised is relevant to the
planned activity, comprises a request to INPEX for further relevant information, or
provides information to INPEX that is relevant to the activity or the EP.

e not a relevant matter - Correspondence does not relate to the planned activity or the
stakeholder’s functions; interests or activities being affected by the activity. Non-
relevant matters may also be generic in nature with no specific issues raised (e.g.
salutations, acknowledgements, meeting arrangements, etc.).

A summary of all stakeholder consultation undertaken, and the full assessment of
relevance and merit are provided in Appendix B. The actual records of correspondence are
provided in a ‘Sensitive Matters Report’ that is submitted to the NOPSEMA separately to
this EP.

An overview of feedback received from stakeholders that resulted in material inputs to the
EP is provided in Table 5-4.

Table 5-4: Summary of relevant matters, objections, claims or concerns from stakeholder
consultation

Stakeholder Summary of material | Summary of INPEX action
stakeholder feedback

Australian AMSA raised no concerns with | INPEX will provide the requested
Maritime Safety | proposed activities and | notifications AHO and JRCC (refer to
Authority requested: Section 9.8.3).

(AMSA) -

e INPEX continue to provide | Vessel navigational lighting is managed in
timely maritime safety | accordance with the Navigation Act and
information associated Marine Orders, which align with

COLREGS requirements (refer Table 7-1,

Table 7-15 and Table 8-9).

Nautical Advice

e Vessel lighting was managed
in accordance with COLREG
requirements.

Australian AFMA  advised to continue | INPEX will notify relevant licence holders of
Fisheries consulting with all fishers who | any future developments associated with
Management have entitlements to fish within | the Project, as required (refer Section
Authority the proposed areas through | 9.8.3).

(AFMA) (Cwth) fishing industry representatives.
INPEX will continue to relevant
licence holders on any future
developments associated with
petroleum activity.

Document No: 0021-AD-PLN-70000 Page 145 of 354
Security Classification: Public

Revision: 1

Last Modified: 10/05/2022



Exploration Drilling WA-285-P & WA-343-P Environment Plan

Stakeholder

Summary of material

stakeholder feedback

Summary of INPEX action

Department of
Biodiversity
Conservation
and Attractions
(DBCA) -
Environmental
Management
Branch (WA)

DBCA requested INPEX to provide
further detail in relation to the
following topics:

e baseline data
e light pollution

e notification process for oiled
wildlife response

INPEX provided a summary of INPEX's
capability in relation to the topics raised
and described how the topics are
addressed within the EP and other business
management documents. Specifically:

e existing environment for the region is
described in Section 4.

e INPEX has considered the National
Light Pollution Guidelines for Wildlife
Including Marine Turtles, Seabirds and
Migratory Shorebirds (DEE 2020)
during its assessment of impacts and
identification of controls (refer to Table
7-1).

e Requirement to notify DBCA in relation
to oiled wildlife response is included in
oil spill response documents.

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

The stakeholder raised no
concerns with the proposed
activity and requested that they
were informed of any relevant
updates.

INPEX will notify DMIRS of any future
developments associated with the Project,
as required (refer to Section 9.8.3).

Office of the
Director of
National Parks

(DNP) (Cwlth)

DNP confirmed that the planned
activities associated with the EP
do not overlap any AMPs and
therefore there no authorisation
requirements from DNP.

DNP do not require further
notification of progress made in
relation to this activity unless

details regarding the activity
changes and result in an overlap
with a marine park or for

emergency responses.

In emergency situations, DNP
requested to be made aware as
soon as possible of oil/gas
pollution incidences which occur
within or are likely to impact on a
marine park.

Information provided from the DNP with
respect to the values associated with the
closest AMPs have been described in
Section 4 of the EP and considered in
Sections 7 and 8 with respect to control
measures that will ensure the activity is
managed in accordance with AMP
management plans.

In the event of a spill, INPEX oil spill
notifications are aligned with the DNP
requirements as described in Section 4.3,
Section 9.11.3 and the INPEX Browse
Regional OPEP).

Western
Australian
Department of
Transport (WA
DoT)

WA DoT requested that if there is
a risk of a spill impacting State
waters from the activity, that the
DoT be consulted as outlined in
the DoT Offshore Petroleum
Industry Guidance Note - Marine
Oil  Pollution: Response and
Consultation Arrangements (July
2020).

INPEX will notify WA DoT of any spills
impacting State waters (refer Section
9.11.3).
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Fishing Industry
Council (WAFIC)

INPEX confirm the following:

e established baseline scientific
data on aquatic organisms
and the aquatic environment

e communication strategy and
scenario/exercise training
that considers the
commercial fishing industry
in the event of an incident

e a draft framework to
temporarily close a fishery
either via a voluntary process
or formally through
legislation

e support to the commercial
fishing industry with regards
to traceability of fish products
to manage tainting risks.

e a detailed process for post
spill scientific monitoring of
aquatic organism and aquatic
environment

e commitment for financial
adjustment to the
commercial fishing industry.

Stakeholder Summary of material | Summary of INPEX action

stakeholder feedback
Western WAFIC requested, in the event of | INPEX provided a summary of INPEX's
Australian unplanned discharge incident | capability in relation to the topics raised

specifically:

e existing environment for the region is
described in Section 4 of this EP and
INPEX continues to maintain readiness
of Operational and Scientific Monitoring
Programs (OSMP) in accordance with
the relevant OPEPs, which in the event
of a major spill, would be activated to
assess impacts.

e requirements to engage with
commercial fishing industry in relation
to oiled wildlife response is included in
oil spill response documents

e INPEX understands that the closure of
a fishery would be managed via the
relevant State, Territory or
Commonwealth agency, responsible
for the permits/licences associated
with the potentially affected fisheries.
INPEX would work in consultation with
the relevant government agencies in
the event of an oil spill.

e INPEX's OSMP includes a Scientific
Monitoring program (SM12) to
determine the impact of the oil spill on
commercial, traditional and
recreational fisheries, which may
include assessment of contamination
and tainting in fish products and
reproductive impairment, depending
on type, nature and scale of the spill.

e as a requirement of the OPGGS(E)
Regulations, INPEX has arrangements
in place for a suitable OSMP for the
purposes of determining impacts and
monitoring the recovery of the marine
environment.

e INPEX maintains financial assurance to
ensure the costs of implementing a
response and implementing the OSMP
will be met. The monitoring will
determine impacts to the environment
inclusive of SM12, the outcomes of
which will inform further discussions
with the commercial fishing industry if
appropriate.

Document No: 0021-AD-PLN-70000
Security Classification: Public

Revision: 1

Last Modified: 10/05/2022

Page 147 of 354



5.5

5.6

Exploration Drilling WA-285-P & WA-343-P Environment Plan

Stakeholder

Summary of material

stakeholder feedback

Summary of INPEX action

Department of

(Marine pests)

DAWE Biosecurity (Marine pests)

requirements, particularly when
interacting with any Australian
domestic conveyance
(helicopters and supply vessels).

INPEX has described the controls in place

Agriculture, requested INPEX ensure all | to manage biosecurity risks in Section 7 of
Water and | operators of vessels involved with | this EP (refer Table 7-12 and Section
Environment the exploration activities contact | 9.6.2). Vessel operators will comply with
(DAWE) the department to ensure they | biosecurity requirements as shown in
Biosecurity are aware of biosecurity | Figure 9-5.

Group. ACMA encouraged INPEX

Australian ACMA requested INPEX to note | INPEX contacted Vocus who confirmed
Communications | that the project is in the vicinity | there are no other cables in the proposed
and Media | of the North West Cable System a | area of the activity.

Authority domestic submarine cable owned The existing environment described in
(ACMA) by Nextgen Networks/Vocus 9

Section 4 of this EP includes the NWCS

to contact the operator of any (refer Section 4.11.6).

submarine cables in the identified
waters.

Stakeholder grievance management

A grievance is a complex stakeholder objection or claim (‘relevant matter’) which has
progressed beyond management through the Stakeholder Monitoring and Reporting
process.

In line with grievance management as described in the INPEX Community Grievance
Management Procedure, a relevant matter that cannot be resolved with the concerned
stakeholder (grievant) by the applicable contact person (supported by area experts where
required) will be referred to the INPEX Community Relations Working Group (CRWG) for
advice and resolution before a response is made to the grievant.

If the resolution proposed by the INPEX CRWG is unacceptable to the grievant, a third-
party mediator may become involved to facilitate a resolution between the parties.

In relation to engagement activities for this EP, all stakeholder enquiries were either dealt
with as outlined above or are ongoing due to the iterative process of engagement being
applied.

Ongoing consultation

Ongoing consultation activities ensure that INPEX develops and maintains a current and
comprehensive view of stakeholder 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).
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ENVIRONMENTAL IMPACT AND RISK ASSESSMENT METHODOLOGY

In accordance with Division 2.3, Regulation 13(5) of the OPGGS (E) Regulations 2009, 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 workshop was undertaken for the activity. The
workshop involved environmental, compliance, health, safety, emergency response,
drilling engineering and well test personnel.

The workshop was undertaken in accordance with INPEX HSE Risk Management processes.
The approach generally aligned to the processes outlined in International Organisation for
Standardisation (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

o 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

o 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 as identified during stakeholder
engagement (including social and cultural heritage)

e 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

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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6.3

6.4

6.5

6.6

6.7

Exploration Drilling WA-285-P & WA-343-P Environment Plan

. 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