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EP SUMMARY

This Environment Plan (EP) summary has been prepared from material provided in this EP. The summary consists of the
following as required by OPGGS(E)R Regulation 11(4):

EP Summary material requirement Relevant section of EP containing
EP Summary material

Details of the titleholders nominated liaison person for the activity Section 1.3

Location of the activity Section 3.1

Description of the activity Section 2.4

Description of the receiving environment Section 4

Consultation already undertaken and plans for ongoing consultation Sections 7 and 8

Details of the environmental impacts and risks Section 6

Control measures for the activity Sections 6 and 9

Arrangements for ongoing monitoring of the titleholder's environmental | Section 7

performance

Response arrangements in the oil pollution emergency plan Appendix |
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1 INTRODUCTION

Searcher Seismic Pty Ltd (Searcher) proposes to acquire three-dimensional (3D) multiclient marine seismic surveys (MSS)
within the Possum operational area, located within the north-west marine region (NWMR) offshore from Western Australia
(WA). The Possum 3D MSS operational area comprises approximately 13,450 square kilometres (km?) and extends across
exploration permits WA-436-P, WA-479-P, WA-487-P, WA-527-P and WA-540-P (Figure 1.1).
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Figure 1.1 - Location of Searcher Possum 3D MSS

1.1 PURPOSE

This Environment Plan (EP) and the supporting Oil Pollution Emergency Plan (OPEP) for the Possum 3D MSS was prepared
to meet the requirements of the Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
(OPGGS(E)R) and administered by the National Offshore Petroleum Safety and Environmental Management Authority
(NOPSEMA). Prior to activity commencement, the EP must be published on the NOPSEMA website for a public comment
period of 30 days, and then assessed and accepted by NOPSEMA. When accepted, this EP will become a legally binding
document between NOPSEMA (as Regulator under the OPGGS(E)R) and Searcher (as Titleholder of the Special Prospecting
Authority, NEATS Ref: T79PTR (SPA) and Access Authorities, NEATS Ref: 2PBV4C (AA) under the OPGGS Act from the National
Offshore Petroleum Titles), thus establishing the criteria against which compliance and environmental performance will be
monitored.

The overall purpose of this EP is not only to comply with statutory requirements but also to ensure that the seismic acquisition
is planned and conducted in accordance with Searcher environmental policies and standards, including the corporate
Environmental Policy (APPENDIX A). This EP will also serve as an environment management tool to implement targeted
environmental control measures throughout the proposed seismic surveys.

The objective of this EP is to ensure that potential adverse environmental impacts and risks associated with the proposed
activities (during both routine and non-routine operations) are continuously reduced to as low as reasonably practicable
(ALARP) and acceptable levels. To facilitate these objectives, a comprehensive environmental risk assessment was performed
to determine which activities and environmental aspects could cause an environmental impact or risk. The outcomes from
the assessment form the foundation upon which relevant preventative and mitigation measures are identified and
implemented, thus ensuring that adverse environmental impacts and risks are avoided and/or minimised.
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1.2 SCOPE

The scope of this EP covers seismic data acquisition activities and normal movements and operations of the survey vessel
within the operational area while engaged in the petroleum activity. Specifically, the EP includes 3D seismic acquisition within
the Acquisition Area and associated vessel operations: within the Operational Area:

e deployment and retrieval of all towed seismic array components (e.g. source array, streamer and associated
equipment, etc.);

e  seismic testing

e line run-ins, run-outs and turns; and

e  operation of support vessels.

The petroleum activity commences when the seismic source is first deployed within the Operational Area and extends until
the seismic source has been retrieved and the seismic vessel has exited the Operational Area. The EP applies to both planned
activities in the operational area, and also activities which may be undertaken in response to unplanned event such as a fuel
spill (which could occur outside of the operational area and within the environment that may be affected (EMBA) by an oil
spill). Helicopters may be used for crew transfer throughout the survey, in an emergency or in response to an unplanned
fuel spill.

This EP does not cover transit of the survey and support vessels to and from the survey location (i.e. from port to the
operational area, and upon survey completion, from the operational areas to either port or another location). This EP does
not cover periods when the survey and support vessel are not engaged in survey or associated activities, as at those times
the vessel and/or helicopter are deemed to be operating under the Navigation Act 2012 and not performing a petroleum
activity. These actions include:

e cyclone or dangerous weather avoidance;

e maintenance activities outside the Operational Area;
e port calls; and

e crew changes via helicopter/support vessel.

This EP contains:

e an overview of the environmental legislation applicable to the proposed activities;

e adescription of proposed activities;

e  adescription of the existing environment;

e an identification of environmental aspects and potential environmental impacts and risks of described activities;

e  appropriate environmental management and mitigation measures that will allow identified environmental impacts
and risks to be avoided or reduced to ALARP and to an acceptable level;

e an implementation strategy, consisting of the processes and practices which will be implemented by Searcher to
ensure that the environmental performance outcomes (EPOs) and environmental performance standards (EPSs) in
this EP are met; and that the environmental impacts and risks are continually reduced to ALARP and acceptable
levels The OPEP and associated Operational and Scientific Monitoring Plan (OSMP) are core elements of this
implementation strategy;

e anoutline of stakeholder consultation that has been undertaken prior to and during preparation of the EP and that
will be undertaken prior to and throughout the life of the EP; and

e the EPOs, EPSs and measurement criteria that apply to the activity.

1.3 DESCRIPTION OF TITLEHOLDER

Searcher is an independent multi-client company providing high quality, non-exclusive seismic datasets and associated
products to the global oil and gas industry. Searcher has extensive experience in the management of seismic acquisition and
processing in a variety of geological and geographical settings. Searcher’s head office is in South Perth, WA.

As required under Regulation 15 of the OPGGS(E)R, details for Searcher as both the Titleholder and nominated liaison
person are as follows:

Contact: Katrina Devlin

Name: Searcher Seismic Pty Ltd

Business address: Suite 1, Level 4, South Shore Centre, 85 South Perth Esplanade, South Perth, WA 6151
Telephone: +61 89327 0300
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Email address: k.devlin@searcherseismic.com
ABN: 16 117 264 347

NOPSEMA will be notified according to the requirements of Regulation 15(3) of the OPGGS(E)R of changes to the titleholder
or nominated liaison. Searcher will submit in writing to the Regulator and within 30 days of the change, information regarding
a change in:

e thetitleholder;

e the titleholder's nominated liaison person;
e contact details for the titleholder; or

e  contact details for the liaison person.

1.4 DEMONSTRATION OF FINANCIAL ASSURANCE

Under Regulation 5G of the OPGGS(E)R, NOPSEMA must be reasonably satisfied that Searcher is compliant with
Section 571(2) of the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) and that the compliance isin a
form acceptable to NOPSEMA. Searcher will submit a financial assurance declaration (as described in the Financial assurance
for petroleum titles guideline Rev 7, 2019) to NOPSEMA. Searcher will review the level of financial assurance in the event of
changes in the survey plan or circumstances that affect the insurance risk profile.
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2 LEGISLATIVE AND REGULATORY FRAMEWORK

The legislative requirements established under relevant Australian Commonwealth (Section 2.1) WA State legislation
(Section 2.2), and guidelines, standards and codes of practice (Section 2.3) relevant to the environmental management of
the Possum 3D MSS are presented in this section.

2.1 COMMONWEALTH LEGISLATION

2.1.1 Offshore Petroleum and Greenhouse Gas Storage Act (OPGGSA)

The Australian Commonwealth OPGGS Act controls petroleum exploration and production activities beyond three nautical
miles (nm) to the outer extent of the Australian Exclusive Economic Zone (EEZ) at 200 nm. NOPSEMA has the responsibility
for administering the OPGGS Act. The OPGGS(E)R support the OPEGGS Act.

The objective of the OPGGS(E)R is to ensure that any petroleum or greenhouse gas activity in an offshore area is carried out
in a manner consistent with the principles of ecologically sustainable development and in a manner by which the
environmental impacts and risks of the activity are ALARP and of an acceptable level.

Pursuant to regulation 10A of the OPGGS(E)R an EP must:

a) be appropriate for the nature and scale of the activity;

b) demonstrate that the environmental impacts and risks of the activity will be reduced to ALARP;

¢) demonstrate that the environmental impacts and risks of the activity will be of an acceptable level;

d) provide for appropriate environmental performance outcomes, environmental performance standards and

measurement criteria;

e) include appropriate implementation strategies (including an OPEP) and monitoring, recording and reporting
arrangements;

f)  demonstrate that the operator has carried out consultations and the measures that the operator has adopted, or
proposes to adopt because of consultations are appropriate; and

g) comply with the OPGGSA and the OPGGS(E)R.

OPGGS(E) Regulation 3 states that any petroleum activity carried out in an offshore area is carried out in a manner consistent
with the principles of ecologically sustainable development as set out in section 3A of the EPBC Act, as set out below:

a) decision-making processes should effectively integrate both long-term and short-term economic, environmental,
social and equitable considerations;

b) if there are threats of serious or irreversible environmental damage, lack of full scientific certainty should not be
used as a reason for postponing measures to prevent environmental degradation;

¢) the principle of inter-generational equity--that the present generation should ensure that the health, diversity and
productivity of the environment is maintained or enhanced for the benefit of future generations;

d) the conservation of biological diversity and ecological integrity should be a fundamental consideration in decision-
making; and

e) improved valuation, pricing and incentive mechanisms should be promoted.

2.1.2 Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) provides for the protection and management
of nationally and internationally important flora, fauna, ecological communities, and heritage places. The EPBC Act is the
Commonwealth Government's primary environmental legislation and is administered by the Department of the Agriculture,
Water and the Environment (DAWE). The EPBC Act provides a legal framework for the protection of the environment in land
and waters under control of the Commonwealth and provides that certain actions — in particular, actions that are likely to
have a significant impact on matters of national environmental significance (MNES) — are subject to a rigorous assessment
and approval process.

The EPBC Act is supported by a range of associated regulations and policies e.g. EPBC Regulations 2000 — Part 8 Division 8.1
Interacting with Cetaceans, which details the caution zones, travel speeds, and maximum approach distances for vessels with
regards to cetaceans (whales and dolphins). When a native species or ecological community is listed as ‘threatened’ under
the EPBC Act, conservation advice is developed to assist in its recovery.

Where offshore petroleum activities have the potential to impact on MNES, an assessment of these impacts is required to
be presented in the EP. MNES that may be present within the Possum 3D operational area and EMBA are listed in Appendix
B and described in Section 4. Potential impacts to MNES due to the proposed activity are assessed in Section 6.
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2.1.3 Additional Commonwealth Legislation
Table 2.1 describes additional Commonwealth legislation and its applicability to the activity.

Legislation

Aboriginal and
Torres Strait
Islander Heritage
Protection Act
1984

Australian Heritage
Council Act 2003

Australian
Maritime Safety
Authority Act 1990

Biosecurity Act
2015, Amendment
(Ballast Water and
Other Measures)
Act 2017 and
Regulations 2016

Fisheries
Management Act
1991

“SSearcher

Table 2.1 - Key applicable Australian Commonwealth statutes and regulations

Summary

This Act provides for the preservation and protection from injury or
desecration areas and objects that are of significance to Aboriginal
people, under which the Minister may make a declaration to protect
such areas and objects. The Act also requires that the discovery of
Aboriginal remains to be reported to the Minister.

This Act identifies areas of Australian heritage value listed on the
Register of the National Estate and sets up the Australian Heritage
Council and its functions.

This Act specifies that the Australian Maritime Safety Authority's
(AMSA) role includes protection of the marine environment from
pollution from ships and other environmental damage caused by
shipping. AMSA is responsible for administering the Marine Orders
in Commonwealth waters.

This Act manages the biosecurity risks associated with goods, people
and conveyances entering Australia. The Act aims to reduce harm to
animals, plant and human health, the environment, and the economy.
In relation to vessels, it regulates the condition of vessels entering
Australian waters with regards to ballast water and hull fouling. This
Act provides for the Australian Ballast Water Requirements and
complies with the International Convention for the Control and
Management of Ships’ Ballast Water and Sediments 2004 which was
entered into force on 8 September 2017.

The Act aims to implement efficient and cost-effective fisheries
management on behalf of the Commonwealth, ensure that the
exploitation of fisheries resources and related activities are
conducted in a manner consistent with the principles of Ecological
Sustainable Development (ESD), maximise the net economic returns
to the Australian community from the management of Australian
fisheries, ensure accountability to the fishing industry and to the
Australian  community in  Australian Fisheries Management
Authority’s (AFMA) management of Australian fisheries resources,
and achieve government targets in relation to the recovery of the
costs of AFMA

Relevance to the Possum 3D Activity
and how they will be met

Control measures relating to the
protection of areas and objects that are of
significance to Aboriginal people are
included in the OPEP.

Any discovery of Aboriginal remains
made during the activity, or though oil
spill response activities, will be reported
to the Minister (via the police).

There are no National Heritage Listed
properties or Commonwealth Heritage
Listed properties within the Possum 3D
operational area. There is one National
Heritage Listed place within the EMBA,
the Mermaid Reef-Rowley Shoals Listed
place.

Relevant to all vessel activity related to the
activity. AMSA is also the designated
Combat Agency for all vessel-sourced
spills within Australian territorial waters.

Relevant to all vessels entering Australian
waters. The Department of Agriculture
enforces the Australian Ballast Water
Management Requirements.  Control
measures relating to the management of

biosecurity risks are included in Section 6.

Impacts and risks to commercial fisheries
that may be affected as part of the
proposed activity are discussed in Section
6. Further details on the Act and oil spill
response are described in the OPEP.
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Legislation

Navigation Act
2012

Ozone Protection
and Synthetic
Greenhouse Gas
Management Act
1989

Protection of the
Sea (Harmful
Antifouling
Systems) Act 2006

Protection of the
Sea (Powers of
Intervention) Act
1981

Protection of the
Sea (Powers of
Intervention)
Regulations 1983

Summary

This act regulates navigation and shipping activities, including Safety
of Life at Sea (SOLAS). Several Marine Orders enacted under this Act
apply directly to offshore petroleum exploration and production
activities (including but not limited to):

. Marine Order 21 (Safety and emergency arrangements) 2016

e  Marine Order 27 (Safety of navigation and radio equipment)
2016

e Marine Order 28 (Operations standards and procedures) 2015
. Marine Order 30 (Prevention of collisions) 2016

. Marine Order 50 (Special purpose vessels) 2012

e Marine Order 91 (Marine pollution prevention—oil) 2014

. Marine Order 93 (Marine pollution prevention—noxious liquid
substances) 2014

. Marine Order 94 (Marine pollution prevention—packaged
harmful substances) 2014

. Marine Order 95 (Marine pollution prevention—garbage) 2018

. Marine Order 96 (Marine pollution prevention — sewage) 2018

e Marine Order 97 (Marine pollution prevention—air pollution)
2013

e Marine Order 98 (Marine pollution — anti-fouling systems)
2013

This Act regulates the import, export and manufacture of ozone

depleting firefighting equipment and

refrigerants.

substances, such as

This Act relates to the protection of the sea from the effects of
harmful anti-fouling systems. It prohibits the use of harmful
organotins in anti-fouling paints used on ships.

The Act authorises the Commonwealth to take measures for the
purpose of protecting the sea from pollution by oil and other noxious
substances discharged from ships. Also, the Act provides legal
immunity for persons acting under an AMSA direction.

“SSearcher

Relevance to the Possum 3D Activity
and how they will be met

Applicable to all vessels used in the
activity. Control measures relating to the
navigation and prevention of pollution
are included in Section 6.

Vessels undertaking this activity will have
a register of ozone-depleting substances
as appropriate where they are present.
Relevant management measures are
presented in Section 6.

Australian vessels involved in the activity
as described in Section 3 that meet the
criteria of the Act will hold a current anti-
fouling certificate and cannot use harmful
anti-fouling products.

This Act may be relevant in the event of
noxious

an unplanned oil or other

substance spill during the activity.
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Legislation

Protection of the
Sea (Prevention of
Pollution from
Ships) Act 1983
Protection of the
Sea (Prevention of
Pollution from
Ships) (Orders)
Regulations 1994

Summary

This Act relates to the protection of the sea from pollution by oil and

other harmful substances discharged from ships. This Act disallows

any harmful discharge of sewage, oil and noxious substances into the

sea and sets the requirements for a shipboard waste management

plan.

This Act implements the requirements of MARPOL 73/78 Annex VI

for shipping in Commonwealth waters. Annex VI requires an

Australian vessel for more than 400 gross tonnage to have an air

pollution prevention certificate.

The following Marine Orders relating to marine pollution prevention

have been put in place to give effect to relevant regulations of

Annexes |, I, ll, 1V, V and VI of MARPOL 73/78:

. Marine Order 91 (Marine pollution prevention—oil) 2014

e Marine Order 93 (Marine pollution prevention—noxious liquid
substances) 2014

e Marine Order 94 (Marine pollution prevention—packaged
harmful substances) 2014

e Marine Order 95 (Marine pollution prevention—garbage) 2018

. Marine Order 96 (Marine pollution prevention — sewage) 2018

e Marine Order 97 (Marine pollution prevention—air pollution)
2013

ships involved in petroleum activities in Australian waters are required

Underwater
Cultural Heritage
Act 20718

to abide by the requirements under this Act.

This Act protects shipwrecks and associated underwater cultural
heritage items lying in territorial waters for 75 years or more. It is an
offence to interfere with any shipwreck or underwater cultural
heritage item covered by the Act. Anyone who finds the remains of
an item of underwater cultural heritage, or an article associated with
a such needs to notify the relevant authorities as soon as possible
and no later than one week to give information about what has been
found and its location.

2.2 WESTERN AUSTRALIAN STATUTES AND REGULATIONS

Although the operational area is located within Commonwealth waters off WA, there are shoreline exposure areas of the
EMBA that extend to shorelines in WA state waters (e.g. Bedwell and Cunningham Islets of the Rowley Shoals). Activities
associated with a response to an unplanned event also have the potential to interact with values and sensitivities that are
within the jurisdiction of WA. Table 2.2 provides key applicable Western Australian statutes and regulations to the activity.

Legislation
Animal Welfare Act

2002 and Animal

“SSearcher

Relevance to the Possum 3D Activity
and how they will be met

Vessels undertaking this activity will
adhere to the relevant Marine Orders by
having in place and implementing where
applicable the required certificates and
plans. These, and other management
measures related to pollution are detailed
in Section 6 and the OPEP.

There are no known underwater cultural
heritage items within the Possum 3D
operational area, however there are
known shipwrecks within the wider EMBA
as described in Section 4.

Any discovery of underwater cultural
heritage items will be reported to the WA

Museum.

Table 2.2 - Key applicable Western Australian statutes and regulations

Summary
This Act is established to provide for the welfare, safety, and health
of animals, to regulate the use of animals for scientific purposes

Relevance to the Possum 3D Activity
This Act may be relevant that wildlife

rescue and treatment is required

Welfare (General) | and related purposes following an unplanned hydrocarbon spill.

Regulations 2003

Aquatic  Resources | This Act is concerned with commercial exploitation and | Impacts and risks to commercial fisheries

Management Act | development of state fisheries and marine resources. Under the | that may be affected as part of the

2016 Act, development projects must be carried out so as to not | proposed activity are discussed in Section
adversely impact on fisheries or marine resources, including | 6, with control measures presented
regulating bringing noxious fish into WA. therein. Further details on the Act and oil

spill response are described in the OPEP.

Biodiversity This Act provides for the conservation and protection of wildlife. | This Act may be relevant that wildlife

Conservation Act | Licences to take protected flora and fauna are required under this | rescue and treatment is required

2016 and | Act. following an unplanned hydrocarbon spill.

Regulations 2018
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Legislation
Conservation and
Land  Management
Act 1984

Contaminated  Sites
Act 2003

Regulation 2006

and

Emergency
Act
and

Management
2005
Regulations 2006

Environmental
Protection Act 1986

Pollution of Waters by
Oil and Noxious
Substances Act 1987

and Regulations
1993
Western  Australian

Marine Act 1982 and
Regulations 1985

Summary

This Act provides for the use, protection and management of
certain public lands and waters and the flora and fauna within. It
establishes authorities responsible for such protection.

This Act provides for the identification, recording, management
and remediation of contaminated sites. Under the Act, a 'site’ is an
area of land or water in WA, including surface water, groundwater
and offshore areas out to 3 nm. A site is ‘contaminated’ if it has a
substance in it at above background concentrations, which
presents or has the potential to present a risk of harm to human
health or the environment.

This Act provides for prompt and coordinated organization of
emergency management in the State. Hazards captured under the
Act include events that result in destruction of or damage to the
environment. It establishes the State Emergency Management
Committee, which is the peak management body in responding to
emergencies of state significance and establishes obligations to
persons to comply and give reasonable help to an officer operating
under the Act.

This is the principal Act relating to environmental protection in WA.
It establishes the WA EPA and gives the EPA overall responsibility
for the prevention, control and abatement of environmental
pollution and for the conservation, preservation, protection,
enhancement and management of the environment. Part 5 of the
Act states that a person who causes pollution or environmental
harms or allows pollution or environmental harm to be caused
commits an offence.

This Act provides for the protection of the sea and certain waters
from pollution by oil and other noxious substances discharged
from ships (as defined in the WA Marine Act). This Act prohibits the
discharge of oil or noxious substances into state waters and
provides for the removal of oil or any mixture containing oil from
affected waters.

This Act regulates navigation and shipping in WA waters.

2.3 GUIDELINES, STANDARDS AND CODES OF PRACTICE

In addition to Australian legislation the guidelines, standards, codes of practice presented in Table 2.3 have been taken into

account.

Guidelines, standards and codes
2016 Guidelines for the development of a
ship energy efficiency management plan

(IMO 2016).

Australian Ballast Water Management
Requirements Version 8 (2020)

(AWE 2020)

Australian National Guidelines for Whale
and Dolphin Watching (2017)
Commonwealth Department of

“SSearcher

Relevance to the Possum 3D Activity
This Act may be relevant following an
unplanned hydrocarbon spill threatening
state marine parks.

This Act may be relevant following an
unplanned hydrocarbon spill entering
state waters.

This Act may be relevant following an
unplanned hydrocarbon spill entering
state waters.

This Act may be relevant following an
unplanned hydrocarbon spill entering
state waters.

This Act may be relevant following an
unplanned hydrocarbon spill entering
state waters.

All activity vessels traversing WA state
waters must abide by the requirements of
the Act
requirements. This Act may be relevant

regarding marine  safety
following an unplanned hydrocarbon spill

entering state waters.

Table 2.3 - Key applicable industry guidelines, standards and codes

Summary

Aimed at supporting implementation of the mandatory measures to increase energy
efficiency and reduce greenhouse gas emissions from international shipping, paving the

way for the regulations on Energy Efficiency Design Index and Ship Energy Efficiency
Management Plan to be smoothly implemented by Administrations and industry.

These guidelines state the mandatory ballast water requirements and provide information
on ballast pump tests, ballast water reporting and ballast water exchange calculations,

enforceable under the Commonwealth Biosecurity Act 2075.

the

Environment and Energy (DoEE)

The intent of these guidelines is to provide a framework that allows people to observe and
interact with whales and dolphins in a way that does not cause harm to the animals.
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Guidelines, standards and codes
Zealand Standard
14001:2016 Environmental management

Australian/New

systems — Requirements with guidance for
use (Standards Australia/ Standards New
Zealand 2016)

Code of Environmental Practice (2008)
Australian Petroleum Production and
Exploration Association (APPEA)

Department of Transport: Oil  Spill
Contingency Plan 2015 (WA DoT 2015)
Environmental Management in Oil and
Gas Exploration and Production (1997)
International Association of Oil and Gas
Producers (OGP)

Environmental Manual for Worldwide
Geophysical Operations (2013)
International Association of Geophysical
Contractors (IAGC)

EPBC Act Policy Statement 2.1 - Interaction
between offshore seismic activities and
whales (2008)

Guidance Note N-04750-GN1488 Olil
Pollution Risk Management) (NOPSEMA
2021)

Guidance Note N-04300-GN0O1660166
ALARP (NOPSEMA 2020a)

Note N04750-GN1344
Environment plan content requirements
(Revision 4, April 2019) (NOPSEMA 2020b)

Guidance

GL1721
decision making (Revision 6, November
2019) (NOPSEMA 2019c)
the

Management of Ships'

Guideline Environment  plan

Guidelines  for Control  and

Biofouling to
Minimize the Transfer of Invasive Aquatic
MEPC.207(62))

Species (Resolution

International  Maritime  Organization
(IMO)
Information Paper IPI765: Acoustic Impact

Evaluation and Management
(NOPSEMA)

International Finance Corporation World
Bank Group EHS Guidelines (IFC 2015) Part
1.3 Wastewater and ambient water quality

(2018)

Summary

Specifies requirements for an environmental management system to enable an organization
to develop and implement a policy and objectives which take into account legal
requirements and other requirements to which the organization subscribes, and information
about significant environmental aspects. It applies to those environmental aspects that the
organization identifies as those which it can control and those which it can influence.

This code guides outcomes to be achieved when managing environmental impacts
associated with petroleum exploration and production, including seismic surveys. It includes
four basic recommendations to APPEA members undertaking activities:

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.

Outlines the procedures and arrangements for responding to and recovering from Marine

Oil Pollution (MOP) emergencies in State waters in accordance with WestPlan - MOP

Provides an overview of the environmental issues and the technical and management

approaches to achieving high environmental performance in oil and gas exploration and

production.

This manual provides best practice guidelines for environmental management of
geophysical operations undertaken by the industry worldwide, including MSS.

This policy statement provides: practical standards to minimise the risk of acoustic injury to
whales; a framework that minimises the risk of biological consequences from acoustic
disturbance from seismic sources to whales in biologically important habitat areas or during
critical behaviours; and advice to titleholders conducting seismic surveys on their legal
responsibilities under the EPBC Act.

Provides titleholders with clarification on the regulatory requirements for oil pollution risk
assessment as well as the content and level of detail required in an OPEP which in turn
supports the development of an acceptable EP submission.

This guidance note addresses how the ALARP concept can be addressed.

This guidance note interprets the EP content requirements that need to be met and
demonstrated under the OPGGS(E)R and provides advice in relation to EP content
requirements, the regulatory intent of content requirements, core concepts that are
fundamental to each key content requirement and associated EP content considerations.
Describes how NOPSEMA evaluates the quality of EP submissions and contains detail about
of ‘factors that influence decisions’ and ‘considerations in making a decision’. It provides a
tool for titleholders and stakeholders to understand regulatory decisions.

Sets out the IMO Member States' commitments to minimizing the transfer of invasive
aquatic species through ship biofouling and are intended to provide a globally consistent
approach to the management of biofouling.

This publication provides advice to titleholders to assist with preparing EPs for MSS
activities, and in particular the components of an EP that relate to detailing, evaluating and
managing impacts from acoustic emissions.

This guideline applies to projects that have either direct or indirect discharge of process
wastewater, wastewater from utility operations or stormwater to the environment. It
provides information on common techniques for wastewater management, water
conservation, and reuse that can be applied to a wide range of industry sectors.
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Guidelines, standards and codes

International ~ Standards ~ Organization
37000:2018  Risk ~ Management -
Guidelines (1ISO 2018)

Matters of national environmental

significance - Significant impact guidelines
1.1 EPBC Act 1999 Department of the
Environment and Energy (DoEE 2013)
National Biofouling Management
Guidance for the Petroleum Production
and Exploration Industry (2009)
Commonwealth Government

National Light Pollution Guidelines for
Wildlife - turtles,

seabirds, and migratory shorebirds 2020

including marine

Department of the Environment and
(DoEE)
Biodiversity, Conservation and Attractions
WA (DBCA)

National Plan for Maritime Environmental
Emergencies (NATPLAN) (AMSA 2017)

Energy and Department of

Oil & Gas UK Guidance on Risk Related
Decision Making (Issue 2, July 2014)
(OGUK 2014)

Operational and scientific monitoring
programs information paper N-04700-
IP1349 (Mar 2016) NOPSEMA

Procedure to Be Followed Whilst Offshore
Seismic Survey Work Is Undertaken In The
Vicinity Of Active Submarine Cable
Systems

ICPC Recommendation No. 8
International Cable Protection Committee
(ICPC)

Safe Diving Distance from Seismic
Surveying Operations (2019)

The Diving Medical Advisory Committee
(DMAC)

Seismic Surveys & Marine Mammals
(2004) — Joint OGP/IAGC position paper
OGP and IAGC

State Plan -
Environmental Emergencies (MEE) (WA
State Emergency Management Committee
2019)

National Guidelines for Ramsar Wetlands

Hazard Maritime

The International Convention for the
Prevention
(MARPOL)

of Pollution from Ships

Summary
Provides principles, framework and a process for managing risk.

Guidelines to assist any person who proposes to take an action to decide whether or not
they should submit a referral to the Australian Government Department of Agriculture,
Water and the Environment for a decision by the Australian Government Environment
Minister on whether assessment and approval is required under the EPBC Act.

This guidance document provides a generic approach to a biofouling risk assessment and
practical information on managing biofouling on hulls and niche areas.

The Guidelines outline the process to be followed where there is the potential for artificial
lighting to affect wildlife. They apply to new projects, lighting upgrades (retrofitting) and
where there is evidence of wildlife being affected by existing artificial light. The aim of the
Guidelines is that artificial light will be managed so wildlife is:

1. Not disrupted within, nor displaced from, important habitat; and

2. Able to undertake critical behaviours such as foraging, reproduction and

dispersal.
The National Plan sets out national arrangements, policies and principles for responding to
maritime emergencies. This is how federal, state and territory response capabilities work
together.
Guidelines to facilitate risk related decision making by providing a common understanding
of the bases upon which risk related decisions are made. It provides a structured framework
that enables business, technical and societal factors to be considered and used to establish
a transparent and justifiable basis for decision making.
Provides general advice and information to assist titleholders to develop fit-for-purpose
OSMPs and to demonstrate an appropriate degree of readiness to implement those
programs in the event of an oil spill.
Provides procedures for seismic survey operations in the vicinity of active submarine cable
systems.

This publication provides guidance for safe diving distance from seismic survey operations
and guidance on the pragmatic means of mitigating impacts to divers from seismic sound.

This document provides information associated with the potential effects of seismic surveys
on marine mammals.

Contains information relating to the arrangements for managing marine oil pollution and
marine transport emergencies.

The Australian National Guidelines for Ramsar Wetlands have been developed to facilitate
the improved management of Ramsar sites under then the Ramsar Convention in Australia.
The guidelines facilitate maintenance of ecological character in line with Australia's
commitments under the Ramsar Convention and responsibilities under the EPBC Act. The
guidelines provide a framework for Ramsar Convention implementation in Australia and
provide jurisdictions and other interested parties with guidance on the management of
Ramsar sites.

The International Convention for the Prevention of Pollution from Ships (MARPOL) is the
main international convention for addressing ship sourced pollution. Australia implements
aspects of MARPOL through the Protection of the Sea (Prevention of Pollution from Ships)
Act 1983 and the Navigation Act 2012.
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Guidelines, standards and codes

The Oil and Gas Industry: Operating in
Sensitive Environments (2003)
Petroleum

International Industry

Environment and Conservation
Association (IPIECA)

Aquatic Biosecurity Solution Vessel-Check
tool (DHI 2021)

WA Oiled Wildlife Response Plan V1.1

2014 (DBCA, AMOSC)

Summary

This publication demonstrates that minimal impact operations are achievable in a diverse
range of social and environmental settings, actively encourages exchange of company
experience and best practice, provides a basis for discussion with groups outside the
industry and summarises a number of case studies.

Provides a tool for assessing the biofouling risk of vessels entering coastal waters.

Provides guidance to Oiled Wildlife Response Agencies, both the DBCA and the Petroleum
Industry, as to the approach to an Oiled Wildlife Marine Pollution Incident in WA.

2.4 INTERNATIONAL CONVENTIONS AND AGREEMENTS

Several international convention and agreements have been signed by Australia and are enacted by the legislation, statutes
and regulations outlined above. The international conventions in Table 2.4 have been considered in the development of this
EP.

Table 2.4 - Key applicable international conventions and agreements

International convention or
agreement

Convention on International Trade in
Endangered Species of Wild Fauna and
Flora (CITES)

International Convention for the Safety
of Life at Sea (SOLAS), 1974
International Convention on Standards of
Training, Certification and Watchkeeping
for Seafarers 1978 (STCW)

International convention on the Control
of Harmful Anti-fouling Systems on Ships
(AFS Convention) 2001

The

International

Convention on Wetlands of
Importance ~ (Ramsar
Convention) and National Guidelines for

Ramsar Wetlands

The International Convention for the
Prevention of Pollution from Ships
(MARPOL)

The Republic of Korea-Australia
Migratory Bird Agreement (ROKAMBA)

Summary

An international agreement between governments which aims to ensure that international
trade in specimens of wild animals and plants does not threaten their survival.

SOLAS Convention is to specify minimum standards for the construction, equipment and
operation of ships, compatible with their safety.
The STCW sets the standards of competence for seafarers internationally.

IMO treaty whereby states agree to prohibit the use of harmful anti-fouling paints and other
anti-fouling systems that contain harmful substances.

The Ramsar Convention's broad aims are to halt the worldwide loss of wetlands and to
conserve, through wise use and management, those that remain. Australian National
Guidelines for Ramsar Wetlands have been developed. The aim of the guidelines is to
facilitate improved management of Ramsar sites and maintenance of ecological character, in
line with Australia's commitments under the Ramsar Convention and responsibilities under
the EPBC Act. The guidelines provide a framework for Ramsar Convention implementation in
Australia and provide jurisdictions and other interested parties with guidance on the
management of Ramsar sites.

MARPOL includes regulations aimed at preventing both accidental pollution and pollution
from routine vessel operations. Australia implements MARPOL through the Protection of the
Sea (Prevention of Pollution from Ships) Act 1983 and the Navigation Act 2012.

Part of international efforts to conserve migratory birds of the East Asian — Australasian
Flyway, along with bilateral migratory bird agreements between Australia and Japan (JAMBA,
formed in 1974) and Australia and China (CAMBA, signed in 1986).
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3 DESCRIPTION OF THE ACTIVITY

3.1 LOCATION OF THE ACTIVITY

The Possum 3D MSS operational area lies entirely in Commonwealth waters within the NWMR (Figure 1.1). The operational
area is approximately 13,477 km? within which activities such as streamer deployment and retrieval, maintenance, recovery,
and vessel manoeuvring (line turns) and some individual source array element testing during which corrective or preventative
equipment maintenance may occur.

Full-fold seismic data will be acquired for a maximum area covering 5,400 km?. The final full-fold acquisition area is yet to
be defined but will be within a- 8,584 km? broader active source area (hereafter called “acquisition area” within this EP,
unless specifically indicated) (Figure 1.1) in water depths of 118 — 566 m. This is the area within which the seismic source
will be active, including for soft start procedures and line run-outs. There will be no seismic source operation outside of the
acquisition area, however individual source arrays may be tested within the operational area as outlined above. Boundary
co-ordinates for the operational area are listed in Table 3.1 and for the acquisition area in Table 3.2. Passive magnetic and
gravity field measurements may also be recorded simultaneously with the seismic data within the operational area (see
Section 3.4).

Table 3.1 - Possum 3D MSS operational area coordinates Table 3.2 — Possum 3D MSS acquisition area coordinates

Longitude (E)
119° 14' 09.5135" E
119°24' 12.3661" E
119° 45'31.0716" E
119° 45' 29.2682" E
119° 45' 28.8612" E
119° 53' 00.2830" E
120°01' 10.3513" E
120° 01' 07.7448" E
120° 14' 08.1238" E
120° 14' 32.7660" E
120° 08' 21.7465" E
119°53' 12.5126" E
119° 00' 59.1120" E
119°01' 08.5223" E
119° 05' 05.7300" E
119° 10' 04.6884" E
119° 14' 09.5135" E

Latitude (S)
17° 35' 48.6890" S
17°35'35.4192" S
17°16' 38.5284" S
16° 52' 53.6267" S
16°47' 33.0647" S
16° 39' 58.8815" S
16°40' 01.7724" S
16°31'42.8341" S
16°31' 34.4639" S
18°00' 46.2925" S
18° 04' 45.2458" S
18°07' 36.1525" S
18°08' 06.6299" S
17°48' 54.9755" S
17° 44' 56.1624" S
17°39'55.1734" S
17° 35' 48.6890" S

Longitude (E)
120° 09' 48.3452" E
120° 10' 19.9223" E
119° 59' 31.5658" E
119°13'22.0184" E
119° 13' 24.0593" E
119° 47' 04.8498" E
119° 47' 05.4248" E
119° 47' 00.8030" E
119° 55' 08.0532" E
120° 06' 14.4232" E
120° 06' 14.4233" E
120° 09' 48.3452" E

Latitude (S)
16° 36' 29.8442" S
18°01' 15.5369" S
18°04'37.3728" S
18°04' 36.5951" S
17° 40' 44.8715" S
17° 40' 42.5592" S
17°22'09.5827" S
16° 52'59.3371" S
16° 44' 51.3906" S
16° 44' 54.3980" S
16° 36' 32.2451" S
16° 36' 29.8442" S

Datum: GCS_WGS84

Datum: GCS_WGS84

At the closest point, the operational area is located approximately 210 km west of Broome on the mainland coast. The
southeast corner is located more than 190 km northwest of Eighty Mile Beach and more than 320 km south of Scott Reef.
The operational area is in close proximity to the Mermaid Reef Marine Park (Mermaid Reef MP) boundary (~4 km). Located
in WA State waters, the boundary of Rowley Shoals Marine Park at Imperieuse Reef is approximately 12 km to the west of
the operational area.

3.2 TIMING OF THE ACTIVITY

The activity window for this EP is between January 2022 and end of July 2023. The actual commencement date for the
proposed Possum 3D MSS is yet to be finalised, as it is dependent on peak periods of environmental sensitivity (see
Section 4), temporal constraints related to potential commercial fishing activities, survey vessel availability, client data
requirements, fair sea state conditions and approvals from government regulatory agencies. The most appropriate
acquisition window for the activity has been determined to be from December to end of July. The duration of the activity
will not be longer than 70 days, including contingencies for weather and emergencies. COVID-19 restrictions on travel may
potentially also impact on the timing of the survey.
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3.3 SEISMIC PROGRAMME

3.3.1 Survey Parameters

In terms of technical methods and procedures, the activity is a typical 3D survey similar to most others conducted in
Australian marine waters. No unique or unusual equipment or operations are proposed. The proposed surveys will be
conducted using a purpose-built or converted seismic survey vessel. During the proposed activities, the survey vessel will
traverse a series of pre-determined sail lines within the operational area at a speed of approximately 4 -6 knots
(approximately 7-11 km/h). A racetrack configuration will be adopted to avoid excessive delays due to line turns and will
consider the safe navigation of the survey vessel during turns whilst towing seismic equipment. With the exception of
emergency conditions, no vessels or seismic equipment shall enter the Mermaid Reef Marine Park or Rowley Shoals Marine
Park.

As the vessel travels along the survey lines, the acoustic source will produce a series of sound pulses every 5-8 seconds from
sources spaced approximately 8.3-12.5 m along the sail line. These pulses will be directed downward through the water
column and seabed. The transmitted sound is attenuated and reflected at geological boundaries. The reflected signals are
detected using sensitive microphones arranged along a number of hydrophone cables (i.e. streamers) that are towed behind
the survey vessel. The reflected sound is then processed to provide accurate information about the structure and
composition of geological formations below the seabed and to identify hydrocarbon reservoirs.

The seismic streamer array will comprise eight to twelve solid streamers, each 7-9km in length. Streamer spacing will be 100-
112.5 m apart, and sail line spacing will be 562-675 m apart (Table 3.3). The streamer depth will be 12-18m. The total size
of the towed array is 1,012.5-1237.5 m wide and 8.2-9.5 km long. The triple source array (i.e. acoustic source) tow depth will
be 6-8 m (£1 m). The operating pressure for the acoustic source array will be 2,000 psi. The acoustic source array will consist
of a maximum volume of ~2380-2,820 in3. Data will be acquired over 24-hour operations.

Table 3.3 - Possum 3D MSS Acquisition Parameters

Parameter Possum 3D MSS
No. of streamers 8-12
Streamer length 7-9 km
Streamer line spacing 562 -675m
Survey spacing 100-112.5m

Array width
Array length

Size of air gun array (acoustic source)

1,0125-1,2375m
8.2 -9.5km
2,380-2,820in?

Operating pressure 2,000 psi
Source interval 8.3-125m
Source depth 6-8 m (+1m)
Streamers’ Depth 12-18m
Frequency range 2-250 Hz
Peak Source Levels (Broadside) 248.8 (LS,pk) (dB re 1 pPa m)
Peak Source Levels (Vertical) 254.9 (LS,pk) (dB re 1 pPa m)

3.3.2 Acoustic Source Justification

During the proposed activities, the seismic vessel will traverse a series of pre-determined sail lines at a speed of
approximately 4 to 6 knots, emitting a series of acoustic pulses that will be directed down through the water column and
seabed. The total volume of the planned seismic energy source is 2,380-2,820 in® with an operating pressure of
approximately 2000 psi. The volume of the acoustic source was selected following a technical review of seismic surveys in
similar geophysical and geological environments. The source volume selected is assessed to be the minimum volume
possible to provide a strong signal (i.e. peak amplitude), better signal to sound output, deeper penetration and hence
improved data quality so as to achieve the survey objectives.

Acoustic seismic pulses are of high energy and low frequency. Most of the sound energy produced by a seismic source is in
the range 10-300 Hz, with highest levels at frequencies less than 100 Hz (McCauley 1994).
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It is noted that actual source sound levels are less than the theoretical maximum because the theoretical sound pressure
levels are computed on the basis of the seismic array being a point source, whereas it is not possible to be 1 m from all
compressed air elements in a source array simultaneously. Thus, actual measured sound levels near the source will be lower,
by a significant amount, than the theoretical levels quoted for the source.

The rate of signal attenuation from the seismic source will be dependent on local sound propagation characteristics. In a
vertical sense this will be related to basin architecture and the nature of the overburden, and hence no general rule of thumb
is applicable.

Lagrange-1 and Bedout-1 wells were drilled approximately 30km to the south if the Survey and the Searcher 2014
reprocessed Roebuck 2D (JN87) seismic data provides a tie of these wells into the Survey area. The wells total depth were
3,250mSS at approximately 2.2 seconds TWT and the zones of interest in the wells deepens significantly into the Survey area.
To fully image the Triassic and Palaeozoic targets, along with the basin architecture, requires a source array ideally optimised
to image down to 5 seconds TWT, estimated to be to approximately 8km in depth.

The nearby Capreolus MC3D survey was analysed for amplitude attenuation characteristics of the basin. This survey used a
3480 in® source (larger than that proposed for Possum 3D MSS), and so it was possible to use this survey to determine how
much the source size could be reduced for the Possum 3D MSS. This suggests that acquisition with a maximum acoustic
source of 2,820 in* will be sufficient seismic energy to illuminate the geological objective of the survey, whilst minimising
environmental disturbance.

3.4 MAGNETIC AND GRAVITY DATA ACQUISITION

Passive magnetic and gravity field measurements may also be recorded simultaneously with the seismic measurements. The
gravity system is installed within the seismic survey vessel (often in the instrument room) and comprises an integrated gravity
meter and recording system. It passively records the strength and relative change in the earth’s gravity field, which reflects
changes in the underlying geology.

The strength of the local magnetic field is measured via a marine magnetometer sensor. The sensor is towed at a depth of
10 — 20 m by a high strength marine tow cable extending 120 — 140 m directly behind the survey vessel well within the 7-8
km length of the seismic array streamers (Table 3.3). A monitoring and recording device for the magnetometer is generally
mounted in the instrument room on the seismic vessel.

3.5 VESSELS

3.5.1 Seismic Survey Vessel

The Possum 3D MSS will be acquired by a specialist geophysical company using a purpose-built or specifically-converted
seismic survey vessel using methods and equipment typical for surveys conducted in Australian waters. No unique or unusual
equipment or operations are proposed. With the exception of emergency conditions, the survey vessel will not anchor at
sea and where possible the Mermaid and other reefs will be avoided. The specific seismic survey vessel for this survey is yet
to be determined but will be similar to the vessel specifications provided in Table 3.4. It is anticipated that the seismic vessel
will utilise either the port of Broome, Dampier or Port Hedland WA as the home port for the duration of the survey.

Table 3.4 - Possum 3D Seismic survey vessel specifications

Parameter Possum 3D
Class DNV 1A1
Length ~90-110 m
Beam ~19-25 m at the waterline
Draft ~6-8 m
Gross tonnage ~6,000-8,000 t
Total fuel capacity ~1,500-2,000 m?
Largest single fuel tank capacity <325m?
Fuel type MGO
Acquisition capability 12 x 10 km streamer
Complement (POB) ~50-70
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3.5.2 Support Vessels

Up to two support vessels will be contracted to provide logistical and safety support throughout the proposed MSS. For
example, the support vessel will maintain a safe distance between the acoustic array and other vessels, assisting with
managing interactions and maintain communications with shipping and fishing activities as required, assist in the recovery
of lost streamers and warning the survey vessel of in-water hazards 24/7. One support vessel will be capable of taking
survey vessel under tow with all equipment deployed to keep survey vessel under control if required. Except for
emergency conditions, the support vessels will not anchor at sea and where possible the Mermaid and other reefs
will be avoided. The specific support/supply vessels for this survey are yet to be determined but will be similar to the
vessel specifications provided in Table 3.5.

Table 3.5 — Possum 3D Seismic support/ supply vessel specifications

Parameter Support vessel Supply vessel
Length 50-60 m 25-30 m
Beam 10-15m 8-10 m
Draft <7m <7m
Gross tonnage 1,000-1,200 t ~1,000 t
Fuel type MGO/ MDO MGO/ MDO
Complement (POB) ~50 ~14

3.6 VESSEL REFUELLING

Refuelling and resupply at sea by a supply vessel is expected to occur approximately every 2 — 4 weeks during the survey
(depending on the specific vessel and contractor) within or immediately adjacent to the operational area. In accordance with
the contract vessel's procedures, refuelling will only take place during daylight hours and within strict weather limit guidelines
and will not occur within a distance of 25 km from any emergent land or shallow water features (i.e. 30 m water depth).
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4 DESCRIPTION OF THE ENVIRONMENT

This section addresses Regulation 13(2) of the OPGGS(E)R, which requires an EP to describe the existing EMBA of the activity,
and detail relevant values and sensitivities of that environment, including its social, economic and cultural features. The below
description of the existing environment includes the values and sensitivities within the operational area (as defined in
Section 3) and the larger area that may be affected by the worst-case unplanned event. These values and sensitivities have
been used for the risk assessment (Section 6).

4.1 EMBA DEFINITION

The outer extent of the EMBA was determined by the spatial extent of:

e The oil spill EMBA (Modelled): an unplanned hydrocarbon spill of 321 m* of marine diesel oil (MDO) as an
instantaneous surface release due to vessel collision (the worst-case unplanned event). Stochastic modelling (RPS
2020) was used to determine the marine and shoreline environments that could be exposed to hydrocarbon
concentrations which exceed thresholds (Section 6). The area covers an area significantly larger than the area that
is likely to be affected by a single spill event as it encompasses the area predicted to be affected over 100 replicate
spills per season for three seasons.

e The oil spill EMBA (Indicative): The extent of the oil spill EMBA (Modelled) of an instantaneous surface release was
conducted from one location in the operational area judged by subject matter experts to be of the highest
sensitivity (east of Mermaid Reef within the operational area). To indicate the full extent of an unplanned
hydrocarbon spill within the operational area a simple shift of the modelling location to the extreme south-east of
the operational area was conducted. Although the underlying forcing conditions would be different from this
location (e.g. wind angle shift, currents steered by the bathymetry), the simple shift provides an indication of the
extent of an unplanned oil spill if it were to occur in the south-eastern corner of the operational area to provide a
worst-case predictive tool when combined with the modelled oil spill EMBA above.

e  The underwater sound EMBA: Acoustic modelling was conducted by JASCO Applied Sciences (JASCO) to provide
evidence for assessing marine fauna sound exposures (Appendix C). The largest extent of modelled impact was the
maximum (Rmax) horizontal distances (km) from the 2820 in® array to modelled maximum-over-depth peak
pressure level (PK) thresholds based on the NOAA Technical Guidance (NOAA 2018) for marine mammals, which
was modelled as 62.9 km at a 168 dB re 1 pPa2.s (SEL24n) sound exposure threshold for temporary threshold shift
(TTS) in low frequency cetaceans (Appendix C). Thus, a conservative 63 km buffer from the acquisition area was set
as the largest spatial extent of underwater sound impacts due to emissions from the seismic sound array.

The EMBA has been defined by overlaying the outer extent of the above exposure thresholds. Note that the low threshold
may not produce ecologically significant impacts but has been used as a ‘worst-case’ predictive tool to set the outer limit of
the EMBA (as per guidance provided in NOPSEMA Bulletin #1, 2019).
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Figure 4.1 - Operational area and EMBA of the Possum 3D MSS

4.2 OPERATIONAL AREA SUMMARY

The operational area is located in deep waters that slope down from the western extent of the ancient coastline at 118 m to
approximately 566 m depth. A featureless, sandy-mud seabed with sparse sessile organisms is likely to be the dominant
substrate within the operational area. There are no emergent or outstanding oceanographic features within the operational
area. The operational area overlaps the Multiple Use Zone of the Argo-Rowley Terrace Marine Park (Section 4.4.1.1), the
Mermaid Reef and Commonwealth waters surrounding Rowley Shoals Key Ecological Feature (KEF; Section 4.4.2.1). The
Mermaid Reef Marine Park (Section 4.4.1.1) and Rowley Shoals Marine Park (Section 4.4.1.2) are immediately adjacent to the
operational area.

According to a search of the PMST database (Appendix B), 96 protected marine species may occur or are likely to occur
within the operational area including:

e 25 cetaceans;
e five marine turtles;
e 12 sea snakes;
e 10 shark and rays;
e 31 fishes; and
e 13 seabird species.

There are Biologically Important Areas (BIA) for three species that overlap the operational area — the pygmy blue whale
migration and distribution BIAs (Section 4.6.4.2), the white-tailed tropicbird breeding BIA and the little tern resting BIA
(Section 4.6.4.6). There are no Native Title Determination Areas, Registered Aboriginal Sites, Commonwealth Heritage Listed
places or World Heritage properties overlapping the operational area.

Fourteen commercial fisheries (Commonwealth and State) are permitted to fish within the operational area, however
historical fishing effort is only recorded for two fisheries in the operational area (Section 4.7.1). One commercial shipping
fairway traverses the operational area (Section 4.7.1.3) and there is one long-term research buoy within the operational area
(Section 4.7.6).

Indicative timings for key environmental sensitivities including proposed petroleum exploration and production activities,
climate considerations, and marine fauna potentially occurring within the operational area is provided in Table 4.1.
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Table 4.1 - Indicative timings for key environmental sensitivities within the operational area

Aspect 2021 2022 2023

DJFMAMJJASONDIJFMAMJJASOND JFMAMIJJ

Cyclone season
Coral spawning

Whale shark
(migration)

Pygmy blue whales
(migration)
White-tailed
tropicbird (breeding
at Rowley Shoals)
Little tern (resting BIA
at Rowley Shoals)
SCUBA divers at
Rowley Shoals
Spanish mackerel
(spawning)

Scampi (spawning)

Kerauden Extension
3D MSS
Sauropod 3D MSS

Inpex 2D MSS

4.3 REGIONAL OVERVIEW

The Possum 3D MSS operational area lies within Commonwealth marine waters of the NWMR, which extends from offshore
Kalbarri, WA, to the Northern Territory (NT) border and includes all waters 3 nm from the territorial baseline to the 200 nm
EEZ boundary (Figure 4.1). The NWMR comprises approximately 1.07 million km? of sub-tropical and tropical waters in the
Indian Ocean and Timor Sea (DEWHA 2008) and is distinguished by its predominantly wide continental shelf, very high tidal
regimes (especially in the north), very high cyclone incidence, unique current systems and warm, low-nutrient surface waters.
The region supports high species-richness of tropical Indo-west Pacific biota, but low levels of endemism (DSEWPaC 2012a).

Overall, the NWMR is relatively shallow, with water depths of less than 200 m over more than 40 % of its area. More than
50 % of the region has a depth less than 500 m, reflecting the region'’s large areas of continental shelf and slope (Baker et
al 2008). Extensive carbonate banks and coral reefs are important focal points for biodiversity in the region. A string of
submerged carbonate banks and carbonate reefs on the outer North West Shelf includes Scott Reef, Seringapatam Reef and
the Rowley Shoals.

4.4 PROTECTED AREAS

Values and sensitivities that occur within the operational area and EMBA were identified through online database search
tools, including the Protected Matters Search Tool (PSMT) and Aboriginal Heritage Inquiry System (AHIS). Reports from these
searches are provided in Appendix B. Species identified through the searches that, upon review, were identified as not
occurring within the relevant area due to terrestrial based life cycles were removed from this assessment and are not
discussed further.

Values and sensitivities (including those matters protected under Part 3 of the EPBC Act) that may be present within the
operational area and EMBA are identified in Table 4.2. The International Union for Conservation of Nature (IUCN) reserve
management principles used in the management of marine parks are described in Appendix D.

Table 4.2 - Protected Areas within the Possum 3D MSS Operational Area (OA) and EMBA

Presence
OA EMBA
Australian Marine Parks (Section 4.4.1.1) 1 4

Conservation Value or Sensitivity
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WA State Marine Parks (Section 4.4.1.2)

Key Ecological Feature (Section 4.4.2)

Nationally Important Wetlands (Section 4.4.3)

Protected Marine Species (Section 4.4.3)

(including listed Threatened Species and Listed Migratory Species)
Listed Threatened Ecological Communities

World Heritage Property

Commonwealth Heritage List (Section 4.4.1.2)

Ramsar Wetland

“SSearcher
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The operational area and EMBA overlaps the Territorial Sea Commonwealth marine area. The nearest World Heritage
Property is the Ningaloo Coast, which is located more than 650 km from the operational area. The nearest Ramsar Wetlands
are Roebuck Bay and Eighty Mile Beach, which are more than 220 km and 180 km from the operational area respectively

and not within the EMBA.

4.4.1 Marine Parks and Reserves

The operational area overlaps the Argo-Rowley Terrace Marine Park (MP) (Commonwealth). The EMBA overlaps an additional
three Commonwealth MP and one WA State MP (Table 4.3, Figure 4.2).

Table 4.3 - Marine Parks and Reserves within the Possum 3D MSS Operational Area (OA) and EMBA

Marine Park OA EMBA
Argo-Rowley Terrace MP (Commonwealth) N v
Eighty Mile Beach MP (Commonwealth) X v
y
Mermaid Reef MP (Commonwealth) X v
Kimberley MP (Commonwealth) X v
Rowley Shoals MP (WA State) X v
Seringafatym Reef
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Figure 4.2 - Australian Marine Parks and WA State Marine Parks in the vicinity of the Possum 3D MSS

4.4.1.1 Australian Marine Parks
Argo-Rowley Terrace Marine Park
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The Argo-Rowley Terrace MP is the largest marine reserve in the NWMR, with a total area of 146,003 km? (DoEE 2015¢) and
is divided into three zones (Figure 4.2):

e Multiple Use Zone — IUCN category VI (108,812 km?)
e Special Purpose Zone (Trawl) — IUCN category VI (1,141 km?)
e  National Park Zone — IUCN category Il (36,050 km?).

Neither the operational area nor the EMBA overlap the National Park Zone and this is not discussed further.

The operational area overlaps the Multiple Use Zone of the Argo-Rowley Terrace MP - IUCN category VI (Figure 4.2). Water
depths in this zone are more than 230 m. This zone is managed for the ecologically sustainable use of natural ecosystems
while ensuring long-term protection of the biological diversity and natural values. Several activity types are permitted within
this multiple use zone, including mining and seismic exploration. Conservation values of this zone include:

e the Mermaid Reef and the Commonwealth waters surrounding Rowley Shoals (an area of high biodiversity with
enhanced productivity and feeding and breeding aggregations);

e connectivity between the existing Mermaid Reef Marine National Nature Reserve and reefs of the WA Rowley
Shoals Marine Park and the deeper waters of the region;

e seafloor features including aprons and fans, canyons, continental rise, knolls/abyssal hills and the terrace and
continental slope;

e Important area for sharks, which are found in abundance around the Rowley Shoals relative to other areas in the
region; and

e important foraging areas for migratory seabirds and the endangered loggerhead turtle.

The EMBA overlaps the Special Purpose (Trawl) Zone — IUCN category VI of the Argo-Rowley Terrace MP. This zone is
managed for the sustainability of the fisheries and research and monitoring within the areas. Several activity types are
permitted within this zone however authorisation is required. Conservation values of this zone include:

e the Mermaid Reef and the Commonwealth waters surrounding Rowley Shoals (an area of high biodiversity with
enhanced productivity and feeding and breeding aggregations);

e connectivity between the existing Mermaid Reef Marine National Nature Reserve and reefs of the WA Rowley
Shoals Marine Park and the deeper waters of the region; and

e seafloor features including aprons and fans, canyons, continental rise, knolls/abyssal hills and the terrace and
continental slope.

Eighty Mile Beach Marine Park

The Eighty Mile Beach MP is between Port Hedland and Broome, encompassing waters from the 3 nm mark in approximately
15 m water depth to 70 m, covering 10,785 km?. The entire Eighty Mile Beach MP is zoned as Multiple Use Zone (IUCN VI).
The MP is marginally overlapped by the EMBA.

Eighty Mile Beach MP contains only the marine area associated with Eighty Mile Beach- the adjacent WA Eighty Mile Beach
MP includes the shoreline areas. The significance of the marine area is due to the habitats associated with three species of
endangered sawfishes contained within the park, (Section 4.6.4.4) ecosystems that support the adjacent Ramsar site and
marine turtle rookeries (Section 4.6.4.3) and the BIAs contained within the MP including that of avifauna (Section 4.6.4.6),
marine turtles, sawfishes and humpback whales (Section 4.6.4.2) (DoEE 2018).

Cultural values of the MP include those of the sea country for the Nyangumarta, Karajarri and Ngarla people (Section 4.4.1.1).
Other values of the MP include:

e being adjacent to the Eighty Mile Bach Ramsar site, recognised as one of the most important areas for migratory
shorebirds in Australia;

e examples of ecosystems representative of the Northwest Shelf Province;

e diverse benthic and pelagic fish communities; and

e ancient coastline, thought to be an important migratory pathway for humpback whales.

The IUCN category VI ‘Multiple Use’ zone is managed for the ecologically sustainable use of natural ecosystems while
ensuring long-term protection of the biological diversity and natural values. Several activity types are permitted within this

multiple use zone, including mining and seismic exploration.

Kimberley Marine Park
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The Kimberley MP comprises a total area of 74,469 km? that lies at the eastern extent of the EMBA. The park is divided into
three zones:

e  Multiple Use Zone — IUCN category VI
e  Habitat Protection Zone — IUCN category IV
e  Marine National Park Zone — ICUN category II.

The EMBA does not overlap the Habitat Protection Zone or the Marine National Park Zone and these are not discussed
further.

The IUCN category VI ‘Multiple Use’' zone is managed for the ecologically sustainable use of natural ecosystems while
ensuring long-term protection of the biological diversity and natural values. Several activity types are permitted within this
multiple use zone, including mining and seismic exploration. Values of the zone that occur within the EMBA include:

e  protection for the communities and habitats of waters offshore of the Kimberley coastline ranging in depth from
less than 15 m down to 800 m;

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

e two KEFs: the ancient coastline (an area of enhanced productivity attracting baitfish which, in turn, supplies food
for migrating species) and the continental slope demersal fish communities (the second richest area for demersal
fish species in Australia).

Mermaid Reef Marine Park

The Mermaid Reef MP surrounds the most north-easterly atoll of the Rowley Shoals. The MP is within the Argo-Rowley
Terrace MP (described above) and is adjacent to the Rowley Shoals MP (Section 4.4.1.2; Figure 4.2). The entire Mermaid Reef
MP is zoned as IUCN Il (National Park Zone) (DoEE 2018). The entire MP falls within the EMBA.

Mermaid Reef is one of three atolls forming the Rowley Shoals. Mermaid Reef is 14.5 km long and 7.6 km wide. The total
area is approximately 539 km? and the average depth of its lagoon is 20 m (DNP 2013). The major marine habitats of
Mermaid Reef are classified as sand cay, lagoon, submerged sand, deep reef flat and emergent areas. A biological description
of Mermaid Reef and the Rowley Shoals is provided in Section 4.6.2.3.

The national and international significance of the Mermaid Reef MP is based on its pristine character, coral formations,
geomorphic features, and diverse marine life. The environmental values are its biodiversity, the marine ecosystems on which
this biodiversity depends and the high-water quality (DNP 2013). The coral communities of Mermaid Reef are one of the
values of the Mermaid Reef MP and can exist over a great range of depth due to the clear waters (see Section 4.6.2.3). Other
values of the MP include:

e  best geological example of shelf atolls;

e water quality;

e rich and diverse marine communities/habitats (biodiversity);

e  pristine, undisturbed marine communities and habitats, e.g. corals;
e high abundance of marine fauna, e.g. fishes;

e wilderness character; and

e cultural heritage (shipwreck Lively, Section 4.4.1).

The IUCN category Il ‘National Park’ applies to areas that protect large-scale ecological processes and provide a foundation
for environmentally compatible opportunities including spiritual, recreational and scientific visitation. Given its remote
location, the primary influences on water quality are oceanographic currents, cyclones and the impacts of human visitation.
Mermaid Reef MP is visited by divers, fishers and scientists, all of whom must arrive by vessels which produce sound and
emissions and utilise moorings. The strategic objectives for managing Mermaid Reef are aligned to manage and protect the
area for scientific research and environmental monitoring. The management plan lists higher water temperatures, increased
frequency and severity of cyclones, changes to oceanic currents and increased ocean acidification as possible threats to
Mermaid Reef.

4.4.1.2 WA State Marine Parks

Rowley Shoals Marine Park

The Rowley Shoals MP falls within the EMBA. The MP (gazetted as a Class A Marine Reserve in 1990) falls under State
jurisdiction due to the presence of emergent land (Bedwell Islet at Clerke Reef and Cunningham Islet at Imperieuse Reef).
The extent of the MP runs to the limit of WA coastal waters of the emergent land (3 nm). The operational area does not
overlap the Rowley Shoals MP; however the whole MP is within the EMBA.
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The Rowley Shoals MP is characterised by intertidal and subtidal coral reefs, diverse marine fauna and high-water quality.
These attributes and the low level of use contribute to the Park's unique wilderness qualities, which are a significant attraction
for visitors. The remoteness of Rowley Shoals and low use ensured that the marine environment is in a near natural state,
particularly relative to other reefs in the Indo-West Pacific region which are subject to intense, human pressures and
destructive fishing practices. For a biological description of the Rowley Shoals see Section 4.6.2.3.

The Rowley Shoals are recorded to contain numerous fish, echinoderm and coral species new to WA (Gilmour et al 2007 as
cited in DEWHA 2008) reflecting the significant differences between the offshore Indo-Pacific fauna and inshore WA coastal
fauna. Therefore, the faunal assemblages of the Rowley Shoals Marine Park are regionally significant, as they contain large
numbers of species not found in the more turbid coastal environments of tropical WA (DEC 2007).

DBCA is responsible for the management of marine conservation reserves under provisions of the Conservation and Land
Management Act 1984 (DEC 2007). Management objectives and strategies promote conservation, science and education,
public participation and recreational and commercial uses within and external to the park. As such, management actions
conserve the ecological and social values of the marine park, and designated zones maintain the environmental values and
compatible activities and purposes of the park, including sanctuary, recreation, special purpose and general use zones (Figure
4.3). It should be noted that seismic activities could occur within all areas of the park, including sanctuary zones, if assessed
accordingly under the Environment Protection Act 1986, however as the Possum 3D MSS does not overlap the park this
assessment is not required.

A strategic objective of the Rowley Shoals Marine Park Management Plan 2007-2017 (DEC 2007) is to maintain the marine
biodiversity of the Marine Park and to maintain its ecological integrity and social values. To help achieve this, the Park has
been zoned based on:

e the value of the Shoals as an international coral reef reference site; and
e recognition that a key value of the Shoals is wilderness and it relies on the area having a high degree of naturalness
(e.g. presence of large fish).
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Figure 4.3 -Zoning Schemes of Imperieuse Reef (left) and Clerke Reef (right) in the Rowley Shoals Marine Park (DEC 2007)

Rev 1.0 Page 22



Possum 3D Marine Seismic Survey Environment Plan

“SSearcher

Table 4.4 - Relevant Values and Management Objectives of the Rowley Shoals Marine Park (DEC 2007)

Value
Geology and

Geomorphology
Water Quality

Intertidal  coral
reef communities

Subtidal coral
reef communities

Invertebrates
(excluding corals)

Finfish

Turtles

Seabirds

Cetaceans

Management Objective

To ensure the structural complexity of the
Park's geomorphology is not significantly
affected by human activities.

To ensure that the water quality of the
Marine Park is not significantly impacted
by sewage discharge from boats.

To ensure species diversity and abundance
of marine flora and fauna on the intertidal
coral reef communities of the Park are not
significantly impacted by reef-walking and
collecting activities.

To reduce damage to coral communities
caused by mooring and anchoring
activities.

To ensure that invertebrate diversity and
abundance are not significantly impacted
by recreational fishing and from illegal
fishing activities in the Park.

To develop an understanding of the finfish
diversity and abundance in the Park.

To gain an increased understanding of the
importance of habitats within the Park for
turtles.

To ensure that breeding red-tailed
tropicbirds on Bedwell Islet are not
significantly disturbed by human activity.
To gain an increased understanding of the
use of the Park by cetaceans.

Target

No change of seabed structural complexity as a result of human
activity in the Park.

No change in water quality of all Park waters from background levels
as a result of human activity in the Park.

No loss of intertidal coral reef community diversity as a result of
human activity in the Park.

No loss of living intertidal coral reef community abundance* as a result
of human activity in the Park.

No loss of subtidal coral reef community diversity as a result of human
activity in the Park.

No loss of living subtidal coral community abundance* as a result of
human activity in the Park.

No loss of invertebrate species diversity as a result of human activity
in the Park.

No loss of protected invertebrate species abundance* as a result of
human activity in the Park.

Abundance and size composition of invertebrate species in sanctuary
zones to be at natural** levels.

Management targets for abundance of targeted invertebrate species
in all other areas to be determined in consultation with the
Department of Primary Industries and Regional Development (DPIRD)
and peak bodies.

No loss of finfish species diversity as a result of human activity in the
Park.

No loss of protected finfish species abundance* as a result of human
activity in the Park.

Abundance and size composition of finfish species in sanctuary zones
to be at natural** levels

Management targets for abundance of targeted finfish species in all
other areas to be determined in consultation with DPRID and peak
bodies.

No loss of turtle diversity as a result of human activity in the Park.

No loss in turtle abundance* as a result of human activity in the Park.

No loss of seabird diversity as a result of human activity in the Park.
No loss of seabird abundance* as a result of human activity in the Park.

No loss of cetacean diversity as a result of human activity in Park.
No loss of cetacean abundance* as a result of human activity in the
Park.

*In this context a loss or change in “abundance” or "biomass” excludes losses of a minor, transient or accidental nature. This qualification

does not apply to seabirds, turtles and cetaceans where minor or transient losses would be unacceptable (but does not apply to losses due

to accidents)

**Natural” in this case refers to the abundance that would occur in areas that are undisturbed and/or unexploited by human activities.

4.4.2 Key Ecological Features
One KEF is marginally overlapped by the operational area: The Mermaid Reef and Commonwealth waters surrounding
Rowley Shoals KEF. Four other KEF's fall within the wider EMBA (Table 4.5; Figure 4.4).

KEF

Mermaid Reef and Commonwealth

Table 4.5 — KEFs within the Possum 3D MSS Operational Area and EMBA (DAWE 2020)

Values

waters surrounding Rowley Shoals

Ancient Coastline at 125 m depth

contour
Continental
communities

slope

significance.

demersal fish

High productivity and aggregations of marine life.

Unique seafloor feature with ecological properties of regional

High levels of endemism.

Operational Area EMBA
v v
X v
X v

Rev 1.0

Page 23



Possum 3D Marine Seismic Survey Environment Plan

“SSearcher

KEF Values Operational Area EMBA
Glomar Shoals Important area for a number of commercial and recreational
fish species such as rankin cod, brown striped snapper, red X Y
emperor, crimson snapper, bream and yellow-spotted
triggerfish.
Seringapatam Reef and | Regionally important in supporting diverse aggregations of
Commonwealth Waters in the Scott | marine life, high levels of primary productivity and species X v
Reef Complex richness.
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Figure 4.4 - Possum 3D MSS Operational Area, EMBA and KEFs

4.4.2.1 Mermaid Reef and Commonwealth Waters Surrounding the Rowley Shoals

The KEF's total area is more than 4,740 km?, and of this, the operational area overlaps the KEF by less than 1%. The acquisition
area does not overlap this KEF but is approximately 670 m from the KEF boundary. The main features of the system (i.e. reef
lagoon at 40 m contour) are associated with the coral reef communities and are approximately 8 km away from the boundary
of the operational area.

The Mermaid Reef and Commonwealth waters surrounding the Rowley Shoals KEF includes all existing State and Australian
Marine Parks plus adjacent apron/fan features, within a 6 nm buffer of the reef features. The Rowley Shoals are a collection
of three atoll reefs: Clerke, Imperieuse and Mermaid Reefs. Together, Imperieuse and Clerke Reefs constitute the Rowley
Shoals Marine Park, (Section 4.4.1.2) and Mermaid Reef is within the Mermaid Reef MP (see Section 4.4.1.1). The value of the
KEF is described as the ‘enhanced productivity and high species richness, that apply to both the benthic and pelagic habitats
within the feature’ (DAWE 2020). The regional importance of the atolls is based on high species diversity, enhanced
productivity, and aggregations of marine life. For a biological description of Mermaid Reef and the Rowley Shoals see
Section 4.6.2.3.

The management plan for the NWMR does not identify potential pressures on this KEF as being “of concern”. However, there
are several potential pressures on this KEF identified as being “of potential concern”, such as sea level rise, changes in sea
temperatures, ocean acidification, physical habitat modification, oil pollution and invasive species. The potential pressure of
sound pollution on this KEF is “not of concern” (DSEWPaC 2012a).
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4.4.2.2 Ancient Coastline at 125 m isobath

The operational area does not overlap the Ancient Coastline KEF, however the EMBA does. The closest point of this KEF is
500 m from the operational area and 4.4 km from the acquisition area.

The Ancient Coastline KEF is recognised for its biodiversity values in both benthic and pelagic habitats (DSEWPaC 2012a).
The NWMR shelf contains terraces and steps that reflect sea level changes that occurred over the last 100,000 years, the
most prominent being an escarpment along the North-West Shelf (NWS) and Sahul Shelf at a depth of 125 m. The ancient
submerged coastline provides areas of hard substrate contributing to higher diversity and enhanced species richness than
soft sediment habitats. Hard substrate fauna in the bioregion includes sponges, corals, crinoids, molluscs, echinoderms and
other benthic invertebrates. The escarpment may also facilitate increased availability of nutrients off the Pilbara coast by
interacting with internal waves or regional mixing associated with seasonal changes in currents and winds, thereby creating
small, localised upwellings and enhancing vertical mixing of water layers. The enhanced productivity attracts larger marine
fauna, such as whale sharks and large pelagic fish (DEWHA 2007), and humpback whales migrate along the ancient coastline
(DNP 2013).

The Marine Bioregional Plan (MBP) for the NWMR does not identify potential pressures on this KEF as being “of concern”.
However, there are several potential pressures on this KEF identified as being “of potential concern’, such as ocean
acidification, extraction of living resources, oil pollution and invasive species. The potential pressure of sound pollution on
this KEF is “of less concern” (DSEWPaC 2012a).

4.4.2.3 Continental Slope Demersal Fish Communities

The operational area does not overlap the Continental Slope Demersal Fish Communities KEF, however the EMBA does
overlap the southern end of the KEF. The Continental Slope Demersal Fish Communities are a rich assemblage of ~500 fish
species, of which 76 are endemic to the bioregion (DSEWPaC 2012a). The demersal fish species occupy two distinct demersal
community types (biomes): the upper slope in water depths of 225-500 m, and the mid-slope in water depths of 750-
1,000 m. Although the reasons for the high levels of endemism are not fully understood, the presence of fish diversity and
high numbers of endemic species suggest that important interactions occur between the physical processes and trophic
structures (DNP 2013).

The MBP for the NWMR does not identify potential pressures on this KEF as being “of concern”. However, there are several
potential pressures on this KEF identified as being “of potential concern”, such as changes in sea temperatures, ocean
acidification, physical habitat modification and bycatch. The potential pressure of sound pollution on this KEF is “not of
concern” (DAWE 2020).

4.4.2.4 Glomar Shoals

The operational area does not overlap the Glomar Shoals KEF, however the indicative EMBA overlaps it marginally (Figure
4.4). The Glomar Shoals KEF is important regionally as it is an area indicated to be of high productivity and importance for
several commercial and recreational fish species including rankin cod, red emperor, crimson snapper, bream and yellow-
spotted triggerfish (DAWE 2020). The shoals rise to 33-77 m and have a high concentration of coarse marine sediment
consisting of coralline algae and shells.

No pressures are identified as “of concern” to the shoals, however of “potential concern”is changes in sea temperature, ocean
acidification, extraction of living resources and invasive species (DAWE 2020).

4.4.2.5 Seringapatam Reef and Commonwealth Waters in the Scott Reef Complex

The operational area does not overlap the Seringapatam Reef and Commonwealth Waters in the Scott Reef Complex KEF
however, EMBA overlaps it marginally (Figure 4.4). The Seringapatam Reef and Commonwealth Waters in the Scott Reef
Complex KEF is regionally important in supporting diverse marine life. The reefs rise from 300-700 m in a series of submerged
platforms that total 2,148 km?. Seringapatam Reef and Scott Reef are areas of high primary productivity that attracts seasonal
aggregations of whale sharks, humpback whales and sea snakes. Two species of marine turtle have rookeries on Sandy Islet,
part of the Scott Reef South complex (DAWE 2020).

The MBP for the NWMR identifies the extraction of living resources by traditional Indonesian fishermen as being “of concern”.
Pressures of “potential concern” include sea level rise, sea surface temperature changes, ocean acidification as a result of
climate change, marine debris, physical habitat modification, oil pollution and invasive species (DAWE 2020).

4.4.3 Nationally Important Wetlands
Mermaid Reef Marine Park (Section 4.4.1.1) is considered a Nationally Important Wetland (NIW) in Australia. NIW are
determined by a set of criteria developed by the ANZECC Wetlands Network. Mermaid Reef is considered a class A NIW
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(Marine and coastal zone wetland). Management and conservation of the NIW falls under the NWMR Marine Park
Management Plan (DoEE 2018a), the values of which are described in Section 4.4.1.1.

4.4.4 Heritage

4.4.4.1 Cultural Heritage

A search using the AHIS indicated there are no Native Title Determination Areas or Registered Aboriginal Sites overlapping
the operational area (Appendix B).

There is no registered Aboriginal Site listed within the EMBA (APPENDIX B). There is one registered other Heritage Place
marginally overlapping the wider EMBA, ID 20621 Bedout Island of type Mythological, Natural Feature (APPENDIX B)
withinthe Native Title Determination Area Ngarla and Ngarla #2 (Determination Area A). The determination area covers the
land and waters in the Pilbara region near Port Hedland, extending north of Bedout Island held in trust by the body corporate
Wanparta Aboriginal Corporation (FCA 2007).

Under the Historic Shipwrecks Act 1976 (Commonwealth), all historic wrecks and associated relics older than 75 years are
protected if located in waters from the Low Water Mark (LWM) out to the continental shelf edge (DoE 2015e). A search of
the National Shipwrecks Database (DoE 2015e) indicated that there is one shipwreck located in the vicinity of the operational
area. The Lively is a 240 t sailing vessel that wrecked near Mermaid Reef in 1810. It is located approximately 17 km from the
western boundary of the operational area (DoEE 2015e).

4.4.4.2 Commonwealth Heritage List

There are no Commonwealth Heritage Listed areas within the operational area. Mermaid Reef is the only place listed on the
Commonwealth Heritage List that is in close proximity to the operational area: Mermaid Reef - Rowley Shoals, approximately
4 km away, Listed Place (22/06/2004) Place ID 105255, Place File No 5/09/210/0033.

4.5 PHYSICAL ENVIRONMENT

4.5.1 Climate

Two seasons characterise the NWMR: winter (May-August) and summer (September-April) with a transitional period
between. Winter seasons are characterised by clear skies, fine weather and predominantly strong east to southeast winds
and infrequent rain. There is a seasonal reversal in wind direction, with summer winds more variable, but predominantly
coming from a west to southwest direction. Weather is largely controlled by seasonal oscillation of an anti-cyclonic belt. The
region exhibits monsoonal climatic patterns characterised by a pronounced (summer) cyclone season between December
and March (DEWHA 2008).

The Kimberley region is subject to episodic offshore cyclonic activity, where cyclones generate offshore but move south,
rarely crossing the coastline until the Pilbara region (DEWHA 2007). On average, two to three tropical cyclones occur during
each tropical cyclone season, primarily from December-April, although cyclones have been recorded as late as June (BoM
2016a). Tropical cyclones are unpredictable in occurrence, intensity and behaviour, but can generate extreme seas and swells,
and localised wind gusts over 150 km/hr.

4.5.2 Oceanography

Overall, the NWMR is relatively shallow, with more than 50% of the region at depths less than 500 m. Within the operational
area the depth ranges from 118 m (just beyond the Ancient Coastline to the south of the operational area, see Section 4.4.2.2)
to approximately 566 m in the north of the operational area (Figure 4.5).
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Figure 4.5 - Bathymetry of the Possum 3D MSS operational area

Ocean currents, temperature, salinity and other water column properties are major drivers of marine ecosystems. Depth is
the primary driver in the differences between inshore and offshore waters. As the NWMR is relatively shallow, surface currents
exert a strong influence over the region’s biophysical and ecological processes (Figure 4.6; DEWHA 2008). Oceanographic
processes are also a key driver in the composition of marine environments, including its physical and chemical composition
and temperature and provides the link between oceanic systems.

The Kimberley region is a tropical marine realm, with warm temperatures between 26-28°C, and slightly lowered salinity
levels characteristic of waters proximal to the Indonesian Throughflow Current. Offshore areas have clear waters due to low
nutrient levels and no continental sediment input. The waters from the Eastern Indian Ocean combined with the input of
waters derived from the Indonesian Throughflow Current result in sea levels in the tropics being ~0.5 m higher than along
the southern coast of Australia (Pearce & Griffiths 1991, as cited in Collins & Testa 2010). The significant difference in steric
height between the Pacific and Indian Oceans drives Pacific waters through the Indonesian archipelago via the Indonesian
Throughflow and into the Indian Ocean. A portion of these waters eventually travel poleward via a strong alongshore
pressure gradient. This pressure gradient is not present along the eastern edge of other major oceans and makes the WA
system unique globally (DEWHA 2007).

The South Equatorial Current and Eastern Gyral Current intensify from July—September (DEWHA 2007). Similarly, the Leeuwin
Current is strongest in autumn, and diminishes during the North-west Monsoon in summer (December—-March). This complex
system of ocean currents changes between seasons and between years, generally resulting in the surface waters being warm,
nutrient poor and of low salinity (DEWHA 2008). During the south-east trade winds (April-September), the predominant
direction of the ocean current is west-southwest. In the monsoon season (December-March), winds come from the
northwest or west, and the direction of the ocean current reverses, becoming east-northeast. The mean rate of ocean
currents throughout the year is usually less than 0.5 knots (Skewes et al. 1999).

The NWMR experiences highly-variable tides with heights increasing from south to north and corresponding with the
increase in shelf width. Tides can be broadly categorised as semi-diurnal with a spring/neap cycle. In the Kimberley region,
the daily tidal range is up to 10 m during spring tides and less than 3 m during some neap tides. Tides and winds strongly
influence water flow in the coastal zone and over the inner to mid-shelf, whereas the large-scale regional circulation
influences flow over the outer-shelf, slope, rise and deeper waters. The Kimberley region’s tidal range is associated with the
generation of internal waves, which are likely to impact nutrient mixing in the region along with stability in sediments
(DEWHA 2008).

Rev 1.0 Page 27



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

Sumatra b = 7 Banda S 2
' N \ {22 W o Indonesia
SN R op Sea & \
L S R = ; e P
South . Java P | ~ ey
Java Current ~ = | S = =l > 4 \7 ~,
65 = ™
- Holloway
. / C t
Indonesian e
South Equatorial Current Throughflow b
£ Darwin
Indian *
Ocean Indo-Australian '
Basin "
North West
Eastern Shelf e Timor-
Gyral Current A Leste
Exmouth ”
Plataau#® ..~ Port Hedland NT
. North West Cape
Ningaloo— — WA
Current Shark B
L( ark Bat
Shark Bay — ¥
Qutflow Surface currents
" WesI! Capes ~~ Seasonal currents
ustralian
Current Current LP  Lombok Passage
Yy OP Ombai Passage
Leeuwin__— Perth ol SRR
Cutterit imor Passage
South Indian Current
0 400 800 1,200
—_—
Approximate Scale (km)
Copyright Commonwealth of Australia, 2008

Figure 4.6 — Regional Oceanography and Surface Currents of the NWMR (modified from DEWHA 2007).

4.5.3 Geology and Sedimentology

The NWMR is composed primarily of continental slope and continental shelf. Other features (such as canyons, plateaux,
terraces, ridges, reefs, banks and shoals) occupy less space in the region but have relatively high importance for productivity
and biodiversity (DEWHA 2008). Over half of the total area of banks and shoals across Australia’s marine jurisdiction occur
within the NWMR.

The NWMR sediment is dominated by marine carbonates (on average 60%) with the highest carbonate content occurring
on the shelf, including areas associated with reefs and algal banks/shoals. These shallow sediments contain authigenic
phosphate and glauconite, indicating upwelling (Collins 2011; Figure 4.7). The deep areas of the abyssal plain/deep ocean
are muddy, and any potential particulate carbonate content would have been removed through dissolution as it sank
beneath the carbonate compensation depth (DEWHA 2007). A plume of lagoon sediment from Mermaid Reef was detected
at 400 m (Collins 2002). Sediment transport on the shelf is largely influenced by tidal currents, while on the slope and abyssal
plains, it is mostly influenced by large ocean currents and slope processes (Baker et al. 2008).

The outer parts of the shelf are characterized by the widespread occurrence of coarse, carbonate sediments and generally
not buried by the fine-grained terrigenous sediments restricted to the coastal/inner shelf depositional environments (Harris
et al. 2005). Sediments in coastal waters, particularly in areas of strong currents, are higher in gravel content, whereas shelf
and other shallow areas contain high percentages of sand (DEWHA 2007). Sediments within the Timor Transition are mainly
calcium carbonate rich, although sediment type varies from sandy substrate, to soft muddy sediments and hard rocky
substrate.

Rev 1.0 Page 28



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

i . P i ravel, sand, and a
Poorty sorted sediment; gravel, sand [[m Carbonate sand and gravel; E 'oorly sorted sediment; g

and aragonite carbonate mud very little mud mixture of terrigenous and carbonate mud
Ty
Spur
GAPHOSPHATE g
1™
@PLANKTIC "7y
Monte Belo RIDGE. NG
Trough e N AN e
AR
- ,\’\ S N
\I\:Q <i
e )& O R - L S Ry S s
SEAFLOOR SEDIMENTARY FACIES
LN 1 Potagic EEE] 4 oosruca [ retcrsioragmentat [ * Fomteonsls TR0 e
L1110 » vue + Potagic FZEE] 5 Retict + Ooia-Peiola F72723 7. targe Benthic Foram ® VIDEO SITE

Figure 4.7 - Seafloor sedimentary facies of the North West Shelf (Collins 2011)

4.6 BIOLOGICAL ENVIRONMENT

Most of the species found within the NWMR are tropical and found in other parts of the Indian and western Pacific oceans.
The NWMR has high species diversity, but with fewer endemic species than cooler and more temperate waters. The region
contains more coastal and shelf fish species than anywhere else on the WA coast, particularly in the Kimberley and the NWS,
and is home to globally-significant populations of internationally threatened species. The region's high species richness
partially reflects its strong biogeographic links with Indonesia and the west Pacific through the Indonesian Throughflow
Current (DAWE 2020).

The high species richness of the NWMR is said to be associated with the diversity of habitats available. These include hard
seafloor areas (e.g. limestone pavements on the NWS), submerged cliffs and coral reefs of the Kimberley, and atolls and
reefs on the edge of the NWS. These habitats support a high diversity of benthic filter feeders and producers. Fish spawning
in summer/autumn in the Kimberley is thought to correspond with peaks in production and current movements. There is a
strong delineation in demersal slope fish communities in the Kimberley in comparison to systems further south.

The NWMR supports internationally-important breeding and feeding grounds for a number of Threatened and Migratory
marine species that transit through the bioregion, including humpback whales, which mate and give birth in the waters off
the Kimberley coast (Section 4.6.4). Significant turtle rookeries are found on coastal beaches and offshore islands and the
surrounding waters provide important resting and internesting (i.e. in between egg laying periods) habitats (Section 4.6.4.3)
(DEWHA 2007, 2008). A full list of the Protected Marine Species that may occur within the operational area and EMBA is
provided in Appendix B.
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4.6.1 Plankton Communities

Seasonal changes in the region’s oceanography are the primary drivers of biological productivity in the NWMR. These include
weakening of the Indonesian Throughflow and Leeuwin Currents; the seasonal reversal in wind direction, which supports the
development of currents such as the Ningaloo Current; conditions more favourable for upwelling on the NWS; and episodic
events such as cyclones. As a result of the periodic nature of these changes, biological productivity follows sporadic and
significant cycles that are geographically dispersed (DEWHA 2007).

The offshore water of the NWMR are oligotrophic. Planktonic abundances are likely to be low and are characterised by high
species diversity but relatively low endemicity. Bentho-pelagic fish (those that occur in water depths of approximately 200
1,000 m) are a vital link in the trophic systems of the region (Brewer et al. 2007). As they migrate vertically between the
pelagic and benthic (seafloor) systems, they consume nutrients and aid in the transfer of the nutrients between the two
systems. Other processes also transfer nutrients from pelagic systems to benthic systems, for example deep-water benthic
communities that are attached to the seafloor or have limited ranges are heavily reliant upon nutrients in the form of detritus
falling into the benthic environment (DEWHA 2008).

Most of the NWMR species are tropical and are found in other parts of the Indian and western Pacific oceans. The NWMR
contains more fish species than anywhere else off the WA coast, particularly in the Kimberley and the NWS. The sandstone
and tidal creeks of the Kimberley coastline helps drive biological productivity through episodic injections of nutrients from
storm runoff, as does re-suspension of sediments from large tides (DEWHA 2008). A unique combination of bathymetry and
oceanography enhances the biological productivity south of the Dampier Peninsula, particularly around Quondong and
James Price Point. Here, unique waters attract an abundance of baitfish, which in turn attracts aggregations of seabirds, large
predatory fish, cetaceans, turtles and dugongs (DEWHA 2008). The bathymetry and available data suggest that the
productivity and plankton communities within the operational area are likely to be comparable to those found in the wider
region.

The primary productivity of Scott and Seringapatam Reef to the extreme north of the EMBA are valued for their high primary
productivity levels (Section 4.4.2.4). Upwelling, tides and the mesoscale eddies that occur within this reef complex transports
cooler, nutrient rich water to the reef to support its high species richness and seasonal aggregations of cetaceans (Green et
al. 2019).

4.6.2 Benthic Communities

4.6.2.1 Soft Bottom Benthos and Filter Feeders

Much of the NWMR's outer mid-shelf is covered by relatively featureless, sandy-mud seabed with sparse sessile organisms
that is likely to be the dominant substrate within the operational area. Throughout the region the seabed is dominated by
filter-feeding heterotrophs such as gorgonians, sponges, soft corals, and detritus-feeding crabs and echinoderms. This is
especially true of the non-trawled areas in the deeper water, and the soft-bottomed rises (Heyward et al. 1997). To the
immediate south and east of the operational area are many limestone banks which form part of the Ancient Coastline KEF
(Section 4.4.2). They have a harder substrate and are likely to support a more diverse range of sessile benthos such as hard
and soft corals, gorgonians, encrusting sponges and macroalgae; and consequently, a more reef-associated fish fauna.
Although these waters may be relatively oligotrophic for part of the year, these communities probably rely on primary
productivity from phytoplankton and commensal zooxanthellae within hard corals (Brewer et al 2007). The benthos and
associated filter feeders within the operational area are expected to comparable to those found in the wider region.

4.6.2.2 Algae and Seagrass

Algae are dominant on shallow sandbars, platforms, reefs and ridges and are thought to be the major primary producer in
the NWMR, followed by mangroves and corals in isolated areas (DEWHA 2007). The Indo-Pacific algal flora is very diverse
and covers a large area. Over 120 species of macroalgae and seagrasses are reported to occur on the Rowley Shoals, Scott
Reef and Seringapatam Reef. However, compared to the northwest coast of the mainland, the diversity is markedly lower
(Huisman et al. 2009). Due to the depth of the operational area, it is not expected that seagrasses will be present.

The seagrass Thalassia hemprichii is known to occur in patches within the lagoon on Mermaid Reef to the west of the
operational area and within the EMBA. This strappy seagrass is found down to 5 m and is commonly considered to be the
climax seagrass of this ecosystem type, predated upon by sea urchins (Lawrence & Agastuma 2013).

4.6.2.3 Coral Reefs and Shoals

The reefs of the NWMR generally fall into two categories: algal-dominated reefs occurring north of Camden Sound and
influenced by the warm waters of the Indonesian Throughflow Current and coral dominated reefs to the south of Camden
Sound. Coral reef communities are naturally highly dynamic ecosystems with especially high species diversity. Coral
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communities, including patch or fringing reefs occur in shallow water, sub tidal environments of the NWMR, as well as
around intertidal areas adjacent to islands and other emergent features (DEWHA 2007).

Multispecies, synchronous spawning (i.e. mass spawning) of scleractinian corals occur in the Dampier Archipelago (in State
waters adjacent to the NWMR), at Ningaloo Reef and at other reefs in the NWMR including the Rowley Shoals (Gilmour et
al 2009). Mass spawning occurs around the third quarter of the moon (i.e. seven to nine nights after the full moon) on neap,
nocturnal ebb tides in March and April each year. This coincides with the annual intensification of the Leeuwin Current and
the Indonesian Throughflow Current (DEWHA 2008).

There are no known coral reefs present within the operational area as the depth of the area (approximately 125 m-
approximately 450 m) is too deep to support these habitats, however the Rowley Shoals are immediately adjacent to the
operational area and within the wider EMBA. Whilst the Seringapatam Reef and Commonwealth Waters in the Scott Reef
Complex KEF (Section 4.4.2.4) is intersected by the EMBA, none of the coral reef systems within it are predicted to come into
contact with hydrocarbons and are therefore not further discussed here.

Rowley Shoals

The Rowley Shoals are a hotspot for biodiversity in the NWMR and contain intertidal and sub-tidal carbonate coral reefs,
rising from depths of 440 m (Baker et al. 2008). The shoals comprise of three atolls — the Clerke, Mermaid and Imperieuse
Reefs.

All three atolls are similar in shape, size, orientation and distance from each other (Figure 4.3; Figure 4.8). Each atoll has a
large lagoon area containing small sand cays or islands, narrow lagoon entrance channels on the eastern side and an outer
reef edge dropping-off relatively steeply into oceanic waters between 500 and 700 m deep. The atolls are oval in shape and
have a southwest to northeast alignment along the edge of the continental shelf. They are approximately 30-40 km apart
(DNP 2013). The three atolls are separated from one another by deep water and rise from considerable depths (Clerke Reef
from approximately 390 m and Imperieuse Reef from approximately 230 m). Both Clerke and Imperieuse Reefs contain
emergent sand cays located at their northern ends. The reef flats are nearly continuous, varying from 500-600 m in width
and encircling a central lagoon with depths ranging from 10 m at Clerke Reef to 20 m at Mermaid Reef (DEC 2007).

Imperieuse Reef is approximately 16 km by approximately 8 km and rises steeply from the surrounding ocean floor, which
is 230 m deep. On the south-eastern edge of the reef, coral boulders rise approximately 3 m above the water mark. Large
areas of the reef dry out at low tide, and there are two lagoons that contain coral patches. Cunningham Islet is a small sand
cay 3.7 m high and devoid of vegetation. It is located close within the northern extremity of the reef and is surrounded by a
small lagoon 93 m wide (Figure 4.8).

Clerke Reef lies 23 km north-west of Imperieuse Reef and is approximately 15 km x approximately 6 km. It rises steeply from
the sea floor at 390 m (Figure 4.8). Near the northern end of the reef lies Bedwell Islet, a supra-tidal, unvegetated, elongated
cay about 1.3 km long composed of coarse sand. On the eastern and western sides of the reef are numerous boulders which
fall dry at low tides. A narrow passage leads to a lagoon with many detached coral patches within the reef.

Mermaid Reef is the most northerly of the reefs and is characterised by unusual environmental conditions for shelf edge
reefs, including clear, deep oceanic water and large tidal ranges. Mermaid Reef consists of a reef flat 500-800 m wide that
delves into shallow back-reefs that are rich in coral diversity and has a large lagoon up to 20 m deep (Figure 4.8). Mermaid
Reef does not contain emergent land.
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Figure 4.8 - Rowley Shoal Marine Habitats

The atolls support a diverse marine fauna typical of oceanic coral reef communities of the Indo-west Pacific and are important
stepping-stones in the maintenance of gene flow among the northwest Australian coral reefs. The coral communities of
Mermaid Reef are one of the special values of Mermaid Reef MP and can exist over a great range of depth due to the clear
waters. The large depth range of the shoals also supports a diverse marine invertebrate community, including a number of
endemic species. Invertebrate species (excluding corals) at the Rowley Shoals include sponges, cnidarians (e.g. jellyfish,
anemones), worms, bryozoans (e.g. sea mosses), crustaceans (e.g. crabs, lobsters, etc.), molluscs (e.g. cuttlefish, baler shells,
giant clams, etc.), echinoderms (e.g. starfish, sea urchins) and sea squirts (DEC 2007). The most common macroinvertebrate
recorded in recent biological surveys at the Rowley Shoals was at least six times more abundant in this shoal system than
any other in the NWMR (the Trinidad clam Tridacna crocea) and cryptic fish occurrence was twice more likely on Mermaid
and Clerke Reef than at Imperieuse Reef (Edgar et al 2017). Surveys have also identified 389 species of finfish at the reefs
(DEWHA 2008). Mermaid and Clerke Reefs, along with Scott Reef, had the highest biomass of large (more than 20 cm) reef
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fishes in comparison to other recently surveyed reefs of the NWMR network (Edgar et al. 2017). The steep changes in slope
around the reefs attract a range of migratory pelagic species including cetaceans, tunas, billfish and sharks (DNP 2013). The
Rowley Shoals also exhibit a greater proportion of living corals and crustose coralline algae than others within the NWMR
network (70% total live cover, 70% live hard coral cover, 5% turf algae cover, 20% crustose coralline algae cover and less
than 1% macroalgae cover) (Edgar et al 2017).

The Rowley Shoals have experienced few local pressures due to their isolation and distance from the mainland. Only minor
bleaching events have been recorded (Parsons et al. 2019).

4.6.3 Shoreline Habitats

There is no emergent land within the operational area. The only emergent land within the EMBA is Clerke and Imperieuse
Reef of the Rowley Shoals to the west of the operational area. These two reefs have emergent sandy islets with some rocky
calcareous structures surrounding them. These sandy beaches provide habitat to a variety of burrowing invertebrates and
foraging grounds for shorebirds (DNP 2013).

Bedwell Islet of Clerke Reef is a bare sand islet, home to one of only two colonies of red-tailed tropicbirds in WA (see
Section 4.6.4.6). It is also an important nesting area to a number of other seabirds including wedge-tailed shearwaters, white-
bellied sea eagles, ruddy turnstones, various terns, eastern reef-egrets and white-tailed tropicbirds. These sand cays are also
important resting and feeding sites for migratory shorebirds (DAWE 2020).

Cunningham Islet of Imperieuse Reef is the other bare sand cay in the Rowley Shoals complex. Cunningham Islet experiences
more sand movement than Bedwell Islet and as such does not support breeding birds (DAWE 2020).

4.6.4 Marine Fauna

A review of protected marine fauna within the operational area and the EMBA was undertaken in August 2021 using the
EPBC Act PMST. A summary of the results of the Protected Matters Report are provided in Table 4.6 and the full reports are
provided in Appendix B.

Ninety six (96) protected marine species may occur or are likely to occur within the operational area including a total of 25
cetaceans, five marine turtles, 12 sea snakes, 10 sharks and rays, 31 fishes and 13 seabird species. Of the 96 species, 18 are
Listed Threatened Species (LTS) and 33 are Listed Migratory Species (LMS). A further 59 protected marine species were
identified that may occur within the EMBA. LTS and LMS occurring within the operational area and EMBA are described in
the remainder of this section.

4.6.4.1 Biologically Important Areas

BIAs are “spatially defined areas where aggregations of individuals of a regionally significant species are known to display
biologically important behaviours such as breeding, foraging, resting or migration” (DoEE 2020). Species that are identified
as having a BIA within the operational area and EMBA are identified in Table 4.6.
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Species

Cetaceans

Balaenoptera borealis

Balaenoptera musculus

Balaenoptera physalus

Megaptera novaeangliae

Balaenoptera edeni
Orcinus orca
Physeter macrocephalus

Tursiops aduncus

Delphinus delphis
Feresa attenuata
Globicephala macrorhynchus
Grampus griseus

Kogia breviceps

Kogia simus
Lagenodelphis hosei
Mesoplodon densirostris
Peponocephala electra
Pseudorca crassidens
Stenella attenuata
Stenella coeruleoalba
Stenella longirostris

“SSearcher

Table 4.6 — Species protected under the EPBC Act that may occur in the Possum 3D MSS operational area and EMBA.

Common name

Sei whale

Blue whale

Fin whale

Humpback whale

Bryde's whale

Killer whale

Sperm whale

Spotted bottlenose dolphin

(Arafura / Timor Sea populations)

Common dolphin
Pygmy killer whale
Short-finned pilot whale
Risso's dolphin

Pygmy sperm whale
Dwarf sperm whale
Fraser's dolphin
Blainville's beaked whale
Melon-headed whale
False killer whale
Spotted dolphin

Striped dolphin
Long-snouted spinner dolphin

OA

Likely to occur

Known to occur
(migration
route)

Likely to occur

Known to occur

Likely to occur
May occur
May occur

May occur

May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
Likely to occur
May occur
May occur
May occur

EMBA

Known to occur

(foraging, feeding or

related behaviour)

Known to occur
(migration route)

Known to occur

(foraging, feeding or

related behaviour)

Known to occur
(breeding)

Likely to occur
May occur
May occur

Likely to occur

May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
Likely to occur
May occur
May occur
May occur

Protection = Threatened

status status

Listed Vulnerable

Listed Endangered

Listed Vulnerable

Listed Vulnerable
Listed -
Listed -
Listed -

Listed -

Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -
Cetacean -

Migratory
status

MS

MS

MS

MS

MS
MS
MS

MS

Recovery Plan/ Conservation Advice

Blue, Fin and Sei Whale Recovery Plan 2005-2010*.
Conservation Advice Balaenoptera borealis sei whale 2015.

Conservation Management Plan for the Blue Whale (2015) - A
Recovery Plan under the Environment Protection and Biodiversity
Conservation Act 1999.

Blue, Fin and Sei Whale Recovery Plan 2005-2010*.
Conservation Advice Balaenoptera physalus fin whale 2015.

Humpback Whale recovery Plan 2005-2010*.
Conservation Advice Megaptera novaeangliae humpback whale
2015.
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Species Common name OA EMBA Recovery Plan/ Conservation Advice
status status status

Steno bredanensis Rough-toothed dolphin May occur May occur Cetacean - - -
Tursiops aduncus Indian ocean bottlenose dolphin May occur Likely to occur Cetacean - - -
Tursiops truncatus s. str. Bottlenose dolphin May occur Likely to occur Cetacean - - -
Ziphius cavirostris Cuvier's beaked whale May occur May occur Cetacean - - -
Dugong dugon Dugong - Know to occur Listed - MS -
Sousa chinensis Indo-Pacific humpback dolphin - Likely to occur Listed - MS -
Balaenoptera actorostrata Minke whale - May occur Cetacean - - -
Indopacetus pacificus Longman's beaked whale - May occur Cetacean - - -
Mesoplodon ginkgodens Gingko-toothed beaked whale - May occur Cetacean - - -
Marine Reptiles

Known to occur
Caretta caretta Loggerhead turtle Likely to occur | (foraging, feeding or Listed Endangered MS Recovery Plan for Marine Turtles in Australia 2017.

related behaviour)

Chelonia mydas Green turtle Known to occur Kn((;\r/\;:c)“?];c)ur Listed Vulnerable MS Recovery Plan for Marine Turtles in Australia 2017.

Know to occur Recovery Plan for Marine Turtles in Australia 2017.
Dermochelys coriacea Leatherback turtle Likely to occur (breeding) Listed Endangered MS Approved Conservation Advice for Dermochelys coriacea

(Leatherback Turtle) 2008.
Eretmochelys imbricata Hawksbill turtle Likely to occur Kn((;\r/\;:c)“?];c)ur Listed Vulnerable MS Recovery Plan for Marine Turtles in Australia 2017.
Natator depressus Flatback turtle Likely to occur Kr}E\;\;(teZi?];c)ur Listed Vulnerable MS Recovery Plan for Marine Turtles in Australia 2017.
Acalyptophis peronii Horned sea snake May occur May occur Listed - - -
Alpysurus duboisii Dubois' sea snake May occur May occur Listed - - -
Aipysurus eydouxii Spine-tailed sea snake May occur May occur Listed - - -
Aipysurus laevis Olive sea snake May occur May occur Listed - - -
Astrotia stokesii Stokes' sea snake May occur May occur Listed - - -
Disteira kingii Spectacled sea snake May occur May occur Listed - - -
Disteira major Olive-headed sea snake May occur May occur Listed - - -
Ephalophis greyi North-western mangrove sea May occur May occur Listed - - -
snake
Hydrophis elegans Elegant sea snake May occur May occur Listed - - -
Hydrophis mcdowelli Small-headed sea snake May occur May occur Listed - - -
Hydrophis ornatus Spotted sea snake May occur May occur Listed - - -
Pelamis platurus Yellow-bellied sea snake May occur May occur Listed - - -
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Species Common name OA EMBA Recovery Plan/ Conservation Advice
status status status
Aipysurus apraefrontalis Short-nosed sea snake i Likely to occur Listed Critically Approved Conservation Advice for Aipysurus apraefrontalis (Short-
Endangered nosed Sea Snake) 2011.
Aipysurus foliosquama Leaf-scaled Sea snake i Known to occur Listed Critically i Approved Conservation Advice for Aipysurus foliosquama (Leaf-
Endangered scaled Sea snake) 2011.

Lepidochelys olivacea Olive ridley turtle - Likely to occur Listed Endangered MS Recovery Plan for Marine Turtles in Australia 2017.

Crocodylus porosus Salt-water crocodile - Likely to occur Listed - MS -

Alpsurus tenuis Brown-lined sea snake - May occur Listed - - -

Hydrophis dawriniensis Black-ringed sea snake - May occur Listed - - -

Hydrophis coggeri Slender-necked sea snake - May occur Listed - - -

Hydrophis czeblukovi Fine-spined sea snake - May occur Listed - - -

Lapemis hardwickii Spine-bellied sea snake - May occur Listed - - -

Sharks and rays

Carcharodon carcharias White Shark May occur May occur Listed Vulnerable MS Recovery Plan for the White Shark (Carcharodon carcharias) 2002*.

Known to occur
(foraging, Known to occur :
Rhincodon typus Whale shark feedigg 2r (foraging, feeding or Listed Vulnerable MS Whale Sha.rk (Rhlr?codon. typus) Recovery Plan 2005-2010".
related related behaviour) Conservation Advice Rhincodon typus whale shark 2015.
behaviour) F

Sawfish and River Sharks Multispecies Recovery Plan 2015.

Pristis pristis Largetooth sawfish Known to occur Known to occur Listed Vulnerable - Approved Conservation Advice for Pristis pristis (largetooth sawfish)
2014.

. . . Sawfish and River Sharks Multispecies Recovery Plan 2015.

Pristis zijsron Green sawfish Known to occur Known to occur Listed Vulnerable - . . f
Approved Conservation Advice for Green Sawfish 2008.

Anoxypristis cuspidata Narrow sawfish May occur Know to occur Listed - MS Sawfish and River Sharks Multispecies Recovery Plan 2015.

Carcharhinus longimanus Oceanic Whitetip Shark May occur Likely to occur Listed - MS -

Isurus oxyrinchus Shortfin mako Likely to occur Likely to occur Listed - MS -

Isurus paucus Longfin mako Likely to occur Likely to occur Listed - MS -

Manta alfredi Reef manta ray Know to occur Known to occur Listed - MS -

Manta birostris Giant manta ray May occur Likely to occur Listed - MS -

Charcharias taurus Grey nurse shark - May occur Listed Vulnerable - Recovery Plan for the Grey Nurse Shark (Carcharias taurus) 2014.
Sawfish and River Sharks Multispecies Recovery Plan 2015.

Glyphis garricki Northern river shark - May occur Listed Endangered - Approved Conservation Advice for Glyphis garricki (northern river
shark) 2014.
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Species

Pristis clavate

Fishes

Bhanotia fasciolata
Campichthys tricarinatus
Choeroichthys brachysoma
Choeroichthys suillus
Corythoichthys amplexus
Corythoichthys flavofasciatus
Corythoichthys intestinalis
Corythoichthys schultzi
Cosmocampus banneri
Doryrhamphus dactyliophorus
Doryrhamphus excisus
Doryrhamphus janssi
Filicampus tigris

Halicampus brocki
Halicampus dunckeri
Halicampus grayi
Halicampus spinirostris
Haliichthys taeniophorus
Hippichthys penicillus
Hippocampus angustus
Hippocampus histrix
Hippocampus kuda
Hippocampus planifrons
Hippocampus spinosissimus
Micrognathus micronotopterus
Solegnathus hardwickii
Solegnathus lettiensis
Solenostomus cyanopterus
Syngnathoides biaculeatus
Trachyrhamphus bicoarctatus

Common name

Dwarf sawfish

Corrugated pipefish
Three-keel pipefish
Pacific short-bodied pipefish
Pig-snouted pipefish
Fijian banded pipefish
Reticulate pipefish
Australian messmate pipefish
Schultz's pipefish
Roughridge pipefish
Banded pipefish
Bluestripe pipefish
Cleaner pipefish

Tiger pipefish

Brock's pipefish
Red-hair pipefish

Mud pipefish
Spiny-snout pipefish
Ribboned seadragon
Beady pipefish

Western spiny seahorse
Spiny seahorse

Spotted seahorse
Flat-face seahorse
Hedgehog seahorse
Tidepool pipefish

Pallid pipehorse
Gunther's pipefish
Robust ghost pipefish
Double-end pipehorse
Bentstick pipefish

OA

May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur

EMBA

Known to occur

May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur

Protection Threatened = Migratory

status

Listed

Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed

status

Vulnerable

status
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Recovery Plan/ Conservation Advice

Sawfish and River Sharks Multispecies Recovery Plan 2015.

Approved Conservation Advice for Pristis clavata (Dwarf Sawfish)

2009.
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Species

Trachyrhamphus longirostris
Acentronura larsonae
Bulbonaricus brauni
Choeroichthyes latispinosus
Doryrhamphus miltiannulatus
Doryhamphus negrosensis
Festucalex scalaris
Halicampus nitidus
Hippocampus trimaculatus
Phoxocampus belcheri
Avifauna

Numenius madagascariensis

Calidris canutuus
Papasula abbotti

Charadrius leschenaultii

Actitis hypoleucos
Calidris acuminata
Calidris melanotos
Anous stolidus
Calonectris leucomelas

Fregata ariel

Fregata minor

Phaethon lepturus

Sterna albifrons

Common name

Straightstick pipefish
Helen's pygmy pipehorse
Braun's pughead pipefish
Murion Island pipefish
Many-banded pipefish
Flagtail pipefish

Ladder pipefish

Glittering pipefish
Three-spot seahorse
Black rock pipefish

Far eastern curlew

Red knot

Abbott's booby

Greater Sand Plover, Large Sand
Plover

Common sandpiper
Sharp-tailed sandpiper

Pectoral sandpiper

Common noddy

Streaked shearwater

Lesser frigratebird

Great frigratebird

White-tailed tropicbird

Little tern

OA

May occur

May occur

May occur
May occur

Known to occur

May occur
May occur
May occur
May occur
Likely to occur

Likely to occur

May occur
Known to occur
(foraging,
feeding or
related
behaviour) F
Known to occur
(Congregation
or aggregation)
R

EMBA

May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur
May occur

Known to occur

Known to occur
May occur

Known to occur

Known to occur
Likely to occur
Likely to occur
Likely to occur

Known to occur

Known to occur

(breeding)
Likely to occur

Known to occur
(breeding)

Known to occur
(Congregation or
aggregation)

Protection Threatened = Migratory

status
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed

Listed

Listed
Listed

Listed

Listed
Listed
Listed
Listed
Listed

Listed

Listed

Listed

Listed

status

Critically
Endangered
Endangered
Endangered

Vulnerable

status

MWS

MWS

MWS

MWS

MWS

MWS
MS
MS

MS
MS

MS

MS
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Recovery Plan/ Conservation Advice

Conservation Advice Numenius madagascariensis eastern curlew
2015.

Conservation Advice Calidris canutus Red knot 2016.
Conservation Advice Papasula abbotti Abbott's booby 2015.

Conservation Advice Charadrius leschenaultii Greater sand plover.
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Species

Calidris ferruginea

Limosa lapponica menzbieri

Macronectes giganteus

Pezoporus occidentalis

Rostratula australis

Rostratula benghalensis (sensu
lato)

Anous tenuirostris melanops

Sternula nereis nereis

Falco hypoleucos
Charadrius veredus
Glareola maldivarum
Limnodromus semipalmatus
Limosa lapponica

Pandion haliaetus

Thalasseus bergii

Tringa nebularia
Apus pacificus

Phaethon rubricauda

Common name

Curlew sandpiper

Northern Siberian Bar-tailed
Godwit

Southern giant petrel

Night Parrot

Australian painted snipe

Painted Snipe

Australian Lesser Noddy

Australian fairy tern

Grey Falcon
Oriental plover
Oriental pratincole
Asian Dowitcher
Bar-tailed godwit
Osprey

Greater Crested tern

Greenshank
Fork tailed swift

Red-tailed tropicbird

OA

EMBA
Known to occur

Known to occur

May occur

May occur

May occur

May occur

Known to occur
(foraging, feeding or
related behaviour)
Known to occur
(foraging, feeding or
related behaviour)
Likely to occur
May occur
May occur
Likely to occur
Known to occur
May occur
Known to occur
(breeding)
Likely to occur
Likely to occur
Known to occur
(breeding)

Protection
status

Listed

Listed

Listed

Listed

Listed

Listed

Listed

Listed

Listed
Listed
Listed
Listed
Listed
Listed

Listed

Listed
Listed

Listed

Threatened
status
Critically
Endangered
Critically
Endangered

Endangered

Endangered

Endangered

Endangered

Vulnerable

Vulnerable

Vulnerable

Migratory
status

MWS

MS

MS

MWS
MWS
MWS
MWS
MWS

MWS

MWS
MS

MS
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Recovery Plan/ Conservation Advice

Conservation Advice Calidris ferruginea curlew sandpiper 2015.

Conservation Advice Limosa lapponica menzbieri Bar-tailed godwit
(northern Siberian)

Commonwealth Listing Advice on Macronectes giganteus 2001.
National recovery plan for threatened albatrosses and giant petrels
2011-2016.

Conservation Advice Pezoporus occidentalis night parrot

Approved Conservation Advice for Rostratula australis (Australian
painted snipe) 2013.

Approved Conservation Advice for Rostratula australis (Australian
painted snipe) 2013

Commonwealth Listing Advice on Rostratula australis (Australian
Painted Snipe)

Conservation Advice Anous tenuirostris melanops Australian lesser
noddy

National Recovery Plan for Ten Species of Seabirds 2005-2010*

Approved Conservation Advice for Sternula nereis nereis (Fairy Tern)
2011.

Conservation Advice Falco hypoleucos Grey Falcon
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Species

Sterna dougallii

Sula dactylatra

Sula leucogaster

Sula sula

Ardea ibis
Chrysococcyx osculans
Cuculus optatus
Haligeetus leucogaster
Hirundo rustica

Larus novahollandiae

Merops ornatus
Motacilla cinerea
Motacilla flava

Sterna bengalensis

Sterna bergii

Common name
Roseate tern
Masked booby
Brown booby

Red-footed booby

Cattle egret
Black-eared Cuckoo
Oriental Cuckoo
White-bellied sea-eagle
Barn swallow

Silver gull

Rainbow Bee-eater
Grey Wagtail
Yellow Wagtail

Lesser crested tern

Crested tern

OA

EMBA

Known to occur
(breeding)
Known to occur
(breeding)
Known to occur
(breeding)
Known to occur
(breeding)
May occur
May occur
May occur
Known to occur
Likely to occur
Known to occur
(breeding)
May occur
May occur
Likely to occur
Known to occur
(breeding)
Known to occur
(breeding)

Protection Threatened = Migratory

status

Listed

Listed

Listed

Listed

Listed
Listed
Listed
Listed
Listed

Listed

Listed
Listed
Listed

Listed

Listed

status

Source: PMST, accessed August 2021. *Recovery Plan has ceased to be in effect, Migratory Status — MS = Migratory, MWS = Migratory Wetland Species

status

MS

MS

MS
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Recovery Plan/ Conservation Advice
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4.6.4.2 Cetaceans

Four cetacean LTS may occur within the operational area (Table 4.6) as identified by a Protected Matters Search report
(Appendix B): the blue whale (Endangered) and the humpback, sei and fin whale (Vulnerable). A further four LMS may occur
within the operational area: the Bryde's whale, killer whale, sperm whale and spotted bottlenose dolphin (Arafura/ Timor Sea
population). The likelihood of these species’ occurrence within the operational area is described below.

A further two LMS are likely to occur within the EMBA: the dugong and Indo-Pacific humpback dolphin.

Blue Whales

Of the four recognised subspecies of blue whales worldwide, two are known to occur in the Southern Hemisphere: the
Antarctic blue whale (Balaenoptera musculus intermedia) and the pygmy blue whale (B. musculus brevicauda). Both are listed
as Endangered under the World Conservation Union Red List (IUCN) of Threatened Species and the blue whale species is
listed as Endangered in Australian waters. The blue whale has a current recovery plan in Australia - the Conservation
Management Plan for the Blue Whale (DoE 2015a). Threats identified within the plan are:

e whaling;

e climate variability and change;

e overharvesting of prey;

e noise interference;

e habitat modification;

e vessel disturbance and collision.

The threats relevant to the proposed activity are noise interference, vessel disturbance and collision.

The blue whale is recorded offshore in all states of Australia excluding the NT (DoEE 2015a). Blue whales have an international
distribution, and their migration paths are widespread and do not clearly follow coastlines nor international borders.
Antarctic blue whales are usually found in waters south of 60°S and as such it is likely that all blue whales occurring within
the operational area will be pygmy blue whales. In the NWMR, pygmy blue whales migrate along the 500-1,000 m depth
contour on the edge of the slope (DoEE 2015a, DEWHA 2007).

Based on limited knowledge of distribution and abundance, critical habitats are not defined for pygmy blue whales in
Australia (DoEE 2015b). Pygmy blue whales are believed to calve in tropical waters in winter, with births occurring from May-
June each year. As confirmed by sightings and remote telemetry data, the pygmy blue whale breeding areas are likely to be
in Indonesia, particularly within the Banda Sea and Molucca Sea (DoEE 2015a, Double et al. 2014). However, the exact
breeding grounds for this subspecies are unknown and may potentially include other unidentified areas (DoEE 20153,
Bannister et al. 1996).

A study recorded passive acoustic information during the pygmy blue whales’ annual transit past the WA coastline from
2000-2006 (McCauley & Jenner 2010). The results of the acoustic detections collected at the Montebello Islands (Figure 4.9)
identified:

e anortherly pulse of animals (extended pulse in comparison to the southerly migrating animals) transiting through
the Montebello Islands from late March—early August, with the highest densities of detections, and with peak
migration period occurring during the months of June and July; and

e a pulse of southerly-transiting pygmy blue whales passing through the Montebello Islands from early October—
December, with the highest densities of detections, and a peak migration period occurring from November—
December.

The passive acoustic detections of the pygmy blue whales were converted to instantaneous counts of the number of
individual whales calling. Between 662 and 1,559 pygmy blue whales passed by the sound logger site during the 2004 pygmy
blue whale southern migration along the WA coast. Based on acoustic records collected since 2000, researchers determined
a regular and predictable seasonal migratory pattern along the WA coast.

Another publication presents satellite telemetry recordings of 11 pygmy blue whales that were tagged off the WA coast over
a two year period from 2009-2011 (Double et al. 2014; Figure 4.10). The results supported conclusions from the acoustic
recordings (McCauley & Jenner 2010), confirming the pygmy blue whale migratory periods and routes along the WA
coastline. During their northern migration, the tagged pygmy blue whales travelled approximately 100 km from the WA
coastline until reaching the North West Cape, where most of the whales travelled further offshore (approximately 240 km)
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and arrived in Indonesia by June, with one individual that departed Indonesian waters on their southern migration to
Australia in September (Double et al. 2014).

The operational area overlaps the distribution BIA for pygmy blue whales (Figure 4.11). The operational area also overlaps
the migration BIA for pygmy blue whales (Figure 4.11). The operational area overlaps less than half of the primary migratory
pathway at a point where the migration route is more than 250 km wide. Northbound animals are thought to be heading to
calving areas in the Banda Sea. Therefore, once animals have rounded the Northwest Cape, the shortest route is via Scott
Reef and remaining on the 500 m depth contour to the north of the operational area (Figure 4.12). Near the Montebello
Islands, individual whales have been recorded travelling at speeds of 50-75 km per day (Double et al. 2014). Anecdotal
sightings of pygmy blue whales have been documented at Mermaid Reef in June 2008 (Jenner et al. 2009). Given the timing
and progression of migration and based on annual acoustic detections at Scott Reef (more than 190 km to the north; DoEE
2015a), migrating pygmy blue whales are expected to travel through the northern part of the operational area on their
southbound migration from September-December and between April —July in deeper waters during the northern migration.

A foraging BIA is within the northern extent of the EMBA (Figure 4.11). Foraging BIAs for pygmy blue whales are considered
important for the species’ survival, as they contain highly productive resources for the species (DoEE 2015a). Recognised
foraging areas for the pygmy blue whale in WA are located in the Perth Canyon and in Geographe Bay, and further foraging
areas were identified off Exmouth and Scott Reef, which are more than 700 km and 70 km away, respectively.
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Figure 4.9 - 24hr averaged counts of pygmy blue whales off North West Cape, Montebello Islands and Perth Canyon, WA
(McCauley and Jenner 2010).
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Figure 4.10 — Telemetry data of pygmy blue whales along the WA coast (Double et al. 2014).
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Figure 4.12 — Pygmy blue whale migration route along WA coast (DoEE 2015a).
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Humpback whales

The humpback whale (Megaptera novaeangliae) is listed as Vulnerable and Migratory under the EPBC Act and are protected
under the WA Biodiversity Conservation Act 2016. They are the most commonly-sighted whale in northern WA and one of
the largest baleen whales in Australian waters. There is a current conservation advice for the humpback whale - the
Conservation Advice Megaptera novaeangliae humpback whale 2015. Threats identified within the advice are:

¢ whaling;

e climate and oceanographic variability and change;

e overharvesting of prey;

e noise interference;

¢ habitat degradation including coastal development and port expansion;
e entanglement; and

e vessel disturbance and strike.

The threats relevant to the proposed activity are noise interference, entanglement, vessel disturbance and strike.

The species conducts annual migrations between Antarctic and northern Australian waters. After feeding in Antarctic waters
during the summer months (Bannister & Hedley 2001, Chittleborough 1965), the species migrates north to the Camden
Sound in the west Kimberley (Jenner et al. 2001; Figure 4.13) on or within the 200 m depth contour. The northern migration
route for humpback whales is generally further offshore than the southern migration route (Paterson et al. 1994).

South-migrating whales have been observed in waters off Pender Bay, north of Broome (Double et al. 2010). Various data
indicates that the southern migration route of mothers and calves is narrow and follows shallow waters (Double et al. 2010,
Jenner et al. 2010, 2001).

The humpback whale migration BIA (Figure 4.14) includes the southern border of the NWMR and extends north to the
breeding and calving areas in the northern Kimberley region, all outside the EMBA. This BIA represents both the northern
and southern migration pathway for humpback whales in the northwest WA and spreads to approximately 100 km offshore,
despite some individual outliers observed travelling in deeper waters.

Whale sightings have been recorded inshore from vessels transiting between Broome and the Rowley Shoals, although
scattered sightings of humpback whales occur up to 270 km offshore (Jenner et al. 2001). However, based on the operational
area’s substantial distance offshore (more than 150 km to the coast) and in deep water (up to 450 m), it is unlikely that
significant numbers of humpback whales will be encountered during survey activities.

1910

20 00

20 50

2140

Figure 4.13 - Estimated humpback whale migratory pathways and actual observation points (yellow = northbound) along the WA
coast (Jenner et al. 2001).
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Figure 4.14 - Humpback whale BlAs in the Possum 3D MSS EMBA
Sei Whale

The sei whale (Balaenoptera borealis) is a cosmopolitan species, ranging from polar waters to the tropics and frequently in
deeper, offshore waters (Bannister et al. 1996). The species is not commonly recorded in Australian waters, and the available
distribution information may overlap with the taxonomically similar Bryde’s whale (Department of Environment and Energy
2016b). The species is migratory, moving between Australian waters and Antarctic feeding areas. The available information
suggests that sei whales are found in deeper water and have the same general pattern of migration as most other baleen
whales including blue and fin whales, although the timing is generally later (TSSC 2015d). Additionally, there are no known
mating or calving areas in Australian waters (Bannister et al. 1996). The recovery plan for the sei whale is not in force, (Blue,
Fin and Sei Whale Recovery Plan 2005-2010) however there is a current Conservation Advice Balaenoptera borealis sei whale
(TSSC 2015d). Threats identified within the conservation advice are:

climate and oceanographic variability and change

anthropogenic sound and acoustic disturbance

pollution (persistent toxic pollutants)

prey depletion due to fisheries (potential threat)

resumption of commercial whaling (potential threat)

habitat degradation including coastal development and port expansion
vessel strike

The threats relevant to the proposed activity are anthropogenic sound and acoustic disturbance, vessel strike. Sei whales
may be present in the deep, offshore waters of the operational area. However, it is unlikely that they will be present in
significant numbers.

Fin Whale

The fin whale (Balaenoptera physalus) is the second largest species of whale, with a distribution known primarily from a small
number of stranding events and whaling records and occurring along the west coast of Australia to NSW (TSSC 2015b,
Bannister et al. 1996). Australian Antarctic waters are important feeding grounds for the species, and regular sightings of fin
whales were documented throughout the Antarctic (TSSC 2015b). Recent observations of fin whales included opportunistic
feeding in South Australia (TSSC 2015b). The migration routes and location of winter breeding grounds are uncertain, but
their presence in Victorian and southern WA waters is detected in summer and autumn months (Department of Environment
and Energy 2016b). These whales are rarely found inshore, and no known mating or calving areas are documented in
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Australian waters. Within the Blue, Fin and Sei Whale Recovery Plan 2005-20170 (not in effect) and the current Conservation
Advice Balaenoptera physalus fin whale 2015. Threats identified within the conservation advice are:

e climate and oceanographic variability and change

e anthropogenic sound and acoustic disturbance

e pollution (persistent toxic pollutants)

e prey depletion due to fisheries (potential threat)

e resumption of commercial whaling (potential threat)

e habitat degradation including coastal development and port expansion
e  vessel strike

Anthropogenic sound was identified as a minor threat to the species’ conservation and recovery, and further assessment of
acoustic impacts will require more information on spatial and temporal distribution (TSSC 2015b). Thus, while fin whales may
be present in the operational area, it is unlikely that they will be present in significant numbers.

Listed Migratory Cetacean Species

LMS baleen whales whose distributions overlap with the operational area and EMBA include species that are observed
infrequently and restricted to cool or deep waters (e.g. Bryde's whales). Three toothed whale species are also protected with
a Migratory status: the killer whale, sperm whale and spotted bottlenose dolphin (Arafura/Timor Sea populations). As such,
the likelihood of occurrence for these species within the operational area and EMBA is described below.

Bryde's whale (Balaenoptera brydei) sightings were recorded from all states of Australia except the NT and do not have
known foraging or breeding grounds (DoEE 2016b, Bannister et al. 1996). However, based on the lack of accurate abundance
and sighting data, important habitats or areas for either Bryde's whales are unknown (DoEE 2016b). This species may be
encountered in deeper waters within the operational area and EMBA.

Killer whales (Orcinus orca) are the largest member of the dolphin family and recognisable by their distinctive black, white
and grey colour pattern (DoEE 2016b, Reeves et al. 2002). The killer whale is probably the most cosmopolitan of all cetaceans
and may be seen in any marine region, throughout all oceans and contiguous seas, from equatorial regions to the polar
pack-ice zones, and river systems. Their habitats include oceanic, pelagic and neritic (relatively shallow waters over the
continental shelf) regions, in both warm and cold waters (Reeves et al. 2002). They may be more common in cold, deep
waters, but off Australia, killer whales are most often seen along the continental slope and on the shelf, particularly near seal
colonies (DoEE 2016b).

In Australia, killer whales were recorded from all states, with concentrations reported around Tasmania, South Australia, the
Antarctic territory (south of 60°S) and Heard and Macquarie Islands. Some individuals remain in the Antarctic over winter
(Thiele & Gill 1999), and it is probable that most killer whales move latitudinally with changing ice conditions. Recently, the
first acoustical analysis of killer whale vocalisations in Australian waters were recorded in Bremer Canyon, southern WA (more
than 2,200 km away from the operational area), which described the species’ acoustic characteristics and confirmed their
occurrence in this area (Wellard et al 2015). Also, the first satellite-tagged killer whale in Australian waters was observed
preying on humpback whale calves and spinner dolphins off the Ningaloo Coast (Pitman et al 2015), more than 700 km
southwest of the operational area. These results confirmed the increasing occurrence of killer whales in WA, in addition to
their growing predation rates on other cetaceans, particularly in response to the thriving humpback whale abundance.
However, no distribution, migration or abundance information is available for Australian populations of killer whales. No BIA
for killer whales exists within or adjacent to the operational area. Therefore, while this species is known to occur in the region
with increasing presence, observations of killer whales within the operational area are likely to be rare and infrequent. There
is no BIA for this species within the EMBA.

Sperm whales (Physeter macrocephalus) are found worldwide in deep waters (more than 200 m) off continental shelves and
shelf edges (Bannister et al. 1996). Sperm whale sightings have been recorded from all Australian states, occurring around
upwelling and deep canyon areas on the continental shelf (DSEWPaC 2012b). Pods of female and juvenile sperm whales
reside all year throughout the region, and in contrast, male sperm whales migrate regularly to forage in the southern
Antarctic waters. While specific areas for sperm whales have not been identified in the NWMR, this species is likely to occur
offshore as confirmed by historical whaling records (DSEWPaC 2012b). However, key WA localities for sperm whales are
between Cape Leeuwin and Esperance (Bannister et al. 1996), which is more than 2,500 km from the operational area.
Therefore, the operational area and surrounding waters do not overlap with important habitats for this species, and only
very low numbers of individual sperm whales may be present on an infrequent basis. There is no BIA for this species within
the EMBA.
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Spotted bottlenose dolphins of the Arafura/ Timor Sea population (Tursiops aduncus) inhabit warmer coastal areas, in waters
less than 10 m deep (Bannister et al. 1996). The Arafura/Timor Sea population has a distribution that extends as far south as
Exmouth, as well as the shallow waters surrounding Barrow Island and also between Barrow Island and the mainland coast.
Among the Australian populations, the Arafura/Timor Sea population is the only migratory population and primarily
occurring in open coastal and continental shelf waters less than 200 m deep (DSEWPaC 2012b). However, the operational
area does not overlap with known BIA for this species, the closest of which is a breeding BIA at Roebuck Bay more than
200 km away and in shallow waters. There is no BIA for this species within the EMBA. Therefore, based on the operational
area’s distance from shore and deep-water depths, the likelihood of encountering spotted bottlenose dolphins of the
Arafura/ Timor Sea population is rare and infrequent.

The dugong (Dugong dungon) has a large, but fragmented, Indo-West Pacific distribution and is found in Australian waters
from Shark Bay, WA to Moreton Bay, Qld. The Australian populations represent approximately 19% of the global population,
with a significant portion of that occurring in WA. Dugongs are mostly found near tidal and subtidal seagrass meadows as
they are seagrass specialists, for example in the shallows of Eighty Mile Beach, Shark Bay and Roebuck Bay (Tol et al. 2016).
The maximum depth range of dugongs varies with the occurrence with seagrasses, however with the limit of the photic zone
being around 60 m this is often the species’ distribution limit (DAWE 2020). Dugongs are not expected to occur near the
vicinity of the operational area due to the lack of habitat, however they may occur along the nearshore margin of the EMBA
near Eighty Mile Beach.

The Indo-pacific humpback dolphin (Sousa chinensis) has a worldwide distribution, and in Australia along tropical coasts
down to 22°S in WA in shallow, nearshore waters. Water depth is known to affect the distribution of the species worldwide,
with maximum depth preference of 25 m being common ((Jefferson et al. 2001). Indo-pacific humpback dolphins feed on
estuarine and reef fishes, and occasionally crustaceans (Jefferson et al 2001). Due to the lack of suitable habitat the species
is not expected to occur within the vicinity of the operational area, however it is expected to occur on the nearshore margins
of the wider EMBA.

4.6.4.3 Marine Reptiles

Marine Turtles

Five marine turtle species may occur within or in the waters surrounding the operational area: green, hawksbill and flatback
turtles (Vulnerable and Migratory); and loggerhead and leatherback turtles (Endangered and Migratory). The Olive Ridley
turtle is Endangered and identified as species or species habitat that may occur within the EMBA, however it has no identified
BIA's within the EMBA.

Few marine turtles are expected to be encountered during the proposed survey activities, as there are no breeding, nesting
or foraging sites for marine turtles overlapping the operational area as identified by the National Conservation Values Atlas
(DoEE 2015b). The closest marine turtle BIA is located more than 100 km from the southern boundary of the operational
area, this being the 80km internesting buffer for flatback turtles at Eighty Mile Beach (Figure 4.15). While some marine turtles
occur within the Rowley Shoals Marine Park (DEC 2007) and in and around Mermaid Reef (DNP 2013), these reefs are not
considered critical habitats for marine turtles, and there are no known significant breeding sites for marine turtles within the
Rowley Shoals Marine Park (Environment Australia 2003). The Recovery Plan for Marine Turtles in Australia 2017-2027
identifies "habitat critical of the survival of a species” (‘habitat critical’), several of which occurs within the EMBA. Note that
this is not “Critical Habitat" as defined under Section 207A of the EPBC Act.
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Figure 4.15 — BIA's and habitat critical for marine turtles within the Possum 3D MSS operational area and EMBA

The six species of marine turtles that may occur within the operational area or EMBA are all identified within the Recovery
Plan for Marine Turtles in Australia 2017-2027 (DoEE 2017; the Recovery Plan). The leatherback turtle is also subject to the
Approved Conservation Advice for Dermochelys coriacea (Leatherback Turtle) 2008.

Threats identified within the Recovery Plan are:

e climate change and variability

e marine debris

e chemical and terrestrial discharge
e International & Indigenous take
e Terrestrial predation

e  Fisheries bycatch

e Light pollution

e Habitat modification

e Vessel disturbance

¢ Noise Interference

e  Recreational activities

e Diseases and Pathogens

The threats relevant to the proposed activity are Light pollution, Vessel disturbance and Noise interference. The Recovery
Plan identifies acute sound interference from anthropogenic sound sources, such as seismic surveys, as a threat to the stocks
of green, flatback and loggerhead turtles in the North West Shelf and Pilbara region.

Table 4.7 - Summary of marine turtle ecology within the NWMR (DoEE 2017)

Olive
Leatherback Hawksbill = Loggerhead
Species Flatback Turtle Green Turtle 99 Ridley
Turtle Turtle Turtle
Turtle
Genetic Stock Australia South-West Pilbara | North | Scott— | WA WA Australia
Kimberley West Browse (unknown)
Shelf
Nesting Season Dec - Jan Oct - Mar Oct - Nov—- | Nov- Oct-Feb | Nov-May May — Jul
(peak Dec/Jan) | Mar Mar Mar
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Olive
i Leatherback Hawksbill | Loggerhead ) v
Species Flatback Turtle Green Turtle Ridley
Turtle Turtle Turtle
Turtle
Internesting Buffer 20 km radius | 60 km radius 60 km | 20km | 20 km 20 km 20 km buffer | 20 km
radius | radius | radius radius buffer
Hatching Season Feb — Mar Dec - May Dec - Jan- | Jan- Dec-May | Jan-May Jul - Sept

(peak Feb/Mar) | May May May

Most species of marine turtles migrate large distances between foraging and nesting areas. Between their nesting and
foraging grounds, olive ridley turtles and green turtles migrate up to 1,130 km and 2,600 km, respectively (Whiting et al.
2005; DSEWPaC 2012d). Thus, it is reasonable to conclude that low numbers of marine turtles may transit through the
operational area, such as flatback turtles that nest at Eighty Mile Beach or along the Pilbara Coast (both of which are more
than 180 km from the operational area) and migrate along the continental shelf toward their Kimberley foraging habitats.
However, based on the remote distance offshore and the absence of critical habitats or BIAs within the operational area, it
is highly unlikely that significant numbers of the marine turtles will occur within the operational area, and their occurrence is
expected to be rare and infrequent.

Sea Snakes

Twenty-two species of sea snakes are likely to occur in WA (Storr et al. 1986). However, the distribution of individual species,
population sizes and ecology remain mostly unknown (DEWHA 2008). Sea snakes are widespread throughout the offshore
and near-shore habitats of the NWMR. Some species are highly mobile and travel large distances, while others are restricted
to relatively shallow waters. Most sea snakes have shallow, benthic feeding patterns and are rarely found in water depths
exceeding 30 m (Cogger 1975).

Twelve species of sea snakes protected under the EPBC Act as marine species may occur within or adjacent to the operational
area. However, given the operational area’s deep water depths (118-566 m) substantial distance from shore, and the
noticeable absence of sea snakes from the adjacent Rowley Shoals (Edgar et al 2017), it is unlikely that large numbers of sea
snakes will be encountered within the operational area, and any occurrence will likely be rare and infrequent.

An additional eight species of sea snake are expected to occur within the EMBA, including the Critically Endangered short-
nosed sea snake and the Leaf-scaled sea snake. The short-nosed sea snake is managed under the Approved Conservation
Advice for Aipysurus apraefrontalis (Short nosed Sea Snake) (TSSC 2010a). The Leaf-scaled Sea snake is managed under the
Approved Conservation Advice for Aipysurus foliosquama (Leaf-scaled Sea Snake) (TSSC 2010b). Both species have been
recently recorded in field surveys with the short-nosed sea snake in Exmouth Gulf and Ningaloo Reef and the Leaf-scaled
Sea snake in Shark Bay (D'Anastasi et al. 2016). Historical sightings (CALM surveys in 2002) at Ashmore Reef have not been
reproduced in more recent, intensive survey effort (D'Anastasi et al. 2016). Both species typically occur in shallow water (less
than 10 m) in the protected parts of the reef flat (TSSC 2010a/b) and any occurrence will likely be rare and infrequent. There
are no LMS of sea snake expected to occur within the operational area or EMBA.

Crocodiles

The salt-water crocodile (Crocodylus porosus) is a globally-distributed crocodilian species, occurring in the northern tropics
of Australia (Kay 2004). The preferred habitat of the species is saltwater environments such as estuaries and tidal flats over a
large range of salinities and are known to undertake long-haul ocean voyages over hundreds of kilometres (Kay 2004). In
the absence of tracking data, mark-recapture studies suggest that males have significantly large home ranges and will lead
a nomadic lifestyle whereas females have a tendency to occupy a smaller home range along riverbanks (Kay 2004). The salt-
water crocodile is not expected to occur within the operational area, however, may occur along coastal fringes in the wider
EMBA.

4.6.4.4 Sharks and Rays

The NWMR supports large populations of cartilaginous fish such as sharks and rays, which are typically higher-order
predators and perform an important ecological role of prey species regulation. Shark species abundance is considerable on
the Rowley Shoals. Surveys around Mermaid Reef confirmed a diverse shark fauna, including important areas for the grey
reef shark (Carcharhinus amblyrhynchos), the whitetip reef shark (Triaenodon obesus) and the silvertip whaler (C.
albimarginatus). A survey conducted over the Rowley Shoals and the North-West Commonwealth Marine Reserves Network
in 2013 (Edgar et al 2017) found the highest biomass of sharks to be at Mermaid Reef, and the lowest at Clerke Reef.

Ten species of sharks and rays were identified by a PMST search (Appendix B), that may occur within the operational area.
Of these, four species have a Threatened status of “Vulnerable”: the great white shark, largetooth sawfish, green sawfish and
whale shark and may occur within the operational area. A further three species may occur within the EMBA: the Endangered
northern river shark, Vulnerable dwarf sawfish and grey nurse shark.
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White Shark

The white shark (great white shark; Carcharodon carcharias) is listed as Vulnerable and Migratory under the EPBC Act and is
protected under the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). They inhabit
temperate waters close inshore or on the continental shelf in water less than 100 m deep. Although their range extends into
the NWMR, great white sharks are not commonly found north of Northwest Cape (DSEWPaC 2012c, Bruce et al 2006).
Telemetry data from satellite-tagged great white sharks confirm their migrations across deep ocean basins, as a great white
shark tagged in South Africa had the fastest transoceanic return migration to Exmouth Gulf, WA, within nine months and
over 20,000 km (Bonfil et al. 2005). However, there are no known aggregation sites for great white sharks in the NWMR, and
this species is most likely to be found south of North West Cape, probably in low densities (Environment Australia 2002b).
The principal threat to the white shark in WA relates to bycatch and illegal fishing. Seismic activities or vessel strikes are not
considered a threat (DSEWPaC 2013). Of the ten objectives outlined within the White Shark Recovery Plan (DSEWPAC 2013),
none related to actions associated with seismic sound or vessel movements. However, Objective 3 states ‘Quantify and
minimise the impact of recreational fishing on the white shark through incidental (illegal and/or accidental) take, throughout
its range in Australian waters'.

No critical habitats in the NWMR have been identified for the great white shark, which only resides in areas temporarily
without any known territorial defence (DSEWPaC 2013). Furthermore, identified recovery threats to the Australian
populations do not include exposure to underwater sound (DSEWPaC 2013). Great white sharks are not expected to be
encountered within the operational area.

Whale Shark

The whale shark (Rhincodon typus) is listed as Vulnerable and Migratory under the EPBC Act and classified as Vulnerable on
the World Conservation Union's Red List of Threatened Species (IUCN 2015). In WA, whale sharks are protected under the
Biodiversity Conservation Act 2016, the Conservation and Land Management Act 1984 and the Fish Resources Management
Act 1994. Management practices and measures contained within the Whale Shark Recovery Plan 2005-2010 (DEH 2005) are
implemented through State legislation, Marine Protected Area Management Plans, and the Whale Shark Management Plan
program no. 57 (DpaW 2013). The whale shark is also WA’s marine animal emblem. Critical habitats identified in the Whale
Shark Recovery Plan 2005-2010 (DEH 2005) are the known seasonal aggregation sites (Ningaloo Reef in WA), which are
believed to be linked to local seasonal food availability where shallow bathymetry in close proximity to deeper water is
known to induce upwelling events (Copping et al. 2018).

The Approved Conservation Advice for the whale shark (2015) does not identify underwater sound as a threat to the species,
however habitat disruption and boat strike are identified as threats to the recovery of whale sharks in Australian waters. The
WA ‘Whale Shark Management with particular reference to Ningaloo Reef Wildlife Management Program No. 57. (DpaW
2013) identifies sound from commercial vessels as populational disturbances to the whale shark. Whale sharks have been
observed to dive in response to nearby boat motors (pers. Comm. Referenced in DpaW 2013).

This species is normally oceanic and cosmopolitan in their distribution, occurring in both tropical and temperate waters
(Meekan & Radford 2010). Whale sharks are commonly encountered close to or on the surface of the water, although they
are known to be deep divers and absent for long periods of time. They are strong but slow swimmers, typically travelling
~24 km/day (Eckert et al. 2002).

There is a general lack of knowledge on many aspects of whale shark biology, including definitive migration patterns. In WA,
they are known to aggregate in Ningaloo Reef from March-July, and travel northward of the Ningaloo Marine Park along
the 200 m contour from July-November each year (TSSC 2015¢, Colman 1997, Wilson et al. 2006; Figure 4.16). However, the
migratory timing is variable, and individual whale sharks have been recorded at other times of the year (Wilson et al. 2001).
In the waters adjacent to Ningaloo Reef, whale shark presence coincides with the coral mass spawning period, during which
time there is an abundance of prey resources (i.e. krill, planktonic larvae and schools of bait fish). Population abundance
estimates of whale sharks in the Ningaloo aggregation area are between 300 and 500 individuals (Meekan et al. 2006).

Preliminary research on the migration patterns of whale sharks showed that after departing Ningaloo Reef in July, they
migrate north through the NWMR, with some individuals passing Scott and Ashmore Reefs (Wilson et al. 2006). McKinnon
et al. (2002) tracked two whale sharks: one travelling along the shelf break towards Timor in Indonesia and the other tracked
travelling northwest to Christmas Island. Another tagged whale shark spent 115 days travelling northeast along the 200 m
contour passing by Scott Reef, towards Timor Leste (Meekan & Radford 2010). Short-term tags recorded whale sharks
moving northwest into the Indian Ocean and directly north towards Sumatra and Java. Novel satellite tracking undertaken
by ECOCEAN over 2015-2016 tracked 12 individuals from Exmouth on their northern migration for up to 155 days (Reynolds
et al 2016; Figure 4.16).
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ECOCEAN Whale Shark Race Around the World

Figure 4.16 — Telemetry data of migrating whale sharks off Exmouth (Reynolds et al. 2016)

A foraging BIA for whale sharks slightly overlaps the southern edges of the operational area (Figure 4.17). The potential
migration period (i.e. sensitive period) for whale sharks through the operational area is from July-November and along the
200 m isobath (TSSC 2015¢). Thus, it is possible that whale sharks may be encountered if the proposed survey activities
extend into July. However, due to low population abundance estimates as well as unknown and irregular movements, it is
not expected that whale sharks will be encountered in significant numbers, and any observation of solitary individual whale
sharks are likely to be rare and infrequent.
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Figure 4.17 — Whale shark BIA within the Possum 3D MSS operational area and EMBA

Sawfish

The largetooth sawfish (Pristis pristis; previously known as the freshwater sawfish) is listed as a Vulnerable species under the
EPBC Act (DSEWPaC 2012c, DEWHA 2008). They are found over a wide range of salinities from freshwater to the oceans,
giving rise to the fish being categorised as a 'euryhaline’ species. Northern and north-western Australia comprise the
remaining significant population for this species of fish, which is confined to freshwater drainages and the upper reaches of
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estuaries, occasionally being found at sea. The largetooth sawfish BIA sits in the shallow waters of Roebuck Bay, which is
more than 230 km from the operational area.

Also listed as Vulnerable under the EPBC Act, the green sawfish (Pristis zijsron) is a species of shark recorded across northern
Australia and generally in coastal waters (DoEE 2016b, DEWHA 2008). As with other sawfish species, the green sawfish mainly
inhabits shallow, soft sediment coastal and estuarine environments, but has also been recorded in tropical and sub-tropical
water up to 70 m deep (DSEWPaC 2012c). A BIA for green sawfish is designated at Eighty Mile Beach, which is more than
190 km from the operational area. The Sawfish and River Sharks Multispecies Recovery Plan 2015 does not identify
underwater sound as a threat to either the largetooth or green sawfish.

Based on their habitat preference of shallow, inshore waters of rivers and estuaries of northern Australia, it is unlikely that
either the largetooth or green sawfish will be encountered in the offshore waters of the operational area, however they may
occur within the EMBA.

The dwarf sawfish (Pristis clavate ) is listed as a Vulnerable species under the EPBC Act and is managed under the Sawfish
and River Sharks Multispecies Recovery Plan 2015 and Approved Conservation Advice for Pristis clavate (Dwarf Sawfish)
2009. The species is distributed in shallow coastal and estuarine waters (2-3 m) from Exmouth, WA to the western side of
Cape Tribulation. There are no records of the dwarf swordfish outside of Australian waters. As the habitat of the species is
considered to be inshore this species is not expected occur within the EMBA or OA.

Northern River Shark

The northern river shark (Glyphis garricki) species is listed as Endangered under the EPBC Act and is managed under the
Sawfish and River Sharks Multispecies Recovery Plan (Commonwealth of Australia 2015). The northern river shark can move
between freshwater and seawater environments, with the species utilising rivers, tidal sections of large tropical estuarine
systems, microtidal embayment'’s, inshore and offshore marine habitats (DoEE 2014). Neonates, juveniles and subadults have
been recorded in freshwater, estuarine and marine environments, whereas adults have only been recorded in the marine
environment (DoEE 2014). The presence of animals well offshore suggests northern river sharks undertake movements away
from rivers and estuaries and therefore likely to move between river systems, however, the extent to which this occurs, and
the distances moved is unknown (DoEE 2014). Northern river sharks are believed to be endemic to Australia and southern
New Guinea, and outside of Australia, the species is known from only a few specimens from the Fly River in Papua New
Guinea (DoEE 2014). The global population size of northern river sharks is unknown and the relationship between the
Australian and global populations is poorly understood (DoEE 2014). The northern river shark (Glyphis garricki) is not
expected to occur within the operational area, however may occur within the EMBA

Grey nurse shark

The grey nurse shark (Charcharias taurus) is listed as Critically Endangered in Australian waters. The eastern Australian
population is considered to be the most threatened population globally (Stow et al 2006). The grey nurse shark has a
widespread global distribution in shallow nearshore waters. Grey nurse sharks have a low population replenishment rate due
to the process of more developed young consuming the less developed whilst in the womb, severely reducing the pupping
rate and increasing the species’ susceptibility to external pressures. Grey nurse sharks are not expected to occur within the
operational area, however may occur in the shallow coastal waters of the wider EMBA.

Listed Migratory Shark and Ray Species

The narrow sawfish (Anoxypristis cuspidata) is listed as Migratory under the EPBC Act. This species is managed under the
Sawfish and River Sharks Multispecies Recovery Plan 2015 and may occur within the operational area and EMBA. The species
is benthopelagic and can be found in marine and coastal waters down to 40 m (Chen et al. 2016), however most often occur
in estuarine habitats and river deltas and most commonly occur in waters off Queensland (D'Anastasi et al. 2013).

The oceanic whitetip shark (Carcharhinus longimanus) is listed as Migratory under the EPBC Act. The oceanic whitetip shark
is found in pelagic waters throughout the tropics and sub-tropics, preferring waters above 20°C and reaching depths >
180m. Stretching from Cape Leeuwin they are found through parts of the Northern Territory, down the east coast of
Queensland and New South Wales to Sydney, however has not been recorded within the Gulf of Carpentaria or the Arafura
Sea. (Dulvy et al. 2019). Given the range and preferred habitats it is likely that the oceanic whitetip shark will be encountered
infrequently within the operational area.

The shortfin mako and longfin mako sharks (Isurus oxyrinchus, Isurus paucus) are listed as Migratory under the EPBC Act. The
longfin mako is a widely-distributed, but rarely-encountered, oceanic shark that ranges from Geraldton, WA, and around the
north coast to at least Port Stephens, New South Wales (DSEWPaC 2012c). The shortfin mako is an oceanic and pelagic
species and occurs in all Australian waters except the Arafura Sea, Gulf of Carpentaria and Torres Strait (TSSC 2014). The
range and preferred habitats of the shortfin mako are not considered restricted or limited, and they are found throughout
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temperate seas in waters between 10 and 24°C (Rogers et al. 2009). Based on telemetry data, shortfin mako sharks were
primarily recorded (80% data) in water 320-600 m in the Great Australian Bight (Rogers et al. 2009). Therefore, based on
their oceanic, deep water preferences, it is likely that shortfin or longfin mako sharks will be encountered infrequently within
the operational area.

In 2009, the giant manta ray (Manta birostris) was reclassified into two distinct species: the giant and the reef manta rays.
The giant manta rays are oceanic and migratory species found in cool temperate to subtropical waters north of 26°S
(Armstrong et al. 2020). The reef manta ray behaviours range from strong site fidelity (i.e. re-sighted in the same area over
several years) to large scale migrations over 700 km (Courturier et al. 2015, 2014). Both species have been recorded as being
sympatric in some locations and allopatric in others (Kashiwagi et al. 2011 as cited in DSEWPaC 2012a). The giant manta ray
is commonly sighted inshore, around coral reefs and rocky reefs in coastal areas along the WA and NT coasts. They have
been recorded at Clerke Reef, Scott Reef, Ningaloo Reef, Canyons linking the Cuvier Abyssal Plain with the Cape Range
Peninsula and internal waters off the Kimberley coast (Edgar et. Al. 2017; DSEWPaC 2012a),, It is possible that giant manta
rays may be encountered within the operational area, however observations of giant manta rays offshore are likely to be
rare and infrequent.

4.6.4.5 Fishes

Thirty-one (31) species of syngnathids were identified as ‘'may occur’ in the operational area with a further nine that may
occur within the wider EMBA (Appendix B) however none of are identified as Threatened or Migratory under the EPBC Act.
Species within this family typically are site-attached and associated with shallow reef habitats 0-60 m depth. Species in the
Halicampus genus (of which four appear in the PMST report for the operational area and additional one in the wider EMBA)
commonly occur as adults in estuarine environments and the terminal reaches of coastal streams and mangroves rather than
on coral reefs or in the open sea (Dawson 1985) and so are unlikely to be found within the operational area.

Site-attached fishes

It is not expected that there is any coral reef associated site-attached fish assemblages within the operational area due to
the water depth being below the photic zone. The Rowley Shoals adjacent to the operational area and within the EMBA
support a wide variety of fish, site-attached fishes would also be expected within the Scott Reef complex and the Glomar
Shoals at the farthest extents of the EMBA.

Over 500 fish species, including many species not found on nearshore coral reefs, are known to occur in the Rowley Shoals.
As well as being inhabited by several species not recorded from other WA coral reefs, the coral and fish communities of the
Rowley Shoals are unique in their composition and relative abundance of species (Edgar et al. 2017). The marine communities
of the Rowley Shoals are more characteristic of south-east Asia than other WA reefs. Scott Reef is a submerged reef more
than 250 km from the mainland and other reefs within the region, rising from 300 -700 m (DAWE 2020). Scott Reef is known
as a highly diverse reef system supporting over 300 species of corals, 400 molluscs, 118 crustaceans, 117 echinoderms and
approximately 720 fish species (Woodside 2007).

Site-attached fish assemblages of the Rowley Shoals are comprised of small to medium sized species and are most abundant
from 30 — 40 m depth in association with hard coral coverage. Invertebrate species (excluding corals) at the Rowley Shoals
include sponges, cnidarians (e.g. jellyfish, anemones), worms, bryozoans (e.g. sea mosses), crustaceans (e.g. crabs, lobsters,
etc.), molluscs (e.g. cuttlefish, baler shells, giant clams, etc.), echinoderms (e.g. starfish, sea urchins) and sea squirts (DEC
2007). The most common macroinvertebrate recorded in recent biological surveys at the Rowley Shoals, the Trinidad clam
(Tridacna crocea), was at least six times more abundant in this shoal system than any other in the NWMR, and cryptic fish
occurrence was twice more likely on Mermaid and Clerke Reef than at Imperieuse Reef (Edgar et al 2017). Surveys have also
identified 389 species of finfish at the reefs (DEWHA 2008). Mermaid and Clerke Reefs, along with Scott Reef, had the highest
biomass of large (more than 20 c¢m) reef fishes in comparison to other recently surveyed reefs of the NWMR network (Edgar
et al. 2017). The most commonly occurring species across the three reef systems include the fine-lined tang (Ctenochaetus
stiraus) occurring on 98% of surveys across the reefs, the daisy parrotfish (Chlorurs sordidus, 92%), cleaner wrasse (Labroidess
dimidiatus, 86%), bird-nose wrasse (Gomphosus varius, 86%) and peacock grouper (Cephalopholis argus, 82%) (Reef Life
Survey 2020). The abundance and composition of reef fish assemblages changes to species that are not considered site-
attached in depths greater than 50 m (Brokovich et al. 2008; Bejarano et al. 2014).

The Glomar Shoals, located in the EMBA, are geographically isolated from other emergent features in the region and so
provide important habitat for site-attached fishes. Hard coral cover was found down to 60 m water depth from a multibeam
survey conducted in 2013 (Wahab et al. 2018). Stereo Baited Remote Underwater Video Stations (SBRUVS) surveys were
completed at the same time and found a high abundance of lyretails, triggerfish, bryozoans, hydroids, urchins, zoanthids,
ascidians, anemones, annelids, crinoids, holothurians, corallimorphs, starfish, and gastropods (Wahab et al. 2018).

4.6.4.6 Avifauna
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Twelve (12) LMS of avifauna (seabirds and shorebirds) may occur within the operational area, including four LTS: the far
eastern curlew, red knot, Abbot’s booby and Greater Sand Plover. A further nine LTS may occur in the wider EMBA: the curlew
sandpiper, northern Siberian Bar-tailed Godwit, southern giant petrel, night parrot, Australian painted snipe, painted snipe,
Australian Lesser Noddy and Australian fairy tern, and the bar-tailed godwit (baueri). Nine LMS may occur in the operational
area and 13 additional LMS may occur within the wider EMBA.

Migratory shorebirds are listed as Migratory and Marine species under the EPBC Act, and many are also listed under the
Convention on Migratory Species. Additionally, some species are listed on the CAMBA, the JAMBA, or the ROKAMBA.

Far Eastern Curlew

The far eastern curlew (Numenius madagascariensis) is listed as critically endangered under the EPBC Act and managed
under the Conservation Advice Numenius madagascariensis eastern curlew (DoEE 2015e). The species is the largest migratory
shorebird in the world with a wingspan of approximately 110 cm (DAWE 2020). The eastern curlew has a primarily coastal
distribution, rarely being recorded inland (DAWE 2020). They have a continuous distribution from Barrow Island and Dampier
Archipelago, WA, through the Kimberley and along the NT, Queensland, and NSW coasts and the islands of Torres Strait
(DAWE 2020). The eastern curlew does not breed in Australia (DAWE 2020). The eastern curlew mainly forages on soft
sheltered intertidal sandflats or mudflats, open and without vegetation or covered with seagrass, often near mangroves, on
salt flats and in saltmarsh, rockpools and among rubble on coral reefs, and on ocean beaches near the tideline (DAWE 2020).
There is no BIA for this species within the EMBA. There is habitat on Rowley Shoals that could support this species, however
they have not been recorded there and are not expected to occur.

Red Knot

The red knot (Calidris canutus) is listed as endangered under the EPBC Act and managed under the Conservation Advice
Calidris canutus Red knot (TSSC 2016). The species is a small seabird with a wingspan of approximately 45-54 cm (DAWE
2020). The red knot mainly inhabits intertidal mudflats, sandflats and sandy beaches of sheltered coasts, in estuaries, bays,
inlets, lagoons and harbours; sometimes on sandy ocean beaches or shallow pools on exposed wave-cut rock platforms or
coral reefs (DAWE 2020). The red knot usually forages in soft substrate near the edge of water on intertidal mudflats or
sandflats exposed by low tide (DAWE 2020). Red knots have also been recorded foraging on beds of eelgrass on tidal
sandflats, on a thick algal mat in shallow waters, and in shallow pools on crest of coral reef (DAWE 2020). The red knot roosts
on sandy beaches, spits and islets, and mudflats; also, in shallow saline ponds of saltworks (DAWE 2020). There is no BIA for
this species within the EMBA. There is habitat on Rowley Shoals that could support this species, however they have not been
recorded there (Lapwood 2004) and so are not expected to occur.

Abbot’s Booby

The Abbott's booby (Papasula abbotti) is listed as endangered under the EPBC Act and managed under the Conservation
Advice Papasula abbotti Abbott's booby. Currently the species is only known to breed on Christmas Island and to forage in
the waters surrounding the island (DAWE 2020). The species is a marine species, spending most of its time at sea, but comes
ashore to breed (DAWE 2020). Abbott's booby feeds on squid and fish and are known to go on long fishing trips in a north-
west direction, towards one of the major upwellings (DAWE 2020). It is thought the species can travel up to 400 km to
feeding grounds when they are breeding (DAWE 2020). There is no BIA for this species within the EMBA and due to the
distance between Christmas Island and the operational area (more than 400 km) they are not expected to occur, however
may occur in the outer extent of the EMBA.

Greater Sand Plover

The Greater Sand Plover (Charadrius leschenaultii) is listed as Vulnerable under the EPBC Act and managed under the
Conservation Advice Charadrius leschenaultia Greater sand plover. The greater sand plover is mainly found in northern
Australia however distribution in Australia during the non-breeding season is widespread. n Western Australia they are
especially widespread between North West Cape and Roebuck Bay and also occasionally recorded along the coast of
southern Western Australia (TSSC 2016a). The species has also been recorded on Ashmore Reef, Cocos (Keeling) Islands,
Christmas Island and Lord Howe Island (TSSC 2016a). Breeding in the northern hemisphere during the boreal summer, the
Greater Sand Plover is known to annually migrate to the non-breeding grounds of Australia along the East Asian-Australasian
Flyway for the austral summer (TSSC 2016a). The species is almost entirely coastal, inhabiting littoral and estuarine habitats
(TSSC 2016a), therefore they are not expected to occur in the Operational Area, however may occur in the outer extent of
the EMBA.

Curlew Sandpiper

The curlew sandpiper (Calidris ferruginea) is listed as critically endangered under the EPBC Act and managed under the
Conservation Advice Calidris ferruginea curlew sandpiper (DAWE 2020). This species is a small, slim sandpiper with a
wingspan of approximately 38-41 cm (DAWE 2020). The curlew sandpiper’s distribution is around the coasts and are also
quite widespread inland, though in smaller numbers (DAWE 2020). Curlew sandpipers mainly occur on intertidal mudflats in
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sheltered coastal areas, such as estuaries, bays, inlets and lagoons, and also around non-tidal swamps, lakes and lagoons
near the coast, and ponds in saltworks and sewage farms (DAWE 2020). The species rarely forages on exposed reefs (DAWE
2020), and hence is unlikely to be encountered in the operational area or EMBA. There is no BIA for this species within the
EMBA, however they have been known to occur on the Rowley Shoals (Lapwood 2004).

Northern Siberian Bar-tailed Godwit

The Northern Siberian Bar-tailed Godwit (Limosa lapponica menzbieri) is listed as critically endangered under the EPBC Act
and managed under the Conservation Advice Limosa lapponica menzbieri Bar-tailed godwit (northern Siberian). The bar-
tailed godwit (northern Siberian) is a large migratory shorebird that breeds in northern Siberia, Russia. The species spends
the nonbreeding period mostly in the north and northwest of WA, but has been recorded in areas of all Australian states
mainly in coastal habitats such as large intertidal sandflats, banks, mudflats, estuaries, inlets, harbours, coastal lagoons and
bays (TSSC 2016b). They are not expected to occur in the Operational Area, however, may occur in the outer extent of the
EMBA.

Southern giant petrel

The southern giant petrel (Macronectes giganteus) is widespread throughout the Southern Ocean. It breeds on six
subantarctic and Antarctic islands in Australian territory (DSEWPaC 2011). In summer, it predominantly occurs in subantarctic
to Antarctic waters. The winter dispersal is circumpolar, extending north from 50°S to the Tropic of Capricorn (23°S) and
sometimes beyond these latitudes. The waters off south-eastern Australia may be particularly important wintering grounds
(Marchant & Higgins 1990). In south-eastern Australia, birds (mostly immatures) were recorded in all months except
February, but most were recorded between June and December (Reid et al. 2002).

The National recovery plan for threatened albatrosses and giant petrels 2011-2016 (DSEWPaC 2011) lists the key critical
habitat for the southern giant petrel as breeding and foraging habitats, particularly below 25°S. The key threats to albatrosses
and giant petrels are impacts at their breeding sites (including feral animals), marine pollution and debris, impacts from
longline fishing and trawling, ingestion of hooks and plastics, intentional shooting/killing, and collisions with gear used on
fishing boats (DSEWPaC 2011). At the northern limit of their range, it is not expected to be encountered in the operational
area or EMBA.

Night Parrot

The Night Parrot (Pezoporus occidentalis) is listed as endangered under the EPBC Act and managed under the Conservation
Advice Pezoporus occidentalis night parrot. The night parrot is a medium-sized, nocturnal, ground-feeding parrot. The
current distribution of the night parrot is not known however there are accepted historical records from remote arid inland
regions of Western Australia and sightings in the Pilbara, Western Australia. The species has been reported, with a noted
lack of evidence, to be nomadic and have very large home ranges, moving dependent on seed availability. Their habitat
consists of grasslands and/or chenopod shrublands and occasional watercourses with roosting and nesting sites within
clumps of dense vegetation, primarily old and large Spinifex clumps . They are not expected to occur in the Operational Area
and are unlikely to be encountered in the wider EMBA (TSSC 2016c).

Australian painted snipe

The Australian painted snipe (Rostratula benghalensis) and painted snipe (Rostratula benghalensis (sensu lato)) are listed as
endangered under the EPBC Act and managed under the approved Conservation Advice for Rostratula australis (Australian
painted snipe) 2013. This species has been recorded at wetlands in all states of Australia but is most common in eastern
Australia, with records throughout much of QLD, NSW, VIC and south-eastern SA. Australian painted snipes generally inhabit
shallow terrestrial freshwater (occasionally brackish) wetlands, including temporary and permanent lakes, swamps and
claypans. They are not expected to be encountered within the Operational Area or EMBA due to the lack of habitat.

Australian Lesser Noddy

The Australian Lesser Noddy (Anous tenuirostris melanops) is listed as vulnerable under the EPBC Act and managed under
the Conservation Advice Anous tenuirostris melanops Australian lesser noddy. This tropical tern has a long slender straight
bill, long narrow wings and slightly wedgeshaped tail. A unconfirmed population is thought to possibly breed on Ashmore
Reef however generally the species is confined to the tropical and subtropical Indian Ocean and breeds only on three islands
in the Houtman Abrolhos, off Western Australia. It nests in mangroves and appears to remain near the breeding islands all
year (TSSC 2016d). They are not expected to be encountered within the Operational Area however, may occur in the outer
extent of the EMBA.

Australian fairy tern

The Australian fairy tern (Sternula nereis nereis) is found between Australia, New Zealand and New Caledonia on sheltered
sandy beaches, offshore islands and wetlands. The WA population seems to be stable and is not known to migrate, however
the Tasmanian, Victorian and South Australian populations migrate and have declining populations with less than a few

Rev 1.0 Page 56



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

hundred pairs (DAWE 2020). Individuals roost on sandy beaches at night and forage for small baitfish in daylight. This species
is not expected to occur in the Operational Area but may occur on sandy beaches in the EMBA.

Grey Falcon

The Grey Falcon (Falco hypoleucos) is listed as vulnerable under the EPBC Act and managed under the Conservation Advice
Falco hypoleucos Grey Falcon. The Grey Falcon is an elusive species endemic to mainland Australia. It is a medium-sized
raptor and the rarest of six Australian members of the genus Falco (TSSC 2020). The species occurs mainly where annual
rainfall is less than 500 mm in arid and semi-arid Australia, including the Murray-Darling Basin, Eyre Basin, central Australia
and Western Australia. Grey Falcons mainly feed on birds, small mammals and lizards. The species frequents timbered
lowland plains, particularly acacia shrublands that are crossed by tree-lined water courses (TSSC 2020). They are not expected
to be encountered within the Operational Area, however, may occur in the outer extent of the EMBA.

Bar-tailed godwit

The bar-tailed godwit (Limosa lapponica) is a large wader species that migrates from breeding grounds in north Eurasia
from Taymyr to Lappland . This species can be found throughout the coastal areas of all Australian states in the summer
months. This species is found in coastal habitats including wetlands, lagoons, mudflats and sandflats. They are less likely to
occur on sandy beaches. This species is not expected to occur within the Operational Area but may frequent habitat on the
coastal fringe of the wider EMBA.

Tropicbirds

Tropicbirds are predominantly pelagic species, rarely coming to shore except to breed. Bedwell Islet (of Clerke Reef) is
recognised as a breeding and foraging BIA for a single pair of white-tailed tropicbirds (Phaethon lepturus) that breed in May
and October (DSEWPaC 2012e; Figure 4.23). The species nests in hollows and has been known to construct experimental
artificial stone structures for nesting. The red-tailed tropic bird (Phaethon rubricauda) is also known to breed on Bedwell Islet
and this location is one of only two known breeding locations in WA for the species, although this is not a recognised BIA
for the red-tailed variety. Both the red and white-tailed tropicbird forages in warm waters and over long distances (up to
1,500 km away from breeding sites) on fish and cephalopods by plunge-diving (DSEWPaC 2012e). Both the red- and white-
tailed tropicbird may be encountered, particularly since breeding pairs are known to occur at the Rowley Shoals.

Little Tern

Bedwell Islet and Cunningham Islet (of Imperieuse Reef) are identified as a resting BIA (Figure 4.18) for the little tern (Sternula
albifrons; Figure 4.18). The little tern is widespread in Australia, with breeding sites widely distributed from north-western
WA, around the northern and eastern Australian coasts to south-eastern Australia and Tasmania. While there is a small
resident population in the Kimberley region, the species breeds in small numbers along Eighty Mile Beach (more than 180
km away from the operational area). The little tern breeds from December—March, and the population migrates or disperses
during the non-breeding season (DSEWPaC 2012e). The little tern forages close to breeding colonies in the shallow water of
estuaries, coastal lagoons and reefs inshore of the operational area. It mainly feeds on small fish but also on crustaceans,
insects, annelids and molluscs (DSEWPaC 2012e). While the little tern is classified as a non-breeding visitor, they utilise the
offshore reefs and islands of the Rowley Shoals as resting areas. Significant numbers of little terns are unlikely to be
encountered during the survey, and observations would be limited to transient individuals during their migration between
their breeding grounds and the offshore areas of the NWS. Based on the ecology of the species, it is unlikely that significant
numbers of the little tern will be encountered within the Operational Area, and any occurrence will be temporary and
infrequent as individuals transit the area.

Listed Migratory Avifauna Species

Three species of sandpiper, the common (Actitis hypoleucos), sharp-tailed (Calidris acuminata) and pectoral (Calidris
melanotos) sandpiper may occur within the operational area and EMBA. The common and sharp-tailed sandpiper breeds in
Europe and Asia, visiting Australian coastal wetlands or marshes in Australian summer (BirdLife Australia 2020). The pectoral
sandpiper is rarely recorded in WA as it breeds in northern Russia and North America before migrating to shallow saline
wetlands in Australian summer (DAWE 2020). There are no BIA for these species within the EMBA.

The Asian Dowitcher (Limnodromus semipalmatus) is a large shorebird that migrates southwards to overwinter in Asia and
Australia duing the non-breeding season. A small number reaches Australia each year, typically between September and
April. Most of the visiting Australian population remains in the north-west, but smaller numbers have been reported from
coastal areas across northern Australia and down the east. This species seeks out sheltered coasts and intertidal mudflats
feeding on polychaetes, molluscs and insect larvae and will also roost on sandy beaches or in shallow lagoons (Birdlife
International 2021). There is no BIA for this species within the EMBA.

The osprey (Pandion haliaetus) is considered moderately common in Australia (Dennis & Clancy 2014). The species is most
abundant in northern Australia, where high population densities occur in remote areas (Dennis & Clancy 2014). It has been
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recorded in coastal areas around much of Australia (Dennis & Clancy 2014). It is unlikely to be encountered in the EMBA due
to the distance from the coastline. There is no BIA for this species within the EMBA.

The common noddy (Anous stolidus) is the largest noddy (dark tern) found in Australian waters. The species is widespread
through the tropics and occur at sea outside of breeding season (spring and autumn) and near islands during breeding
season, where they remain in colonies of over 10,000 pairs (BirdLife Australia 2020). This species is not known to nest near
to the operational area however they may be encountered outside of breeding season within the wider EMBA. There is no
BIA for this species within the EMBA.

The streaked shearwater (Calonectris leucomelas) occurs most frequently in northern Australia, with observations from WA
around the north coast and south to central New South Wales (DSEWPaC 2012). Foraging mainly in the North Marine Region,
streaked shearwaters are generally sighted over inshore and pelagic waters (more than 18 km from the coast) and eating
fish and squid caught by surface-seizing or by shallow plunges (with diving depth up to 5 m). This species does not breed
in Australia, the species is primarily found in northern Australia from October to March. Therefore, although streaked
shearwaters may occur offshore and forage in open waters, it is unlikely that significant numbers of this species will be
encountered within the operational area, especially given their migratory presence mostly in the northern regions of
Australia. There is no BIA for this species within the EMBA.

Both the lesser and greater frigatebird (Fregata ariel; F. minor) are identified as species that may occur within the EMBA and
operational area. A breeding BIA for the lesser frigatebird occurs within 50 km to the south of the operational area (Figure
4.18) and within 100 km to the east of the operational area along the coast of Cape Leveque. Breeding BIA for both species
occur north of Cape Leveque in the EMBA. Frigatebirds are unusual as they cannot land in the water (Weimerskirch et al.
2016), therefore survey interactions would be limited to their contact with shoreline oil or when foraging/diving for prey in
the unlikely event of a hydrocarbon spill or consuming affected prey.
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Figure 4.18 - Seabird BlAs within the Possum 3D MSS operational area and EMBA

4.7 SOCIO-ECONOMIC ENVIRONMENT

4.7.1 Commercial Fisheries

The principal commercial fisheries in the NWMR focus on tropical finfish and high-value invertebrates, such as crystal,
champagne, and mud crabs. The NWMR has a number of small, limited-entry trawl fisheries for prawns, producing about
700 t annually. There are also significant fisheries for Spanish mackerel, barramundi/threadfin salmon and shark and blue
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swimmer crabs. The bioregion is increasingly coming under threat from international poaching, particularly for sharks. A
number of finfish activities, including offshore demersal line fishing and near-shore beach seining and gillnetting, also occur

in the region (DPIRD 2021a).

A thorough investigation of the Commonwealth and WA State fisheries was undertaken to determine the fisheries authorised
to operate within the proposed operational area, primarily based on the following resources:

) GIS shapefiles of license areas, including Fisheries status reports map data (ABARES 2021a/2021b)
) current status reports of the fisheries and aquatic resources (ABARES 2018/2020/2021a)

o Fish cube data (DPIRD catch and effort data recorded between 2014-2019 sourced 28 October 2019 and recorded

between 2018-2020 sourced 19 July 2021)

. current list of license holders extracts (AFMA 2021d)

. scientific literature

) information provided directly by fishers through the stakeholder consultation process.

From this assessment, fourteen commercial fisheries were identified to be authorised to operate within the proposed
operational area, and eighteen within the wider EMBA, however only one is historically active within the operational area

(Table 4.8).

Table 4.8 - Commercial fisheries within the Possum 3D MSS operational area and EMBA

Fishery

WA State Fisheries

Mackerel Managed Fishery

Kimberley Crab Managed Fishery

Marine Aquarium Fish Managed Fishery
North Coast Prawn Managed Fisheries

e  Broome Prawn Managed Fishery

e  Nickol Bay Prawn Managed Fishery
Northern Demersal Scalefish Managed Fishery
Pilbara Crab Managed Fishery

Pilbara Demersal Scalefish Fisheries

. Pilbara Fish Trawl (Interim) Managed Fishery
e  Pilbara Trap Managed Fishery

e  Pilbara Line Fishery

Pearl Oyster Managed Fishery

Specimen Shell Managed Fishery

South-west Coast Salmon Fishery

West Coast Deep Sea Crustacean Managed Fishery
Commonwealth Fisheries

North West Slope Trawl Fishery

Southern Bluefin Tuna Fishery

Western Skipjack Tuna Fishery

Western Tuna and Billfish Fishery

Historically active within
operational area

x X X

X X X X X X X x X X X

x X X

Permitted to fish
Within operational area

<~

ENRY

AR AN NEE N SN SN S X

A NIENEEN

Within EMBA
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Figure 4.19 — Commercial fisheries that have reported activity in the Possum 3D MSS operational area from 2014-2020

4.7.1.1 State Administered Fisheries

Mackerel Managed Fishery

Primarily targeting spawning schools of Spanish mackerel (Scomberomorus commerson) and grey mackerel (S. semifasciatus)
(Mackie et al. 2003), the Mackerel Managed Fishery (MMF) uses near-surface trolling and jig fishing techniques (DPIRD
2021a). The fishery extends from 27°S (north of Kalbarri WA) north to the WA/NT border. While fishing may occur year-
round, a maximum mackerel quota restricts the effort for each of the three management areas.

There are currently 65 licences in the fishery, 34 of which (with 9 unique licence holders) are authorised for Area 2 (Pilbara)
which overlaps with the operational area. The majority of catch is taken in Area 1 (Kimberley), reflecting the tropical
distribution of mackerel species (Molony et al. 2013). Approximately 13,420 km? of Area 2 overlaps the operational area,
which is ~2.7% of the total size of Area 2. Generally, mackerel fishers do not operate in water depths more than 70 m (via
consultation with WAFIC 7/01/2020, Appendix E). The actively fished area is considered to be approximately 79,735 km?
(16 %) of Area 2, none of which overlaps the operational or acquisition areas due to the depth of the areas (Figure 4.20).
Initial fisheries catch and effort data recorded between 2014-2019 sourced from DPIRD on 28/10/2019 identified one 2018
record of fishing effort in approximately 400m of water within the acquisition area, which is considered unusual as the depth
of the acquisition area is outside the usual actively fished area for this fishery (via consultation with WAFIC and DPIRD, 2020).
Subsequent fisheries catch and effort data recorded between 2018-2020 sourced from DPIRD on 19/07/2021 shows no
reference to the one 2018 record of fishing effort which has been removed from the list.
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Figure 4.20 — Actively fished area of the Mackerel Managed Fishery

Based on the low number of active fishing vessels, the small portion of overlap with the fishery jurisdiction, the lack of
historical effort in the area and the deep water depths of the operational area being outside the preferred fishing range of
the fishery, it is unlikely that MMF fishing operations will occur within the operational area.

Northern Demersal Scalefish Managed Fishery

The Northern Demersal Scalefish Managed Fishery (NDSMF) operates off the northwest coast of WA in the waters east of
120°E and out to the edge of the Australian Fishing Zone (AFZ) at 200 nm from shore (DPIRD 2021a). Catch and effort data
sourced from DPIRD on the 28/10/2019 and again on 19/07/2021 (Fish Cube WA) shows that there was no activity by this
fishery within the operational area for the years 2014 — 2020, however there has been effort (values not released due to
DPIRD privacy restrictions) recorded to the immediate south east (Zone B). A review of the Global Fishing Watch database
with catch and effort data provided by DPIRD, demonstrates that fishing vessels frequently traverse the Operational Area
en-route to shallower ground north of the Rowley Shoals (Global Fishing Watch 2021).

The permitted means of operation within the fishery include handline, dropline and fish traps. However, operations have
essentially been trap-based since 2002 (DPIRD 2021b). Targeted species of the fishery include several species of snapper,
cod and emperor, which comprise the majority of the catch (Newman et al. 2013).

The NDSMF is divided into two areas, of which Area 2 overlaps the operational area and is open to both trap and line
methods. The operational area overlaps approximately 4,326 km? or 1.08% of the whole of Area 2. Area 2 is historically where
fishing effort is concentrated (DPIRD 2000) and is further divided into three zones, A — C. The operational area overlaps
approximately 4,290 km? of zone C (2.58% of the whole zone) and approximately 42 km? of zone B (0.06% of the whole
zone, and no overlap with the acquisition area). There is no overlap with zone A.

Most fishing effort is recorded within zone B; in 2016 the catch was 965 t of the total 1,173 t recorded for the fishery (DoFWA
2016). The fishing range of operators within the NDSMF extends throughout the area of Zone B (Principal Fisheries Scientist
DPIRD pers. Comm. 6 May 2019), with the majority of effort occurring north of Broome (FishCube data obtained from DPIRD
19/07/21) and limited effort occurring within Zone C. The indicator species for the fishery (see Table 4.9) are found in 10-
180 m water depths.

Based on the lack of historical effort in the operational area, it is unlikely that NDSMF fishing operations will occur within the
operational area, however vessels may be encountered transiting the Operational Area and fishing is expected within 10 km
of the operational area to the east and south.
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Kimberley Crab Managed Fishery

The Kimberley Crab Managed Fishery management plan was drafted in October 2018. The fishery targets mud and blue
swimmer crabs within State coastal waters. Although the fishery management plan includes all WA waters, the fishery is
closed seaward of the WA coastal waters (DPIRD 2018). Consequently, interactions between fishing vessels and the survey
vessel will not occur.

Marine Aquarium Fish Managed Fishery

The Marine Aquarium Fish Managed Fishery management plan allows effort within all WA State waters, however effort is
concentrated in waters near Perth, Geraldton, Exmouth and Dampier (Newman et al. 2017). The fishery targets more than
950 species of marine aquarium fishes, plus coral, live rock, algae, seagrasses and invertebrates. Due to the special handling
requirements of live fish, catch effort is relatively low and is concentrated in nearshore coastal waters. Catch and effort data
sourced from DPIRD on the 28/10/2019 and again on 19/07/2021 (Fish Cube WA) shows that there was no activity by this
fishery within the operational area for the years 2014 — 2020 and therefore it is unlikely that interactions with vessels of this
fishery will occur during the activity.

North Coast Prawn Managed Fisheries

The North Coast Prawn Managed Fisheries are the Onslow Prawn Managed Fishery, the Nikol Bay Prawn Managed Fishery,
the Broome Prawn Managed Fishery and the Kimberley Prawn Managed Fishery. The fisheries boundaries of the Broome
Prawn Managed Fishery and Nickol Bay Prawn Managed Fishery overlap the Possum 3D operational area, however the
Broome Prawn Managed fishery is not permitted to operate in the area which overlaps the Possum operational area. The
Nikol Bay fishery targets banana prawns (Penaeus merguiensis) and the Broome Prawn fishery targets the western king prawn
(Penaeus monodon). All the North Coast Prawn Managed Fisheries operate as trawl fisheries with input controls (WAFIC
2020). Catch and effort data sourced from DPIRD on the 28/10/2019 and again on 19/07/2021 (Fish Cube WA) shows that
there was no activity by this fishery within the operational area for the years 2014 — 2020 and therefore it is unlikely that
interactions with vessels of this fishery will occur during the activity.

Pilbara Crab Managed Fishery

The Pilbara Crab Managed Fishery was gazetted in 2018. The fishery targets mud and blue swimmer crabs within State
waters. Although the fishery management plan includes all WA waters, the fishery is closed seaward of the WA coastal waters
(DPIRD 2018). Consequently, interactions between fishing vessels and the survey will not occur.

Pilbara Demersal Scalefish Fisheries

Pilbara Fish Trawl (Interim) Managed Fishery

The Pilbara Fish Trawl (Interim) Managed Fishery (PFTIMF) operates in the Pilbara region and is managed through a
combination of area closures, gear restrictions, and the use of input controls in the form of individual transferable effort
allocations (WAFIC 2021, DPIRD 2021a). Trawl nets are used to target demersal fish species. The fishery is primarily active
outside the cyclone season of December to March with generally three or four licence holders per season. Total annual trawl
catches have reduced from an annual average of approximately 2,500 t during the period 1995-2004 to an annual average
of 1,159 t from 2008-15, in response to the effort reductions imposed since 2008. The total annual catch taken by PFTIMF
in 2019 exceeded the acceptable catch range (i.e. 940-1,416 t) suggesting effort reductions since 2008 have resulted in
increased fish abundance and stock rebuilding in the PFTIMF. (DPIRD 2012a). The fishery targets numerous demersal scale
fishes, with the red emperor, bluespotted emperor and rankin cod used as indicator species to represent health assessment
of the whole fishery (DPIRD 2021a). Catch and effort data sourced from DPIRD on the 28/10/2019 and again on 19/07/2021
(Fish Cube WA) shows that there was no activity by this fishery within the operational area for the years 2014 — 2020 and
therefore it is unlikely that interactions with vessels of this fishery will occur during the activity.

Pilbara Trap Managed Fishery

There are six licences in Pilbara Trap Managed (PTMF) fishery, with the allocations managed primarily by the use of input
controls in the form of individual transferable effort allocations monitored with a satellite-based VMS and through a partial
closure of the fishery since 1998. (WAFIC 2021). The total annual catch taken by PTMF has remained relatively consistent
over the past decade with an average of 479 t per annum (DPIRD 2021a). The total catch of the PTMF exceeded the
acceptable catch range in 2019 for the trap fishery (i.e. 241-537 t) (DPIrD 2021a) The fishery targets numerous demersal
scalefishes, with the red emperor, bluespotted emperor and rankin cod used as indicator species to represent health
assessment of the whole fishery (DPIRD 2021a). Catch and effort data sourced from DPIRD on the 28/10/2019 and again on
19/07/2021 (Fish Cube WA) shows that there was no activity by this fishery within the operational area for the years 2014 —
2020 and therefore it is unlikely that interactions with vessels of this fishery will occur during the activity.

Pilbara Line Fishery

The Pilbara Line Fishery (PLF) license holders are permitted to operate anywhere within “Pilbara Waters” with the northern
limit at the longitude 120 E (Newman et al. 2013). The PLF is managed under the Prohibition on Fishing by Line from Fishing
Boats (Pilbara Waters) Order 2006. Nine fishing boat licenses are exempt from this prohibition for any nominated five-month
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block period within the year (WAfIC 2021). The total annual catch taken by PLF has remained relatively consistent over the
past decade with an average of 108 t per annum (DPIRD 2021a). The total catch of the PLF exceeded the acceptable catch
range in 2019 for the line fishery (i.e. 36-127 1). The fishery targets numerous demersal scalefishes with Ruby snapper also
used as an indicator species for the PLF in addition to species used for PFTIMF and PTMF to represent health assessment of
the whole fishery. . Catch and effort data sourced from DPIRD on the 28/10/2019 and again on 19/07/2021 (Fish Cube WA)
shows that there was no activity by this fishery within the operational area for the years 2014 — 2020 and therefore it is
unlikely that interactions with vessels of this fishery will occur during the activity.

Pearl Oyster Managed Fishery

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 shallow coastal waters (less than 35 m depth) along the NWS from Exmouth to the
Lacepede Islands north of Broome. The harvest method is drift diving (WAFIC 2021). Considering the operation depth of the
fishery is 35 m, and the shallowest waters of the operational area are 80 m, it is unlikely that interactions with vessels of this
fishery will occur during the activity due to depth restrictions to divers.

Specimen Shell Managed Fishery

The Specimen Shell Managed Fishery is based on the collection of shell specimens for display, sale, or cataloguing. Over 200
species are allowed to be taken under the management plan by either diving of Remotely Operated Vehicle (ROV) at depths
from 60 m-300 m. Fishing is permitted within all WA waters, however historical effort is concentrated in coastal waters
adjacent to population centres such as Broome, Karratha, Carnarvon and Perth (Hart et al. 2017). Catch and effort data
sourced from DPIRD on the 28/10/2019 and again on 19/07/2021 (Fish Cube WA) shows that there was no activity by this
fishery within the operational area for the years 2014 — 2020 and therefore it is unlikely that interactions with vessels of this
fishery will occur during the activity.

South-west Coast Salmon Managed Fishery

The South-west Coast Salmon Managed Fishery is active on various metropolitan beaches in southern WA. The fishing
methods are haul, beach seine and gill netting (DPIRD 2021a). The fishery is not expected to be active within the Operational
Area or EMBA based on historical data (DPIRD 2021a).

West Coast Deep Sea Crustacean Managed Fishery

The West Coast Deep Sea Crustacean Managed Fishery (WCDSCF) targets crystal (snow) crabs (Chaceon albus), giant (king)
crabs (Pseudocarcinus gigas) and champagne (spiny) crabs (Hypothalassia acerba) (WAFIC 2021) and is a quota-based ‘pot’
fishery, in which up to 200 pots are baited (i.e. traps) and operated in a long-line formation (DPIRD 2020). The fishery mostly
operates in water depths of 500-800 m, with minimum size limits and specific regulations in place to protect breeding
females (DPIRD 2020). The WCDSCF boundaries comprise all the waters lying north of latitude Cape Leeuwin, west of the NT
border and offshore of the 150 m contour out to the extent of the AFZ (DPIRD 2021a). Among the seven permits operating
in the fishery, each permit has a total allowable split catch limit for crystal crabs, giant and champagne crabs (DPIRD 2020).
Catch and effort data sourced from DPIRD on the 28/10/2019 and again on 19/07/2021 (Fish Cube WA) shows that there
was no activity by this fishery within the operational area for the years 2014 — 2020 and therefore it is unlikely that interactions
with vessels of this fishery will occur during the activity.

4.7.1.2 Commonwealth Administered Fisheries

North West Slope Trawl Fishery (NWSTF)

The NWSTF operates off northern WA from 114°E-125°E, roughly along the 200 m contour and the outer boundary of the
AFZ (ABARES 2021a). The NWSTF target scampi and deep-water prawns and has a limited entry management system with
regulations on gear type (AFMA 2021b). The harvest strategy contains catch trigger for scampi, deepwater prawns and some
finfish. (ABARES 2021a). Fishing may occur year-round. Using demersal trawl gear, most of the effort and catch occurs over
soft, muddy sediments or sandy habitats, typically at depths of 420-500 m on the continental slope (Figure 4.21).

Areas fished encompassed the deep offshore waters west of Barrow Island and north of Scott Reef, which are more than
470 km and more than 70 km away (respectively) from the operational area. Generally seven fishing permits are issued in
the NWSTF. In 2019-2020 six vessels were active in the fishery over 306 days and in 2018-2019 four vessels active in the
fishery over 151 days, indicating unused fishing effort is reducing (ABARES 2021a).

The operational area overlaps 9,221 km (2.34%) of the NWSTF license area and it is possible that fishing operations may
occur within the vicinity of the proposed survey activities. However, considering the large size of the fishery management
area, the low effort level within the fishery (ABARES 2021a) and a review of the Global Fishing Watch database, interactions
between the NWSTF and the proposed survey activities are expected to be minimal.
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Figure 4.21 — Actively fished area of the North West Slope Trawl Fishery

Southern Bluefin Tuna Fishery

The Southern Bluefin Tuna Fishery targets southern bluefin tuna (SBT; Thunnus maccoyii) under the Southern Bluefin Tuna
Fishery Management Plan 1995. Effort in this fishery is concentrated in the Great Australian Bight, several thousand
kilometres from the location of the proposed activity, with this trend demonstrated historically from 2014 to 2019 (ABARES
2020). SBT catch in 2016 represented 10.68% of all Commonwealth fisheries catch for that year (ABARES 2018). Southern
bluefin tuna are highly migratory and travel long distances. They are a pelagic species that can be found to depths of 500
metres. Spawning in the north-east Indian Ocean (off the North West Shelf region of WA, south of Indonesia) during spring
and summer they migrate southwards from the spawning ground after spawning. (AMFA 2021c).

Migrating adult tuna may transit through the region however due to the large distance between the actively fished area and
the location of the activity, vessels participating in this fishery are not expected to be encountered during the activity.

Western Skipjack Tuna Fishery

The Western Skipjack Fishery is part of the Skipjack Tuna Fishery, which contains two stocks: one to the east and one to the
west that are assessed separately but managed together under various management arrangements and general conditions
in addition to the Fisheries Management Act 1991. The Western Skipjack Fishery targets only skipjack tuna Katsuwonus
pelamis. While the operational area lies within the boundary of the fishery, effort within this fishery is mainly confined to the
southern coast of Australia, several thousand kilometres away. No fishing effort has been recorded since the 2008-2009
season (ABARES 2021a) and whilst the concession holder database accessed on 22/10/2021 show there are nine unique
owners of the 12 possible current permit holders (AFMA 2021d) there is no expected effort as the fishery is not currently
active and management arrangements are under review (AFMA 2021a). As such, vessels within this fishery are not expected
to be encountered during the activity.

Western Tuna and Billfish Fishery

The Western Tuna and Billfish Fishery area operates in Australia’s Exclusive Economic Zone and high seas of the Indian
Ocean.Fishing effort in recent years shows occasional activity off South Australia but is mainly concentrated off south-west
Western Australia, south of Geraldton which is >1,500 km south of the operational area (ABARES 2021a).There are currently
94 vessel Statutory Fishing Rights (SFR). and as the operational area overlaps the licence area for the WTBF, it is possible that
fishing operations could occur in the vicinity of the operational area during the proposed survey activities (ABARES 2021a).
As the majority of WTBF fishing is concentrated well away from the operational area and fishing effort is currently low,
interactions between the fishery and the proposed survey operations are highly unlikely.

4.7.1.3 Key commercial fish species
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The NWMR hosts several commercial fisheries (Section 4.7.1). Some fisheries, such as the NDSMF cover a large spatial range
and do not target a single species, so indicator species are used to assess the risk to sustainability of all ‘like’ species
susceptible to capture within a fishery resource. Red emperor, rankin cod and bluespotted emperor are considered to be
‘indicator species’ for the Pilbara region, and the additional goldband snapper for the Kimberley region (Newman et al. 2018).
These indicator species are determined via information on their inherent vulnerability (e.g. biological attributes); risk to
sustainability (e.g. stock status); and management importance (e.g. commercial prominence, social and/or cultural amenity
value of the resource) (Newman et al. 2018).

Table 4.9 identifies which species have been historically active within the operational area from 2014-2020 (FishCube 2021.
The spread of fish spawning periods throughout the year indicates that there are no specific periods of higher sensitivity
with respect to fish spawning for key commerecial fisheries species which may potentially spawn within the operational area.
There are no known spawning aggregations for key or indicator species for commercial fisheries historically active within 10
km of the Possum 3D MSS acquisition area (Mackie and Lewis, 2001; Mackie et al 2003). There is no evidence to indicate
that there are key fish migrating occurrences, of target or indicator species, for the fisheries that are able to fish within the
operational area. Southern bluefin tuna, which migrate seasonally north to their single spawning ground in the Timor Sea
do not follow any distinct depth or feature, instead preferring the temperature range of 19-21°C and adjusting their depth
to suit (DAWE 2020) generally on the outer limit of the AFZ. It is possible that south-migrating juveniles may occur within
the operational area as they follow the Leeuwin Current to the feeding grounds in the Great Australian Bight.
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Table 4.9 - Spawning periods for indicator/ target species of commercial fisheries that overlap the EMBA

Fishery

" Key Species 'J F M A M J J AlSs o N D

Distribution

West Australian Fishery actively fishing within the operational area (2014-2020)

North-West Slope
Trawl Fishery (Cwlith)

Scampi

West Australian Fishery not actively fishing within the operational area (2014-2020)

Benthic, in tropical Australian waters from 420-500 m throughout the
North-West Shelf (AFMA 2021c)

Mackerel Managed
fishery (WA)

Spanish mackerel

Northern Demersal
Scalefish Managed
Fishery (WA)

Single genetic stock along the WA coast. Adults in waters up to 50 m,
(Mackie and Lewis, 2001; Mackie et al. 2003)

Red emperor

Adults in waters 10-180 m near reefs, lagoons, limestone sand flats and
gravel patches from the Abrolhos, WA, along the northern coast to the
Qld/ NSW border. (DPRID Principal Scientist, pers. Comm. 2019)

Rankin cod

Adults in waters 10-150 m near drop-offs, deep rocky reefs. Juveniles near
inshore coral reef from the Abrolhos to Cape Leveque (DoFWA 2004).

Blue spotted emperor

Single genetic stock (Johnson at el. 1993) and dispersed spawning along
the entire continental shelf from Geraldton to Darwin, occurring near coral
reefs and on sandy or weedy bottoms, to 180 m (Gaughan et al. 2018;
Rome & Newman 2010).

Goldband snapper

Kimberley and Pilbara
Crab Managed Fisheries

Adults in waters 50-200 m near shoals, flat bottom and offshore reef
(DPRID Principal Scientist, pers. Comm. 2019) found throughout northern
Australia and the tropical Indo-West Pacific

Mud crab

Estuaries throughout northern WA south to Shark Bay (DPIRD 2021b)

Blue Swimmer crab

Marine Aquarium Fish
Managed Fishery

Estuaries and offshore waters to 50 m depths throughout Australian
coastal waters (DPIRD 2021b)

N/A — fishery targets no specific species

Broome Prawn
Managed Fishery

Western king prawn

Nickol Bay Prawn
Managed Fishery

Juveniles in shallow estuaries or seagrasses, adults in deep waters to 30 m
on mud or sand throughout the West-Pacific region (Penn 1980)

Banana prawn

Pilbara Fish Trawl
(Interim) Managed
Fishery and Pilbara
Trap Managed Fishery

Juveniles in shallow estuaries or seagrasses, adults in deep waters to 45 m
on mud or sand throughout northern Australian waters (Penn 1980)

o IIIII IIIII

Adults in waters 10-180 m near reefs, lagoons, limestone sand flats and
gravel patches from the Abrolhos, WA, along the northern coast to the
Qld/ NSW border. (DPRID Principal Scientist, pers. Comm. 2019). Adults in
waters 10-180 m near reefs, lagoons, limestone sand flats and gravel
patches (DPRID Principal Scientist, pers. Comm. 2019)
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Pearl Oyster Managed
Fishery

Pearl oyster

West Coast Deep Sea
Crustacean Managed
Fishery

Crystal (snow) crabs

Giant (king) crabs

Champagne (spiny) crabs

Specimen Shell
Managed Fishery

Distribution

Adults in waters 10-150 m near drop-offs, deep rocky reefs. Juveniles near
inshore coral reef from the Abrolhos to Cape Leveque (DoFWA 2004).
Adults in waters 10-150 m near drop-offs, deep rocky reefs. Juveniles near
inshore coral reef (DPRID Principal Scientist, pers. Comm. 2019)

Fishery Key Species J F M A M J J
Rankin cod
Ruby snapper

Pilbara Line Fishery
Goldband snapper

Adults found in depths 80-300 m, associated with reef in the tropical
waters of the Indo-Pacific (Allen 2009)

Adults in waters 50-200 m near shoals, flat bottom and offshore reef
(DPRID Principal Scientist, pers. Comm. 2019) found throughout northern
Australia and the tropical Indo-West Pacific

Flat bottom with high water movement, up to 76 m but most common at
less than 40m (Whalan 2021) found in northern Australian coastal waters
from Shark Bay.

13 - 2,200 m, commonly fished at 500-800 m in WA (PIRSA 2015) and
limited to WA waters.

180-720 m (PIRSA 2015)

500-800 m, commonly fished at 200 m in WA (PIRSA 2015) found in
coastal waters off southern Australia and New Zealand.

N/A — Fishery targets no specific species

Commonwealth Fishery not actively fishing within the operational area (2014-2020)

Western Skipjack Tuna

Fishery Skipjack tuna
Western Tuna and .

. Yellowfin tuna
Billfish Fishery

Southern Bluefin Tuna
Fishery

Bluefin tuna

Pelagic, to 260 m (AFMA 2021c¢) throughout tropical waters of the Pacific,
Atlantic and Indian Oceans.

Pelagic to 250 m (AFMA 2021c¢) throughout tropical waters of the Pacific,
Atlantic and Indian Oceans.

Pelagic to 500 m (AFMA 2021c¢) throughout tropical waters of the Pacific,
Atlantic and Indian Oceans.
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4.7.2 Commercial Shipping
There is significant commercial shipping activity within the NWMR, the majority of which is associated with the on and
offshore mining and oil and gas industries. Shipping within the NWMR includes:

e international bulk freighters/tankers arriving and departing from Dampier and Port Hedland, including mineral ore,
hydrocarbons (LNG, liquefied petroleum gas, condensate) and salt carriers

e domestic support/supply vessels servicing offshore facilities and Barrow Island development

e  construction vessels/barges/dredges

e offshore survey vessels

e commercial fishing vessels.

Major shipping routes in the vicinity of the operational area are associated with entry to the Port of Dampier and Port
Hedland, with less traffic through the Port of Broome (Figure 4.22). The Australian Maritime Safety Authority (AMSA)
introduced a network of commercial shipping fairways on the NWS in order to reduce the risk of vessel collisions with
offshore infrastructure (AMSA 2015), one of which traverses through the western edge of the operational area.

LEGEND
Craft Tracking System Jan|9 -Dec|9 (AMSA) |

------ Coastal waters 3 NM ;

———- Territorial sea |2 NM

———- Exclusive economic zone 200 NM

- Exclusive economic zone - As amended
by the Perth Treaty 1997

|:| Possum 3D MSS Acquisition Area
[:I Possum 3D MSS Operational Area

[ Jrisk EMBA

The Craft Tracking System (CTS) is AMSA's vessel traffic database.
CTS collects vessel traffic data from a variety of sources, including
terrestrial and satellite shipborne Automatic |dentification System  |%
(AIS) data sources. These datasets have been built from AIS data
extracted from CTS and contain vessel traffic data

4.7.3 Tourism and Recreation

The Rowley Shoals MP and Mermaid Reef MP (Section 4.4.1) has limited visitation due to the distance offshore (300 km west
of Broome), with the major activities in the area being nature-based tourism and recreational fishing, primarily by charter
vessel. Charter operators take passengers to the Rowley Shoals on trips of up to 10 days in duration (DEC 2007). Most
operators visit the shoals from October — November, however the season is accepted to be from September — December,
and vessels operate out of Broome (DEC 2007; Kimberley Quest pers. Comm.).

The shallow, sheltered lagoons support snorkelling, while SCUBA diving occurs at lagoons, channels, and reef walls. The
zoning scheme provides diving locations free from conflicting uses (such as fishing) in all the major habitats found in the
Marine Park (DEC 2007). There are numerous, popular SCUBA dive sites around Clerke and Mermaid Reefs. Charter boats
also visit Imperieuse Reef, but trips are limited as the anchorage site is more exposed. Most boats are unable to enter the
lagoon through the small channel and must anchor on the leeward side of the reef.
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The Rowley Shoals have a relatively low level of fishing effort, primarily due to their isolation from major population centres.
There is no recreational fishing permitted within the Mermaid Reef MP, and limited fishing permitted within the Rowley
Shoals MP. The key target species likely to be found in the marine park include pelagic species (mackerel, tuna and trevally)
in the oceanic waters surrounding the reefs, and emperors and red bass on the outer slope of the reef and in the sheltered
lagoons (DPRID 2020).

4.7.4 Petroleum exploration and production

Over the past 40 years, the NWMR has been the target of significant petroleum exploration activity, with several MSS
undertaken in the region in addition to the drilling of both exploration and appraisal wells (DoEE 2018). Various production
facilities are located within the NWMR including Floating Production Storage Offshore (FPSO) facilities, manned and
unmanned monopods and larger production platforms. Analysis confirmed that there are no petroleum production facilities
or pipelines within the operational area (DMIRS 2020). Titleholders within the OA are listed in Table 4.10.

Table 4.10 - Titleholders within the EMBA

Titleholder Title Operational Area
3D Oil Limited WA-527-P v
Pathfinder Energy Pty Ltd WA-479-P v
Pathfinder Energy Pty Ltd WA-487-P v
Santos Offshore Pty Ltd WA-540-P v
Santos WA Northwest Pty Ltd WA-436-P v

Previous and future planned seismic surveys in the vicinity of the Possum 3D MSS are identified in Table 4.11. Associated
vessels may transit through the operational area.

Table 4.11 - Previous and future planned seismic surveys within the vicinity of Possum 3D MSS

Titleholder Project Name Location compared to Activity Window

Possum
EP out for public comment or under assessment — NIL
Approved EP - not yet acquired
3D Oil Limited Sauropod 3D MSS

Small overlap of acquisition Jan —April 2021 or 2022

(Max 60 days)
Nov 2021 — May 2022

area
INPEX Browse E&P Pty Ltd 2D Seismic Survey WA-532-P,

WA-533-P and WA-50-L

No overlap of acquisition area,
small overlap with operational
area

The specific acquisition dates
and durations of individual
surveys has not been
confirmed - Valid to 2023.
(PGS has advised they have no
current acquisition plans in the
vicinity of the Possum 3D MSS)

. South West of operational
PGS Australia Pty Ltd Rollo MMSS (Beagle)

area, no overlap

Santos WA Northwest Pty Ltd

Santos WA Northwest Pty Ltd

TGS-NOPEC Geophysical
Company Pty Ltd

Expired EP

TGS-NOPEC Geophysical
Company Pty Ltd

Keraudren 3D Extension

Archer 3D MSS

Capreolus-2 3D marine seismic
survey 2020 — 2024

North West Shelf Renaissance
North Multi Client MSS

No overlap with acquisition
area, small overlap with
operational area

South West of operational
area, no overlap

South West of operational
area, no overlap

West of operational area, no
overlap

1%t Feb — 31t July 2020-2022
(Est 132 days total)

1 Feb — 31 July 2021-2022
(Est 38 days total)

Northern zone Jan-Mar and
September only, Southern
zone in April —June only, the
whole activity for a maximum
of 190 days between 2020-
2024

2018-2020

Acquisition dates and
durations of individual surveys
have not been confirmed and
no acquisition has been
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Titleholder

Past surveys
Woodside Browse Pty. Ltd.

Santos WA Northwest Pty Ltd
PGS Australia Pty Ltd
TGS-NOPEC Geophysical
Company Pty Ltd

Searcher Seismic Pty Ltd

Polarcus Seismic Limited

Fugro Multiclient

4.7.5 Defence

Project Name

North-west Australia 4D MSS
(Pluto 4D and Harmony 4D)
Keraudren 3D

Rollo MC

North West Shelf Renaissance
2D MSS

Bilby 2D MSS

Capreolus Phase Il 3D Multi-
client MSS

Zeester 3D

Location compared to
Possum

West of operational area, no
overlap
South of operational area, no
overlap
West of operational area, no
overlap
West of operational area, no
overlap
Overlap with acquisition area
West of operational area, no
overlap
Overlap with acquisition area

<

/

>Searcher

Activity Window

conducted under the accepted
EP to date — Valid to 2020

Acquired Q1, 2020
Acquired May — July 2019
Feb 2019 - May 2019
Acquired 2016

Acquired 2015-2016
Acquired 2016

Acquired 2012

There are no defence activities or known UXOs overlapping with the operational area or EMBA.

4.7.6 Research Activities
Research activities have previously been undertaken throughout the operational area and EMBA. This research is
predominantly conducted by the Australian Institute of Marine Science (AIMS), CSIRO, Reef Life Survey and partnered
universities. In 2017, AIMS commenced the three-year North-West Shoals to Shore Research Program, involving geophysical,
ecological and biological studies of the north-west region including Scott Reef, Ashmore Reef and Rowley Shoals. Review of
current Notice to Mariners indicates that there is one long term research oceanographic mooring (monitoring) deployed

within the acquisition area to within 15 m of the sea surface.

Rev 1.0

Page 70



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

5 ENVIRONMENTAL RISK ASSESSMENT

This section outlines Searcher’s environmental risk assessment methodology for the identification, analysis and evaluation
of potential environmental impacts and risks associated with the Possum 3D MSS.

In accordance with Regulation 4 of the OPGGS(E)R, environmental impact is taken to mean any change to the environment,
as described in Section 4 of this Plan, whether adverse or beneficial, that wholly or partially results from the activity. As
required by Regulations 10A(b), 10A(c), 13(5) and 13(6), analysis and evaluation is conducted in this EP to demonstrate that
the identified environmental impacts and risks associated with this activity are reduced to ALARP and are of an acceptable
level. The assessment considers direct and indirect environmental consequences of routine activities, unplanned events and
potential emergency conditions associated with the Possum 3D MSS.

The outcomes of the environmental impact and risk assessments are presented in Section 6.

5.1 ASSESSMENT OVERVIEW

The Possum impact and risk assessment methods have been drawn from Searcher's Integrated Management System (IMS),
Searcher’s Risk and Hazard Management Procedure (HSE-PRO-01), and the following guidelines:

1. International Standards Organization 31000:2018 Risk Management — Guidelines (ISO 2018);

2.  NOPSEMA Guidance Note N04750-GN1344 Environment plan content requirements; (NOPSEMA 2019e);

3. NOPSEMA Guidance Note N-04300-GN0166 ALARP; (NOPSEMA 2015);

4. Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009;

5. NOPSEMA Guideline GL1721 Environment plan decision making (NOPSEMA 2019c);;

6. Australian/New Zealand Standard 14001:2016 Environmental management systems — Requirements with guidance
for use (Standards Australia/ Standards New Zealand 2016);

7. Matters of national environmental significance — Significant impact guidelines 1.1 EPBC Act 1999 (DoEE 2013);

8. Oil & Gas UK Guidance on Risk Related Decision Making (Issue 2, July 2014) (OGUK 2014).

Consistent with international nomenclature, the impact assessment process is considered to be encapsulated within the risk
management process. Environmental risk assessment is a systematic process comprising the following stages:

e Risk Identification (Section 5.2):
o ldentifying specific activities associated with the Possum 3D MSS (Section 2.4)
o ldentifying aspects of the activities which will result in an environmental impact or represent a risk to the
environment
o Understanding the existing environment (Section 4), including consultation with external stakeholders
(Section 8 and Appendix E).
e  Risk Assessment (Section 5.3):
o ldentifying potential impacts and risks associated with each aspect of the Possum 3D MSS, considering
the nature and scale of the consequence
o Identifying and evaluating appropriate industry ‘Good Practice’ control measures in relation to the
overall context of the activity
o Identifying consequence and likelihood ratings and residual impact and risk (with the application of
industry ‘Good Practice’ control measures).
e  Risk Evaluation (Section 5.4):
o  Evaluating ALARP status (including analysis of alternate or additional control measures to those
identified by ‘Good Practice’ as required)
o Identifying any changes to the level of impact or residual risk resulting from adoption of alternate
and/or additional control measures from the ALARP evaluation
o Demonstrating the environmental impacts and risks will be of an acceptable level.

Each stage of the risk assessment is undertaken with consideration of stakeholder functions, interests and activities, with any
merited feedback from stakeholder consultation being taken into account (see Section 8). Terms used in the environmental
impact and risk assessment are defined in Table 5.1.

Rev 1.0 Page 71



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

Table 5.1 - Definitions of terms used in environmental impact and risk assessment

Term
Acceptable level'

As Low as Reasonably Practicable?

Likelihood?
Consequence’
Control measure®*

Cost®

Environmental aspect®

Environmental impact™

Risk?

Residual risk®
Environmental performance
outcome* (EPO)

Environmental performance
standard” (EPS)

Measurement criteria’ (MC)

Source of definitions:

SOk wn =

Definition

An ‘acceptable level' is the specified amount of environmental impact and risk that an activity
may have which is tolerable, is consistent with all relevant principles, and does not compromise
the management/conservation/protection objectives of the environment.

The operator has to show through reasoned and supported arguments that there are no other
practicable options that could reasonably be adopted to reduce risks further.

The chance of something happening. The likelihood may be determined using quantitative means
(where data is available), or via qualitative means.

The extent, duration, severity and certainty of what would happen should prevention control
measures fail.

A system, an item of equipment, a person or a procedure, that is used as a basis for managing
environmental impacts and risks. Control measures maintain and/or modify risk.

The sacrifice required for implementing a control measure, which includes an impost such as the
money, time, and/or trouble required to implement a particular control measure. Environmental
cost may also be a cost in some circumstances (e.g. dispersant use on an oil spill).

An environmental aspect is an element of an organization’s activities, products, or services that
has or may have an impact on the environment.

Any change to the environment, whether adverse or beneficial, that wholly or partially
results from an activity of a titleholder. Note — There is a distinction between environmental
impacts and risks. Environmental impacts are planned as they are inherent part of the activity.
Risk is a deviation (positive or negative) from what is expected and reflects the uncertainty
associated with unexpected events.

A combination of the consequences of an event occurring and the likelihood of its occurrence.
The level of risk after risk treatment (with control measures implemented).

An environmental performance outcome is the measurable level of performance required for the
management of an environmental aspect of an activity to ensure that environmental impacts and
risks will be of an acceptable level.

An environmental performance standard is a statement of the performance required of a control
measure.

Define how environmental performance will be measured and determine whether the outcomes
and standards have been met during the activity.

NOPSEMA Guidance Note N04750-GN1344 Environment plan content requirements. (NOPSEMA 2019e

NOPSEMA Guidance Note N-04300-GN0166 ALARP (NOPSEMA 2015).

International Standard 31000:2018 Risk Management — Guidelines (ISO 2018).

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

NOPSEMA Guideline GL1721 Environment plan decision making (NOPSEMA 2019c).

Australian/New Zealand Standard 14001:2016 Environmental management systems — Requirements with guidance for use (Standards

Australia/ Standards New Zealand 2016).

5.2 RISKIDENTIFICATION

The risk identification stage includes a systematic review of all activities under consideration and the subsequent
identification of the potential aspects of the activities which could cause an environmental impact or engender risk. The
timing, location and magnitude (e.g. underwater sound energy level) of the activities is taken into account (Section 3). Further,
information on the sensitivities of the biological and social EMBA is considered. The EMBA is described in Section 4.

5.3 RISK ASSESSMENT

The risk assessment stage involves the assessment of the aspects in context of the particular values and sensitivities
(environmental and social) which may be affected, with consideration given to the proposed “Good Practice” control
measures to be implemented (as defined in Section 5.3.2). Based on this assessment and using the Searcher Risk Assessment
Matrix (Table 5.4), a rating is given to:

1. The severity of the consequences of the potential impacts and risks, considering the nature and scale of the effect

2. The likelihood of the identified consequences occurring, based on upon knowledge/historical data of similar
events/incidents occurring within Searcher or in the exploration and petroleum industry

3. The relative level of residual risk.

Rev 1.0

Page 72



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

Risk assessments may be based on a qualitative or quantitative evaluation depending on the level of rigour and certainty
required, level of consequences and the availability of relevant data to support such assessment. For aspects with a higher
potential consequence to the environment, such as sound and vibration, evaluation based on quantitative data (e.g.
modelling studies, fisheries catch and effort data) is considered appropriate. Where a quantitative assessment is not possible
or not required, a qualitative evaluation is made relying on the professional judgement, knowledge and experience of
relevant personnel.

5.3.1 Assessment of Nature and Scale
When evaluating the consequence level of an impact or risk, the nature and scale of the consequence is determined
considering:

e the timing and duration of the activities and aspects, with particular reference to seasonal sensitivities for matters
protected under Part 3 of the EPBC Act, i.e., MNES

e impact pathways and the environmental sensitivities at risk

e therelative sensitivity of the receiving environment, considering the importance (e.g. local, national or international
significant values) and the resilience to change of the EMBA

e extent of impacts, i.e. whether the impact affects the local or wider regional environment

e severity of impacts, i.e. individual effects, population-level effects or ecosystem-level effects

e duration and frequency of the impact, i.e. how often the impact will occur and how long it will interact with the
receiving environment

e  potential cumulative impacts

e uncertainty in the above information.

The receptors which have been determined as relevant to this activity are:

e  plankton communities
e benthic communities

e marine fauna

e shoreline habitats

e  protected areas

e commiercial fisheries

e commercial shipping

e tourism and recreation
e  petroleum exploration and production
e defence activities

e research activities.

5.3.2 Identification of ‘Good Practice’ Control Measures

In alignment with OGUK 2014, ‘Good Practice’ is taken to be the recognised risk management practices and measures that
are used by competent organisations to manage well-understood impacts and risks arising from their activities. For this EP,
sources of good practice are considered to include (where relevant):

e requirements from Australian Legislation and Regulations

e relevant Australian Government Policies & Guidance

e relevant International Conventions

e Australian IUCN reserve management principles for Commonwealth marine protected areas and
bioregional marine plans

e conservation actions, objectives or a target in recovery plans/approved conservation advice for relevant
listed threatened species

e management plans, including features such as advice on permitted uses, objectives, targets, goals or
key performance indicators for marine reserve areas

e relevant conditions of approval set under other legislation

e national and international requirements for managing pollution from ships

e national biosecurity requirements

e industry guidelines (e.g. FC, IOGP, IPIECA, APPEA, API, IAGC)

e  Searcher internal practices.
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When ‘Good Practice’ is reflected in Australian legislation or relevant Australian Government policies and guidance, these
requirements will be applied. When identified in non-regulatory source material, relevant ‘Good Practice’ will be adopted
when feasible and reasonably practicable to implement.

5.3.3 Determine Consequence Rank
To determine the consequence rank, Searcher determine the severity of the credible worst-case impact or risk which would
reasonably occur if controls fail. The applicable consequence rank is then chosen from the definitions in Table 5.2.

Table 5.2 - Environmental consequence Definitions

Severity Consequence Environmental Consequence

/Rank

Large Scale (>250 km?)

Major long-term impact (recovery takes decades)

Significant restoration work spanning years/decades

Tier 3 oil spill

Destruction of physical environment or protected species populations or ecosystems. Loss of integrity of a
protected value.

Major Scale (25 — 250 km?)

Long term impact (recovery time 2-10 years)

Restoration work spanning a few years

Tier 2 oil spill

Major impact on physical environment or protected species populations (death of multiple individuals) or
ecosystems.

Medium Scale (2.5-25 km?)

Medium term impact (recovery time 1-2 years)

Restoration work spanning a few months

Tier 1 Oil Spill

Serious impact on physical environment or protected species populations (recoverable impact to multiple
individuals, death of an individual) or ecosystems.

Localised Scale (<2.5 km?)

Short term impact (recovery time <1 year)

Restoration work negligible spanning a few weeks

Minimal oil spill with no lasting effects

Moderate impact on physical environment or recoverable impact to individual of a protected species (not
affecting ecosystem function)

Localised scale (immediate area)

Temporary impact (recovery time days to weeks)

Restoration work negligible

Slight oil spill with no significant effects

No or minor measurable impacts to physical environment or behaviour of protected species individuals

E Critical

D Major

C Serious

B Moderate

A Minor

5.3.4 Determine Likelihood Rank

Establishing the likelihood of an environmental effect considered the effective implementation of ‘Good Practice’ control
measures. The likelihood rank of the credible worst-case impact or risk is based upon knowledge/historical data of similar
events/incidents occurring within Searcher or in the industry. Likelihood definitions are provided in Table 5.3.

Table 5.3 — Environmental likelihood Definitions

Rank Definition

5 Almost Certain

Description

Expected to occur in most

Frequency
Event occurs weekly.

Historical frequency

Has occurred frequently in

circumstances Company

4 Likely Will  probably occur in most | Event occurs monthly. Has occurred once or twice in
circumstances Company

3 Possible Might occur at some point Event occurs once a year. Has occurred many times in

industry, but not in the company

2 Unlikely Could occur but would not be | Event occurs once in ten years. Has occurred once or twice in
expected industry

1 Rare Practically impossible Event occurs once in more than | Unheard of in industry

10 years.
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5.3.5 Determining Residual Risk
The residual level of impact or risk reflects the reduction in impacts and risks due to implementing all control measures; the
‘Good Practice’ measures and those required to further manage impacts and risks to ALARP and acceptable levels.

The residual risk rating for a given consequence and likelihood rating is determined directly from the Searcher Risk
Assessment Matrix (Table 5.4). The box shadings reflect the Tolerability of Risk criteria defined by Searcher:

¢ Unacceptable: The - region denotes an unacceptable or intolerable risk; any risk falling within this category
requires further control measures to be in place. Note that an Unacceptable risk will typically correlate to a Risk
Type C, as described in Section 5.4.1.3.

e Tolerable: The YELLOW region denotes a risk that is acceptable providing that it can be shown that all practicable
risk reduction measures have been taken and are continuing to be taken. This region is known as the ALARP region.
Note that an Unacceptable risk will typically correlate to a Risk Type B.

e Acceptable: The GREEN region denotes that the risk is low and acceptable without further reduction measures
being required. Note that an Acceptable risk will typically correlate to a Type A risk.

Table 5.4 — Searcher Risk Assessment Matrix

LIKELIHOOD
Rare Unlikely Possible Likely Almost Certain

1 2 3 4 5

e Critical E 1 16 G N

& Major D 7 12 17 S u

o Serious C 4 8 13 18 2
2 Moderate B 2 5 9 14 19
S Minor A 1 3 6 10 15

5.4 RISK EVALUATION

The risk evaluation stage involves comparing the results of the risk assessment with risk criteria to decide whether additional
risk treatment is necessary before the activity should go ahead. The two overarching criteria assessed are whether the risks
and impacts are ALARP (sub-regulation 10A(b)) and are at an acceptable level (sub-regulation 10A(c)).

5.4.1 Determination of ALARP

The approach developed by Oil and Gas UK (OGUK) (formerly UKOOA) and presented in Guidance on Risk Related Decision
Making (Oil & Gas UK, 2014) has been adopted for use in an environmental context. This approach provides a framework to
determine the assessment technique required to demonstrate that potential impacts and risks are ALARP (Figure 5.1).
Specifically, the framework considers consequence severity based upon contextual information relating to the:

1. Activity type
2. Potential (environmental) risk/impact and (engineering / scientific) uncertainty
3. Stakeholder influence (objections or claims).

Once the overall context for each risk is established it is allocated to one of the three “Types” defined below. In accordance
with the regulatory requirement to demonstrate that environmental impacts and risks are managed to ALARP, the risk
context determines the level of ALARP assessment required. Figure 5.1 indicates the assessment techniques, including:

1. Good Practice
2. Engineering risk assessment

3. Precautionary approach.

The application of each assessment technique in relation to the risk context is discussed further below.
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Figure 5.1 - Risk Related Decision Making Framework (Oil & Gas UK 2014).

5.4.1.1 Type A Risk

The risk is determined to be Type A’ if the activity is relatively well understood, the predicted residual risk is within the
Acceptable region, activities are well practiced, and/or there is no significant stakeholder interest.

If the risk context is categorised as ‘Type A’, the application of ‘Good Practice’ (Section 5.3.2) is considered sufficient to
demonstrate potential impacts and risk are managed to ALARP (NOPSEMA Decision Making Guideline Rev 6 2019) and
further assessment (‘Engineering Risk Assessment’) is not necessarily required to identify additional controls.

5.4.1.2 Type B Risk

The risk is determined to be ‘Type B' if there is greater uncertainty or complexity around the activity and/or risk, the predicted
residual risk is Tolerable or greater, or the activity generates several concerns from stakeholders.

If the risk is categorised as ‘Type B’, an “Engineering Risk Assessment” is performed. Additional quantitative risk assessment
(e.g. sound modelling) may be performed to further define the risk and cost/ benefit analysis will be performed which may
identify alternate and/or additional control measures to those identified as ‘Good Practice’. The cost/ benefit analysis is
based upon the balance and weight of evidence for the possible environmental benefit and the costs of adopting alternate,
additional and/or improved control measures.

In performing the cost benefit analysis, a risk management hierarchy (Table 5.5) encourages the implementation of hard/
engineering control measures and provides for an effective spread of controls measures.
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Table 5.5 - Hierarchy of Controls

Control Effectiveness Seismic survey examples

Use options with a lower impact on receptors.

Eliminate Get rid of the impact or risk.
Avoid acquiring data near sensitive turtle nesting beaches during nesting season.
Change the impact or risk for a lower one.

Substitute Substitute a large seismic source array for a smaller one.

Use products and/or processes with a lower impact on receptors.

Engineer out the impact or risk.

Engineer
9 Use solid streamers rather than fluid-filled streamers.

Provide instructions or training to people to lower impact or the risk.

Administrative The use of procedures (e.g. at sea refuelling procedures) and pre-work job hazard analysis
(JHASs) to assess and minimise the environmental impacts or risks of an activity.

Personal ) .

. Use of properly fitted PPE where other controls are not practical or have not totally removed
protective
. the hazard.
equipment

All identified control measures are categorised according to their type, allowing for an effective spread of measures in the
event of a failure of a single critical element.

5.4.1.3 Type C Risk

A risk is determined to be ‘Type C' if it is sufficiently complex, available engineering and scientific evidence is insufficient,
inconclusive, or uncertain, the predicted residual risk is Unacceptable or there is sufficient stakeholder interest to require a
precautionary approach. In this case, relevant Good Practice still must be met and additional “Engineering Risk Assessment”
is required.

For a ‘Type C' risk a precautionary approach is applied to risk management. The precautionary approach will mean that
uncertainty is counterbalanced with the use of conservative assumptions when undertaking environmental risk assessment
and additional control measures are more likely to be adopted. Environmental and social considerations are expected to
take precedence over cost considerations when evaluating the suitability of additional controls.

5.4.1.4 Identification of Changes to Residual Risk

Following the ALARP evaluation, any changes to the predicted residual risks resulting from adopting alternate and/or
additional control measures are identified to determine whether potential impacts and risks have been reduced to an
acceptable level.

5.4.1.5 ALARP Justification

A statement is provided for each aspect to justify the overall certainty and effectiveness of reducing each potential impact
and risk to ALARP using the adopted control measures.

5.4.2 Acceptable Level
A risk or impact is determined to be of an acceptable level if the general criteria and receptor specific criteria detailed in
Section 5.4.2.1 and 5.4.2.2 have been met.

Searcher does not consider it acceptable for an emergency situation to occur. Emergencies assessed in this EP include
establishment of an invasive marine pest and a marine oil pollution emergency resulting from vessel fuel tank rupture.
Searcher considers the level of risk to be acceptable when preventative and response control measures are demonstrated
to reduce potential environmental impacts and risks to ALARP (as per General Criteria 1 below).

5.4.2.1 General criteria

1. The environmental impact or risk is deemed to be ALARP.

2. The aspect of the activity under assessment does not compromise the relevant principles of Ecologically Sustainable
Development (ESD) or breach relevant requirements for environmental approvals (EPBC Act Part 3, Division 1),
namely:

a. It does not pose a threat of serious or irreversible environmental damage to matters of national
environmental significance
i. the world heritage values of a declared World Heritage property
ii. the national heritage values of a National Heritage place
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ii. the ecological character of a declared Ramsar wetland
iv. any values and sensitivities that exist in, or in relation to, part or all of a Commonwealth marine
area or Commonwealth land.
b. It does not pose a [significant] threat to biodiversity and ecological integrity of:
i. a listed threatened species or listed threatened ecological community
ii. a listed migratory species
c. It does not pose a threat to the quality of the environment available to future generations.
3. The management of the activity is consistent with any relevant plan of management for affected Marine Parks
and/or a recovery plans for threatened species that include specific management and conservation requirements.
4. All relevant legislative and other requirements have been met or considered in context.
All relevant internal Searcher requirements have been met.
6. All relevant person(s) have been provided with sufficient information with respect to potential impacts and risks to
their functions, interests or activities and all merited objections or claims made by relevant person(s) have been
sufficiently addressed.

v

5.4.2.2 Receptor specific criteria

For particular values and sensitivities that may be impacted by routine operations that are rated as a Type B Risk or above
(see Section 5.4.1) the criteria in Table 5.6 have been developed to determine whether the predicted impact is below an
acceptable level of impact.

Table 5.6 — Receptor specific criteria for acceptable level of Impact - routine seismic operations

Identified Value or Sensitivity = Acceptable level of impact

Plankton communities Searcher considers it unacceptable for there to be long term or permanent impacts to plankton
communities as a result of the activity.

Benthic communities Searcher considers it unacceptable for there to be a permanent change in benthic communities as a
result of the activity.

Marine fauna Searcher considers it unacceptable to have a significant impact on an EPBC listed (marine fauna)
species or other marine fauna species.

Shoreline habitats Searcher considers it unacceptable to have an impact on a shoreline as a result of routine operations.

Protected areas Searcher considers it unacceptable to have impacts on values of marine protected areas not

inconsistent with the management principles and objectives of the marine park or other protected
area.

Commercial fisheries Searcher considers limiting displacement of commercial fisheries to the caution zone around the
seismic survey vessel to represent an acceptable level of disruption to commercial fishers. It is
unacceptable to have long-term effects on stock, spawning or fishing activities due to the activity.

Commercial shipping Searcher considers limiting disturbance to the caution zone around the seismic survey vessel to be an
acceptable level of disruption to commercial shipping.

Tourism and recreation Searcher considers limiting displacement of tourism and recreation activities to the mutually agreed
area during SIMOPS planning to be an acceptable level of disruption to tourism and recreation. No
health impacts on divers or recreational activities from seismic sound are acceptable.

Petroleum exploration and | Searcher considers limiting disturbance to the caution zone around the seismic survey vessel and to

production that agreed under SIMOPS planning to be an acceptable level of disruption to petroleum exploration
and production vessel activities.

Defence activities Searcher considers it unacceptable to cause disruption to defence activities.

Research activities Searcher does not consider any disruption to research activities, beyond that which is agreed through

a SIMOPS plan, to be acceptable.

5.4.2.3 Acceptable Level Decision

For each impact or risk assessment (Section 6), if general criteria 1-6 (Section 5.4.2.1) and all relevant criteria applicable
to particular values and sensitivities (Section 5.4.2.2) have been met then the risks and impacts are determined to be of
an acceptable level.
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6 ENVIRONMENTAL IMPACT AND RISK ASSESSMENT

This section of the EP describes the results of the impact and risk assessment for the Possum 3D MSS using the methodology
described in Section 5. As required by the OPGGS(E)R, this evaluation demonstrates that control measures will be in place
to reduce the impacts and risks associated with the Possum 3D MSS to ALARP and to an acceptable level.

The impact and risk assessment has considered the environmental aspects listed in Table 6.1. The planned and unplanned
environmental aspects which could arise as during routine and emergency response activities have been considered.

Table 6.1 - Aspects associated with Routine and Emergency Response Activities

Reference Environmental Aspect EP Section Residual Risk

Routine Activities

R1 Physical Presence of Vessels Section 6.1 Acceptable
R2 Invasive Marine Species Section 6.2 Tolerable
R3 Artificial Light Section 6.3 Acceptable
R4 Anthropogenic Sound Section 6.4 Tolerable
R5 Atmospheric Emissions Section 6.5 Acceptable
R6 Discharge of Sewage, Greywater and Putrescible Waste Section 6.6 Acceptable
R7 Discharge of Deck Drainage and Bilge Water Section 6.7 Acceptable
R8 Discharge of Cooling Water and Desalination Brine Section 6.8 Acceptable
R9 Dropped Objects and Solid Waste Section 6.9 Acceptable
R10 Marine Hydrocarbon Spills Section 6.10 Tolerable

Emergency Response Activities
ER11 Oiled Fauna Displacement and Handling Section 6.11 Acceptable

6.1 PHYSICAL PRESENCE OF VESSELS

Nature and Scale of Impacts and Risks

The Possum 3D MSS involves the use of a survey vessel (travelling at slow speed along defined paths) and up to two support vessels for
the duration of the activity (max 70 days) conducting 24-hr operations. The physical presence of the survey and support vessel(s) could
result in interference with the movement of other marine users and physical interaction with marine fauna. The survey vessel and towed
array represent a potential navigational hazard due to restricted manoeuvrability when the streamers are deployed, requiring avoidance
measures by other vessels to prevent vessel collisions or entanglement. The survey vessel will have a caution zone of 3nm around the
vessel and deployed seismic array (see Section 3).

The receptors that may be affected by the physical presence of vessels are marine fauna, commercial fisheries, commercial shipping,
tourism/recreation vessels and research oceanographic mooring. Plankton and benthic communities, shoreline habitats, protected areas,
petroleum exploration and production, and research or defence activities are considered unimpacted by physical presence and are not
considered further here. The operational area overlaps the Multiple Use Zone of the Argo-Rowley Terrace MP (Figure 4.3). The values of
this zone are considered unimpacted by the vessels presence and are not considered further.

Marine Fauna

The survey and support vessels may present a physical hazard to marine fauna (e.g. animal displacement or vessel strike). Additionally,
the tail buoys that are attached to the end of seismic streamers create a risk of entanglement for marine reptiles. During seismic data
acquisition, the survey vessel will be moving at a speed of approximately 4 -6 knots (approximately 7-11 km/hr) and will acoustically
announce its approach from distance; therefore, marine fauna are likely to be aware of its presence and will be able to evade the vessel.

Vessel collisions contribute to the mortality of marine fauna, notably turtles (Lutcavage et al. 1997, Hazel & Gyuris 2006, Hazel et al. 2007)
and large cetaceans (Knowlton & Kraus 2001, Laist et al. 2001, Jensen & Silber 2003). Stranding records for Queensland indicated that
14 % of dead marine turtles were struck by vessels (Hazel & Gyuris 2006). These records were largely from populated areas of the state
and comprised an unknown proportion of the total mortality. A report on vessel strikes in Queensland (DoE 2007) indicated that "both
commercial and recreational boats have been responsible for striking marine animals. Recreational vessels, however, account for 96.9%
and commercial vessels only 0.001% of registered vessels in Queensland in 2003". Given the susceptibility of cetaceans, whale sharks and
marine turtles to vessel strikes, only potential impacts on these fauna groups were considered. Other marine fauna (such as birds and
fish) are likely to avoid vessels operating in the area and so are considered at low risk of vessel strike or entanglement and are not
considered further.

Cetaceans

The timing and location of surveys within the operational area may partly coincide with sensitive periods of the pygmy blue whale
migrations. The northern part of the operational area overlaps the distribution BIA for pygmy blue whales (Figure 4.11). The operational
area also overlaps the migration BIA for pygmy blue whales (Figure 4.11). The operational area overlaps less than a quarter the width of
the primary migratory pathway at a point where the migration route is more than 250 km wide. Given this overlap, pygmy blue whale
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individuals may be encountered within the operational area if the survey timing coincides with the migration period. The operational
area does not overlap the foraging BIA of the pygmy blue whale. Sei and fin whales may be present in the deep, offshore waters of
the operational area. However, it is unlikely that they will be present in significant numbers.

The operational area of the survey does not overlap any of the humpback whale BIA's.

The likelihood of a lethal vessel/whale collision is influenced by vessel speed: the greater the speed at impact, the greater the risk of
mortality (Laist et al. 2001, Jensen & Silber 2003). Vanderlaan and Taggart (2007) found that the probability of lethal injury to a large
whale as a result of a vessel strike increases from about 20% at 8.6 knots to 80% at 15 knots. During seismic data acquisition,
the survey vessel will be moving at a speed of approximately 4- 6 knots (approximately 7-11 km/hr). At a speed of 4 knots,
Vanderlaan and Taggart (2007) estimated the risk of a vessel-whale collision resulting in lethal outcome to be <10%. Vessel/
whale collisions at this speed are uncommon. Based on reported data contained in the US National Ocean and Atmospheric
Administration database (Jensen & Silber 2003), there were only two known instances of collisions when the vessel was
travelling <6 knots. Both were from whale-watching vessels that were deliberately placed amongst whales. Management actions
identified in the Conservation Management Plan for the Blue Whale, Sei Whale Conservation Advice and Fin Whale Conservation
Advice require vessel collisions to be avoided by carrying out risk assessments and implementing mitigation measures if
required, as well as ensuring all vessel strike incidents are reported in the National Ship Strike Database.

Marine reptiles
As the operational area does not overlap any recognised turtle BIA or habitat critical, it is highly unlikely that significant numbers
of marine turtles will occur, and their occurrence is expected to be rare and infrequent.

Turtles on the sea surface or in shallow coastal waters have been observed to avoid approaching vessels by typically moving away
from the vessels track, which was suggested as an avoidance behaviour based primarily on visual cues despite the vessel sound
being within range of turtle hearing (Hazel et al. 2007). The success of this behaviour in avoiding a vessel strike is largely dependent
on the speed of the approaching vessel and the prevailing water clarity. While the potential for vessel strikes at various speeds has
not been quantified, the success of avoidance behaviour is a factor of the response time available (i.e. visual observation distance/
vessel speed). Hazel et al. (2007) suggested that higher vessel speed is more likely to cause impacts, particularly in shallow waters
where turtles are abundant. There is less opportunity for turtles to avoid vessels travelling at higher speeds in turbid waters.
Additionally, vessel draft may also contribute to the risk of vessel strikes, as vessels with less draft provide a greater clearance
distance between the turtle and the vessel. In the event of a collision, the turtle’s carapace provides a level of protection from
serious injury, although the type and severity of the injuries would be dependent on the force of the collision, the structure of the
vessel and whether the animal was struck by the hull or propellers. The Recovery Plan for Marine Turtles in Australia 2017-2027
(DoEE 2017) states that "although the outcome can be fatal for individual turtles, boat strike (as a standalone threat) has not been
shown to cause stock level declines.”

Turtle entanglement with streamer tail buoys has the potential to cause mortalities (Ketos Ecology 2007, 2009). In recent
years, geophysical acquisition companies and seismic contractors designed and implemented “turtle guards”, which are
modifications to the tail buoys that minimise and reduce the potential for turtle entrapment. More recently, developments in the
design

Whale sharks

The southern extent of the operational area overlaps with a small portion of the foraging BIA for whale sharks (Figure 4.17).
However, it is not expected that whale sharks will be encountered in significant numbers, and any observation of whale sharks are
likely to be rare and infrequent.

Although the whale shark’s skin is thicker and tougher than any other shark species, the species may be behaviourally vulnerable
to boat strike. As a significant amount of time is spent close to the water surface, whale sharks are often recorded bearing scars that
have probably been caused by boat contact (DEH 2005, Norman 1999). In additional, several reports documented whale sharks
impaled on the bows of larger ships (Norman 1999).

Commercial Fisheries

Seismic survey vessels towing seismic equipment, including streamers and energy source arrays are classified in the Navigation Act
1912, Schedule Ill and COLREGS, as a vessel restricted in their ability to manoeuvre. As such, under the Navigation Act 1912 “A vessel
engaged in fishing when underway shall, so far as possible, keep out of the way of a vessel restricted in her ability to

manoeuvre.” (Rule 18, ¢, ii).

According to the Navigation Act 1912, the term “vessel engaged in fishing” means “any vessel fishing with nets, lines, trawls or other
fishing apparatus which restrict manoeuvrability, but does not include a vessel fishing with trolling lines or other fishing
apparatus which do not restrict manoeuvrability. Transiting commercial fishing vessels are assessed under ‘commercial shipping’ as
they will not have apparatus deployed that will restrict their manoeuvrability.

Commercial fishing vessels are expected to be encountered as they work within the operational area. Although the management areas
of several commercial fisheries overlap the operational area, only one Commonwealth commercial fishery is expected to be active
within the operational area — the North West Slope Trawl Fishery (NWSTF) (Table 4.8). The operational area overlaps 9,221 km? (2.34%)
of the NWSTF management area, and it is possible that fishing operations may occur within the vicinity of the proposed survey
activities. The actively fished area of the WA Mackerel Managed Fishery (MMF )is approximately 79,735 km? (16 %) of Area 2, none of
which overlaps the operational or acquisition areas. Initial fisheries catch and effort data recorded between 2014-2019 sourced from
DPIRD on 28/10/2019 identified one 2018 10nmi? block record of fishing effort in approximately 400m of water within the acquisition
area, which is considered unusual as the depth of the acquisition area is outside the usual actively fished area for this fishery (via
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consultation with WAFIC and DPIRD, 2020). Subsequent fisheries catch and effort data recorded between 2018-2020 sourced from
DPIRD on 19/07/2021 shows no reference to that 2018 record of fishing effort which has since been removed from the list and
therefore fishers in the MMF are not expected to be active in the survey operational or acquisition areas.

Consultation conducted with a NWSTF licence holder and feedback from WAFIC highlighted concerns regarding potential
negative impacts to key indicator species, including the NWSTF resource (see section 6.4.9), displacement of fishers and
loss of catch, communication policy with all staff and vessel crew, contractors and sub-contractors regarding interacting and
protecting the rights of active commercial fishers on the water with appropriate sharing of ocean resources

The predicted minor impacts to crustaceans are not expected to have an impact on the broader crustacean populations in the region
as the area of seabed exposed is extremely small in the context of the very large and the likely inter-connected crustacean
populations of the north west Australian waters (Wilson 2013) that are likely to be inherently resilient to such a small perturbation.
The risk would be the key spawning periods for the resource, identified as September to October.

The potential consequence to NWSTF licence holders are displacement, loss of catch from usual fishing locality and therefore minor
disruption to fishing. There is no impact to catch predicted as a result of the physical presence of the survey vessel due to the large
area available to commercial fishers, who are mobile and can move away from the seismic vessel whilst still fishing (for example
trawlers in the NWSTF). This is because the seismic vessel will be travelling at a slow speed and occupies a small space relative to the
broader survey area which will remain open to fishing activity. An adjustment strategy aligned with the National Energy Resource
Australia (NERA) Adjustment Protocol, negotiated with a broad range of commercial fishing peak bodies and individual
license holders for evidence based loss of catch, displacement and equipment loss or damage, will mitigate risk of
commercial fishers being worse off as a result of the seismic survey.

The potential risk regarding interacting and protecting the rights of active commercial fishers on the water with appropriate sharing
of ocean resources will be mitigated by the temporal or spatial design of the survey, forecast of operations and appropriate policies
and controls for effective communication on the water, including AIS tracking to aid identification and policy of no recreational
fishing from the survey vessel (s)..

Commercial Shipping

Commercial shipping vessel interactions are expected to occur within the operational area as they transit inbound and outbound
from the Port of Dampier, Port Hedland, Barrow Island and the Port of Broome, and as transiting fishing vessels potentially move to
fishing grounds. The potential consequences to commercial shipping vessels are the requirement for longer transits (in the order of
hours) to avoid the survey vessel while the streamers are deployed and potential for entanglement/ collision with streamers. The
highest risk will be when the survey vessel is performing slow-speed turning during line changes or when it is moving perpendicular
to the normal passage of commercial shipping.

Tourism and Recreation

Interactions with tourism/recreational vessels are expected to occur as they transit through the operational area to access the
Rowley Shoals during October and November. The potential consequence to tourism/recreational vessels from the physical presence of
the survey vessel is the requirement for longer transits due to avoid the vessel and towed array around the survey vessel while the
streamers are deployed and reducing the visual impact during the tourist vessel nature based activity.

Research Oceanographic Mooring

Review of current Notice to Mariners indicates that there is one long term research oceanographic mooring (monitoring) deployed
within the acquisition area to within 15 m of the sea surface. The highest risk will be entanglement when the survey vessel is passing
close to the buoy location (NWSROW: S 17deg 45.481", E 119 deg 54.366").

Good Industry Practice

Navigation Act 2012 specifically Chapter 6 Part 6 Division 5, which establishes the Australian Hydrographic Office (AHO) to collect,
compile and collate hydrographic data and maintain and disseminate hydrographic and other nautical information and nautical
publications of maritime safety/navigation procedures which include:

. Notices to Mariners (EPS 1.2/EPS 1.4)
Notification of activity details to relevant stakeholders four weeks prior to the survey commencing, containing specific information of
the survey vessels, planned tracks, contact information and establishment of exclusion (safety) zone around the vessel. (EPS 1.2/ EPS
1.3/EPS 1.4/EPS 1.5)
AIS tracking device installed and operational on survey vessels to aid identification by other vessels.(EPS 1.6)
Marine Orders Part 30: Prevention of Collisions 2016, Section 9 — Requirements of International Regulations: (EPS 1.7)

(1) The measures required by the International Regulations in the navigation, management and working of a vessel for the

prevention of collisions must be observed in the operation of a vessel.

(2) The lights and signals required by the International Regulations must be provided and used on a vessel.
The above which implement the Navigation Act 2012 and Chapter 5 of the International Convention on the Safety of Life at Sea (SOLAS
Convention). These Acts implement aspects of COLREGS (International Regulations for Preventing Collisions at Sea 1972), Chapter IV
(Radiocommunications) and Chapter V (Safety of Navigation) of SOLAS (International Convention on the Safety of Life at Sea 1974) in
Australia.
Offshore Petroleum and Greenhouse Gas Act 2006, specifically Chapter 2 Part 2.14 Section 280 — Interference with Others Rights
applying to a petroleum exploration permit; (EPS 1.8)

(2) A person (the first person) carrying on activities in an offshore area under the permit, lease, licence, authority or consent must
carry on those activities in a manner that does not interfere with:
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(i) construction or operation of a pipeline; or
(e) the enjoyment of native title rights and interests (within the meaning of the Native Title Act 1993);
to a greater extent than is necessary for the reasonable exercise of the rights and performance of the duties of the first
person.
Relevant to support vessels only: (EPS 1.10)
EPBC Regulations 2000, specifically Part 8 (Division 8.1 ‘Interacting with Cetaceans’)
8.05 Other craft — adult cetaceans:
(2) Within the caution zone for a cetacean to which this regulation applies, the person must:
(@) operate the vessel at a constant speed of less than 6 knots and minimise sound; and
(b) make sure the vessel does not drift or approach closer to the cetacean than:
(i) for a dolphin—50 metres; or
(i) for a whale—100 metres; and
(c) if the cetacean shows signs of being disturbed, immediately withdraw the vessel from the caution zone at a constant
speed of less than 6 knots; and
(d) if there is more than 1 person on the vessel, post a lookout for cetaceans; and
(e) subject to paragraph (b), approach the cetacean only:
(i) from the rear, no closer than 30 degrees to its observed direction of travel; or
(i) by positioning the vessel ahead of the cetacean at more than 30 degrees from its observed direction of travel;
and
(f) make sure the vessel does not restrict the path of the cetacean; and
(9) make sure the vessel is not used to pursue the cetacean.
(4) If a whale (other than a calf) approaches the vessel or comes within the limits mentioned in paragraph 2b, the person must:
(a) disengage the gears and let the whale approach; or
(b) reduce the speed of the vessel and continue on a course away from the whale
8.06 — Other craft — calves
(2) The person must not allow the vessel to enter the caution zone of a calf.
(3) If a calf appears within an area that means the vessel is then within the caution zone of the calf, the person:
(@) must immediately stop the vessel; and
(b) must:
(i) turn off the vessel's engines; or
(i) disengage the gears; or
(i) withdraw the vessel from the caution zone at a constant speed of less than 6 knots.
Use of MFOs as described in Section 7.3.2 . (EPS 4.7)
Whale Shark Wildlife Management Program no. 57 (DpaW 2013) — Whale shark interaction code of conduct for vessels:
e  Maximum speed of 8 knots within 250 m radius of a whale shark and do not approach within 30 m of a whale shark. (EPS 1.11)

Streamer tail buoys fitted with appropriate turtle guards. (EPS 1.12)

Vessels will travel less than 6 knots within 300 m of an observed turtle. (EPS 1.13)

Streamers fitted with Automatic Streamer Recovery Devices (SRD) (EPS1.14)

Up to two support vessels used throughout the activity to manage vessel interactions and maintain communications with
commercial shipping in the survey area, assist in the recovery of lost streamers and warning the survey vessel of in-water hazards
24/7. In case of emergency one support vessel will be capable of taking survey vessel under tow with all equipment deployed (to
keep survey vessel and in-water equipment under control and in forward motion. A dedicated support vessel with tow capabilites
will always remain with the survey vessel at all times when within 20km of Mermaid Reef or other marine park. (EPS 1.16) Wherever
possible the Mermaid and other reefs will be avoided as an emergency anchorage. (EPS 1.24)

Entangled marine fauna recovered to the seismic or support vessels returned to the sea as quickly as practicable. (EPS 1.15)

Environmental Impact Assessment

% £ 23
Potential Consequence &g | Likelihood Discussion ] 2 2
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Marine Fauna %
Few encounters with large marine fauna are expected and % The activity will be conducted with slow vessel = %
= -~
likely limited to individuals transiting through the area. No | & | speeds, and support vessel operations §
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behaviour of marine turtles due to sighting the vessels (as | @ | cetacean interactions and there is expected to = — =
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opposed to being alerted by vessel or seismic sound, see
Section 6.4) is considered to have a Minor potential
consequence (negligible effect on behaviour of species).
Collision with vessels/ entanglement with streamers could
have a potential consequence of injury or death to
individuals.

Commercial Fisheries

Small overlap of the operational area with the actively fished
area and impacts to commercial fisheries will be localised to
the caution area of the vessel and duration of the survey.
Physical presence of the survey and support vessels and
therefore potential loss of catch or displacement of fishers will
be limited to the few hours that the caution area of the
survey vessel passes through the actively fished area.
Commercial Shipping

Impacts to commercial shipping vessels, including transiting
fishing vessels, will be localised to the caution area of the
vessel. Displacement will be limited to the few hours that the
caution area of the survey vessel passes through the planned
track of the commercial vessel.

Tourism and Recreation

Impacts to tourism and recreation vessels will be localised to
the caution area of the vessel. Displacement will be limited to
the few hours that the caution area of the survey vessel passes
through the planned track of the tourism or recreational
vessel.

Research Oceanographic Mooring

Impacts to the buoy will be limited to the few hours that the
survey vessel passes close to the location of the buoy

Risk Type
Type B | Riskis determined to be Type B as:
Risk .

B Moderate

[A] Minor

[A] Minor

[A] Minor

[A] Minor

presence of the survey and support vessels
Based on the maximum likelihood level ranking (3-Possible) and maximum Consequence level

as Moderate by receptor the overall residual risk is considered Acceptable.

“SSearcher

be low numbers of marine fauna in the
operational during the proposed
acquisition windows. Seismic sound during

area

operations will encourage sound sensitive
marine fauna to move away from the vessel,
reducing the likelihood of collision or
entanglement and the use of an MFO to reduce
the impact of seismic sound on marine fauna
(as detailed in Section 6.4.) will also reduce the
likelihood of collision/ entanglement with the
seismic vessel.

Given the low fishing effort within the
OA, and well-established communication
protocols, it is considered Possible  that
commercial  fishers will only be required

to alter course to avoid the survey vessel and
it is also Possible that claims for adjustment may
be appropriate if fishers are displaced from their
actively fished fishing grounds.

Given the presence of commercial shipping
vessels within the operational area as they
transit inbound and outbound from various
ports, it is considered Possible that commercial
shipping vessels will be required to alter course
to avoid the survey vessel.

Given the presence of tourism and recreation
vessels and the transit from various ports to the
Rowley Shoals it is considered Possible that
vessels will be required to avoid the survey
vessel.

The activity will be conducted with slow vessel
speeds, and up to two support vessel
operational to assist with identification of
ahead of the
vessel. Application of a 1000m buffer around
Research Oceanographic Mooring,
(NWSROW  buoy location: S 17deg 45.481', E
119 deg 54.366") will reduce the likelihood of
entanglement with the seismic vessel.

in-water hazards seismic

[2] Unlikely

[3] Possible

[3] Possible

[3] Possible

[3] Possible

[5] Acceptable

[6] Acceptable

[6] Acceptable

[6] Acceptable

[6] Acceptable

Overall Residual Risk

there has been stakeholder feedback concerning the potential impact of the

Although the activity and risk are well understood, and good practice control measures are
well defined, there has been stakeholder feedback concerning the potential impact of the
presence of the survey and support vessels. To reduce the risk to ALARP Searcher has
undertaken additional analysis to identify further control measures to those identified as ‘Good

Practice’ above.

Environmental Performance Outcomes (EPOs) relating to this aspect include:

Acceptable

EPO 3 No physical injury, mortality or disturbance during peak breeding or migration period to EPBC Act listed (marine fauna) species
due to noise associated with the operation of vessels and seismic sources and Seismic acquisition is consistent with the Recovery Plans

for EPBC listed marine species.

Rev 1.0

Page 83



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

EPO 6 Displacement of commercial fisheries is limited to the caution zone around the seismic survey vessel as an acceptable level of
disruption.

EPO 7 No serious or irreversible impact to fish stock, spawning or fishing activities due to the activity

EPO 8 No loss of total annual catch to commercial fishing licence holders, they are no worse off as a result of the seismic survey
EPO 9 Disturbance to commercial shipping is limited to the caution zone around the seismic survey vessel

EPO 10 Displacement of tourism and recreation is limited to the mutually agreed area during SIMOPS planning.

EPO 14 No disruption to research activities beyond that which is agreed to in SIMOPS planning

EPO 18 Consultation with directly affected stakeholders prior, during and after the activity

Additional Control Measures to those identified as ‘Good Practice’ above and considered for this aspect are shown below with
Environmental Performance Standards (EPSs) and Measurement Criteria for the EPOs described in Section 9, Table 9-2.
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Evaluation of Additional Control Measures (Detailed ALARP Evaluation)

Control Measure

Do nothing — no MSS

Multi-Client Survey: Conduct survey as
multi-client operation (EPS 1.26)
Stakeholder Consultation: Annually, and
at least 12 weeks prior to the survey
(unless the annual review falls within the
same period), Searcher will undertake a
pre-survey review of the EP (EPS 1.25)

No night-time operations

Seismic acquisition will only occur outside
peak fishing, tourism or shipping seasons.

Reduction of the operational and

acquisition areas

Type

Eliminate

Eliminate

Administrative

Eliminate

Eliminate

Eliminate

Benefit

Avoids impacts to activities of

other stakeholders, although these
are not significant.

Multiple Titleholders can access
the seismic data.
relevant

To make sure all

stakeholder update are captured.

Daylight only operations may

reduce the risk of adverse
interactions with marine fauna,
vessels  or

other equipment

including research buoys.

Eliminate/ minimise  potential
negative interactions with other

vessels

Eliminate/ minimise impacts to
tourism,  recreational,  fishing
operators and marine fauna

Cost (% of
project)
Elimination
of total
project cost

Not
quantifiable
<0.05%

>50%

5-10%

0.5-2%

Implemented

Not adopted

Adopted

Adopted

Not adopted

Partially
adopted

Adopted

“SSearcher

Rationale

The purpose of the MSS is to assist the hydrocarbon exploration
effort in the area of interest and better understand the subsurface
geology and prospectivity of the licensed title. Titleholders of
permits covered by the Possum 3D MSS are required by NOPTA
to follow through with stated work commitments, which may
include acquiring seismic data within specified time frames. Not
acquiring the data would result in possible loss of the Title due to
lack of execution of exploration commitments and/or ineffective
planning of a subsequent drill program. Minimal benefit would be
gained by not acquiring the data given the predicted low impact
of the activity on other users and the environment.

Minimises environmental impacts compared to the alternative of
multiple independent seismic surveys.

Relevant Stakeholders may change over time and review will
capture any changes, such as annually allocated fisheries license
holders. Benefit outweighs cost

There are substantial additional costs and risk considerations in
limiting acquisition to daylight hours. Restricting daily acquisition
will significantly extend the survey duration and so increase
potential impacts from the physical presence of the vessel.
Navigation aids enable acceptable night-time Interactions
between vessels. Support vessels will scout ahead for in-water
hazards such as research buoys. Costs disproportionately higher
than benefits.

Commercial shipping and fishing occur year-round whereas the
duration of the survey (<70 days) and area of the survey are small.
Timing the survey to avoid peak seasons is therefore not possible.
Peak tourism periods are avoided.

Reduction to minimise survey area including near marine parks
whilst still ensuring survey objective, reduces risk of adverse
interactions with tourism, recreational, fishing vessels and marine
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Evaluation of Additional Control Measures (Detailed ALARP Evaluation)

Control Measure

Stakeholder Consultation : Stakeholder
review conducted two months prior to
the commencement of survey activities if
the survey commences more than 4
months following EP acceptance.

(EPS 1.1)

Navigation equipment and procedures:
AIS tracking device and Automatic Radar
Plotting Aid (ARPA) installed on survey
vessels and operating to aid identification
by other vessels, including vessel speed,
heading and virtual outer tail buoy
locations to cover the extent of the
seismic array. (EPS 1.6)

Most efficient survey design possible to
reduce survey duration.

Survey Design: Survey temporally and
spatially designed with northern area
the end of the
survey acquisition (EPS 1.18)

acquired toward

Survey  Design:  Survey temporally
designed to be outside known peak
fishing and key spawning periods for the
NWSTF resource identified as September
to October (EPS 1.18 / EPS 1.19)

Survey Design: Survey spatially designed
with application of a 1000m buffer around
the AIMS Research Oceanographic
Mooring, (NWSROW buoy location:

Type

Eliminate

Engineer

Engineer

Engineer

Engineer

Engineer

Benefit

Eliminate/ minimise  potential
negative interactions with other

vessels.

Minimise  potential ~ negative

interactions with other vessels.

Minimise  potential  negative

interactions with other vessels.
Minimise  potential  negative
interactions with other vessels and
support sharing of ocean resources
between survey vessels and active
commercial fishers.

Minimise potential risk to fisheries
resource

Minimise potential for
entanglement  with  Research

Oceanographic Mooring

Cost (% of
project)

<0.5%

<0.5%

<0.05% of
project cost

<0.05% of
project cost

<0.05% of
project cost

<0.05% of
project cost

Implemented

Adopted

Adopted

Adopted

Adopted

Adopted

Adopted

“SSearcher

Rationale

fauna. Modification of survey area was made to avoid overlap with
NDSMEF historical operational areas.

Ensuring all relevant stakeholders have been identified, provided
with sufficient information regarding the survey, and any merited
objections or claims are considered in survey planning. This will
also allow them to plan activities around the survey and avoid
negative interactions by being included in the lookahead
notification if applicable. Benefit outweighs cost.

Navigation equipment that enables other marine users to track
and avoid the survey vessel including vessel speed, heading and
virtual outer tail buoy locations to cover the extent of the seismic
array. Benefit outweighs cost.

Reduction will minimise survey time whilst still ensuring survey
objectives, reduces risk of adverse interactions. Benefit outweighs
cost

Survey temporally and spatially designed with northern
area acquired toward the end of the survey acquisition to
minimise impact to NWSTF fishery license holder.

Survey temporally designed to be outside known peak fishing and
key spawning periods for the NWSTF resource identified as
September to October.

Buffer will provide clearance to minimise risk of adverse
interaction with oceanographic mooring. Benefit outweighs cost
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Evaluation of Additional Control Measures (Detailed ALARP Evaluation)

Control Measure

S 17deg 45481, E 119 deg 54.366')
(EPS1.20)

Forecast of operations issued prior to the
survey commencing, as per APPENDIX F,
to relevant stakeholders. (EPS 1.2)

Stakeholder consultation:
Stakeholders actively operating in or near
the operational area will be kept informed
of daily survey activities through 24-hour
look-ahead communication. (EPS 1.5)

Communication and interaction
protocols: Searcher will ensure that
suitable protocols for communication and
vessel

interaction  with operators

encountered during the survey are
defined and implemented during the
campaign. (EPS 1.9)

Support Vessel Procedure: Up to two
support vessels used throughout the
activity to manage vessel interactions and
maintain communications with
commercial shipping in the survey area,
assist in the recovery of lost streamers and
warning the survey vessel of in-water
hazards 24/7.

One support vessel will be capable of

taking survey vessel under tow with

Type

Administrative

Administrative

Administrative

Administrative

Benefit

Minimise  potential  negative

interactions with other vessels.

Minimise  potential  negative

interactions with other vessels.

Supports the appropriate sharing
of ocean resources between the
survey vessels and other vessels.
Minimise negative incursions on
the rights of other vessels on the
water during the survey.

Warning other vessels that may not
be aware of the presence of the
seismic vessel, minimises the risk of
negative interactions. Identification
of in water hazards allows the
seismic vessel to avoid damage.

One support vessel will be capable
of taking survey vessel under tow
with equipment deployed (to keep
survey vessel in control and in

Cost (% of
project)

<0.5%

<0.5%

<0.05%

<5% of
project cost

Implemented

Adopted

Adopted

Adopted

Adopted

“SSearcher

Rationale

Notification of activity details to commercial
fisheries management agencies, fishing industry
bodies, relevant government agencies, individual companies

and licence holders, prior to the survey commencing as per
APPENDIX F, to inform them about the location of the survey
area, survey and support vessel specifications, timing of
operations, contact phone numbers and communication
protocols. Alert charter boat operators (involved in fishing,
diving, etc) of activities and enables commercial and
recreational operators to plan ahead of time to prevent
incidents. Benefit outweighs cost.

Ongoing notification of activities during the survey will allow
stakeholders to plan activities around the survey and avoid
negative interactions. Benefit outweighs cost.

Clear definition of communication and interaction requirements
with vessel operators is a low-cost investment which will reduce
the potential for negative interactions between survey vessels and
vessels encountered during the survey.

Warning errant or unaware vessels of the seismic vessel presence
and pre-identification of in water hazards will allow avoidance
actions to be undertaken in a timely manner. Benefit outweighs
cost.
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Evaluation of Additional Control Measures (Detailed ALARP Evaluation)

Control Measure Type

equipment deployed (to keep survey
vessel and in-water equipment under
control and in forward motion in case of
emergency).

A dedicated support vessel with tow
capabilities will always remain with the
survey vessel when within 20km of
Mermaid Reef or other marine park. (EPS
1.16)

Commercial ~ Fishery  Adjustment: Administrative
Payment of adjustment to commercial

fishers for evidence-based loss of

catch, displacement and Fishing gear

loss or damage. (EPS 1.21)

Stakeholder Consultation: Consultation | Administrative
with stakeholders during the

development of the EP, prior to and

throughout the survey activity and EP

validity (EPS 1.22)

Survey Vessel Procedure: Survey vessel = Engineer

will not leave the Operational Area

with  seismic source deployed
unless in  emergency situation
(EPS1.23)

Survey/Support Vessel Procedure: Where | Engineer
possible the Mermaid and other reefs will

be avoided as an emergency anchorage

(EPS 1.24)

Benefit
project)

forward motion in case

of emergency).

A dedicated support vessel with

tow capabilities will always

remain with the survey vessel

when within 20km of Mermaid

Reef or other marine park.

‘Adjustment’ arrangement for >10% Adopted

commercial fishery licence

holders affected by the

activity  to reduce

potential commercial impacts.

Keep stakeholders informed of any <0.05% Adopted
changes to the activity also allows
stakeholders to advise Searcher of
any updates.
Minimise  potential  negative <0.05% Adopted
interactions with other vessels and

the existing environment

Minimise potential negative effects <0.05% Adopted

to the existing environment

Cost (% of Implemented

“SSearcher

Rationale

Searcher is a member of the Collaborative Seismic Environment
Plan (CSEP) consortium that underpins the NERA Commercial
Fishing Industry Adjustment Protocol. As such, Searcher
will adopt an adjustment strategy that is aligned with
the Adjustment Protocol as negotiated with commercial
fishing peak industry bodies, including AFMA, WAFIC and
the Northern Territory Seafood Council. The CSEP
Adjustment Protocol details an evidence-based process
for commercial fishers to make a claim for loss of catch,
displacement or gear damage within an Adjustment Area, a
copy of which is available on the NERA website (NERA 2021).
Allows Stakeholders and Searcher to be informed in advance of
any prospective risks to their activity

To avoid impact on sensitive receptors such as marine
fauna, reefs and other vessels outside of the defined
Operational Area when conducting non-petroleum exploration
related activities

To avoid impact on sensitive receptors such reefs and other
vessels during emergency.
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Evaluation of Additional Control Measures (Detailed ALARP Evaluation)

Control Measure Type Benefit Cost (% of Implemented Rationale
project)
Recreational fishing restrictions: No | Administrative = Remove <0.05% Adopted Commitment to all commercial fisheries

recreational fishing from any seismic or
support vessel(s) (EPS 1.17)
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Residual Risk Following the Application of Additional Controls
In addition to implementing all ‘Good Practice’ management measures in accordance with regulations and

industry guidelines, Searcher has also identified additional measures to manage the physical presence of the

Acceptable

survey and support vessels. With the good practice and additional controls that have been proposed, the
likelihood of impacts occurring is considered to be [2] Unlikely, the consequence remains [B] Minor. Therefore,
the overall risk rating is considered Acceptable. The predicted impacts due to physical presence of survey vessels

during the proposed activity are considered to be Low.

ALARP Justification
Given the decision context is ‘Type B’, and:

e  Searcher has a high degree of certainty of the effectiveness of well-established control measures to ensure the level of impact

to the environment from the physical presence of vessels is ALARP;
e  All relevant ‘Good Practice’ control measures have been adopted by Searcher to manage the potential impacts and risks

associated with the physical presence of vessels;
e A cost/benefit analysis of additional control measures (detailed ALARP assessment) has been performed and Searcher has

adopted those assessed to be ALARP; and

e  Additional controls have been evaluated and adopted as advised by stakeholders regarding temporal and spatial design of
the survey with communication protocols for all staff, vessel crew, contractors and sub-contractors, including when interacting

with commercial fishers on the water

Searcher considers that all potential environmental impacts and risks associated with the physical presence of vessels are managed to

ALARP.

Demonstration of Acceptability

Acceptable Level Criteria (General)

1. The environmental impact or risk is deemed to
be ALARP, and the environmental consequence
is <C from routine operations or <D from
potential emergency conditions or emergency
response operations.

2. Principles of ESD not compromised and relevant
requirements for environmental approvals (EPBC
Act Part 3, Division 1) met.

3. The management of the activity is consistent with
a plan of management for a Marine Park and/or
a recovery plan for a threatened species.

4. Legislation and Other Requirements.

Statement of how the acceptance criteria has been met
The residual risks associated with the physical presence of vessels is ALARP
and the environmental consequence from routine operations is Moderate (B).

There is no threat of serious or irreversible environmental damage to any
matters of national environmental significance associated with the physical
presence of the survey vessels.

There is no significant threat to biodiversity and ecological integrity associated
with the physical presence of the survey vessels.

There is no serious threat to the quality of the environment available to future
generation associated with the physical presence of the survey vessels to the
environment.

The physical presence of survey and support vessels does not pose any impact
to marine parks so no management plans are applicable.

Support vessels will comply with interaction limits set out in EPBC Regulations
2000, specifically Part 8 (Division 8.1 ‘Interacting with Cetaceans’) and Whale
Shark Wildlife Management Program no. 57 (DpaW 2013) — Whale shark
interaction code of conduct for vessels in order to comply with the
management actions set out in the below recovery plans and conservation

advices:
. Marine Bioregional Plan for the North West Marine Region (DSEWPaC
2012),

. Recovery Plan for Marine Turtles in Australia,

. Blue, Fin and Sei Whale Recovery Plan 2005-2010,

e  Conservation Advice Balaenoptera borealis sei whale 2015,

. Conservation Management Plan for the Blue Whale (2015) — A Recovery
Plan under the Environment Protection and Biodiversity Conservation Act
1999,

e  Conservation Advice Balaenoptera physalus fin whale 2015,

. Humpback Whale recovery Plan 2005-2010

e  Conservation Advice Megaptera novaeangliae humpback whale 2015
(TSSC 2015a).

The legislative and other requirements will be met via the effective

implementation of control measures defined in the following:

. Navigation Act 2012 specifically Chapter 6 Part 6 Division 5,

Rev 1.0

Page 90



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

5. Internal Context — Searcher.

6. External Context - Stakeholder objects and
claims addressed.

Receptor Specific Criteria

Marine fauna

Searcher considers it unacceptable to have a
significant impact on an EPBC listed (marine fauna)
species or other marine fauna species.

Commercial fisheries

Searcher considers limiting disturbance displacement
of commercial fisheries to the caution zone around
the seismic survey vessel to represent an acceptable
level of disruption to commercial fishers. It is
unacceptable to have long-term effects on stock,
spawning or fishing activities due to the activity.
Commercial shipping

Searcher considers limiting disturbance to the caution
zone around the seismic survey vessel to be an
acceptable level of disruption to commercial shipping.
Tourism and recreation

Searcher considers limiting displacement of tourism
and recreation activities to the mutually agreed area
during SIMOPS planning to be an acceptable level of
disruption to tourism and recreation.

e Offshore Petroleum and Greenhouse Gas Act 2006, specifically Chapter 2
Part 2.14 Section 280 — Interference with Others Rights,
. Marine Order 28 (Operations standards and procedures) 2015,
e Marine Orders Part 30: Prevention of Collisions 2016, Section 9 —
Requirements of International Regulations.
Consistent with Searcher’s Environmental Policy and company standards and
procedures.
Additional controls have been evaluated and adopted for the following
Stakeholder concerns:
Stakeholder requests to be kept informed of survey including but not limited
to, notifications to AMSA and AHO for start and end of operations to allow
promulgation of radio navigation warnings to advise of physical presence of
the survey vessel, DoT request for final OPEP, WA Museum discovery of any
shipwreck, aircraft or other underwater cultural heritage feature, addressed by
adding to commitments register and notifications table (APPENDIX F).
ACMA raised concern regarding submarine cable operators to be consulted,
this has been addressed in stakeholder communications with the operator of
the North West Cable System submarine cable and Telstra have been
addressed
Stakeholders concerns regarding impacts to fish behaviour and stocks for key
indicator species including the NWSTF resource (see section 6.4.9), displacement
of fishers and loss of catch, communication policy with all staff and vessel crew,
contractors and sub-contractors regarding interacting and protecting the rights
of active commercial fishers on the water with appropriate sharing of ocean
resources have been addressed..
Stakeholders concerns regarding an appropriate induction process and
communication protocols for all staff, vessel crew, contractors and sub-
contractors regarding interacting with commercial fishers on the water and
strict no recreational fishing from survey vessels have been addressed.
Stakeholder concern regarding location of oceanographic research mooring
have been address by buffer zone.
Searcher have also adopted control measures regarding the reduction of
survey area including relevant buffer zones, timing, spatial and temporal
design, stakeholder notifications, the use of AIS/ARPA on survey streamers
and payment of adjustment to commercial fishers for evidence-based loss of
catch, displacement and fishing gear loss or damage. Searcher will continue
to consult regarding the NWSTF licence holders, including specifically
stakeholder ID130’s, concerns on displacement from fishing grounds.
Comparison with the predicted level of impact
The worst credible predicted level of impact from the physical presence of the
survey and support vessels is injury or death of an individual which is below
the acceptable level of impact.

The predicted level of impact from the physical presence of the survey and
support vessels does not exceed the defined acceptable level of impact to
commercial fishing activities. No impact to stock levels will occur as a result of
the physical presence of vessels.

The predicted level of impact from the physical presence of the survey and
support vessels does not exceed the defined acceptable level of impact to
commercial shipping activities.

The predicted level of impact from the physical presence of the survey and
support vessels does not exceed the defined acceptable level of impact to
tourism and recreation.
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Research Oceanographic Mooring The predicted level of impact from the physical presence of the survey and
Searcher considers application of a 1000m buffer and | support vessels does not exceed the defined acceptable level of impact to the
scouting by support vessels to be an acceptable level | Research Oceanographic Mooring

of avoidance of the buoy.

Acceptable level decision

All general and receptor specific criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.2 INVASIVE MARINE SPECIES

Nature and Scale of Impacts and Risks

There is the potential for vessels engaged in the Possum 3D MSS to transfer invasive marine species (IMS) into the operational area.
The actual survey vessel and support vessels are yet to be confirmed. They may either be engaged from overseas, interstate, other
project locations in WA waters or may mobilise to the operational area from a WA port. Sources of risk from vessels include:

e discharge of high-risk ballast water;

. biofouling on vessel hulls and other external niches;

. biofouling of internal vessel areas; and

e  biofouling on equipment routinely immersed in water.

The survey and support vessels will not be anchoring during the Possum 3D MSS, unless required in an emergency.

IMS are marine plants or animals that were introduced into a region beyond their natural range and could survive, reproduce and
establish populations. Species of concern vary from one region to another depending on environmental factors including water
temperature, salinity, nutrient levels and habitat type. These factors dictate survival and invasive capabilities. IMS have been introduced
and translocated around Australia by a variety of natural and human means, including discharge of ballast water, biofouling and
aquaculture operations.

In the unlikely event that a species is introduced and survives in the new environment, they then have the potential to colonise a new
region and establish a new population. Once established, IMS may cause serious environmental, social and economic impacts through
predation or displacement of native species and changes in ecosystem function across all sensitive receptors.

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).

Therefore, the undisturbed, deep water, offshore location of the operational area (water depth of approximately 118 m-approximately
566 m) is unlikely to represent suitable habitat for the establishment of IMPs. The nearest shallow shoal feature is Mermaid Reef which
rises to a sand cay, noting that the distance of the 40 m bathymetry depth to the edge of the operational area is more than 8 km.

Receptors considered relevant to assessing the risks and impacts related to the establishment of IMS are plankton communities,
benthic communities, marine fauna, protected areas, commercial fisheries, tourism and recreation.

Good Industry Practice
Biosecurity Act 2015, specifically:
Chapter 4, Managing biosecurity risks: conveyances:
e Installations and vessels arriving in Australia from an international voyage to submit details of vessel particulars, port calls and
journey history, and ballast water management history in a Pre-Arrival Report (PAR) 96-12 hours prior to arrival and be assessed
by a biosecurity officer in a first entry port in Australia; (EPS 2.1)
e If installations or vessels do not meet one of the exceptions outlined in the Biosecurity (Exposed Conveyances—Exceptions
from Biosecurity Control) Determination 2016, they are required to submit a PAR 96-12 hours prior to re-entry into Australian
territorial waters and be assessed by a biosecurity officer in a first port of arrival. (EPS 2.1)
Chapter 5, Ballast water and sediment:
e vessels have a Ballast Water Management Certificate and Ballast Water Management Plan (BWMP) and undertake reporting
and management of ballast in accordance with the Act. (EPS 2.2)
International convention on the Control of Harmful Anti-fouling Systems on Ships and Protection of the Sea (Harmful anti-fouling
systems) Act 2006, specifically Part 3:
e on or after 1 January 2008, an Australian ship with a gross tonnage of 400 or more which enters or leaves a shipping facility
on an international voyage must have on board a current anti-fouling certificate for the ship that is not an exempt platform
(EPS 2.4)
Marine Order 98 (Marine pollution — anti-fouling systems) 2013 provides the applicable forms and notices to comply with this Act
(applicable to Australian ships).
(Note the certificate confirms that anti-fouling has been applied and the date of application)
WA Fish Resources Management Act 1994, specifically:
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Part 9 "Noxious fish” makes it an offence to bring a noxious fish into WA.

Australian Ballast Water Requirements Version 8 2020, specifically:

vessel has a valid Ballast Water Management Plan (BWMP) (EPS 2.2) that shall include:
o Ballast water exchange;

Ballast water management systems;

Sediment management;

Duties of officers and crew;

O O O O

Coordination with local authorities; and
o  Record keeping
vessel has a valid Ballast Water Management Certificate (BWMC) (EPS2.2)
all operations are recorded in the Ballast Water Record System (EPS 2.3)
vessel has met the reporting obligations below:
o International vessels submit a Ballast Water Report through the Maritime Arrivals Reporting System (MARS) (EPS
2.1)
o  Domestic trading vessels can request a low risk exemption through a Domestic Risk Assessment. All applications
must be submitted through MARS
ballast water exchange should be conducted in at least 200 nm from nearest land and in waters 200 m deep. For voyages that
cannot practically meet these requirements ballast water exchange must occur at least 12 nautical miles from the nearest land
and in water at least 50 metres deep.

National Biofouling Management Guidance for the Petroleum Production and Exploration Industry 2009 (Commonwealth of Australia
2009), specifically:

items periodically immersed in water, such as anchors and cables, ropes, fenders and small boats are clean of biofouling such
as entangled seaweed, mud and other sediments after recovery and before stowage. For example, a high pressure wash down
(using a firehose if cable wash down spray is not fitted) should be used to clean anchors and cables of mud and sediment at
the time of retrieval (EPS 2.5)

routine cleaning, maintenance and storage practices of most seismic survey equipment will ensure a low biofouling transfer

risk (EPS 2.6)

e biofouling risk assessment shows low risk of IMS presence prior to entry into Australian waters

e survey vessel has a certified anti-fouling coating on the hull and coating is in sound condition. Anti-fouling system
certification is in place in accordance with AMSA Marine Order Part 98 (Anti-fouling systems). (EPS 2.4)

Aquatic Biosecurity Solution, Vessel-Check tool (DHI 2021) applies to vessels entering western Australian waters from overseas or

interstate. (EPS 2.7)
Environmental Impact Assessment

2 i 2
Potential Consequence S Likelihood Discussion S % £
o
Plankton communities
Should IMS establish there is potential for a localised to The remote, oceanic environment of the
widespread but negligible effect on plankton communities as operational area and deeper water of the
a result of competition for resources. majority of the area where IMS could
potentially be introduced is not conducive to
the establishment of IMS even in the unlikely
event of introduction into operational area. The
distance from the operational area to shallow
waters nearby shoals is approximately 8 km.
There are no manmade structures, eg offshore %
v | drilling rigs, pipelines etc, at these locations g
-% which would support the establishment of IMS. % g
Y | Given the control measures to be implemented, o <
= the likelihood of establishment of IMS is rare. = =t
Benthic communities
Should IMS's establish within the operational area or As above =
surrounding shallow waters, there is potential for Major .g, o E
impact to the benthic communities of the Rowley Shoals. E ® L
a = | B
Marine Fauna B
Should IMS's establish within the operational area or § As above _ % gf @
surrounding shallow waters, there is the potential for indirect | < S e g R
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effects on mammals, reptiles, sharks and listed fish species

] |
due to competition or effects on prey species. Impacts are | é a é,‘) g
expected to be Minor. <3 Z =228
Protected areas
Should IMS's establish within the operational area or | _ | Asabove é
surrounding shallow waters, there is the potential for direct '% % %
effects on benthic communities and the values of the marine % ; E
parks and KEFs. Impacts could be at a Major level. - - -
Commercial Fisheries
Should IMS's establish within the operational area or As above =
surrounding shallow waters (e.g. Rowley Shoals), there is the v g
potential for indirect effects on commercial fish species due -% % g
to competition or effects on prey species. Impacts are 3 ; é
expected to be Serious. - - =
Tourism and Recreation
Recreational fishing and diving at the Rowley Shoals would As above
be impacted in the event that IMS establish in the shallow
waters of the shoals. Recreationally targeted fish species such = é
as mackerel may be impacted. 2 % %
Visual amenity and the value of the shoals to divers would be % ; E
impacted. - - -
Risk Type Overall Residual Risk
Type B Risk is determined to be Type B as:
Risk e  theresidual risk is Tolerable or greater.

Although the activity and risk are well understood, and good practice control measures are well
defined and there has been no stakeholder concerns regarding the risk of IMS due to the Tolerable

activity, the residual risk is Tolerable. Searcher has undertaken additional risk assessment and
cost/benefit analysis to identify further control measures to those identified as ‘Good Practice’
above.

Environmental Performance Outcomes (EPOs) relating to this aspect include:

EPO 15 No unplanned emissions or discharges to sea or air
EPO 17 No introduction of marine pest species.

The Control Measures considered for this aspect are consistent with the Good Industry Practice, Additional Control measures are

provided below with Environmental Performance Standards (EPSs) and Measurement Criteria for the EPOs described in Section 9, Table

9-2.
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Evaluation of Additional Control Measures (Detailed ALARP Evaluation)

Control Measure

Do nothing — no MSS

IMS Hull cleaning and new anti-fouling coat application
to vessel hull and niche areas on every occasion prior to
entry into bioregion waters.

National Biofouling Management Guidance for the
Petroleum Production and Exploration Industry 2009
and Aquatic Biosecurity Solution, Vessel-Check tool (DHI
2021): IMS risk assessment and Corrective Action (EPS
2.7)

Contract vessels only operating out of Western
Australian.

Ballast water management plan: Ballast water tanks of
survey vessels within the operational area contain ‘low-
risk’ ballast water (at least 95% of the ballast water in that
tank is from a low-risk source) (EPS 2.8)

Type

Eliminate

Engineering

Administrative/
Engineer

Administrative

Administrative

Benefit

Avoids risk of IMS

Reduces likelihood
of IMS
establishment

Reduces likelihood
of IMS
establishment

Reduces potential
risk species to
those already
introduced to WA
Ports.

Reduces likelihood
of IMS
establishment

Cost
(% of
project)
Elimination
of total
project
cost

>10%

<0.1%

Up to
100%

<0.1%

Implemented

Not
adopted

Not
adopted

Adopted

Not
adopted

Adopted

“SSearcher

Rationale

The purpose of the MSS is to assist the hydrocarbon exploration effort in the
area of interest and better understand the subsurface geology and
prospectivity of the licensed title. Titleholders of permits covered by the
Possum 3D MSS are required by NOPTA to acquire seismic data within
specified time frames. Not acquiring the data would result in possible loss of
the Title due to lack of execution of exploration commitments and/or
ineffective planning of a subsequent drill program. Minimal benefit would be
gained by not acquiring the data given the predicted low impact of the activity
on other users and the environment.

The benefit of this control measure is limited due to the vessel complying with
the Biosecurity Act 2015 and the oceanic location of the survey which already
reduces the likelihood of IMS establishment to Rare.

This action without a justifiable risk (i.e. known presence of IMS) is a substantial
cost without a net environmental benefit due to the other risk reduction
measures in place.

Use of a recognised IMS risk assessment tool for vessels entering Western
Australia waters for the purpose of working on the Possum 3D MSS will
confirm low IMS risk or prompt action to remediate prior to mobilisation.

The benefit of this control measure is limited due to the vessel complying with
the Biosecurity Act 2015 and the oceanic location of the survey which already
reduces the likelihood of IMS establishment to Rare. There are currently no
seismic survey vessels permanently based and operating from WA ports.
Appropriate seismic survey vessels are not always working and available in WA
waters and the survey objectives could not be met if vessel source is restricted.
Ballast water exchange records demonstrate that ballast water on survey
vessels within the operational area has been obtained from a low-risk source
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Residual Risk Following the Application of Additional Controls

In addition to implementing all ‘Good Practice’ management measures in accordance with regulations and industry

guidelines, Searcher has identified additional measures to manage IMS. The risks and potential effects of the introduction

and establishment of IMS during seismic surveys are well understood with legislative requirements and industry agreed Tolerable

good practices to manage risks. The application of recognised good practice is generally considered appropriate to

manage the risk. Given the good practice and additional controls that have been proposed, the likelihood of impacts

occurring is further reduced. However, the overall risk rating remains Tolerable.

ALARP Justification

Given the decision context is ‘Type B’, and:

e  Searcher has a high degree of certainty of the effectiveness of well-established control measures to ensure the level of impact
to the environment from the introduction of IMS is ALARP;

e  All relevant ‘Good Practice’ control measures have been adopted by Searcher to manage the potential impacts and risks
associated with the introduction of IMS; and

e A cost/benefit analysis of additional control measures (detailed ALARP assessment) has been performed and Searcher has
adopted those assessed to be ALARP.

Searcher considers that all potential environmental impacts and risks associated with the introduction of IMS are managed to ALARP.

Demonstration of Acceptability

Acceptable Level Criteria (General) Statement of how the acceptance criteria has been met

1. The environmental impact or risk is deemed to be | The residual risks associated with the introduction of IMS is ALARP as
ALARP. demonstrated above.

2. Principles of ESD not compromised and relevant | There is no threat of serious or irreversible environmental damage to any
requirements for environmental approvals (EPBC Act | matters of national environmental significance associated with the
Part 3, Division 1) met. introduction of IMS.

There is no significant threat to biodiversity and ecological integrity
associated with the introduction of IMS.

There is no serious threat to the quality of the environment available to
future generation associated with the introduction of IMS.

3. The management of the activity is consistent with a | With the application of Good Practice control measures there is no impact
plan of management for a Marine Park and/or a | to protected areas or specific management objectives of marine park
recovery plan for a threatened species. management plans or protected species recovery plans.

4. Legislation and Other Requirements. The legislative and other requirements will be met via the effective

implementation of control measures defined in the following:

e Navigation Act 2012 specifically Chapter 6 Part 6 Division 5,

e  Offshore Petroleum and Greenhouse Gas Act 2006, specifically
Chapter 2 Part 2.14 Section 280 — Interference with Others Rights,

. Marine Order 28 (Operations standards and procedures) 2015,

e Marine Orders Part 30: Prevention of Collisions 2016, Section 9 —
Requirements of International Regulations.

5. Internal Context — Searcher. Consistent with Searcher's Environmental Policy and company standards

and procedures.

6. External Context — Stakeholder objects and claims | DAWE concerns regarding vessel reporting, possible inspection and
addressed. biosecurity assessment have been addressed to ALARP .

Acceptable Level of Impact - Receptor Specific Criteria = NA. Searcher does not consider it acceptable for an emergency condition

to occur, including the establishment of IMS.

Acceptable level decision

All general criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.3 ARTIFICIAL LIGHT

Nature and Scale of Impacts and Risks

For the duration of the seismic activities, safety and navigational lighting will be used on the vessels at night and in poor weather as per
legislated requirements. Legislation provides minimum lighting requirements for safety (COLREGS, Navigation Act 2012, and the SOLAS
Convention) as a minimum.

Light intensity and colour on work areas of a seismic vessel are designed for safe and practical working. Work areas of a survey vessel
deck, such as gun decks, need to be lit at all times for personnel safety. Lighting for deck operations typically comprise bright white
(metal halide, halogen, fluorescent etc) lights focussed on working areas but covering the vessel. For intermittent periods, spot lighting
may be required for in-sea equipment inspection, deployment and retrieval. Navigation lights are typically elevated but less intense.
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Direct illumination of surface waters is limited to the immediate vicinity of the survey and support vessels. The distance to the horizon
at which the brighter components may be directly visible can be estimated using the formula:

Horizontal distance (km) = 3.57 x v height (m)

For typical survey vessels, the highest lights that may be mounted are approximately 45 m above sea level and would be visible for
roughly 24 km. The area of potential light impact has been assessed as the operational area plus approximately 24 km i.e. where light
may be visible by sensitive receptors from the sea surface.

The receptors that may be affected by the presence of artificial light due to the survey are plankton communities and marine fauna
including turtles and avifauna. The Marine Bioregional Plan for the North West Marine Region (DSEWPaC 2012) lists light as a threat to
the region’s values with respect to turtles and cetaceans. Light is not listed as a threat in the Conservation Management Plans or
Approved Conservation Advices for the blue, humpback, sei or fin whales. As such, lighting impacts to whales are not assessed further.
Commercial fish, demersal and site attached fish were not considered as a sensitive receptor due to the low intensity of light from
moving vessels resulting in a small area of light directly on the ocean surface that will not penetrate to the depths at which demersal
and site attached fish are found (water depths in the survey area from 118 — 566 m) and hence are not discussed further. Pelagic
commercial fishery species, such as mackerel, may be attracted to planktonic and other prey species aggregations and therefore be at
risk of increased predation. Socio economic receptors are considered unimpacted by vessels' light because of the large distances to the
nearest communities. As such, impacts of light on socio economic receptors are not considered further. Light is not listed as a concern
for any other conservation values or sensitivity, and so are not discussed further.

Plankton communities

Plankton communities are ubiquitous in the region without delineated aggregation areas. Zooplankton may be directly or indirectly
attracted to the light field in the immediate vicinity of the vessels. Experiments using light traps have found that some zooplankton
species are attracted to light sources (Meekan et al. 2001), with traps drawing catches from up to 90 m (Milicich et al. 1992). Lindquist
et al. (2005) concluded from a study of larval fish populations around an oil and gas platform in the Gulf of Mexico, that an enhanced
abundance of clupeids (herring and sardines) and engraulids (anchovies), both of which are highly photopositive, was caused by the
platform’s light fields. The concentration of organisms attracted to light results in an increase in food for predatory species, and marine
predators are known to aggregate at the edges of artificial light halos. In a similar light trap study, juvenile tunas (Scombridae) and jacks
(Carangidae), which are highly predatory, were thought to have been preying upon concentrations of zooplankton attracted to the
light field of the platforms (Hernandez et al. 2003; Lindquist, Shaw & Hernandez 2005). This could potentially lead to increased
predation rates compared to unlit areas.

Marine Fauna

Marine turtles

Artificial lights offshore can be detrimental to the sea-finding behaviours of marine turtle hatchlings if visible from nesting beaches
because they can disrupt visual cues. Changes in ambient light levels may affect nesting behaviours with artificial lighting potentially
deterring mature turtles from emerging from the water to nest (Salmon 2003; Salmon et al. 1992). Light is identified as a threat to
nesting behaviours and hatchlings within the Recovery Plan for Marine Turtles in Australia. According to the 2020 National Light
Pollution Guidelines for Wildlife, a precautionary 20 km threshold provides a limit based on observed effects of sky glow on marine
turtle hatchlings (demonstrated to occur at 15-18 km). There are no known marine turtle rookeries within the precautionary 20 km
radius around the operational area. When at-sea, hatchling visual cues are temporarily disrupted by the presence of vessel lighting.
Therefore, impacts to marine turtles are expected to be limited to individuals transiting the operational area.

Fishes

Pelagic commercial fishery species, such as mackerel, may be attracted to plankton aggregations (as described above), or smaller prey
aggregations that form due to the plankton aggregations. Potential impacts to fish species include change in behaviour and increased
predation risk while aggregated.

Avifauna
Artificial lights offshore have been confirmed as the reason birds are attracted to offshore infrastructure (e.g. rigs; Marquenie et al.
2008). Potential impacts include disorienting migratory birds, affecting stopover selection and disrupting feeding (MclLaren et al. 2018).
Only one avifauna BIA overlaps the 24 km radius in which light may be visible — the white-tailed tropic bird breeding BIA on Bedwell
Islet (the islet being approximately 29 km from the operational area boundary). The 2020 National Light Pollution Guidelines state that
fledgling seabirds could be grounded in response to artificial lighting 15 km away (DoEE and DBCA 2020). Foraging adults of other
species are likely in the area, including the red-tailed tropicbird which also breeds on Bedwell Islet. Shorebirds may cross the region
during migration. The 2020 National Light pollution Guidelines for Wildlife (Appendix H- migratory shorebirds) states that ‘overall the
effect of artificial light on migratory shorebirds remains understudied and consequently any assessment should adopt the
precautionary principle and manage potential effects from light unless demonstrated otherwise.’ (DoEE and DBCA 2020).
Good Industry Practice
National Light Pollution Guidelines for Wildlife (DoEE and DBCA 2020) — Best practice lighting design (as applicable to short duration
seismic and support vessels and safe navigation and operational requirements):

1. Light only the object or area intended — keep lights close to the ground, directed and shielded to avoid light spill. (EPS 3.1)

Environmental Impact Assessment
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Potential Consequence § | Likelihood Discussion 3 2 2
(4 4 o
4

Plankton communities
The vessel will be in the operational area for up to 70 days and The likelihood of artificial lighting having
will require artificial lighting for safety during operations. Impacts an impact on plankton communities is
to plankton communities are expected within 90 m of the vessel, Possible. ©
at night-time. ° 2
As the vessels and associated light source are moving constantly, 5 ] o
it is expected that any potential impact of increased predation £ § §

) = a <
would be undetectable at a population level and be recovered = s =
within days. - - =
Marine fauna
There are no breeding BIA's within the predicted lit zone, Given the transient nature of marine
therefore there are no predicted effect on nesting behaviours of turtles and that the vessel is constantly
marine turtles, however, occasional transiting individuals may be moving it is considered unlikely for
present. The worst-case impact would be a negligible effect on artificial light to have an adverse impact
the behaviour of individual turtles. on marine reptiles.
In the event that deck or navigational lighting acts as an The vessel will be continually moving and
attractant to occasional seabirds or migratory shorebirds, it is not therefore unlikely to attract birds or
expected that this will permanently impact on migration, disrupt breeding or fledglings, and any
foraging or other behaviours. Lighting impacts to breeding pairs fish aggregation, relocation or ©
or fledglings are not expected due to the distance between the behavioural effects are likely to be 2
breeding location and the light source (min 29 km). _ | temporary. Q@ a
In the event that lighting forms plankton aggregations that are e ﬁ §
opportunistically targeted by pelagic fish species, there may be s & %
Minor impacts to the population. < ) =
Risk Type Overall Residual Risk
Type A Risk is determined to be Type A as:

Risk ®

e good practice control measures are well defined
e there has been no stakeholder feedback concerning the potential impact of artificial

lighting.

the activity and risks are well understood, with little uncertainty

Given the application of ‘Good Practice’ control measures, the activity is relatively well

understood, the predicted residual risk is well understood and there is no significant

stakeholder interest the basis of ALARP has been made on a ‘Type A’ decision context.
Environmental Performance Outcomes (EPOs) relating to this aspect include:

Acceptable

EPO 3 No physical injury, mortality or disturbance during peak breeding or migration period to EPBC Act listed (marine fauna) species
due to noise and light associated with the operation of vessels and seismic sources and Seismic acquisition is consistent with the Recovery
Plans for EPBC listed marine species.

EPO 9 Disturbance to commercial shipping is limited to the caution zone around the seismic survey vessel as an acceptable level of
disruption.

The Control Measures considered for this aspect are consistent with Good Industry Practice with Environmental Performance Standards
(EPSs) and Measurement Criteria for the EPOs described in Section 9, Table 9-2. No additional Control measures have been considered
and proposed for this aspect
ALARP Justification
Given the decision context is ‘Type A', and:
e  Searcher has a high degree of certainty of effectiveness of well-established control measures to ensure the predicted level of
impact of artificial light is equal to or lower than the acceptable level;
e  All good practice control measures have been adopted by Searcher to manage the potential impacts and risks associated
with artificial light; and
e There has been no stakeholder feedback concerning the potential impact of artificial lighting.
Searcher consider that all potential environmental impacts and risks associated with artificial lighting due to the survey are managed to
ALARP.
Demonstration of Acceptability
Acceptable Level Criteria (General) Statement of how the acceptance criteria has been met
The residual risks associated with artificial light due to the survey are
ALARP as described above.
There is no threat of serious or irreversible environmental damage to any

1. The environmental impact or risk is deemed to be
ALARP.

2. Principles of ESD not compromised and relevant
requirements for environmental approvals (EPBC Act | matters of national environmental significance associated with artificial

Part 3, Division 1) met lighting from the survey.
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There is no significant threat to biodiversity and ecological integrity
associated with artificial lighting from the survey.
There is no serious threat to the quality of the environment available to
future generation associated with artificial light to the environment.
3. The management of the activity is consistent with a | Artificial lighting poses no impact to any protected areas, therefore, there
plan of management for a Marine Park and/or a | are no relevant management plans.
recovery plan for a threatened species There are no rookeries within the precautionary radius there are no
relevant recovery plan requirements.
The activity is considered to be conducted in a manner that is consistent
with the National Light Pollution Guidelines and the Recovery Plan for
Marine Turtles in Australia. The impacts of lighting to the receiving
environment are considered acceptable.
4.  Legislation and Other Requirements There is no legislation that reduces the environmental impacts of light in
Western Australia or nationally.
Internal Context — Searcher Consistent with Searcher's Environmental Policy.
6. External Context — Stakeholder objects and claims | No stakeholder objections or claims were raised relating to artificial
addressed lighting.
Acceptable level decision
All general criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.4 ANTHROPOGENIC SOUND

During the Possum 3D MSS underwater noise will be generated by the operation of vessels and by the seismic source.

Vessels

The Possum 3D MSS will involve the use of a survey vessel (travelling at slow speed along defined paths) and up to two
support vessels for the duration (max 70 days) of the survey conducting 24-hour operations. The introduction of additional
anthropogenic noise in the region from the survey and support vessels (e.g. from engines, propellers, hull flow noise —
excluding noise generated by the seismic acoustic source) will result in potential short-term localised behavioural
disturbance to marine fauna in the immediate vicinity.

Noise levels from the survey vessels will be significantly lower than the seismic source noise levels, as discussed below, and
the control measures applied to reduce the impact of seismic sound on the environment will also reduce the impact of all
lesser sources of anthropogenic noise on the environment. The implementation of EPBC Policy Statement 2.1 and Regulation
Part 8, as detailed in Section 6.1, will also reduce the impacts of noise from vessels. The remainder of this section therefore
addresses the risks associated with the seismic source.

Seismic source

Acquisition of the Possum 3D MSS will involve the use of a seismic source, consisting of a seismic source array with a
maximum capacity of 2820 in3, frequency range of 2-250Hz, towed at a water depth of 6-8 m (+1 m). The source will
generate acoustic pulses by periodically discharging compressed air into the water column, at intervals of approximately
5 — 8 seconds as the vessel transits along acquisition lines within the acquisition area.

Sound emitted by the seismic source used during the Possum 3D MSS has the potential to cause physiological impacts to a
range of sensitive receptors. Recognising the differential sensitivity of various marine faunal groups, the assessment of sound
impacts is presented in separate sections, as follows:

e  plankton communities;
e  benthic communities ;
e  marine fauna:
o marine mammals
o marine reptiles
o  bony fishes and sharks
o avifauna;
e  protected areas:
o marine parks
o KEFs;
e commercial fisheries; and
e  tourism and recreation.
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6.4.1 Acoustic modelling approach

To assess the potential magnitude and scale of impacts from underwater sound produced during the seismic survey,
JASCO was commissioned to model the source levels of the seismic source arrays and the propagation of the sound
through the marine environment. The full underwater sound modelling report is included in Appendix C.

6.4.1.1 Sound units

Sound energy is measured in specific units according to whether it is the peak sound level, the full amount of energy in a
single pulse, or the cumulative energy of a series of pulses. Refer to Appendix A of the acoustic modelling report provided
in Appendix C of this EP for a description of the different sound energy units and their mathematical basis.

6.4.1.2 Acoustic source

Searcher has not yet selected the seismic source array to be used in the survey and therefore a conservative approach
was followed whereby the most powerful array of those under consideration was assessed. This is considered
representative of whichever array is selected, as long as the power of the array is not higher than the ones modelled.
JASCO's specialised Airgun Array Source Model (AASM) was used to predict acoustic signatures and spectra for the
three arrays under initial consideration for the Possum 3D MSS. The total volumes of the arrays were 2380 in3, 2495 in3
and 2820 in3. AASM accounts for individual seismic source element volumes, bubble interactions, and array geometry
to yield accurate source predictions. For these three arrays, impulse energies at a nominal source location within the
survey area was used to compare received levels. The array with the highest volume (2820 in% was selected as the
representative seismic source and the sound emission characteristics of this array, in all directions, are presented in
Table 6.2.

Table 6.2 - Far-field source level specifications for the 2820 in* seismic source array, for a 6 m tow depth

Direction Peak source pressure level (LS,pk) (dB = Per-pulse source SEL (LS,E) (dB 1 pPa’m?s)
re 1 pPa m) 10-2000 Hz 2000-25000 Hz

Broadside 248.8 224.4 186.0

Endfire 2448 223.0 186.6

Vertical 254.9 227.9 1943

Vertical (surface affected source level) 254.9 230.6 197.3

6.4.1.3 Modelling approach

Six sites were modelled to assess the impacts from single seismic source impulses (Figure 6.1). These sites were selected
to represent the range of water depths and sound propagation characteristics within the Operational and
Acquisition Areas. The orientations of the single impulse sites and line scenarios were selected to provide the greatest
sound propagation radii broadside from the seismic source in relation to key receptors, including Mermaid Reef, the
Rowley Shoals and the BIA for migrating pygmy blue whales.

Single impulses (SPL and SEL) and cumulative SEL transect scenarios were modelled to represent the range of survey lines
and impact types in the acquisition area. Table 6.3 provides coordinates and water depth of the single impulse sites and
Figure 4.4 shows the location of the modelled sites and 24-hour scenarios. The cumulative transect scenarios represent the
extent of shots to be discharged within a 24-hour period at the closest point to Mermaid Reef (Scenario 1), intermediate
water depth (Scenario 2) and the shallowest water (Scenario 3). The sound field was also sampled at the 40 m contour
surrounding Mermaid Reef to assist with assessing maximum exposure of SCUBA divers at the closest potential dive site.

Table 6.3 - Location details for the single impulse modelled sites

Relevant Scenario Site Latitude (S) Longitude (E) UTM Zone 50 Water Tow
X (m) Y (m) depth (m) direction (°)

1 — Mermaid Reef 1 16° 57' 22.0023" 119° 50' 25.6849" | 802522 8123112 427 0& 180

2 17°12' 03.2284" 119°50' 37.7815" | 802485 8095999 375 0& 180

3 17°05' 51.1411" 119° 47" 45.5615" | 797558 8107519 401 0& 180
2 — Intermediate depth 4 17° 41' 43.4187" 119°20' 07.8975" | 747722 8041979 311 90 & 270

5 17° 45' 39.2581" 119°40' 53.5241" | 784339 8034236 220 90 & 270
3 — Shallow site 6t 18°01' 42.3635" 119°13'22.4300" | 735332 8005255 121 90

tSeafloor receptors modelled site only (VSTACK).

Rev 1.0 Page 100



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

700000 750000 800000 850000 Legend

| | Possum 3D Acguisition

|:' Possum 3D Operational Area
@ Single Impulse Modelled Sites

—— 24h Survey Lines - Scenario 1

——— 24h Survey Lines - Scenario 2
© 40m contour receptor

Biologically Important Areas
[~ Humpback Whale, Migration (north
1 and south)

Humpback Whale, Resting

Pygmy Blue Whale, Migration
E Marine Turtle Internesting Buffers

Key Ecological Features

Mermaid Reef and Commonwealth
waters surrounding Rowley Shoals

o
o
(=]
o
(=]
b=:f
©

7 Ancient coastline at 125 m depth
- contour

National Park Zone
[ Mermaig Reef. (UGN I)

8200000

8000000

7900000

600000 750000 900000

. Datum: WGS 1984
Overview Map Projection: UTM Zone 50 ASCO
APPLIEDY SCIENCES
Searcher Possum 3D MSS February 2020

Figure 6.1 — Possum 3D MSS Acquisition Area and modelling sites
6.4.2 Impact assessment - Plankton

6.4.2.1 Exposure thresholds and nature of impact

This assessment focusses on zooplankton including eggs and larval fish, crustaceans and other invertebrate phyla.
Zooplankton populations are typically very widespread in the ocean and are characterised by rapid generation times and
high levels of variability in space and time. They often exhibit diurnal vertical migration whereby they rise towards the sea
surface at night and descend in daylight to avoid visual predators. This means that their potential exposure to a sound source
near the sea surface varies through the day/night cycle. Defined thresholds of effect have not been developed across this
range of organisms with some conflicting evidence from recent studies examining the effects of seismic sound on
zooplankton.

A pilot study by McCauley et al. (2017) showed potential for mortality and reduction in zooplankton abundance out to
1.2 km, in response to sound at levels up to 178 dB re 1 pPa (SPLpk-pk) pressure; however, the outcomes of this study were
ambiguous and the validity of the interpretations have been questioned. Various aspects of the study methodology were
reviewed by the Commonwealth Scientific and Industrial Research Organisation (CSIRO) which noted that some aspects of
the study warranted further investigation (Richardson et al.,, 2017), but questioned elements of its veracity, specifically:

e  why there was no attenuation of the impact with distance, which would be expected as the sound energy dissipated;

e why there was an immediate decline in abundance, faster than the rate dead zooplankton would sink to the seabed
or be predated; and

e the fact the study was based on a very small size, which means the results may reflect random variation in the
plankton populations.

In addition to the CSIRO review, International Association of Geophysical Contractors (IAGC) commissioned five independent
scientists (IAGC 2017) to critically review McCauley et al. (2017) and the review found the results are inconclusive due to a
number of limitations associated with the experimental design including:
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e inadequate sample size;

e water column movement data insufficient to support the contention of a 'hole’ in the plankton field;
e towed net and acoustic survey data disagreeing about zooplankton class size; and

e  bottom sampling that should have been undertaken but was not conducted.

Furthermore, McCauley et al (2017) conflicts with the broader body of literature on the effects of seismic sound on
zooplankton. For the reasons outlined above, the threshold developed by McCauley et al (2017) has not been used to predict
impacts to plankton in this EP.

Through reviewing the available literature and for the purpose of developing thresholds, Popper et al (2014) established 207
dB re 1 pPa (SPLpk) and 210 dB re 1 uPa?ss (SEL.an) as mortal/potential mortal injury (PMI) thresholds for larval fish and eggs.
The levels of these thresholds are comparable (although not directly comparable due to different units) with the findings of
Fields et al (2019) who found that sound levels above approximately 200 dB re 1 puPa®s (SEL Lg) resulted in increased mortality
in a species of copepod. Therefore, for the purposes of this assessment, the Popper et al (2014) thresholds for fish eggs and
larvae have been used to assess sound impacts on zooplankton.

6.4.2.2 Evaluation of impacts

The Popper et al (2014) thresholds have been combined with numerical propagation modelling to predict sound exposure
effect distances for zooplankton in the vicinity of the seismic array. Table 6.4 details the distances from the seismic array at
which the various effects could occur.

Table 6.4 - Maximum predicted distances (Rmax) to mortality/PMI thresholds (Popper et al (2014) in the water column for fish
eggs and larvae

Receptor Potential impact Sound exposure threshold Maximum-over-depth (MOD)
Rmax (km)

Fish eggs and larvae Mortality/ PMI 210 dB re 1 uPa2-s (SEL24n) 0.06

Zooplankton 207 dB re 1 pPa (SPLek) 0.12

The acquisition area is not a known area of upwelling or important pelagic feeding ground for fish, marine mammals or
seabirds, which indicates the area is unlikely to support increased or regionally significant populations of zooplankton. Lethal
or potentially lethal impacts are predicted to occur in the water column up to 120 m from the source as the vessel moves
along the sail line. However, zooplankton population dynamics are characterised by natural rapid expansion, crashes and
recovery due to the nature of their life history traits (Richardson et al 2017). The Richardson et al (2017) modelling study
found that, even based on the much more conservative threshold set by McCauley et al. (2017), zooplankton populations
would recover within three days. Therefore, based on more realistic thresholds by Popper et al (2014) the recovery of local
zooplankton populations is likely to be significantly less than three days. As such, any small impacts from the seismic survey
are highly unlikely to have a measurable effect on broader zooplankton population dynamics in the region.

There are no known studies or anecdotal evidence of seismic noise effects on coral spawn.

6.4.3 Impact assessment — benthic communities
This section assesses the impacts on benthic invertebrates. The impacts on site-attached benthic fish are addressed in
Section 6.4.6. Benthic invertebrates that are targeted fisheries species are addressed below:

6.4.3.1 Exposure thresholds and nature of impact

Well defined effect thresholds for a broad range of invertebrate types are yet to be defined in the literature. Therefore, this
assessment combines the most recent peer-reviewed evidence for effect thresholds for lobster, scallops and corals to assess
impacts to benthic invertebrates. This is considered appropriate because these taxa represent a broad cross-section of the
important benthic invertebrate phyla in the area which are more likely to be susceptible to sound impacts. Lobsters are
considered representative of scampi and other benthic crustaceans. Scallops are considered representative of oysters, pearly
oysters and other benthic molluscs. Corals are considered representative of benthic reef-building organisms in the Marine
Park. The relevant thresholds are presented in Table 6.5.
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Table 6.5 - Effect thresholds for benthic invertebrates.

Receptor Exposure level Effect
Lobsters, scampi, | 209-213 dBre 1 pPa, (SPL Lpk-pk) Statocyst damage and effects on righting reflex response time (Day
crustaceans in general et al 2019)
202 dB re 1 uPa, (SPL Lpk-pk) No effect (Payne et al 2008)
Scallops, oysters, squid, | 212-213 dBre 1 pPa, (SPL Lpk-pk) Slightly increased mortality and physiological response (changes in
other molluscs haemolymph chemistry) (Day et al 2017)
Coral, reef-builders 226 dB re 1 pPa, (SPL L) No effect (Wahab et al 2018)
Crustaceans

Physical effects in the form of statocyst damage, which could influence reflexes in crustaceans on the seabed, could occur at
sound levels beyond the exposure levels for lobsters presented in Table 6.5. The evidence suggests this effect in lobster
could last for at least a year after exposure (Day et al 2019). However, statocysts are shed when crustaceans moult and
although the damage received to individual statocysts in this experiment did not repair, it is expected that the development
of new setae may correct the damage (Day et al 2019).

At the lowest level of exposure detailed in Table 6.6, American lobster did not show any sub-lethal effects (Payne et al 2008).
Based on this evidence it is reasonable to infer that crustaceans are unlikely to experience sublethal effects beyond the
physical injury described above.

Thresholds for seismic sound effects on behaviour of crustaceans have not been developed in the scientific literature.
However, Christian et al (2003) showed that crabs monitored by video camera and telemetry tags did not show any changes
in movement or behaviour when exposed to received sound level of 197 to 237 dB re 1 pPa. Similarly, Andriguetto-Filho et
al (2005) showed that fishing yields of a shrimp species were unchanged after exposure to seismic sound in shallow waters
and Celi et al (2013) showed shrimp did not respond behaviourally to low frequency sound.

A detailed scientific study that exposed berried female rock lobsters to seismic sound showed that embryos and larvae were
not affected (Day et al 2016). Embryos in early stage development were exposed to sound levels between 209 - 212 dB re 1
pPa (SPL) while still attached to the berried females. The study tracked both the success of hatching, and the survival and
fitness of the larvae once hatched and found that seismic sound had no effects (Day et al 2016). Furthermore, since seismic
sound is unlikely to influence behaviour (discussed above), seismic activity is also unlikely to influence spawning behaviour.

Molluscs

Slightly increased levels of mortality compared to natural mortality have been observed in scallops exposed to seismic sound.
These effects on molluscs could possibly occur at sound levels presented for scallops in Table 6.5. The physiological effects
included a reduction in haemocytes; a stress reaction that is thought to impact the immune function of the scallops. The
evidence suggests that under repeated seismic exposure at the levels outlined in Table 6.6, the physiological stress is likely
lead to increased mortality over time (Day et al 2017).

Laboratory studies that exposed two species of squid to seismic sound showed that Alloteuthis sublata was tolerant to a
sound level up to 260 dB, Loglio vulgaris was fatally injured at levels of 246 — 252 dB within 3 — 11 minutes of exposure
(Norris & Mohl 1983). However, sound levels from the seismic source used for this survey will not reach these levels.

Studies of seismic or low frequency sound effects on behaviour in molluscs show they can respond with startle response
behaviour. Fewtrell and McCauley (2012) found that squid inked and jetted in response to seismic sound exposure. Day et
al (2016a) showed scallops distinctively flinched when exposed to seismic sound, however no energetically costly responses
such as swimming were observed. Samson et al (2014) showed that cuttlefish inked and jetted in response to low frequency
sound levels of 140 dB re 1 pPa (SPLrvs). However, the sound was generated by speakers and the exposure regime is unlikely
to mimic the physical effects (pressure and particle motion) of seismic-generated sound. Furthermore, Mooney et al (2016)
showed that squid did habituate to the sound and showed fewer responses over time. Based on this evidence, seismic sound
from the proposed survey may elicit a behavioural response in molluscs, however the response will be temporary and may
decrease with duration of exposure.

Corals

No adverse effects from seismic sound have been shown for corals. At the highest levels measured there was no impact to
the corals. Corals and other invertebrate reef-building invertebrates are not considered susceptible to seismic sound effects
(Table 6.6).
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6.4.3.2 Evaluation of impacts

The thresholds for invertebrates have been combined with numerical propagation modelling to predict a sound exposure
regime on crustaceans, molluscs and corals. Table 6.6 below details the distances at which the various effects could occur at
the seabed.

Table 6.6 - Maximum predicted distances (Rmax) to effect thresholds for invertebrates at the sea floor, for all single pulse sites

Receptor Exposure level Effect Site 5 (220 m depth) Site 6 (121 m depth)
Lobsters, 209-213 dB re 1 pPa, | Statocyst damage and effects on @ 87-217m 141-344 m
scampi, (SPL Lpk-pk) righting reflex response time (Day et al
crustaceans 2019)
in general 202 dB re 1 pPa, (SPL | No effect (Payne et al 2008) 666 m 560 m
Lpk-pk)
Scallops, 212-213 dB re 1 pPa, | Slightly increased mortality and @ 87-114m 141-153 m
oysters, (SPL Lpk-pk) physiological response (changes in
squid, hemolymph chemistry) (Day et al 2017)
other
molluscs
Coral, reef- | 226 dB re 1 pPa, (SPL | No effect (Wahab et al 2018) Threshold not reached Threshold not reached
builders Lpk)
Crustaceans

The seismic survey has the potential to cause statocyst damage in crustaceans as detailed above, however these impacts are
likely to be partially recoverable after successive moulting (Day et al 2019). Sound at the seabed that could cause statocyst
damage to crustaceans is predicted to 344 m either side of each sail line in shallower waters. However, as the vessel moves
into deeper water, this effect distance at the seabed will become smaller, as shown by the difference in propagation distance
between sites 5 and 6 (Table 6.6). The sail lines for the survey are planned to be separated by 112.5 m therefore, dependent
on depth, most or all the seabed within the survey in shallower water could be affected by sound levels that could induce
statocyst injury in crustaceans. However, the available crustacean habitat within the ensonified area is expected to be much
smaller as most of the important crustacean habitats are associated with the coral reefs of the Marine Park.

The predicted minor impacts to crustaceans are not expected to affect the broader crustacean populations in the region for
the following reasons:

e minor statocyst impacts are not expected to be lethal and are predicted to repair through time;

e no other sub-lethal effects are known to occur; and

e the area of seabed exposed is extremely small in the context of the very large and the likely inter-connected
crustacean populations of the north-west Australian waters (Wilson 2013) that are likely to be inherently resilient
to such a small perturbation.

Molluscs

The seismic survey has the potential to increase levels of mortality and physiological stress in benthic molluscs, based on
research on scallops. However, the study conducted by Day et al (2017) showed only slightly increased levels of mortality
compared with naturally high rates of mortality in scallops which can range from 11-51% (Day et al 2016a). Sound levels are
not expected to propagate beyond approximately 153 m at the effect levels described by Day et al (2016a).

The sound levels from the activity may be sufficient to influence the behaviour of mobile molluscs, most likely squid and
cuttlefish beyond the boundary of the acquisition area. Without adequate research on effect thresholds to seismic exposure,
the distance at which this could occur is difficult to predict. It could be conservatively assumed that effects on mollusc
behaviour could extend kilometres beyond the acquisition area, however this effect will be temporary, and the evidence
suggests that squid and cuttlefish may habituate to the sound (Mooney et al 2016).

The predicted minor impacts to molluscs are not expected to have an impact on the broader mollusc populations in the
region for the following reasons:

e mortality in benthic molluscs as a result of seismic sound exposure is unlikely to be significantly greater than natural
levels of mortality;
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e the stress response that molluscs may undergo when exposed to seismic sound is not expected to increase
mortality levels beyond natural levels;

e  Dbehavioural effects will be temporary and will possibly reduce over time due to habituation. Due to the activity only
lasting a few months, behavioural effects are unlikely to have population level impacts; and

e thearea of seabed exposed is extremely small in the context of the very large and the likely inter-connected benthic
mollusc populations of the north-west Australian waters (Wilson 2013) that are likely to be inherently resilient to
such a small perturbation.

Corals

Any corals in the proximity of the seismic survey are not predicted to be affected due to effect thresholds not being
discharged from the source and the nearest corals being several kilometres from the acquisition area.

6.4.4

Impact assessment — marine fauna - mammals

Several Listed Threatened marine mammals, specifically cetaceans and dolphins may occur in, or transit through, the region

(Table 6.7).

Table 6.7 - Listed Threatened marine mammals that may transit the region during the period of the Possum 3D MSS

Species
Pygmy blue whale

Humpback whale

Sei whale
Fin whale
Other
Species
Toothed Whales
Dolphins

Baleen

6.4.4.1 Exposure thresholds and nature of impact

Activity in region

Known to occur and migrate through the
region. No known foraging grounds in
the region.

Migration and breeding/calving BIA
landward of the operational area and
acquisition area and not within a
distance to be credibly affect by seismic
noise.

Could occur in region

Could occur in region

Could occur in region

Could occur in region
Could occur in region

Nearest BIA (km)

Operational and acquisition area slightly
overlap a small portion of the known
migration BIA and both overlap the
distribution BIA.

Migration BIA approximately 80 km from
acquisition area

Unknown
Unknown
Unknown

Unknown
Generally, occur landward of operational
area and acquisition area.

Table 6.8 provides effect thresholds which have been used for this marine mammal assessment.

Hearing group

Low-frequency (LF)
cetaceans
Mid-frequency (MF)
cetaceans
High-frequency (HF)
cetaceans

Sirenians (dugong)

Table 6.8 - Thresholds for acoustic effects on marine mammals.

Present during activity
Likely

Possible

Unlikely
Unlikely
Unlikely

Unlikely
Unlikely

Behaviour Impairment (NMFS (2018) & Finneran et al. (2017))
SPL (dB re 1 PTS onset thresholds* (received level) TTS onset thresholds* (received level)
pnPa) Weighted SEL2an (dB | SPL Lek (dB re 1 | Weighted SEL24n (dB | SPL Lek (dB re 1
re 1 pPa>s) uPa) re 1 pPas) uPa)
160’ 183 219 168 213
185 230 170 224
155 202 140 196
190 226 175 220

* Dual metric acoustic thresholds for impulsive sounds: Use whichever results in the largest isopleth for calculating PTS onset.

TNMFS (2014).

Permanent threshold shift (PTS)
Physiological impacts such as physical damage to the auditory apparatus, e.g. loss of hair cells or permanently fatigued hair
cell receptors, can occur in marine mammals when they are exposed to intense or moderately intense sound levels and could
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cause permanent or temporary loss of hearing sensitivity. PTS is hearing loss from which marine fauna do not recover
(permanent hair cell or receptor damage). Southall et al (2019) and NOAA (2018) define PTS as a permanent change in
hearing and for the purpose of demonstrating acceptability in this EP, PTS is considered a form of injury.

Temporary threshold shift (TTS)

Guidance on key terms within the Blue Whale Conservation Management Plan (September 2021) defines TTS as a temporary
reduction in hearing sensitivity and it is considered a form of injury. TTS can occur instantaneously near the seismic source
or through cumulative exposure. TTS is completely recoverable and with 24-hours thought to be sufficient for recovery to
occur NOAA (2018). Cumulative TTS exposure could occur as a result of repeated seismic shot exposure over a 24-hour
period at a delineated distance from the source or within this distance over a shorter timeframe. The literature does not
define a specific period within which TTS recovery occurs, however Southall et al (2019) noted that recovery is likely to be
species specific and that recovery is likely to occur within 24-hours.

Cumulative PTS and TTS

Cumulative PTS and TTS exposure is a theoretical exposure, and for a realistic evaluation of the potential for cumulative
exposure to occur, animal behaviour and the moving vessel must be considered. This assessment evaluates both the effects
on behaviour and how this is likely to affect exposure regimes within the behavioural effect zone to ameliorate instantaneous
and cumulative TTS and PTS.

Behaviour

There is a substantial body of peer-reviewed literature that suggests that low frequency hearing whales actively avoid
anthropogenic sound. McCauley et al (1998) reported humpback whales began avoidance manoeuvres in response to
seismic generated sound at 159 dB re 1pPa? (SPLy«-pk) and general avoidance was observed at 168 dB re 1uPa? (SPLpk-pk).
Similarly, humpback whales (adults and calves) exposed to seismic sound (135 dB re 1uPa? SPLyk-pk) during the Behavioural
Response of Australian Humpback whales to Seismic Surveys (BRAHSS) project showed a behavioural response where
females and calves slowed speed on their southern migration down the east coast; however the response was also observed
in control trials when the seismic source was not operational, suggesting the response was in reaction to the presence of
the seismic vessel (Dunlop et al 2015). Goldbogen et al (2013) showed that blue whales changed orientation and horizontal
displacement in response to exposure to simulated mid-frequency sonar sound. The study found that blue whales feeding
on deep, dispersed prey were more likely to change diving behaviour and avoid sonar sources than whales feeding at shallow
depths on highly concentrated prey (Goldbogen et al. 2013). Southall et al (2016) also showed that baleen whales showed
directional avoidance of a stationary sonar sound source and were more likely to do this if there was not a concentrated
food source present, this is relevant because the operational area is not near any known foraging areas. Finally, a study
investigating the effectiveness of acoustic deterrent devices (ADDs) (as a mitigation tool) demonstrated that the ADDs were
effective in changing cetacean swimming direction and speed so that animals avoided the ensonified area (McGarry et al.
2017).

6.4.4.2 Evaluation of impacts

To inform the assessment the exposure thresholds (Table 6.8) have been combined with numerical propagation modelling
to predict a sound exposure regime on marine mammals in the vicinity during the activity. Table 6.9 provides the results of
the acoustic modelling, showing the horizontal distances at which the threshold is reached.

Table 6.9 - Maximum-over-depth distances (in km) to frequency-weighted SEL.4, based marine mammal PTS and TTS thresholds
NMFS (2018) and Maximum (Rmax) horizontal distances (km) from the 2820 in® array to modelled maximum-over-depth SPLLe«
thresholds based on the NOAA Technical Guidance (NMFS 2018) for marine mammals (JASCO 2020).

Threshold Potential effects Sound exposure threshold Rmax distance (km)
PTS LF-cetaceans 219 dB re 1 pPa (SPL Lek) 0.03
183 dB re 1 pPa2.s (SEL2an) 3.52
MF-cetaceans 230 dB re 1 pPa (SPL L) -
185 dB re 1 uPa2.s (SEL2an) -
HF-cetaceans 202 dB re 1 pPa (SPL L) 0.20
155 dB re 1 pPa2.s (SEL2an) 0.06
TS LF-cetaceans 213 dB re 1 pPa (SPL L) 0.06
168 dB re 1 puPa2.s (SELaan) 62.9
MF-cetaceans 224 dB re 1 pPa (SPL Lek) -
170 dB re 1 pyPa2.s (SEL2an) 0.28
HF-cetaceans 196 dB re 1 pPa (SPL Lek) 0.38
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Threshold Potential effects Sound exposure threshold Rmax distance (km)
140 dB re 1 puPa2.s (SEL2an) 0.33

Behavioural | LF, MF and HF-cetaceans 160 dB re 1 pPa (SPL) (unweighted) 8.48

Response

A dash (-) indicates the threshold is not reached within the limits of the modelling resolution (20 m).

Pygmy blue whales
The operational area and acquisition area both overlap with the pygmy blue whale distribution BIA and a very small edge of
the migration BIA (Figure 4.11). Blue whales are classified as low frequency hearing whales.

PTS and TTS

Instantaneous PTS and TTS impact to blue whales are predicted to be constrained to within 30 m and 60 m of the seismic
source, respectively. Good industry practice controls will be implemented to reduce the likelihood of this impact (see
Section 6.4.12)

Cumulative PTS

Given the sound from the seismic source will only exceed the 24-hour cumulative threshold for up to 3.52 km from the
vessel, and recognising the speed differential between the survey vessel and the whales, it is not credible that cumulative
PTS will occur. Even if a whale and the seismic vessel were to travel within close proximity and in the same direction, the
whale could only remain in the area around the vessel where sound levels were sufficient to elicit a 24-hour cumulative
exposure response, for a maximum of 1 -2 hours.

The seismic vessel is continually moving when the seismic source is powered up. Similarly, blue whales are likely to be
swimming faster during their southern migration (McCauley and Jenner 2010) and therefore also moving relative to the
seismic source. Blue whales typically swim at about 5 miles (8km) an hour while they are feeding and traveling, but can
accelerate to more than 20 miles an hour for short bursts (NOAA 2021) A tagging study of blue whales showed that
migrating individuals can travel 50 to 100 km per day (Double et al, 2012). This equates to an average swimming speed of
2-4 km/hr over a 24-hour period.. Based on this evidence and for the purpose of detailing this impact, it is reasonably
assumed that blue whales in the proximity of the seismic vessel will be traveling at a mean speed of 3 km/hr. In comparison,
the seismic vessel will be traveling at 4-6 knots (7-11 km/hr).

Cumulative TTS

There is a lack of data available on the effects of cumulative exposure on the behaviour of cetaceans. Therefore, for the
purposes of this assessment it is conservatively assumed that whales are unlikely to avoid sound exposure levels that could
induce TTS through cumulative exposure.

For similar seismic surveys ANIMAT modelling has been used to estimate more realistic exposure regimes to predict the
number of individuals potentially exposed. The modelling uses peer-reviewed literature to estimate numbers of whales in
the proximity of the survey area and their behaviour and accounts for vessel movement. The Woodside North-west Australia
4D Marine Seismic Survey EP (Woodside 2019) presented ANIMAT modelling to evaluate potential impacts on pygmy blue
whales in proximity to the survey area. The ANIMAT modelling used acoustic detection data published by McCauley and
Jenner (2010) which was adjusted for estimated population growth. This survey also overlapped the pygmy blue whale
migration corridor, had similar survey line lengths and spacing and had a similar maximum distance to threshold prediction
of 59.7 km for TTS SELzan. (62.9 km predicted for the Possum 3D MSS as shown in Table 6.8). The survey area was further
south than the survey proposed in this EP (off Exmouth) and densities of blue whales are likely to be higher in that area than
in the Possum area. The outputs of the ANIMAT modelling showed that in a 24-hr period, the number of animals that could
experience TTS is 2.84. While this number of animals cannot be directly applied to this assessment, it is expected to over-
estimate the number of exposed individuals in the which could experience TTS for the Possum 3D MSS. In addition, TTS
injury is only a temporary reduction in hearing sensitivity from which the whales are expected to recover in hours (Southall
et al. 2019). As such, no long-term effects on the health or survival of individuals is expected due to cumulative TTS.

Behaviour
As indicated in Table 6.9, any disruption to migratory movements is likely to be restricted to the approximately 8.48 km from
the source, the distance that could potentially influence behavior.

Seismic sound from the acoustic array has the potential to affect only a very small portion of the pygmy blue whale known
distribution and migratory corridor (Figure 4.11). The survey is not anticipated to significantly inhibit their migration
movements since the survey and area ensonified only overlaps with a small proportion of their known distribution and
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migratory area. Depending on when the survey is undertaken pygmy blue whales could be on either their northern or
southern migration.

Energetic costs

The energetic cost of avoiding the seismic source is likely to be small in the context of the greater migratory movements of
pygmy blue whales migrating through the area. The radius of the behavioural effect zone is approximately 7 km (Table 6.9)
therefore a whale avoiding will only alter its path by tens of kilometres at most over a migration of many thousands of
kilometres (MMSA 2008). Therefore, this level of change is highly unlikely to alter the overall energy budget of whales
migrating through the impact EMBA. Importantly, the seismic activity is highly unlikely to displace blue whales from their
migration BIA due to the very small geographical scale of potential effects on behaviour affected relative to the very large
spatial extent of the migration BIA (Figure 4.11).

Other baleen whale species (including sei and fin whales)

The impacts to other baleen whale species are likely to be similar to the detail and evaluation provided for blue whales
above. As such the effects of PTS, instantaneous TTS and behavior are likely to be similar. However, since these species are
likely to be less abundant (see Section 4.6.4.2), the potential number of individuals encountered and those exposed to
cumulative TTS is likely to be lower.

Toothed whale species

Toothed whales are grouped with high-frequency or mid-frequency hearing range cetaceans. The effects on toothed whales
are likely to be significantly less than for baleen whales due to the higher hearing frequency range and the majority of the
seismic sound energy occurring at lower frequencies. Therefore, noise emissions are predicted to be outside of their hearing
range frequency, and impacts are not predicted. The effects on behavior are likely to be similar to that described for other
species and therefore they are expected to also avoid the sound source.

6.4.5 Impact assessment — marine fauna - reptiles

Threatened and Migratory marine turtle and sea snake species may occur in, or transit, the region. They may be exposed to
sound from the seismic source when resting in the surface waters or when diving to the seabed. There are no known sea
snakes or turtle nesting, inter-nesting or foraging habitat within or in close (10 km) proximity of the acquisition area. See
Section 4 for further details of these receptors.

6.4.5.1 Exposure thresholds and nature of impact

The following effect thresholds (Table 6.10) have been adopted based on the best available literature. Credible sound
thresholds have not been established in the literature for sea snakes, therefore the thresholds for marine turtles will be used
in detailing and evaluating seismic sound risks to sea snakes. This is considered appropriate because sea snakes appear to
have lower sensitivity to low frequency sound than turtles (Chapuis et al 2019).

Table 6.10 - Thresholds for acoustic effects on turtles

Hearing group Behaviour Impairment (NMFS (2018) & Finneran et al. (2017))
SPL Lo« (dB re 1  PTS onset thresholds' (received level) TTS onset thresholds' (received level)
uPa)
Weighted SELas | SPLpk (dBre 1 pPa) | Weighted SELaan (dB | SPLyk (dB re 1 pPa)
(dB re 1 pPa%s) re 1 pPa’s)
Turtles 1662 204 232 189 226

1753
1. Dual metric acoustic thresholds for impulsive sounds: Use whichever results in the largest isopleth for calculating PTS onset.
2. NSF (2011);
3. McCauley et al. (2000a, 2000b); Moein et al. (1994); NSF (2011).

Little is known about injury, PTS or TTS in marine turtles due to a lack of studies being conducted that examine these
physiological effects (Popper et al 2014). The thresholds developed for these effects have been developed from audiograms
and are theoretical effects (Finneran et al 2017). Southall et al (2019) and NOAA (2018) define PTS as a permanent change
in hearing and for the purpose of demonstrating acceptability in this EP, PTS is considered a form of injury in marine turtles.
Popper et al (2014) define TTS as a temporary reduction in hearing sensitivity caused by temporary changes in hair cells.

The effects of seismic sound on sea snakes are poorly studied and there is no known literature that has examined PTS and
TTS effects in sea snakes. Chapuis et al (2019) showed that a species of sea snake can hear low frequency sounds, however,
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have low sensitivity to sound compared to bony fish and marine turtles. For the purposes of this EP it is conservatively
assumed that sea snakes could potentially experience PTS and TTS at the same thresholds and effect distances as marine
turtles.

Cumulative TTS exposure is a theoretical exposure, and for a realistic evaluation of the potential for cumulative exposure to
occur, animal behaviour and the moving vessel must be considered.

Changes in behaviour because of seismic sound exposure include increased swimming movement, increased flipper
movement, and change in orientation of caged animals (Popper et al 2014; McCauley et al 2000). These effects are likely to
be within the proximity of the seismic source detailed in Table 6.11 and only for the duration that the seismic vessel is passing
by.

Some field evidence suggests that marine turtles avoid seismic sound. DeRuiter and Doukara (2012) showed a change in
diving response to seismic shots which they interpreted as avoidance. There is also evidence that turtles avoid the seismic
vessel (rather than just the sound) (Weir 2007). These effects are likely to be within the proximity of the seismic source
detailed in Table 6.11 and only for the duration that the seismic vessel is passing by.

6.4.5.2 Evaluation of impacts

Table 6.11 details the distances at which the various effects could occur on marine reptiles without the implementation of
controls to reduce or prevent these effects. The exposure thresholds have been combined with numerical propagation
modelling to predict a sound exposure regime on marine reptiles in the vicinity during the activity.

Table 6.11 - Maximum predicted horizontal distances (Rmax) to PTS, TTS and behavioural response thresholds in marine turtles,
for all modelled scenarios

Potential effects Sound exposure threshold Distance Rmax (km)
PTS instantaneous 232 (SPL Lek) (dB re 1 pPa) -

PTS 24hr cumulative 204 Weighted (SELz4n) (dB re 1 pPa?s) 0.06

TTS instantaneous PK (dB re 1 pPa) 226 (SPL Lek) (dB re 1 pPa) -

TTS 24hr cumulative 189 Weighted SEL24h (dB re 1 uPa?s) 0.88

Behavioural response 160-175 SPL Lok (dB re 1 pPa) 1.46-4.25

A dash (-) indicates the threshold is not reached within the limits of the modelling resolution (20 m).

The acquisition area is more than 50 km from the nearest BIA for any of the turtle species with the region. There are no other
known foraging areas within the acquisition area. Therefore, any turtle species that occur within the acquisition area will
likely be transiting and/or foraging and in open oceanic waters and present in very low numbers. The operational area does
not overlap any known sensitive areas for sea snakes and the significant benthic features that sea snakes are likely to be
associated with, such as Mermaid Reef and Rowley Shoals, are too distant to be affected by seismic sound. Therefore, only
a few individual snakes are likely to be exposed to seismic sound in open ocean waters.

The seismic vessel is continually moving when the seismic source is powered up. Given the 24-hr cumulative zones of effect
are small (60 m for PTS and 880 m for TTS) in relation to the survey area, it is almost impossible that a turtle could remain in
this effect zone for sufficient time to be adversely affected. If the seismic vessel is travelling at 4-6 knots, it is likely that an
individual turtle would only be within the cumulative effect zone for a few minutes.

Population level impacts to turtles due to seismic sound are highly unlikely for the following reasons:

e the survey is greater than 50 km from any known BIAs for any turtle species;

e marine reptile numbers within the deep waters of the acquisition area are expected to be very low due to a lack of
foraging grounds;

e noinstantaneous lethal, PTS or TTS effects are predicted;

e cumulative PTS and effects are highly unlikely to occur;

o effects on behaviour will only be temporary and within 3.6 km of the seismic source (Table 6.11); and

e impacts to foraging behaviour are highly unlikely.

6.4.6 Impact assessment — marine fauna - bony fishes and sharks
Table 6.12 summarises the types of fish identified for this assessment and their likely location within the operational area
based on their biological attributes. See Section 4.6.4 for further details of these receptors.
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Details of potential impacts to the biology of commercially important species are detailed in this section. The potential
impacts to commercial fisheries (e.g. displacement of fishers due to the physical presence of the vessel) is dealt with in

Section 6.1.

Table 6.12 - Fish and shark groups that may be present the region during the period of the Possum 3D MSS

Fish group Likely location within operational area Known spawning area Hearing
group
category

Pelagic fish Potentially present throughout operational | Several species including those of commercial | and Il

area, however distribution is likely to be | significance are likely to form spawning

heterogeneous. aggregations at the Rowley Shoals. No
spawning aggregations expected within the
operational area.

Demersal fish At depth within the operational area Likely spawn at or in close proximity to obligate | Il and Il

species habitat.

Site-attached Present on reef habitats in waters shallower | Likely spawn at or in close proximity to obligate | Il and Il

benthic species
Elasmobranchs
including whale
sharks

than 40 m at the Rowley Shoals (DEC 2007).

A range of shark species are potential present
across the operational area in both the pelagic
and benthic environments.

habitat.
Unknown.

Overlaps with whale shark foraging BIA.

6.4.6.1 Exposure thresholds and nature of impact

Table 6.13 — Mortality/PMI, recoverably injury and TTS thresholds for fish, fish eggs, and larvae for single pulse and SEL24h
modelled scenarios.

Fish hearing group Potential impact
| Mortality/ PMI
Fish: No swim bladder (sharks and some
pelagic species)

Sound exposure threshold
219 dB re 1 uPa*s (SEL24n)
213 dB re 1 pPa (SPL Lex)
216 dB re 1 uPa*s (SEL24n)
213 dB re 1 pPa (SPL Lex)
TTS 186 dB re 1 uPa2-s (SEL24n)
Il Mortality/ PMI 210 dB re 1 pPa2-s (SEL2an)
Fish: Swim bladder not involved in hearing 207 dB re 1 pPa (SPL Lpk)
-particle motion detection (some pelagic 203 dB re 1 pPa2-s (SELaan)
and benthic species) 207 dB re 1 pPa (SPL L)
TTS 186 dB re 1 pPa2-s (SELaan)
1 Mortality/ PMI 207 dB re 1 uPa2-s (SEL24n)
Fish: Swim bladder involved in hearing — 207 dB re 1 pPa (SPL Lex)
203 dB re 1 pPa2-s (SELzan)
207 dB re 1 pPa (SPL Lex)
TTS 186 dB re 1 uPa2-s (SEL24n)

Recoverable injury

Recoverable injury

primarily pressure detection (some pelagic | Recoverable injury

and benthic species)

Mortality, recoverable injury and TTS

Exposure to very high sound levels can result in mortality as a result of rapid pressure changes that cause blood gases to
come out of solution and cause gas chambers within the body to rapidly expand (Popper et al, 2014). This expansion of
gases can cause damage to surrounding tissues that result in mortality, similar to the effects of barotrauma. At lower sound
levels, less severe gas expansion effect can cause physiological injury from which the fish will recover (recoverable injury).
The degree to which an injury is recoverable is likely to depend on external ecological factors and the individual's fitness
(Popper et al 2014).

Temporary threshold shift (TTS) is a temporary change in hearing sensitivity and can occur in fish as a result of seismic sound
exposure. While experiencing TTS, fish may have decreased fitness through impaired communication, prey and predator
detection (Popper et al 2014). However, Popper et al (2005) reports that fish that showed TTS recovered to normal hearing
levels within 18-24-hours. TTS can be induced instantaneously; however, there is no establish threshold for instantaneous
TTS in fish. TTS can be induced through cumulative exposure over 24-hours.
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Permanent threshold shift (PTS) does not occur in fish due to hair cells within the ear constantly being added and replaced
when damaged (Popper et al 2014).

Behaviour

Behavioural responses to anthropogenic sound are generally exhibited as a startle response or avoidance of the sound
source (Wardle et al 2001; Hassel et al 2004; and Carroll et al 2017). While seismic sound exposure has not been shown to
affect spawning behaviour in fish, it is reasonable to assume that it may.

No thresholds have been published for anthropogenic sound effects on fish behaviour. A review of the literature by Popper
et al (2014) provided qualitative rankings of high, medium and low risk of a behavioural response at distances of 10's of
meters, 100’s of meters, and 1,000's of meters respectively, when exposed to instantaneous seismic sound. For the purposes
of the impact assessment, a conservative estimate of 10 km has been applied as the upper end of the range of distances
that fish behaviour could be affected.

6.4.6.2 Evaluation of impacts

A recent review from a similar seismic survey, of the potential effects on fish for the Santos Bethany 3D MSS (Popper 2018)
predicted that:

e physiological damage was highly unlikely;

e TTS levels are likely to be sufficiently low that any changes in hearing are unlikely to differ significantly from normal
variations in hearing sensitivity; and

e recovery from any TTS induced by the survey is likely to occur in 24-hours or less.

The effects on fish from this survey are likely to be similar as assessed below. The effect thresholds for fish have been
combined with numerical propagation modelling to predict a sound exposure regime on fish and sharks in the vicinity during
the activity which aligns with the approach recommended by Hawkins & Popper (2016). Table 6.13 below details the
distances at which the various effects could occur without the implementation of controls to reduce or prevent these effects.

Table 6.14 - Maximum predicted distances (Rmax) to mortality/PMI, recoverably injury and TTS thresholds for fish, fish eggs, and
larvae for single pulse and SEL24» modelled scenarios, for water column and at the sea floor

Fish hearing group Potential impact Sound exposure threshold Maximum-over- Sea floor
depth (MOD)

Rmax (km) Rmax (km)
| Mortality/ PMI 219 dB re 1 pPa2-s (SELzan) 0.06 -
Fish: No swim bladder 213 dB re 1 pPa (SPL Lek) 0.06 0.046
(sharks and some Recoverable injury 216 dB re 1 pPa2-s (SELaan) 0.06 -
pelagic species) 213 dB re 1 uPa (SPL Ley) 0.06 0.046

TTS 186 dB re 1 pPa2-s (SELaan) 9.13 9.10
I Mortality/ PMI 210 dB re 1 pPa2-s (SELaan) 0.06 -
Fish: Swim bladder not 207 dB re 1 pPa (SPL Lex) 0.12 0.144
involved in hearing - Recoverable injury 203 dB re 1 pPa2-s (SELaan) 0.06 -
particle motion 207 dB re 1 pPa (SPL L) 0.12 0.144
detection (some pelagic | TS 186 dB re 1 uPa2s (SEL2an) 9.13 9.10
and benthic species)
1 Mortality 207 dB re 1 puPa2-s (SEL24n) 0.06 -
Fish: ~ Swim  bladder 207 dB re 1 uPa (SPL Lek) 0.12 -
involved in hearing - | Recoverable injury 203 dB re 1 pPa2-s (SELaan) 0.06 -
primarily pressure 207 dB re 1 pPa (SPL L) 0.12 0.144
detection (some pelagic | TS 186 dB re 1 uPa2s (SEL2an) 9.13 9.10
and benthic species)
1,11, 11 Behaviour NA, derived from Popper et al (2014) 10 10

All fish
A dash (-) indicates that the threshold was not reached.

Site-attached and mobile benthic species
The survey area does not have any significant benthic habitat features and is too deep to support coral reefs. Therefore, the
survey area is unlikely to support site-attached fishes. For the same reason, larger more mobile benthic species are unlikely
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to be present in significant numbers and are expected to avoid the sound source. Recoverable injury could occur up to 144
m either side of the survey line for fish which do not avoid the sound and instantaneous TTS is not predicted to occur.

While recoverable injury is theoretically possible close to the source, it is unlikely to occur because as the vessel moves along
the survey line, mobile benthic species will be exposed to increasing sound levels that are likely to elicit a behavioural
avoidance response before they are exposed to injurious sound levels. Since the distance at which injury is possible is only
144 m, mobile benthic species are likely to be capable of moving this distance away from the seismic source and are therefore
unlikely to experience physical injury.

Mobile benthic species could theoretically experience TTS through cumulative exposure over 24 hours at up to 9.1 km from
the seismic source. However, their exposure will be limited by behavioural avoidance and small-scale variability in the sound
field e.g. shielding by seabed features such as dunes. TTS effects will only be temporary, and individuals are predicted to
recover from this effect within 24 hrs of exposure.

The closest shallow reef habitat to the acquisition area is Mermaid Reef. The 40 m isobath around the reef is approximately
14 km from the edge of the acquisition area, which is beyond the conservative distance of 10 km identified as the maximum
range for behavioural impacts to fish. The distance between the Rowley Shoals 40 m depth contour and the nearest point
to the acquisition area is 26.5 km, therefore impacts to benthic fish assemblages at these locations is highly unlikely. As such,
seismic sound is not expected to impact benthic or site-attached fish assemblages at ecologically important reef systems in
the region.

Pelagic fish and sharks

Pelagic fish and predatory sharks could be distributed throughout the acquisition area; however, the acquisition area does
not overlap any known upwelling events or oceanographic features important for pelagic fish or predatory sharks. Therefore,
the densities of these species in the ensonified area are unlikely to be higher than in other oceanic waters and there is
unlikely to be a significant feeding ground that would motivate fish and sharks to remain near the seismic source.

Mortality and recoverable injury are theoretically capable of occurring within 60 m to 120 m (Table 6.13) from the source;
however, pelagic fish and sharks within the behavioural effect zone of the seismic source are predicted to actively avoid the
sound source. Since the mortality and recoverable injury zones are only a few 10s of meters, mobile pelagic species can
easily avoid injury with little consequence energetically and ecologically.

As pelagic fish are highly mobile it is unlikely that they would remain within the cumulative TTS zone long enough to be
exposed to sustained levels of sound that may cause cumulative TTS. Even if they did experience TTS through cumulative
exposure, they are likely to recover within 24 hrs (Popper et al 2014) with negligible ecological effects.

Based on peer-reviewed evidence, as presented above, it is predicted that behavioural responses in fish and sharks will occur,
however are unlikely to occur beyond 10 kilometres of the source. Behaviour is expected to return to normal once the vessel
has moved beyond the 10 km effect zone of the activity.

The southern portion of the acquisition area overlaps a foraging BIA for whale sharks. A theoretical exposure to the seismic
sound over 24-hours is predicted to induce TTS in whale sharks, however the following reasoned and peer-reviewed
supporting evidence sets out the grounds for which this is highly unlikely to occur during the survey. Individual whale sharks
would have to remain within a range of approximately 9 km of the operating seismic source (which is also moving) for a full
24-hour period to be exposed to sound levels that could cause TTS. Since the seismic vessel moves at 4-6 knots a whale
shark would have to travel in the same direction and speed as the vessel for a period up to 24-hours to induce TTS. Sanzogni
et al (2015) found that whale sharks have a maximum mean swimming speed of 0.81 m/s or 1.6 knots, therefore it is
impossible for a whale shark to remain within the effect zone for 24-hours while the seismic source is active. With a minimum
difference in travelling speed of approximately 2.4 knots (4.5 km/h), a whale shark could not remain within the 9 km radius
of the vessel for longer than around 2 hours, even if they are heading in the same direction.

Further, it is unlikely that a whale shark would enter the injurious effect area or voluntarily remain within the 9.13 km zone
without responding behaviourally to avoid the sound. Behavioural avoidance is an additional mitigating factor that further
reduces the potential for whale sharks to be exposed to injurious or TTS-inducing sound levels.

Behavioural avoidance of the sound source has the potential to influence foraging behaviour of the few individual whale
sharks that may be present in the foraging BIA during the survey. However, these effects are likely to be very small since
most of the foraging BIA will remain available for foraging activities and there are no foraging aggregation areas in the
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ensonified area. Furthermore, the distances at which avoidance could occur are very small in the context of the very large
foraging movements of whale sharks (Reynolds et al. 2016).

Spawning

There are no known spawning grounds within the or near the acquisition area, therefore impacts to spawning are unlikely.
Pelagic and benthic fish species are likely to aggregate to spawn around the reef areas of Mermaid Reef and the Rowley
Shoals. These reefs are approximately 14 km from the acquisition area at the closest point, which is beyond the distance of
10 km identified as the maximum range for behavioural impacts for this assessment.

6.4.7 24-hour Impact assessment — marine fauna - avifauna

Only birds diving and foraging within the operational area are likely to be exposed to seismic sound while diving for small
pelagic fishes near the sea surface. The acquisition area overlaps a very small portion of the white-tailed tropicbird breeding
BIA and a very small portion of the little tern resting BIA (Figure 4.18).

6.4.7.1 Exposure thresholds and nature of impact

There is little published evidence on the effects of seismic sound on avifauna (seabirds) and no thresholds are available to
detail potential impacts. The potential for adverse effects is low because the birds are unlikely to be exposed to high levels
of underwater sound from the seismic source. Therefore, the following assessment is qualitative and draws on reasoned
information on levels of likely exposure.

6.4.7.2 Evaluation of impacts

It is reasonable to predict that birds can avoid the seismic sound by temporarily modifying their foraging behaviour. Given
the range that behavioural effects occur within a few kilometres of the source for other marine fauna, a similar small range
of effect could be expected for bird foraging behaviour. Seabirds are expected to be able to continue foraging in another
nearby area or resume in the same area once the vessel has passed.

The acquisition area overlaps very small portions of a little tern resting BIA and a white-tailed tropicbird breeding BIA. Terns
will rest on the water surface or on emerged objects and are not likely to be exposed to disruptive levels of seismic sound
while resting. If the little tern and the white-tailed tropicbird forage within the ensonified area around the seismic vessel, the
seismic sound theoretically may affect their foraging through prevention of diving for prey, or through disturbing their prey.
However, impacts on the birds’ foraging success are unlikely for the following reasons:

e The area of the little tern resting BIA overlapped by the acquisition area (less than 5 %) is small, leaving most of the
BIA available for use.

e The area of the white-tailed tropicbird BIA overlapped by the acquisition area is small (approximately 10-15 %),
leaving most of the BIA available for breeding behaviours.

e  Only fish in the water column within approximately 10 km of the seismic source are expected to demonstrate
behavioural changes that may reduce their availability to aerial foragers.

e  Effects on surface bait schools and diving birds will be much reduced due to the highly directional emissions from
the seismic source which generates much lower sound energy in the horizontal plane around the vessel.

e  Such small effects on foraging success are highly unlikely to influence overall energy intake of the birds.

6.4.8 Impact assessment - Protected areas

6.4.8.1 Impacts at KEFs

The acquisition area does not directly overlap any of the KEFs. The underwater sound EMBA (with outer boundary defined
by the distance for underwater sound levels to fall below the cumulative 24-hour TTS exposure level for marine mammals)
overlaps the following KEFs (Figure 4.4):

e Mermaid Reef and Commonwealth waters surrounding Rowley Shoals KEF
e Ancient coastline at 125 m depth KEF
e  Continental slope demersal fish communities KEF.

The values for each KEF are discussed further in Section 4.4.2.

Mermaid Reef and Commonwealth waters surrounding Rowley Shoals KEF

The boundary of the acquisition area is approximately 670 m outside the KEF boundary. The main values of the KEF
ecosystem are associated with the reef lagoon in less than 40 m water depth, which is approximately 14 km from the
acquisition area and beyond the distance for sound to fall below effect thresholds for fish, benthic invertebrates and
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plankton. Therefore, sound impacts to the values of this KEF are highly unlikely. The potential pressure of sound pollution
on this KEF is “not of concern” (DSEWPaC 2012).

The Ancient coastline at 125 m depth KEF

The acquisition area is approximately 4.5 km away from the nearest part of the ancient coastline at 125 m depth KEF
boundary. The KEF is recognised for its biodiversity values in both benthic and pelagic habitats (DSEWPaC 2012). Sound
levels at the KEF are modelled to be below the effect thresholds for plankton, benthic invertebrates and reptiles.

The instantaneous levels of sound received at the ancient coastline KEF are close to the threshold for fish behavioural effects
when the vessel is in the southern end of the acquisition area. Fish are likely to move away from the approaching sound
source. The ancient coastline opposite the southern edge of the acquisition area is mostly a wide corridor that extends away
from the acquisition area. Therefore, if fish assemblages move to avoid the sound source, there is available habitat distant
enough from the sound source that behaviour and cumulative effects can be avoided.

The potential pressure of sound pollution on this KEF is “of less concern” (DSEWPaC 2012).

Continental slope demersal fish communities KEF

The acquisition area is approximately 53 km away from the KEF boundary. The Continental Slope Demersal Fish Communities
are a rich assemblage of around 500 fish species, of which 76 are endemic to the bioregion (DSEWPaC 2012a). The KEF is
located well beyond the distance for sound to fall below effect thresholds for fish, benthic invertebrates and plankton and
sound impacts to the values of this KEF are not credible.

The potential pressure of sound pollution on this KEF is “not of concern” (DAWE 2020).

6.4.8.2 Impacts on Marine Parks

The underwater sound EMBA (with outer boundary defined by the distance for underwater sound levels to fall below the
cumulative 24-hour TTS for mammals) overlaps with the following Australian and state marine parks (Figure 4.2):

e Argo-Rowley Terrace Marine Park (Australian);
e Mermaid Reef Marine Park (Australian); and
e  Rowley Shoals Marine Park (State).

The values for each marine park are described in the Section 4.4. This section addresses the potential impacts to the
objectives set out in the relevant management plans, the IUCN principles for the Australian Marine Parks (Appendix D) and
the strategic objectives of the State Marine Parks.

Argo-Rowley Terrace Marine Park (Australian)
The operational area overlaps a very small part of the south-eastern corner of the Argo-Rowley Terrace Marine Park
(Section 4.4.1.1). The underwater sound EMBA overlaps two zones of the park:

e Multi use zone (IUCN VI)
e  Special purpose (Trawl) (IUCN VI).

Table 6.15 details and evaluates the potential impacts of seismic sound emissions on the category VI principles and with the
conservation values identified within Marine Park management plans.

Rev 1.0 Page 114



“SSearcher

Possum 3D Marine Seismic Survey Environment Plan

Table 6.15 - Potential impacts of seismic sound emissions on category VI IUCN principles and marine park values

IUCN category VI principles

The biological diversity and other natural
values of the reserve or zone should be
protected and maintained in the long term.

Management practices should be applied to
ensure ecologically sustainable use of the
reserve or zone.

Management of the reserve or zone should

contribute to regional and national

development to the extent that this is
consistent with these principles.

Details and evaluation of impact

The natural values of this MP relevant to potential impacts from seismic sound include:
Mermaid Reef and Commonwealth waters surrounding Rowley Shoals—an area of
enhanced productivity and high species richness, thought to be facilitated by internal
wave action generated by internal tides. See details of impacts below.

The seismic activity is not anticipated to impact productivity or species richness
because impacts will be limited to temporary displacement or individuals or temporary
impairment of hearing sensitivity in individuals for <24-hours.

Management measures for this seismic survey are identified below (Section 6.4.12).
Impacts will be limited to temporary displacement or individuals or temporary
impairment of hearing sensitivity in individuals for 24-hours. As such, ecological
sustainable use will be maintained because the underlying ecological processes will not
be impacted.

Allowing this seismic activity to be undertaken with the proposed management
measures and the limited impacts as described in the impact assessment will allow
regional and national development to occur in accordance with this principle.

Relevant values within the management plans for this MP

Mermaid Reef and Commonwealth waters
surrounding Rowley Shoals (high biodiversity)
(KEF)

Seafloor features — including aprons and fans,
canyons, continental rise, knolls/abyssal hills
and the terrace and continental slope

Fishes

Migratory seabirds

Pygmy blue whale BIA

Mermaid Reef Marine Park

The seismic activity is not anticipated to impact productivity or species richness
because impacts will be limited to temporary displacement of individuals or temporary
impairment of hearing sensitivity in individuals for 24 hours.

No effects on seafloor features are predicted.

High species richness of the Rowley Shoals and Mermaid Reef are identified as a value
of the Argo-Rowley Terrace MP. The very small portion of overlap between the
acquisition area and the marine park does not contain any significant benthic features
that indicate the presence of habitat for benthic fish species. However, the marine park
could contain pelagic fish species that could be temporarily exposed to seismic sound.
Based on the known behaviour of fish to avoid seismic sound, fish and sharks in this
MP may temporarily avoid the sound source. As such, their distribution and
abundances at local scales may be temporarily altered but are likely to return to pre-
seismic survey levels as soon as the vessel moves beyond the behavioural effect zone.
The acquisition area overlaps with small portions of the foraging areas for the little tern
and white-tailed tropicbird. It is possible that seismic sound could influence the
behaviour of their prey, however the area affected at any point in time during the
survey is extremely small relative to the broader foraging area available to both these
species. While little is known of the effects of seismic sound on the hearing of birds
when they are below the water surface, it is logical to predict that in close proximity to
the seismic source the behaviour of their prey (e.g. fish) are likely to be altered and
therefore the foraging behaviour of the birds may be affected. Therefore, birds are
unlikely to be diving for prey and exposed to damaging levels of sound.

Pygmy blue whales could experience temporary changes in behaviour, minor
displacement and a temporary reduction in hearing sensitivity (that is expected to
recover within 24 hours) during the period of the survey as described in Section 6.4.4.2.
Due to the very small overlap between the survey area and the marine park, limited
marine mammals within the marine park are likely to be affected.

The Mermaid Reef MP is zoned as national park IUCN category Il. Table 6.16 details and evaluates the potential impacts of
seismic sound emissions on the category Il principles and the values of the marine park.
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Table 6.16 - Potential impacts of seismic sound emissions on category Il IUCN principles and marine park values

IUCN category Il principles

Natural and scenic areas of national and
international significance should be protected
educational, and

for spiritual, scientific,

recreational or tourist purposes.

Representative examples of physiographic
regions, biotic communities, genetic resources
and native species should be perpetuated in as
natural a state as possible to provide ecological
stability and diversity.

should be
educational,

Visitor  use managed for

inspirational, cultural and

recreational purposes at a level that will
maintain the reserve or zone in a natural or
near-natural state.

Management should seek to ensure that
exploitation or occupation inconsistent with
these principles does not occur.

the

and

Respect should be maintained for

ecological, geomorphologic, sacred
aesthetic attributes for which the reserve or
zone was assigned to this category.

The needs of Indigenous people should be
taken into account, including subsistence
resource use, to the extent that they do not
conflict with these principles.

The aspirations of traditional owners of land
within the reserve or zone, their continuing
land management practices, the protection
and maintenance of cultural heritage and the
benefit the traditional owners derive from
enterprises, established in the reserve or zone,
consistent with these principles should be

recognised and taken into account.

Details and evaluation of impact

Seismic sound is not anticipated to directly impact on natural and scenic areas.
However, seismic sound could slightly exceed recognized diver safety guidelines in a
very small area (approximately a 5 km length of the 40 m depth contour) of the eastern
edge of Mermaid Reef for a very short period (several days). Consultation to date noted
that identified diving operations only potentially run in October and November which
is outside the proposed Possum 3D MSS survey timing. Impacts to divers are discussed
further in Section 6.4.10 and management measures for divers are detailed below in
Section 6.4.12. The recreational and tourism values of the park will recover after the
survey vessel has moved on from the area closest to the reef

The activity is too distant from most receptors in the MP to impact biotic communities,
genetic resources and native species. Impacts from seismic sound to this MP will be
limited to possible temporarily reduced hearing sensitivity in some migrating
cetaceans. As such, the biotic communities, genetic resources and native species
should be perpetuated in as natural a state as possible and will provide ecological
stability and diversity

The activity will not enter the MP and the activity does not constitute visitation.

The survey does not represent occupation or exploitation of the marine park. As
detailed for the other principles, the seismic survey will be managed so that biotic
communities are ecological sustainable.

By maintaining ecological attributes of the reserve, the proposed seismic activity is
respecting the zoning assigned to the reserve.

The seismic activity is not predicted to impact on subsistence resource use of
indigenous people.

The seismic activity is not predicted to impact on the cultural heritage or the benefits
to traditional owners.

Relevant biodiversity values within the management plans for this MP

Corals

Fishes

Invertebrates (other than corals)

The thresholds for impact to corals will not been reached for the seismic source used

in this survey therefore impacts to corals are not predicted.

Fishes within the Mermaid Reef MP could be exposed to noise levels capable of

changing their behaviour or inducing cumulative TTS - if they are located at the

shortest distance between the acquisition area and the park boundary. However, since

pelagic species are highly mobile it is unlikely that they would remain within the

cumulative TTS zone long enough to experience cumulative TTS. Furthermore, most of

the marine park will be unaffected by sound levels that could impact fish, therefore.

Impacts on pelagic fish populations in the marine park are highly unlikely with impacts

predicted to be limited to temporary changes in behaviour.

The seismic activity is not expected to impact on this value because:

e  theimpacts to crustaceans are not lethal, do not impact behavior and are unlikely
to have population level consequences

e sound levels capable of causing mortality or increased stress levels in molluscs
are not predicted to reach the Mermaid Reef MP. The behaviour of molluscs,
potentially squid and cuttlefish within these MPs could be temporarily influenced
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IUCN category Il principles

Marine mammals

Marine turtles

Avifauna

Rowley Shoals Marine Park

Details and evaluation of impact
through inducing a startle response for period that is likely less than the duration
of the survey. Lasting or population level impacts to molluscs within the MPs are
highly unlikely.
Levels of sound capable of causing injury such as instantaneous and cumulative PTS,
instantaneous TTS, or changes in behaviour are not predicted to enter the Mermaid
Reef MP. However, cumulative TTS exposure could occur for low frequency hearing
baleen whale species. For blue whales ANIMAT modelling suggests the number of
individuals exposed is likely to be low. Furthermore, Southall et al (2019) suggest this
will be a temporary hearing impairment with recovery in hearing likely within 24 hrs.
Management controls and a risk assessment are presented below in Section 6.4.12.
The sound levels reaching the park are predicted to be below any effect thresholds for
marine turtles.
Sound levels capable of affecting prey for seabirds are unlikely to enter the Mermaid
Reef MP given the acquisition area is ~7 km a from the park boundaries. At this
distance avifauna prey is unlikely to be affected, as detailed in the fish and invertebrate
impact assessment sections.

Rowley Shoals MP is managed by the Western Australian government. Table 6.17 details and evaluates the potential impacts
of seismic sound emissions on the strategic objectives listed under the marine park management plan.

Table 6.17 — Potential impacts of seismic sound emissions on the strategic objectives of Rowley Shoals MP management plan

Strategic objectives

Conservation

e to maintain the marine biodiversity of the
MP;

e to maintain ecological integrity (i.e. key
ecosystem structure and function);

Science and Education

e to promote education, nature
appreciation (through recreation and
tourism opportunities) and scientific
research in the MP.

Public Participation

e to promote community involvement in
the management of the MP.

Recreational Uses

e to facilitate, manage, and, where
appropriate, assist in the management of
recreational activities within an equitable
and ecologically sustainable framework;
and

Commercial Uses

e to facilitate, manage, and, where
appropriate, assist in the management of
commercial activities in the MP within an
equitable and ecologically sustainable
framework.

Details and evaluation of impact

The activity is too distant from most receptors in the MP to impact biotic communities,
genetic resources and native species. Impacts from seismic sound to this MP will be
limited to temporary reduced hearing sensitivity in some migrating cetaceans.
Therefore, the marine biodiversity and ecological integrity are unlikely to be impacted.

The seismic activity is not anticipated to prevent or impact on science and education

of the MP and potential interference with research activities by CSIRO and AIMS will be
managed by SIMOPS planning.

The seismic activity is not anticipated to prevent or impact on public participation of
the MP

The seismic activity is not anticipated to prevent or impact on recreational uses of the
MP, noting potential impacts to divers discussed above.

The seismic survey will not affect other commercial activities in the MP.

Relevant values within the management plans for this MP

Intertidal and subtidal coral reef communities

Invertebrates (other than corals)

The thresholds for impact to corals will not been reached for seismic source used in
this survey therefore impacts are not predicted.

The seismic activity is not expected to impact on this value because:

- the impacts to crustaceans are not lethal, do not impact behavior and are unlikely to
have population level consequences

- sound levels capable of causing mortality or increased stress levels in molluscs are
not predicted to reach the Mermaid Reef MP. The behaviour of molluscs, potentially
squid and cuttlefish within these MPs could be temporarily influenced through
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Strategic objectives Details and evaluation of impact
inducing a startle response for period that is likely less than the duration of the survey.
Population level impacts to molluscs within the MPs are highly unlikely.

Finfish Pelagic fish, sharks and site-attached fish in the Rowley Shoals MP are not predicted to
be affected by seismic sound as they are too distant from the sound source.

Turtles The park boundary is 21.6 km from the acquisition area, therefore sound levels are
predicted to be below any effect thresholds for marine turtles in the MP.

Seabirds Sound levels capable of affecting prey for seabirds are unlikely to enter the Rowley
Shoals MP given the acquisition area is 21.6 km from the park boundaries. At this
distance avifauna prey is not predicted to be affected.

Cetaceans Levels of sound capable of causing injuries such as instantaneous and cumulative PTS,
instantaneous TTS, or changes in behaviour are not predicted to reach the Rowley
Shoals MP. However, cumulative TTS exposure could occur for low frequency hearing
baleen whale species. For blue whales ANIMAT modelling suggests the number of
individuals exposed is likely to be low. Furthermore, Southall et al (2019) suggest this
will be a temporary hearing impairment with recovery in hearing likely within 24 hrs.
Management controls and a risk assessment are presented below in Section 6.4.12.

6.4.9 Impact assessment - Commercial fisheries

The Mackerel Managed Fishery and North West Slope Traw! Fishery are the only historically active (recorded catch within
the last 5 years) fisheries within or adjacent to (within 10 km of) the acquisition area. For the purposes of the impact
assessment on finfish, a 10 km buffer (the approximate distance at which cumulative TTS could occur) has been added
around acquisition area and laid over the actively fished areas to assess the potential area within each fishery where fish
behaviour (potentially including catchability) may be affected.

Mackerel Managed Fishery

The acquisition area and the area where sound levels may exceed the behavioural threshold for fish (10 km range), do not
overlap the actively fished areas of the MMF (Figure 4.20). Fishers from the MMF are generally active in waters shallower
than 70 m (WAFIC 2019). Initial fisheries catch and effort data recorded between 2014-2019 sourced from DPIRD on
28/10/2019 identified one 2018 record of fishing effort in approximately 400m of water within the acquisition area, which is
considered unusual as the depth of the acquisition area is outside the usual actively fished area for this fishery (via
consultation with WAFIC and DPIRD, 2020). Subsequent fisheries catch and effort data recorded between 2018-2020 sourced
from DPIRD on 19/07/2021 shows no reference to the one 2018 record of fishing effort which has been removed from the
list.

It is theoretically possible that Spanish mackerel, the target species of this fishery, could occur in the acquisition area, but as
described in the fish impact assessment for pelagic fish ( Section 6.4.6), these highly mobile, pelagic fish are likely to avoid
the sound source and not experience mortality, injury or instantaneous TTS.

If Spanish mackerel are present within approximately 9 km of the seismic source, some individuals could develop TTS through
cumulative exposure. However, this relies on the fish remaining within 9 km of the vessel for the full 24 hours and if they did,
it would only cause a reduction in hearing sensitivity that is recoverable in 18-24-hours (Popper et al 2005). The Mackerel
Managed Fishery spawning period is outside the survey acquisition timing and is highly unlikely to be impacted by the
Possum 3D seismic activity.

North West Slope Trawl Fishery

The acquisition area overlaps 2.33 % of the total area of the North West Slope Trawl! Fishery (NWSTF) and evidence suggests
that most of the permitted area of the fishery is actively fished (ABARES 2018). Based on the impact assessment conducted
on crustaceans (above) it is possible that scampi (the target species of the NWSTF) within the acquisition area could
experience statocyst damage as a result of seismic sound exposure, but this is likely to be recoverable after moulting as has
been recorded for other decapod crustaceans (Day et al 2019). The evidence from experiments conducted on other
crustacean species suggests sub-lethal effects on adults, behavioural effects or impacts on embryos on berried females and
the larvae that subsequently hatch are unlikely (Day et al 2016). (See impact assessment for crustaceans in Section 6.4.3.2 for
the reasoned and scientifically supported evidence which has been used as the basis of this assessment). Furthermore,
scampi are known to burrow in soft seabed substrate which may make them less vulnerable to increased underwater sound
levels (Bell et al 2006).

Any effects to stocks in the 2.33% of the fishery are unlikely to be permanent (Day et al 2019). The best available scientific
evidence shows that seismic sound exposure did not change catch rates of prawns in much shallower waters (Andriguetto-
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Filho et al 2005). Furthermore, a review of all the available scientific evidence found exposure to seismic sound did not affect
catch rates in invertebrates (Carroll et al 2017), nor did a Before-After-Control-Impact study on the catch rates of snow crabs
exposed to seismic sound (Morris et al 2018) . Based on this evidence it is reasonably predicted that the Possum 3D survey
is unlikely to affect the sustainability of the stock and overall catch rates of scampi in the North West Slope Trawl fishery.

6.4.10 Impact assessment — Tourism and recreation
Tourism and recreation activities which may be impacted by seismic sound are diving (snorkelling and SCUBA) and fishing.

The Rowley Shoals support low level of fishing effort, primarily due to their isolation from major population centres. Given
the distance of the seismic vessel from the shallow reefs around the shoals, no interference with recreational fishing is
predicted. Impacts on the fish are addressed in Section 6.4.6.

The peak diving season is in October and November due to weather conditions outside these months. Several charter boat
operators run expeditions to the shoals during these months. Impacts to recreational divers are assessed below.

Diving exposure threshold

The Diving Medical Advisory Committee (DMAC) advises on commercial diving safety management and has released
information on safe diving distance from seismic survey operations. DMAC notes that there is limited understanding of the
effects of seismic pressure waves on divers, and that the multiple factors involved make it difficult to determine a safe or
tolerable distance for diving operations (DMAC 12 Rev. 2.1 — 2020).

Evidence based on effects of underwater sound emissions on both military and recreational divers suggests that sound levels
below 145 dB re 1 pPa (SPL; Lp) within a frequency range between 100 and 500 Hz is safe for recreational divers and swimmers
(Ainslie 2008 and Parvin 2005).

Evaluation of impacts to divers

The exposure threshold has been combined with numerical propagation modelling to predict a sound exposure regime at
the nearest potential dive location to the survey acquisition area. Few recreational divers dive deeper than 40 m and this is
taken as the realistic limit of diving activity on the shoals.

The 40 m depth contour at Mermaid Reef nearest the acquisition area has been identified as the nearest potential dive
location and is considered representative of the greatest underwater sound impacts on divers. When the seismic vessel is at
its closest point to the 40 m depth contour (Site 3 in Appendix C), the modelled sound level of 147.4 dB re 1 pPa (SPL; Lp) at
this location slightly exceeds the recommended safety threshold of 145 dB re 1 pPa (SPL; Lp). Sound levels reaching the
representative 40 m dive site from the two adjacent sites modelled (Sites 1 and 2) did not exceed the threshold, indicating
it would be a transient exceedance.

The modelling showed that as the sound reaches the steeply rising reef edge its energy decreases dramatically. The leeward
sides of the reef are predicted to be exposed to significantly lower sound levels and most of the reef will be exposed to lower
than the threshold value throughout the survey. The area on the north-west side of Mermaid Reef that is predicted to be
exposed to sound above the recreational diver sound threshold is highly localised and would only be exposed to sound at
this level for a short time.

The sound exposure to the rest of the Rowley Shoals remains well below the diver safety threshold during the entire survey.

Some audible sound levels will likely be present around the waters of the Rowley Shoals, including Mermaid Reef, during
the seismic activity. However, sound levels experienced during diving are unlikely to cause discomfort or prevent diving
activities.

6.4.11 Additive impacts

6.4.11.1 Multiple surveys
Previous and potentially concurrent seismic surveys have been derived from NOPSEMA's website and are listed in Table 4.11.

Additive impacts from previous seismic surveys in the same areas can occur when the timing between surveys is less than
the recovery rate of any predicted impacts to receptors. Since the last completed survey was approximately one year prior
to the Possum MSS and there is no overlap in the acquisition or operational area, additive effects are not anticipated.
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It is difficult to predict which surveys will occur concurrently since the other surveys have operational windows that extend
beyond the Possum 3D MSS and acquisition timing will depend on vessel availability. At the time of writing this EP there has
been a significant downturn in the petroleum industry associated with the COVID-19 pandemic which could affect the
exploration activities for some years. Therefore, many of the planned seismic activities may be cancelled or delayed which
will further reduce the potential for concurrent surveys. This may particularly apply for surveys planned as multiclient
acquisition.

It is not good industry practice to acquire seismic concurrently due to the impact on the quality of the data obtained. If a
survey does operate concurrently with an adjacent survey, impacts may result from slightly increased sound levels of
approximately 6 dB SPL in the far field where the sound waves converge (Hass 2013). Because the sound levels have already
attenuated to lower levels in the far field a 6 dB SPL increase in sound is unlikely to have an impact. For example, if a
separation distance of 40 km is maintained between vessels the sound waves will likely intercept at 20 km where the sound
level has dropped to approximately 150 dB SPL. Therefore, it is expected that an increase to 156 dB SPL will have little to no
effect on environmental receptors because this is below the known effect thresholds.

6.4.11.2 Reacquisition

Reacquisition of particular seismic lines and/or part lines (overlaps) may be required to obtain seismic coverage to acceptable
industry standard. Reacquisition and overlaps have the potential to re-expose benthic receptors (invertebrates and fish)
within the acquisition area. However, the exposure of benthic fish is unlikely to be significant because the survey area is
devoid of suitable habitat. However, if present mobile benthic species are only likely to exposed to levels that induce TTS or
behavioural response which is recoverable within 24 hours of initial exposure.

For benthic invertebrates there is the potential for reacquisition or overlap lines to transect over previously exposed
individuals. The results from Day et al (2016) which have been used to support the impact assessment of crustaceans assessed
multiple exposure regimes. The effects during reacquisition are not anticipated to be greater than the conservative
assessment of impacts provided in that work. Furthermore, reacquisition overlapping of previously surveyed locations is
typically only conducted over short segments of individual survey lines where previously acquired data is considered of
insufficient quality. Therefore, any additional impacts from reacquisition is expected to be minor.

6.4.12 Seismic sound risk assessment

Nature and Scale of Impacts and Risks
Refer to the above Section 6.4.2 to Section 6.4.10
Good Industry Practice
EPBC Policy Statement 2.1 Interaction between offshore seismic exploration and whales Part A: Standard Management Measures. (EPS
4.5):

e  Implementation of 500 m shutdown, 2 km low power and 3 km observation zones (for seismic surveys where received sound

exposure level for each shot will exceed 160 dB re 1uPa2-s, for 95 % of seismic shots at 1 km range).
e Do not program seismic surveys in areas where and when whales are likely to be breeding, calving, resting or feeding.
e Implement procedures for:
o  Pre start-up observation

Soft start
Start-up delays
Operations
Stop work

O O O O O

Night-time and low visibility.

DMAC 12 Safe Diving Distance from Seismic Surveying Operations. (DMAC 2020): (EPS 4.4)

1. Where possible, plans should be made to avoid overlapping seismic and diving activities. Where this is not possible, the activities
should be prioritised and a simultaneous operations (SIMOPS) plan developed.

2. Where diving and seismic activity are scheduled to occur within a distance of 45 km, it would be good practice for all parties to be
made aware of the planned activity where practicable. This should include clients/operators, diving and seismic contractors.

3. Where diving and seismic activity will occur within a distance of 30 km a joint risk assessment should be conducted, between the
clients/operators involved and the seismic and diving contractors in advance of any simultaneous operations. The risk assessment
should consider ramp-up trials as well as other risk control measures e.g. reduction in source sizes, changes to firing intervals,
timeshare/prioritisation etc. Seismic operators should consider whether a source output modelling study should be undertaken to
predict sound pressure levels at diving locations. If so, these sound pressure levels should be considered together with other relevant
factors in the risk assessment.

4.  The maintenance of effective communication and co-operation between the seismic vessel and the diving vessel is essential. If the
risk assessment generates a requirement for a ramp up trial, it should define the start point or location at which the trial commences
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taking into account the planned movement of the vessel and an appropriate predetermined communication plan between seismic
party manager and diving supervisor.
The minimum safe distance, as determined from the risk assessment or testing outlined above, should not be compromised by
either party.
There should be regular effective communication between the seismic vessel and diving vessel so that those in control of seismic
and diving operations are aware of each other’s work programmes .A communications check should be conducted between vessels
at a pre-defined regular frequency in order to reduce the chance of an unknown communications failure.
Should any member of the diving team in the water suddenly experience discomfort, the seismic source should be turned off
immediately or the bell run terminated if a request is made to do so. The SIMOPS plan should include contingency arrangements
for this situation.
Following the risk assessment and any ramp-up trials local factors may change. This combined with individual diver susceptibility
may produce the need for further risk assessment and a management of change process.
The health impact of exposure to noise in the underwater environment is difficult to assess. A diver's exposure should be terminated
if the noise level:

a. interferes with diver communications;

b. is considered to exceed acceptable noise exposure levels;

c.  induces discomfort; or

d. places the diver at risk in any other way.
Diving operations may continue if none of these criteria for terminating diving operations are present, including diving within 30 km
(18.6 miles) of seismic surveying operations
Diver reports suggest that communications problems may often provide the earliest and most reliable/objective indication that the
underwater noise from a seismic source has reached an unacceptable level. It is therefore strongly emphasised that the seismic
source must be turned off immediately or the bell run terminated if the noise level compromises communications between the
diver(s) and diving supervisor. In order to conduct diving operations safely there must always be good communications between
the divers in the water and the supervisor in dive control.
When simultaneous operations are conducted, the diving contractor should generate and submit a short online Report of
Simultaneous Seismic and Diving Operations at www.dmac-diving.org/data. DMAC will periodically review the data gathered from
such reports.

Organisations which provide consent for seismic operations may wish to take into account the potential impact of seismic activity on
divers and consider whether a requirement for monitoring the area for new diving activity is appropriate.

Diving contractors and clients/operators should seek to ensure they are aware of planned or consented seismic operations using all
reasonable means.

Environmental Impact Assessment

X X '_:‘ ~
Potential Consequence 5 Likelihood Discussion 5 % &
[
Plankton communities
Lethal impacts are predicted to occur in the water column at up to The minor impacts described are
120 m from the source, with a radius of this zone exposed as the likely to occur.
vessel moves along the sail line. However, zooplankton population
dynamics are characterised by natural rapid expansion, crashes and o
recovery due to the nature of their life history traits. Based on realistic @
thresholds by Popper et al (2014) the recovery of local zooplankton E > §
populations is likely to occur well within three days. As such, the worst s = IS
credible impact is temporary and localised to the survey area. < = =
Benthic communities
Impacts on benthic invertebrates have been assessed (see Section The minor impacts described are
6.6.3). The worst credible impact to crustaceans is physical damage likely to occur.
(non-lethal, recoverable) to individuals within 344 m of the seismic A featureless, sandy-mud seabed
vessel (based on threshold for lobsters). Scampi will be less exposed with sparse sessile organisms is
due to burrowing habit. likely to be the dominant substrate
With respect to molluscs: within the operational area.
. Mortality in benthic molluscs as a result of seismic sound
exposure is unlikely to be significantly greater than natural o
levels of mortality _ @
e  The stress response that molluscs may undergo when E :Z; §
exposed to seismic sound is not expected to increase ?? é )

mortality levels beyond natural levels
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. Behavioural effects will be temporary and will possibly reduce
over time due to habituation.

No impacts are expected to corals.
Marine Fauna - mammals
For the purpose of this risk assessment the credible worst case
impacts to mammals are those to pygmy blue whales, due to their
hearing sensitivity and higher likelihood of presence due to a nearby
migration BIA. Instantaneous PTS and TTS injury to blue whales within
the immediate area (30 m and 60 m respectively) of the seismic source
is predicted (with no controls in place). Some temporary effects on
hearing sensitivity through cumulative TTS exposure is possible,
however the number of individuals is likely to be small. TTS is not
anticipated to have long term health or survival consequences and
the effects on the energetics of individuals are likely to be minor.

The consequence rank is based on the risk of PTS and TTS.

Marine Fauna - reptiles

For the purpose of this risk assessment, the credible worst case
impacts to reptiles are those to turtles, Any turtles that occur within
the acquisition area will likely be transiting and/or foraging and in
open oceanic waters will likely be at very low densities. Instantaneous
physical impacts to turtles are not predicted, with cumulative PTS and
TTS ranges predicted in the immediate area only (60 m and 880 m
respectively).

Effects on behaviour will only be temporary and within 3.6 km from
the seismic source.

The consequence rank has been based on the risk of physical injury
to marine turtles.

Marine Fauna - bony fish and sharks

For mobile benthic fish recoverable injury could occur up to 144 m
either side of the survey line for fish which do not avoid the sound.
Instantaneous TTS is not predicted to occur.

For pelagic fish, mortality and recoverable injury are theoretically
capable of occurring within 60 m to 120 m (Table 6.13) from the
source; however, pelagic fish and sharks within the behavioural effect
zone of the seismic source are predicted to actively avoid the sound
source. Pelagic fish are highly mobile it is unlikely that they would
remain within the cumulative TTS zone long enough to be exposed to
sustained levels of sound that may cause cumulative TTS. Even if they
did experience TTS through cumulative exposure, they are likely to
recover within 24 hrs (Popper et al 2014) with negligible ecological
effects.

It is predicted that behavioural responses in fish and sharks will occur,
however are unlikely to occur beyond 10 kilometres of the source.
There are no known spawning grounds within or near the acquisition
area, therefore impacts to spawning are considered unlikely.

The sound source has the potential to impact individual whale sharks
that may be present in the foraging BIA during the survey. However,
these effects are minimised since most of the foraging BIA will remain
available for foraging activities and there are no foraging aggregation
areas in the ensonified area.

The consequence rating is based on the potential for mortality and
recoverable injury of whale shark.

[C] Serious

[B] Moderate

[C] Serious

“SSearcher

With the implementation of the
good practice controls (EPBC Policy
Statement 2.1) this
unlikely.

impact is

The seismic vessel is continually
moving when the seismic source is
powered up. Given the 24-hour
cumulative zones of effect are small
(60 m for PTS and 880 m for TTS) in
relation to the survey area, it is
highly unlikely that a turtle could
remain this effect zone for sufficient
time to elicit a cumulative effect. If
the seismic vessel is travelling at 4-
6 knots a turtle, even moving in the
same direction as the seismic vessel,
would only be within the cumulative
effect zone for a few minutes.

With the implementation of the
good practice controls (EPBC Policy
Statement 2.1),
implementation of a soft start

specifically the

procedure, this impact is unlikely.

[2] Unlikely

[2] Unlikely

[2] Unlikely

[8] Tolerable

[5] Acceptable

[8] Tolerable
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Marine Fauna - avifauna

The acquisition area overlaps a very small portion of the white-tailed
tropicbird breeding BIA and a very small portion of the little tern
resting BIA. Only birds diving and foraging within the operational area
would be exposed to seismic sound while diving for small pelagic
fishes near the sea surface, or affected by changes in prey distribution.

It is considered reasonable that birds may avoid the seismic sound
and physical impact is considered not credible. Seismic sound
theoretically has the ability affect the tropicbird foraging through
avoidance of diving for prey or through disturbing their prey.

Only the area around the seismic source (approximately 10 km) at any
one time is expected to influence fish behaviour and therefore
potentially influence the availability of their prey source. As such, at
any moment in time the affects to potential foraging sources is
extremely small. Further, the area of the BIA overlapped with the
acquisition area (approximately 10-15%) is small, leaving most of the
BIA available for foraging.

Protected areas

The main values of the closest KEF ecosystem are associated with reef
lagoons in less than 40 m water depth, which are approximately
14 km from the acquisition area and beyond the distance for sound
to fall below effect thresholds for fish, benthic invertebrates and
plankton.

As detailed in Section 6.4.8, the key values with potential to be
impacted at marine parks are:

Fishes within the Mermaid Reef MP: could be exposed to noise levels
capable of changing their behaviour or inducing cumulative TTS — if
they are located at the shortest distance between the acquisition area
and the park boundary. However, since pelagic species are highly
mobile it is unlikely that they would remain within the cumulative TTS
zone long enough to experience cumulative TTS. Most of the marine
park will not reach sound levels that could impact fish, therefore
further reducing the potential impacts to pelagic fish in the marine
park. Impacts on pelagic fish populations in the marine park are highly
unlikely with impacts predicted to be limited to temporary changes in
behaviour.

Mammals within the Argo-Rowley Terrace Marine Park (Pygmy blue
whales are a value), Mermaid Reef Marine Park and Rowley Shoals
Marine Park: could experience temporary changes in behaviour, minor
displacement and a temporary reduction in hearing sensitivity (that is
expected to recover within 24 hours) during the period of the survey.
Effects on marine mammals within the marine park are likely to be
negligible.

Commercial Fisheries

As detailed in Section 6.4.9 the worst credible impact to a commercial
fishery would be a temporary reduction in stock levels within a very
small percentage of a fishery.

Any impacts will be temporal and local in nature, and only impact a
very small part of the NWSTF.

[A] Minor

[A] Minor

[A] Minor

“SSearcher

A minor impact on avifauna
behaviour is considered unlikely.

The behavioural and cumulative TTS
impacts described are
conservatively considered likely to
occur.

The MMF is highly unlikely to be
impacted by the Possum 3D seismic
activity.

The Possum 3D survey is unlikely to
affect the overall catch rates of
scampi in the North West Slope
Trawl fishery.

[2] Unlikely

[4] Likely

[2] Unlikely

[3] Acceptable

[10] Tolerable

[3] Acceptable
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Tourism and Recreation

The only credible impacts to tourism and recreation is in relation to
divers.

When the seismic vessel is at its closest point to potential diving
locations (north-west of Mermaid Reef), the modelled sound level of
1474 dB re 1 pPa (SPL; LP) at this location slightly exceeds the
recommended safety threshold of 145 dB re 1 pPa (SPL; LP). Sound
levels reaching the representative sites from the two adjacent seismic
sites modelled did not exceed the threshold, indicating it would be a
transient exceedance. The area predicted to be exposed to sound
above the recreational diver sound threshold is highly localised and
would only be exposed to sound at this level for a short time.

[B] Moderate

Risk Type
Type | Risk is determined to be Type B as:
B e theresidual risk is Tolerable or greater

“SSearcher

With the implementation of the
good practice controls (DMAC 12
Safe Diving Distance from Seismic
Surveying Operations Rev 2.1),
impact to diver safety are
determined to have a likelihood of
Rare.

[1] Rare

Overall Residual Risk

Risk e there has been stakeholder feedback concerning the potential impact of

anthropogenic sound due to the seismic array

Although the activity and risk are well understood, and good practice control measures are

well defined, there has been stakeholder feedback concerning the potential impact of the
presence of anthropogenic sound due to the seismic array. Searcher has undertaken
additional risk assessment and cost/benefit analysis to identify further control measures to

those identified as ‘Good Practice’ above.

Environmental Performance Outcomes (EPOs) relating to this aspect include:

EPO 1 No long term or permanent impacts to plankton communities as a result of the activity

EPO 2 No permanent change in benthic communities as a result of the activity.

Tolerable

[2] Acceptable

EPO 3 No physical injury (PTS or TTS), mortality or disturbance during peak breeding or migration period to EPBC Act listed (marine
fauna) species due to noise associated with the operation of vessels and seismic sources and Seismic acquisition is consistent with the

Recovery Plans for EPBC listed marine species.

EPO 5 No impact on values of marine protected areas not inconsistent with the management principles and objectives of the marine

park or other protected area.

EPO 7 No impact on values of marine protected areas not inconsistent with the management principles and objectives of the marine

park or other protected area.

EPO 11 No health impacts on divers or recreational activities due to seismic sound.

The Control Measures are consistent with Good Industry Practice summarised above, additional Control Measures considered for this
aspect are shown below with Environmental Performance Standards (EPSs) and Measurement Criteria for the EPOs described in Section

9, Table 9-2.
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Evaluation of Additional Control Measures (Detailed ALARP Evaluation)

Control Measure

Do not conduct Possum MSS

Conducting the survey during
daylight hours only

Equipment  specification and
procedures: Minimum practical
source size selected to acquire
survey data and meet the
geophysical objectives of the
survey. (EPS 4.1)

Application of EPBC Policy
Statement 2.1 Part A: Standard
Management Measures to whale
sharks — with 500m shutdown
zone. (EPS 4.6)

Application of EPBC Policy
Statement 2.1 Part B: Up to two
MFQ's, trained to an
internationally recognised
standard, will be on board with
one MFO on watch at all times
during daylight hours of seismic
acquisition.(EPS 4.7)

Application of EPBC Policy
Statement 2.1 Part B: Passive
Acoustic Monitoring (PAM).

Type

Elimination

Elimination

Engineering

Administrative

Administrative

Engineering / Isolation

Environmental Benefit

Prevents all impacts to
marine fauna.

Minimisation of effects to

marine  mammals and
turtles due to increased
to detect

implement controls.

ability and
Minimisation of effects to
marine fauna.

Significantly reduces
likelihood of mortality
and recoverable injury to
whale sharks as a result of
seismic sound emissions.
Visual  detection  of
marine fauna in proximity

to seismic source.

Detection of cetaceans at
night-time, but limited
use due to expected low
population densities in
the area.

Cost (% of
project)
>10%

>10%

<1%

5-10%

<1%

2-5%

Implemented

Not adopted

Not adopted

Adopted

Adopted

Adopted

Not adopted

“SSearcher

Cost benefit analysis

There is minimal environmental benefit from this control given the predicted negligible
impacts to marine fauna and other marine users.

Titleholders are required by NOPTA to acquire seismic data within specified time frames.
Data is required to meet business objectives. The cost of this control measure is grossly
disproportionate to the environmental benefits.

Minimal environmental benefit would be gained as effects are already low. This control
would effectively double the cost of the survey and render it financially unviable. Therefore,
the cost is grossly disproportionate to the benefit gained.

Utilisation of smallest practical seismic source to minimise underwater sound emissions and
potential impacts to marine fauna.

Aligns with management actions for whale shark management / recovery plans and
conservation advice. 500 m shutdown zone give a suitable buffer to the predicted mortality
and recoverable injury zone of up to 120 m.

Although the acquisition area is not considered to be located within an area of moderate to
high likelihood of encountering whales, the operational area does overlap part of the pygmy
blue whale migration BIA and so inclusion of an MFO, trained to an internationally
recognised standard, is considered conservative.

Consistent with Part B of EPBC Policy Statement 2.1, an MFO will be on board the seismic
vessel and on duty during daylight hours of survey.

Although PAM can be used to supplement visual observations made by MFOs, the method
is dependent upon animals vocalising.

Costs for engaging a trained PAM operator for the survey are approximately US$640,000.
The additional cost of having a qualified PAM operator and equipment on board for the
duration of the survey when few or no detections are expected was determined to outweigh
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Application of EPBC Policy Visual ~ detection  of
Statement 2.1 Part B: Spotter

vessel / aircraft.

Engineering / Isolation
marine mammals over
greater ranges from the
seismic source

Application of EPBC Policy | Isolation Minimisation of effects
Statement 2.1 Part B: Adaptive

management — During pygmy

on pygmy blue whales

blue whale migration period
(September to December, April
to July), if three blue whale-
instigated power-down or shut-
down situations, or seven or
more confirmed blue whale
sightings, occur during a 24 hour
period (commencing from the
time of the first whale instigated
shut-down or sighting), seismic
acquisition ~ will  not  be
undertaken during the
subsequent night-time. Seismic
acquisition will not resume at
night-time until there has been a
24-hour
acquisition during which no

period of seismic

power-downs / shutdowns have

5-10%

1-3%

Not adopted

Adopted

“SSearcher

any limited additional benefit that PAM might provide, particularly given the proposed soft-
start, night-time and low visibility procedures. Given that the operational area does not
overlap any critical habitat (i.e. feeding, breeding, calving areas) or a constricted migratory
pathway for cetaceans, and the limited detections expected from the use of PAM, the cost
of this option is considered to outweigh the limited potential for any further reduction to an
already low level of risk.

The use of a dedicated spotter vessel/plane would add considerable cost to the survey and
would add to the overall environmental footprint of the survey (e.g. through physical
presence, emissions and discharges etc.). Lack of availability of aircraft capable of long-
range, long duration flights from the nearest viable airport (Karratha) is also a major
consideration. Low numbers of marine mammals are expected to be encountered in the
operational area. Given the uncertain benefits and viability of spotter planes/vessels and the
added environmental footprint, the cost associated with engaging a dedicated spotter vessel
or plane plus the added safety risks to personnel are considered disproportionate to the
minimal environmental benefit of identifying marine mammals ahead of the survey vessel.
Further reduces the low likelihood of impacts to pygmy blue whales if timing for the survey
overlaps with the likely presence of this species in the region and addresses uncertainty in
movements through the area.
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occurred for pygmy blue whales.
(EPS 4.8)

Shut down zone for foraging
seabirds near the seismic source.

Phasing of the survey to avoid
pygmy blue whale and whale
shark migration period. (EPS 4.9)

Commercial

Fishery Adjustment:
Payment  of adjustment to
commercial fishers for
evidence-based loss of
catch, displacement and
Fishing gear loss or

damage. (EPS 1.21)
Searcher will engage with
proponents identified as having
potential concurrent  seismic
activities prior to commencing
the Possum 3D MSS and

develop a concurrent operations

Elimination

Elimination

Administrative

Administrative

Elimination/minimisation
of effects to seabirds

Avoids the effects of
survey on whales and
whale sharks

‘Adjustment’
arrangement for
commercial fishery
licence holders affected
by the activity to reduce
potential commercial
impacts.

Reduce cumulative
effects of underwater
sound emissions from the

seismic source.

1-3%

>10%

>10%

<0.5%

Not adopted

Partially
adopted
(survey Dec -
Jul)

Adopted

Adopted

“SSearcher

There is already very low likelihood of birds foraging near the operating seismic source, there
is a very low risk they could be directly impacted, and the potential impacts on their prey
distribution (through effects on behaviour) is very small relative to their available foraging
area. In addition, shut-downs for seabirds would be impracticable to implement and place a
disproportionate amount of effort on MFOs and crew potentially adding to delays in the
survey duration. Therefore, the cost of implementing this control is predicted to be grossly
disproportionate to the environmental benefit gained.

The migration period for whale sharks is Jul-Nov and for blue whales is Apr-July (north)and
Sept-Dec (south). The most appropriate acquisition window, considering environmental
sensitivities (including pygmy blue whale migration periods), weather conditions and
allowing a sufficient window to enable successful engagement of a seismic vessel, is
December to July and hence there could be a partial overlap of MSS with migration periods.
The survey is only expected to take approximately 70 days. Therefore, if the acquisition
period does overlap with the migration periods, it will only be a small portion of the
migration periods. Further, only a small portion of the pygmy blue whale migration corridor
and the whale shark foraging BIA will receive sound levels above TTS levels.

Restricting the MSS schedule to completely avoid these migration periods will significantly
increase vessel contracting fees and place logistical constraints (e.g. weather and vessel
availability) that jeopardise the viability of the survey.

Searcher is a member of the Collaborative Seismic Environment Plan (CSEP) consortium
that underpins the NERA Commercial Fishing Industry Adjustment Protocol. As such, as
negotiated with commercial fishing peak industry bodies, including AFMA, WAFIC and
the Northern Territory Seafood Council. The CSEP Adjustment Protocol details an
evidence-based process for commercial fishers to make a claim for loss of catch,
displacement or gear damage within an Adjustment Area, a copy of which is available
on the NERA website (NERA 2021)

Environmental benefit outweighs additional cost.
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plan for any concurrent surveys
identified within 60 km of the
acquisition area.(EPS 4.2)

A minimum separation distance
of 40 km will be maintained
between the Possum 3D MSS
survey vessel and  other
operating seismic sources. (EPS
4.3)

100 m ‘turtle pause’ when a
turtle is within 100 m of the
active source (EPS 4.10)

Isolation

Administrative/Isolation

Elimination/minimisation
of cumulative effects of
underwater sound
emissions  from  the
seismic source

Avoid effects of survey on
turtles

2-5% Adopted

<0.5% Adopted

“SSearcher

Environmental benefit outweighs additional cost.

Reduces impact to turtles. Benefit outweighs additional cost.
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Residual Risk Following the Application of Additional Controls

In addition to implementing all ‘Good Practice’ management measures in accordance with regulations and industry

guidelines, Searcher has also identified additional measures to manage the discharge of anthropogenic sound due to

the seismic array. Given the good practice and additional controls that have been proposed, the likelihood of impacts peisiable
occurring is further reduced, however some minor impacts (behavioural or short lived) are still likely to occur. Therefore,

the overall risk rating remains Tolerable.

ALARP Justification

Given the decision context is ‘Type B’, and:

e  Searcher has a high degree of certainty of the effectiveness of well-established control measures to ensure the level of impact
to the environment from the discharge of anthropogenic sound due to the seismic array is ALARP;

e  All relevant ‘Good Practice’ control measures have been adopted by Searcher to manage the potential impacts and risks
associated with the discharge of anthropogenic sound due to the seismic array to ALARP;

e Searcher has committed to convey the ‘Good Practice’ control measures to vessel operators to ensure they are aware of their
obligations;

Searcher considers that the environmental impacts and risks associated with the discharge of anthropogenic sound from the seismic

array are managed to ALARP.

Demonstration of Acceptability

Acceptable Level Criteria (General) Statement of how the acceptance criteria has been met

1. The environmental impact or risk is deemed to be | Risks and impacts have been reduced to ALARP as demonstrated above.
ALARP.

2. Principles of ESD not compromised and relevant | The best practice control measures to be implemented in this EP will
requirements for environmental approvals (EPBC @ prevent irreversible individual and ecological damage. Any environmental
Act Part 3, Division 1) met. effects will be temporary. Therefore, biological diversity and ecological

health will be maintained.

3. The management of the activity is consistent with a | Blue whales: This EP has assessed the potential impacts to Blue and Sei
plan of management for a Marine Park and/or a = whales. Through the application of the proposed controls, death or injury
recovery plan for a threatened species. to these whales is highly unlikely. There may be localised and temporary

displacement of individuals within their known foraging areas but they are
not expected to be displaced from their foraging BIA. Any reduction in
hearing sensitivity is expected to be small and temporary (24 hrs) and no
population level impacts are predicted. Therefore, the objective of
minimising anthropogenic threats has been achieved.

Fin whales: Through the application of the proposed controls, death or
injury to these whales is highly unlikely. Any reduction in hearing sensitivity
is expected to be small and temporary (24 hrs) and no population level
impacts are predicted. Therefore, the objective of ensuring ongoing
recovery has been achieved.

Sei whales: Through the application of the proposed controls, death or
injury to these whales is highly unlikely. Any reduction in hearing sensitivity
is expected to be small and temporary (24 hrs) and no population level
impacts are predicted. Therefore, the objective of population recovery and
protection from threats has been demonstrated.

Whale sharks: The behavioural response to avoid the sound source and
controls implemented to significantly reduce injury are consistent with the
objective of facilitating recovery of whale sharks.

Marine turtles: The survey area does not overlap with any biologically
important areas for marine turtles. Controls will be implemented to reduce
the likelihood of injury and death as a result of seismic sound. As a result,
the recovery objective demonstrably minimising the anthropogenic threat
of sound will be achieved.

Consistency with the Rowley shoals, Mermaid Reef and Argo Rowley
marine park management plans.

4. Legislation and Other Requirements The evaluation of impacts and the controls implemented in this EP
demonstrate the activity is consistent with the legislation and requirements
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5. Internal Context — Searcher

6. External Context — Stakeholder objects and claims
addressed

Receptor Specific Criteria

Plankton

Searcher considers it unacceptable for there to be long
term or permanent impacts to plankton communities as
a result of the activity.

Benthic Communities

Searcher considers it unacceptable for there to be a
permanent change in benthic communities as a result of
the activity.

Marine Fauna

Searcher considers it unacceptable to have a significant
impact on an EPBC listed (marine fauna) species or other
marine fauna species.

“SSearcher

listed below. See the evaluation of impacts and ALARP sections of this EP

for demonstration of how these criteria have been met.

e  EPBC Policy statement 2.1

e  Blue, Fin and Sei Whale Recovery Plan 2005-2010.

e  Conservation Advice Balaenoptera borealis sei whale 2015.

. Conservation Management Plan for the Blue Whale (2015 — 2025) A
Recovery Plan under the Environment Protection and Biodiversity
Conservation Act 1999.

e Recovery Plan for Marine Turtles in Australia 2017.

e Commonwealth management plans for the Argo-Rowley Terrace
Marine Park (MP) (Australian) and Mermaid Reef MP (Australian)

e  State management plan for the Rowley Shoals MP (State)

e OPGGS Act: residual risks reduced to ALARP

e  Safe Diving Distance from Seismic Surveying Operations. (DMAC 12
Rev. 2.1 2020)

The systems, procedures and environmental outcomes demonstrated in

this EP are consistent with Searcher’s corporate environmental policy,

culture, company standards and procedures.

Additional controls have been evaluated and adopted for the following

Stakeholder concerns:

Stakeholder raised concern regarding fish spawning, as there is no

aggregated fish spawning in OA this has been addressed

Stakeholders concerns regarding impacts to fish behaviour and stock for

key indicator species including the NWSTF resource have been addressed

to ALARP (see section 6.4.9 and Table 8.1). Searcher have adopted
additional control measures regarding the reduction of survey area
including relevant buffer zones, timing, spatial and temporal design,
stakeholder notification and payment of adjustment to commercial
fishers for evidence-based loss of catch, displacement and Fishing gear
loss or damage. Searcher will continue to consult regarding the NWSTF
licence holders, including specifically stakeholder ID130’s, concerns on
displacement from fishing grounds.

Stakeholders concerns regarding strict no recreational fishing from survey

vessels have been addressed.

Stakeholders raised concerns regarding possible simultaneous operations

Searcher will plan to avoid overlapping seismic activity or this will be

addressed with a simultaneous operations plan (SIMOPS)

Comparison with the predicted level of impact

Any impacts to plankton are predicted to occur within a few 10s of metres

from the source and recovery to pre-impact levels is expected within a few

days.

Minor effects to benthic crustaceans, molluscs and other invertebrates.
Impacts to molluscs are likely to be within natural rates of mortality.
Impacts to crustacean statocysts are not anticipated to result in mortality or
population level effects. Corals are not expected to receive any level of
impact.

Mammals:

Controls will significantly reduce risk of death or injury. Temporary
reduction in hearing sensitivity and effects on behaviour are highly unlikely
to inhibit population recovery.

Reptiles: The survey area does not overlap with any biologically important
areas for marine turtles or sea snakes. Controls will be implemented to
significantly reduce the likelihood of injury and death due to seismic
sound.
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Protected areas

Searcher considers it unacceptable to have impacts on
values of marine protected areas not inconsistent with the
management principles and objectives of the marine park
or other protected area.

Commercial fisheries

Searcher considers limiting disturbance displacement of
commercial fisheries to the caution zone around the
seismic survey vessel to represent an acceptable level of
disruption to commercial fishers. It is unacceptable to
have long-term effects on stock, spawning or fishing
activities due to the activity.

Tourism and recreation

Searcher considers limiting displacement of tourism and
recreation activities to the mutually agreed area during
SIMOPS planning to be an acceptable level of disruption
to tourism and recreation. No health impacts on divers or
recreational activities from seismic sound are acceptable.
Acceptable level decision

“SSearcher

Fish and Sharks: Impacts to fish and sharks is predicted to be limited to
some temporary displacement and changes in behaviour during the
survey.

The evaluation provided in Section 6.5.8 demonstrates the impacts to
marine park values are not inconsistent with the management principles
and objectives of the marine park.

Impacts to commercial fish and invertebrates are predicted to be limited to
temporary changes in behaviour, some temporary displacement, and
damage to statocysts in crustaceans. No long-term effects on stock,
spawning or fishing activities are predicted.

Sound levels will be below thresholds for impacts to divers at locations
used for diving.

All general and receptor specific criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.5 ATMOSPHERIC EMISSIONS

Nature and Scale of Impacts and Risks

Fuel combustion during seismic acquisition will result in the atmospheric emission of Greenhouse gases (GHG) (such as COz, CHs and

N20) and non- GHGs such as NOx and SOx.

During the activity emissions will be generated from the combustion of approximately 50 m3/day of hydrocarbons (MGO on the survey
vessel and MGO/MDO on the support vessels) used to power vessel engines, generators and mobile or fixed equipment. There is also
the possibility that an incinerator is intermittently in use on a vessel to burn wastes. Incineration of oily sludges is not expected to
generate any significant atmospheric emissions, due to the infrequent nature of the activity and the small volumes of material being

burnt during each disposal episode.

Accidental releases and fugitive emissions of ozone depleting substances (ODSs) are not expected to occur during the activity.
Refrigeration systems containing ODS typically do not require frequent maintenance and follow well established practices to prevent
accidental release of ODS. The short-term nature of the survey activity reduces the potential for maintenance being required.

Combustion emissions can lead to a reduction in local air quality. The only receptor determined at risk is marine avifauna. The
contribution of GHG as a result of vessel hydrocarbon combustion is estimated at around 2,900 tons of COz equivalent, which is a
negligible contribution to Australia’s emissions (i.e. <0.0005 % of the 558.3 million-ton COz equivalent in 2018 (Climate Council 2019).
The remainder of this risk assessment therefore focusses on impacts and risks related to changes to local air quality and the potential

to impact marine avifauna.

Marine fauna
Avifauna

Two avifauna BIA overlap the operational area — the white-tailed tropic bird breeding BIA and little tern resting BIA on Bedwell Islet
(approximately 29 km from the operational area boundary). Foraging adults of other species are likely to occur in the area, including
the red-tailed tropicbird which also breeds on Bedwell Islet. Shorebirds may cross the region during migration. Potential impact on
avifauna would be the localised reduction in air quality for the duration of the survey (<70 days).

Good Industry Practice

Protection of the Sea (Prevention of Pollution from Ships) Act 1983, Part IlID — prevention of air pollution
Division 2 -paragraph 26FEG(1)(b) a person commits an offence if the persons engage in conduct that results in fuel oil with sulphur
content of more than the prescribed limit being used on board a ship a fuel, and the person is reckless or negligent as to causing that

result. (EPS 5.4)

Marine Order 97 (Marine pollution prevention — air pollution) 2013 (Note — as applicable to vessel class and engine size):

Division 2: Certificates:

For subsection 130(3) of the Navigation Act (which enables the regulations to provide that specified kinds of vessels are required to
have specified pollution certificates), a vessel must have the following certificates (EPS 5.1):
(@) an Engine International Air Pollution Prevention (EIAPP) certificate for each marine diesel engine installed on the vessel;
(b) an international air pollution prevention (IAPP) certificate;
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(c) an International Energy Efficiency (IEE) certificate.
Division 4: Incineration on board vessels:
(1) A person must not incinerate any matter on board a vessel if incineration of the matter is prohibited (either absolutely or in a
specified circumstance or a specified way) by regulation 16 of Annex VI. (EPS 5.3)
(2) A person must not incinerate any matter on board a vessel in an incinerator that does not comply with regulation 16 of Annex
VI. (EPS 5.2)
(3) Subsections (1) and (2) do not apply to incineration of any matter in an incinerator for which AMSA has allowed exclusion from
subparagraph 6.1 of regulation 16 of Annex VI.
Division 6: Energy efficiency- ship energy efficiency management plan (Note — as applicable to vessel class): (EPS 5.6)
For subsection 26FEW(3) of the Pollution Prevention Act, a SEEMP must contain the information required by 2076 Guidelines
for the development of a ship energy efficiency management plan, adopted by IMO resolution MEPC.282(70) and as amended
from time to time.
Division 7: Matters prescribed for by the Pollution Prevention Act:
(1) For paragraph 26FEG(1)(b) of the Pollution Prevention Act, the prescribed limit is 0.50% m/m. (EPS 5.4)
2016 Guidelines for the development of a ship energy efficiency management plan (IMO 2016) (Note — as applicable to vessel size)
including: (EPS 5.6)
e careful planning and execution of voyages
e speed optimisation
e  optimised shaft power
e  optimise ship handling
e waste heat recovery
e  improved fleet management
e  improved cargo handling
e  energy management
Seismic and support vessel engines maintained as per manufacturer’s specification. (EPS 5.5)
Environmental Impact Assessment

~ ©
Potential Consequence x Likelihood Discussion 5 % E
S o

Marine fauna
The survey location is remote from sensitive receptors in an open- The vessel will be in the operational
ocean environment where there will be rapid dispersion of area for up to 70 days and will burn
atmospheric emissions, with two BIA overlapping the operational fuel for operations, however with GIP =
area and avifauna transiting and resting on the surface the = in place the likelihood of atmospheric > g
operational area. The decrease in local air quality will be temporary 2 emissions having an effect on the % g
(maximum 70 days of survey operation), localised and recoverable, <§( environment is Unlikely. > ;
and the contribution to global GHG levels is insignificant. - - =
Risk Type Overall Residual Risk
Type A Risk is determined to be Type A as:
Risk e the activity and risk are well understood, with little uncertainty

e good practice control measures are well defined

e there has been no stakeholder feedback concerning the potential impact of

Acceptable

atmospheric emissions.
Given the application of ‘Good Practice’ control measures, the activity is relatively well
understood, the predicted residual risk is well understood and there is no significant
stakeholder interest the basis of ALARP has been made on a ‘Type A’ decision context.
Environmental Performance Outcomes (EPOs) relating to this aspect include:
EPO 15 No unplanned objects, emissions or discharges to sea or air.
The Control Measures are consistent with Good Industry Practice summarised above with Environmental Performance Standards (EPSs)
and Measurement Criteria for the EPOs described in Section 9, Table 9-2.
ALARP Justification
Given the decision context is ‘Type A', and:
e Searcher has a high degree of certainty of effectiveness of well-established control measures to ensure the predicted level of
impact of the atmospheric emissions from the survey vessels is equal to or lower than the acceptable level;
e  All good practice control measures have been adopted by Searcher to manage the potential impacts and risks associated
with the atmospheric emissions from the survey vessels; and
e There has been no stakeholder feedback concerning the potential impact of atmospheric emissions from the survey vessels
Searcher consider that all potential environmental impacts and risks associated with atmospheric emissions due to the survey are
managed to ALARP.
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Demonstration of Acceptability
Acceptable Level Criteria (General) Statement of how the acceptance criteria has been met
1. The environmental impact or risk is deemed to be | The residual risks associated with atmospheric emissions due to the survey
ALARP. is ALARP, as detailed above.
2. Principles of ESD not compromised and relevant | There is no threat of serious or irreversible environmental damage to any
requirements for environmental approvals (EPBC Act | matters of national environmental significance associated with atmospheric
Part 3, Division 1) met. emissions.
There is no significant threat to biodiversity and ecological integrity
associated with atmospheric emissions.
There is no serious threat to the quality of the environment available to
future generation associated with atmospheric emissions to the
environment.
3. The management of the activity is consistent with a | Atmospheric emissions due to routine survey operations does not pose any
plan of management for a Marine Park and/or a | risk to threatened species or protected areas, including those covered by

recovery plan for a threatened species. the below recovery plans and guidelines:
e Marine Bioregional Plan for the North West Marine Region (DSEWPaC
2012a),

. Recovery Plan for Marine Turtles in Australia,
. Blue, Fin and Sei Whale Recovery Plan 2005-2010,
. Conservation Advice Balaenoptera borealis sei whale 2015,
. Conservation Management Plan for the Blue Whale (2015) - A
Recovery Plan under the Environment Protection and Biodiversity
Conservation Act 1999,
e  Conservation Advice Balaenoptera physalus fin whale 2015,
e Humpback Whale recovery Plan 2005-2010
e  Conservation Advice Megaptera novaeangliae humpback whale 2015.
4.  Legislation and Other Requirements. The legislative and other requirements will be met via the effective
implementation of control measures:
. Protection of the Sea (Prevention of Pollution from Ships) Act 1983,
Part 1lID — prevention of air pollution
e  Marine Order 97 (Marine pollution prevention — air pollution) 2013
Internal Context — Searcher. There are no internal Searcher requirements.
6. External Context — Stakeholder objects and claims | No stakeholder objections or claims were raised relating to atmospheric
addressed. emissions.
Acceptable level decision
All general criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.6 DISCHARGE OF SEWAGE, GREYWATER AND PUTRESCIBLE WASTE

Nature and Scale of Impacts and Risks

The use of ablution, laundry and galley facilities by crew will result in the generation of sewage, greywater and putrescible waste, which
are commonly discharged to the marine environment at or close to the sea surface. The maximum number of personnel on board the
three vessels at any time totals 134 POB. Discharge of sewage and grey water from each vessel can be estimated at 5 m? per person
per day, and putrescible waste at a maximum of 2 kg per person per day (NERA 2017). The composition of sewage, greywater and
putrescible waste may include:

e physical particulates such as solids composed of floating, settleable, colloidal and dissolved matter,

e chemicals including nutrients (e.g. ammonia, nitrite) organics (e.g. oil and greases, endocrine disrupting compounds) and
inorganics (e.g. hydrogen sulphide, surfactants etc)

e  biological pathogens such as bacteria, viruses, parasites etc

e  food wastes

The discharge of sewage, greywater and putrescible waste may cause a localised and temporary increase in nutrient concentrations
(eutrophication) resulting in biological oxygen demand and reduction in water quality (turbidity) in the location of the discharge over
the short term (70-day MSS) from the three vessels. Woodside (2010) monitored sewage discharges and found that a 10 m? discharge
over 24 hours from a stationary source in shallow water will reduce to approximately 1% of its original concentration within 50 m of the
discharge location. Additional monitoring at 100 and 200 m downstream at five water depths demonstrated that the discharge is
rapidly diluted, or nutrients are metabolised, with no elevation in water quality parameters recorded above background levels. NERA
examined modelling of large-scale sewage treatment plants and compared predicted dilutions with a reference case for a 400 POB
fixed facility and concluded 150 m3/day discharge would not exceed a 500 m mixing zone boundary (NERA 2017). Given the mobile
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nature of the vessels and the mixing provided by vessel motion, this impact scale could be expected to be reduced for the Possum 3D
MSS.

Given the location of the survey (approximately 28 km from the nearest land at Cunningham Islet, Rowley Shoals, and 210 km from
Broome on the mainland), there are no socio-economic receptors that could be impacted by the discharge of sewage, greywater and
putrescible wastes and hence they will not be discussed further. Open ocean waters result in rapid mixing of surface and near surface
water, so nutrients will not accumulate in the water column or lead to eutrophication. As such, the receptors with the greatest potential
to be impacted by the sewage, greywater and putrescible waste are those in the immediate vicinity of the discharge. E.g. primary
productivity and plankton communities. The operational area overlaps the Multiple Use Zone of the Argo-Rowley Terrace Australian
MP, however water quality is not identified as a value in the management plan for that park.

Plankton communities
Planktonic abundances are likely to be low and are characterised by high species diversity but relatively low endemicity within the
operational area. In favourable conditions (e.g. high nutrient levels) plankton communities can experience a rapid increase. Upon return
to background nutrient levels the community will then collapse or return to previous conditions within tens to hundreds of meters from
the discharge location (Parnell 2003).
Good Industry Practice
Waste Management Procedures are in place and implemented during the survey in accordance with the following legislative
requirements:
Protection of the Sea (Prevention of Pollution from Ships) Act 1983 (The Pollution Prevention Act) Division 2:
Discharge of sewage is permitted when:
e the sewage has been comminuted and disinfected using a system approved in accordance with the regulations, or orders
made pursuant to the regulations, giving effect to paragraph 1.2 of Regulation 9 of Annex IV to the Convention—the discharge
is made when the ship is at a distance of not less than 3 nautical miles from the nearest land; or (EPS 6.1)
. the discharge is made when the ship is at a distance of not less than 12 nautical miles from the nearest land (EPS 6.1)
e where the sewage has been stored in holding tanks, or originates from spaces containing living animals—the sewage is not
discharged instantaneously but is discharged at a prescribed rate when the ship is proceeding en route at a speed of not less
than 4 knots (EPS 6.2)

Marine Order 96 (Marine pollution prevention — sewage) 2018:
Division 2 (Systems, equipment etc required by Annex IV): (EPS 6.1/EPS 6.3)
e Avessel to which Annex IV applies and section 4.2 of the 2012 Guidelines does not apply must be equipped with:
(@) asewage treatment plant approved by an issuing body, that complies with:
(i) regulation 9 of Annex IV; and
(i) for a system installed on a vessel after 31 December 2015 — the 2012 Guidelines other than section 4.2; and
(i) for a system installed on a vessel after 31 December 2009 and before 1 January 2016 — the Revised guidelines on
implementation of effluent standards and performance tests for sewage treatment plants, as adopted by IMO Resolution
MEPC.159(55) on 13 October 2006; and
(iv) fora systeminstalled on a vessel before 1 January 2010 — the International effluent standards for sewage treatment
plants and the Guidelines for performance tests for sewage treatment plants with respect to effluent standards, each as
adopted by IMO Resolution MEPC.2(VI) on 3 December 1976; or
(b) a sewage comminuting and disinfecting system approved by an issuing body, that complies with Regulation 9 of Annex
IV; or
(c) aholding tank approved by an issuing body, that complies with Regulation 9 of Annex IV.
Division 3 (Certificates):
. a vessel to which Annex IV applies must have an ISPP certificate (EPS 6.1)
Division 6 (Matters prescribed by the Pollution Prevention Act):
. For paragraphs 26BC(4)(b), 26BCC(6)(d) and 26D(6)(c) of the Pollution Prevention Act, the discharge rate is:
(@) over any period up to 24 hours — not more than Drmax m? per hour; and
(b) inany 1 hour during that period — not more than 1.2 x Drmax m>.
Drmax = 0.00926 x B x D x V
where:
B = breadth in metres.
D = draft in metres.
V = the ship's average speed in knots over the period.

Protection of the Sea (Prevention of Pollution from Ships) Act 1983 (The Pollution Prevention Act) Part IIC, subsection 26FA(6):

e If a prescribed operation or prescribed occurrence is carried out or occurs in, or in relation to, a ship, the master of the ship must
make, without delay, appropriate entries in accordance with subsection (8) in the ship’s garbage record book, or cause appropriate
entries in accordance with that subsection to be made, as soon as is practicable in the circumstances, in that book. (EPS 6.4)

Discharge of garbage is permitted when:

(b) the discharge occurs when the ship is proceeding en route and is as far as practicable from the nearest land
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—
(g)
—

the garbage is food wastes
in the case of food wastes that have been passed through a comminuter or grinder so that the wastes are capable of
passing through a screen with no opening greater than 25 millimetres
(i) if the discharge occurs when the ship is not alongside, or within 500 metres of, a fixed or floating platform—
the discharge occurs when the ship is at a distance of not less than 3 nautical miles from the nearest land; or
(i) if the discharge occurs when the ship is alongside, or within 500 metres of, a fixed or floating platform—the
discharge occurs when the ship is at a distance of not less than 12 nautical miles from the nearest land;

—
o
=

(e) in the case of all other food wastes:
(i) the discharge occurs when the ship is at a distance of not less than 12 nautical miles from the nearest land;
and
(i) the discharge occurs when the ship is not alongside, or within 500 metres of, a fixed or floating platform.

Marine Order 95 (Marine pollution prevention — garbage) 2018, Division 3:
For subsection 26FA(6) of the Pollution Prevention Act, each of the following operations or occurrences is prescribed:
(a) discharge of garbage to a reception facility ashore or to another ship;
(c) discharge of garbage into the sea in accordance with:
(i) regulation 4, 5 or 6 of Annex V; or
(i) Chapter 5 of Part II-A of the Polar Code;
(d) accidental or other exceptional discharge or loss of garbage into the sea, including the matters mentioned in regulation
7 of Annex V.
Sewage treatment plant is in good working order. (EPS 6.5)
Vessels of 12 m length or over display placards notifying passengers and crew of the disposal requirements, including for food waste.
(EPS 6.6)
Environmental Impact Assessment
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Plankton communities
Given the vessels are generally moving faster than 4 knots during The vessel will be in the operational
acquisition, the vessel movement and mixing motion of the thrusters are area for up to 70 days and will
expected to assist in localised dilution and discharges are expected to be discharge wastes during
rapidly mixed into the receiving environment and diluted. The predicted operations, however with GIP in =
consequence to the primary productivity and plankton communities is _ | Pplace the likelihood of discharges | & g
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Risk Type Overall Residual Risk
Type A | Riskis determined to be Type A as:
Risk e the activity and risk are well understood, with little uncertainty
e good practice control measures are well defined
e there has been no stakeholder feedback concerning the potential impact of
Acceptable

discharge of sewage, greywater and putrescible waste

Given the application of ‘Good Practice’ control measures, the activity is relatively well

understood, the predicted residual risk is well understood and there is no significant

stakeholder interest the basis of ALARP has been made on a ‘Type A’ decision context.
Environmental Performance Outcomes (EPOs) relating to this aspect include:
EPO 15 No unplanned objects, emissions or discharges to sea or air.
The Control Measures are consistent with Good Industry Practice described above with Environmental Performance Standards (EPSs) and
Measurement Criteria for the EPOs described in Section 9, Table 9-1.
ALARP Justification
Given the decision context is ‘Type A', and:

e  Searcher has a high degree of certainty of effectiveness of well-established control measures to ensure the predicted level of
impact of the discharge of sewage, greywater and food waste due to the survey is equal to or lower than the acceptable
level;

e  All good practice control measures have been adopted by Searcher to manage the potential impacts and risks associated
with the discharge of sewage, greywater and food waste due to the survey to ALARP and

e There has been no stakeholder feedback concerning the discharge of sewage, greywater and food waste due to the survey

Searcher consider that all potential environmental impacts and risks associated with the discharge of sewage, greywater and food waste
due to the survey are managed to ALARP.
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Demonstration of Acceptability
Acceptable Level Criteria (General) Statement of how the acceptance criteria has been met
1. The environmental impact or risk is | The residual risks associated with the discharge of sewage, greywater and food waste due
deemed to be ALARP. to the survey is ALARP as detailed above.
2. Principles of ESD not compromised | There is no threat of serious or irreversible environmental damage to any matters of
and relevant requirements for | national environmental significance associated with the discharge of sewage, greywater
environmental approvals (EPBC Act @ and food waste due to the survey.
Part 3, Division 1) met. There is no significant threat to biodiversity and ecological integrity associated with the
discharge of sewage, greywater and food waste due to the survey.
There is no serious threat to the quality of the environment available to future generation
associated with the discharge of sewage, greywater and food waste due to the survey to
the environment.
3. The management of the activity is | The discharge of sewage, greywater and food waste does not pose any impact to marine
consistent with a plan of management | parks so no management plans are applied.
for a Marine Park and/or a recovery
plan for a threatened species.
4.  Legislation and Other Requirements. | The legislative and other requirements will be met via the effective implementation of
control measures:
. Protection of the Sea (Prevention of Pollution from Ships) Act 1983 (The Pollution
Prevention Act) Division 2,
e Marine Order 96 (Marine pollution prevention — sewage) 2018,
. Protection of the Sea (Prevention of Pollution from Ships) Act 1983 (The Pollution
Prevention Act) Part IIC, subsection 26FA(6),
e Marine Order 95 (Marine pollution prevention — garbage) 2018, Division 3.
5. Internal Context — Searcher. There are no internal Searcher requirements.
6. External Context — Stakeholder objects | No stakeholder objections or claims were raised relating to the discharge of sewage,
and claims addressed. greywater and food waste due to the survey.
Acceptable level decision
All general criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.7 DISCHARGE OF DECK DRAINAGE AND BILGE WATER

Nature and Scale of Impacts and Risks

The normal operations of the survey vessels will cause the generation of deck drainage and bilge water, which are commonly
discharged to the marine environment at or close to the sea surface. Bilge tanks contain wastewater and small volumes of oils from
machinery spaces or minor spills, detergents, solvents and other chemicals, and deck drainage originates from variable water
discharges of rainfall, spray and green water, and deck activities such as cleaning/wash-down which could contain residues from spills
or leaks of chemicals to deck. The composition of deck drainage and bilge water may include:

. water

. oil

e  detergents
. solvents

. chemicals
e particles.

Bilge water is typically generated at 0.01-13 m? per day (EMSA 2016). Bilge water is routinely treated using an oily water separator. If
not treated prior to discharge, there would be potential for a negligible reduction in water quality in the location of the discharge over
the short term (70 day MSS) from the three vessels.

Given the location of the survey, there are no socio-economic receptors that could be impacts by the discharge of deck drainage and
bilge water and hence they will not be discussed further. Open ocean waters result in rapid mixing of surface and near surface water, so
nutrients will not accumulate in the water column. As such, the sensitive receptors with the greatest potential to be impacted by deck
drainage and bilge water are those in the immediate vicinity of the discharge. The operational area overlaps the Multiple Use Zone of
the Argo-Rowley Terrace Australian MP, however water quality is not identified as a value in the management plan for that park.

Plankton communities

Planktonic abundances are likely to be low and are characterised by high species diversity but relatively low endemicity within the
operational area. In less than favourable conditions (e.g. reduction in water quality) plankton communities can experience a decrease.
Upon return to background water quality levels the community will then recover due to rapid local recruitment.

Good Industry Practice

Protection of the Sea (Prevention of Pollution from Ships) Act 1983 (The Pollution Prevention Act):
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Discharge of oil or oily mixtures is permitted when: (EPS 7.1)
e the oily mixture is processed using oil filtering equipment meeting the requirements under regulations made for the purposes
of section 130 of the Navigation Act 2012
e the oil content of the effluent without dilution does not exceed 15 parts in 1,000,000 parts

Marine Order 91 (Marine pollution prevention — oil) 2014, specifically:
Division 3: Certificates issued under the Navigation Act (EPS 7.1)
For subsection 130(3) of the Navigation Act (which enables the regulations to provide that specified kinds of vessels are
required to have specified pollution certificates), a vessel mentioned in regulation 7.1 of Annex | must have an IOPP certificate.
Part 30: Oil record book
(@) a ship must carry an oil record book (EPS 7.4)
Marine Order 94 (Marine pollution prevention — packaged harmful substances) 2014
Division 2
If a vessel has on board harmful substances in packaged form, the owner of the vessel must comply with regulations 2 to 5 of
Annex Il (of MARPOL) (EPS 7.7)
Division 3 (EPS 7.5)
For paragraph 26AB(6)(a) of the Pollution Prevention Act, the substance may be washed overboard only if the master:
(@) has considered the physical, chemical and biological properties of the substance; and
(b) reasonably considers that washing overboard is the most appropriate manner of disposal; and
(c) has authorised the washing overboard
(Note Annex Il of MARPOL regulates the safe sea transportation of harmful substances in packaged form, including the safe stowage of
harmful substances.) (EPS 7.7)
Protection of the Sea (Prevention of Pollution from Ships) Act 1983 (The Pollution Prevention Act):
Discharge of garbage is permitted when: (EPS 7.6)
e the garbage is cleaning agents or additives contained in deck wash water or other external surfaces wash water
e the cleaning agents or additives are not prescribed cleaning agents or additives
e the garbage is cleaning agents or additives contained in cargo hold wash water and the cleaning agents or additives are not
prescribed cleaning agents or additive

Marine Order 95 (Marine pollution prevention — garbage) 2018 (EPS 7.7)
e  prescribed cleaning agents or additives are identified as a harmful substance according to the criteria in the Appendix to Annex
Il (of MARPOL); or contains a component that is carcinogenic, mutagenic or reprotoxic
Oily water separator is in good working order. (EPS 7.2)
Oily water meter is operational and calibrated.(EPS 7.3)
Deck spills are cleaned up in accordance with the vessel SOPEP. (EPS 7.8)

Environmental Impact Assessment
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acquisition, the vessel movement and mixing motion of the thrusters are area for up to 70 days and will
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Risk Type Overall Residual Risk
Type A | Riskis determined to be Type A as:
Risk e the activity and risk are well understood, with little uncertainty
e good practice control measures are well defined
e there has been no stakeholder feedback concerning the potential impact of the
Acceptable

discharge of deck drainage and bilge water
Given the application of ‘Good Practice’ control measures, the activity is relatively well
understood, the predicted residual risk is well understood and there is no significant
stakeholder interest the basis of ALARP has been made on a ‘Type A’ decision context.
Environmental Performance Outcomes (EPOs) relating to this aspect include:
EPO 15 No unplanned objects, emissions or discharges to sea or air.
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The Control Measures are in accordance with Good Industry Practice outlined above with Environmental Performance Standards (EPSs)
and Measurement Criteria for this EPO described in Section 9, Table 9-2.

ALARP Justification
Given the decision context is ‘Type A’, and:
e  Searcher has a high degree of certainty of effectiveness of well-established control measures to ensure the predicted level of
impact of the discharge of deck drainage and bilge water due to the survey is equal to or lower than the acceptable level;
e All good practice control measures have been adopted by Searcher to manage the potential impacts and risks associated
with the discharge of deck drainage and bilge water; and
e There has been no stakeholder feedback concerning the discharge of deck drainage and bilge water due to the survey
Searcher consider that all potential environmental impacts and risks associated with the discharge of deck drainage and bilge water due
to the survey are managed to ALARP.
Demonstration of Acceptability
Acceptable Level Criteria (General) Statement of how the acceptance criteria has been met
1. The environmental impact or risk is deemed to be | The residual risks associated with the discharge of deck drainage and bilge
ALARP. water due to the survey are ALARP as detailed above.
2. Principles of ESD not compromised and relevant | There is no threat of serious or irreversible environmental damage to any
requirements for environmental approvals (EPBC Act | matters of national environmental significance associated with the
Part 3, Division 1) met. discharge of deck drainage and bilge water due to the survey.
There is no significant threat to biodiversity and ecological integrity
associated with the discharge of deck drainage and bilge water due to the
survey.
There is no serious threat to the quality of the environment available to
future generation associated with the discharge of deck drainage and bilge
water due to the survey to the environment.
3. The management of the activity is consistent with a | The discharge of deck drainage and bilge water does not pose any impact
plan of management for a Marine Park and/or a | to marine parks so no management plans are applied.
recovery plan for a threatened species.
4. Legislation and Other Requirements. The legislative and other requirements will be met via the effective
implementation of control measures:
. Protection of the Sea (Prevention of Pollution from Ships) Act 1983
(The Pollution Prevention Act)
. Marine Order 91 (Marine pollution prevention — oil) 2014, Part 30: Oil
record book
e Marine Order 94 (Marine pollution prevention — packaged harmful
substances) 2014 Division 3
e  Marine Order 95 (Marine pollution prevention — garbage) 2018.
5. Internal Context — Searcher. There are no internal Searcher requirements.
6. External Context — Stakeholder objects and claims | No stakeholder objections or claims were raised relating to the discharge
addressed. of deck drainage and bilge water due to the survey.
Acceptable level decision
All general criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.8 DISCHARGE OF COOLING WATER AND DESALINATION BRINE

Nature and Scale of Impacts and Risks
The normal operations of the survey and support vessels will cause the generation of cooling water and desalination brine, which are
commonly discharged to the marine environment at or close to the sea surface.

Sea water is often used as a heat exchange medium for cooling machinery engines and other equipment. Sea water is drawn up from
the ocean, de-oxygenated, sterilised, circulated as coolant then discharged to the ocean 20-30°C warmer than the ambient water
temperature. After discharge, the heated water plume will be rapidly dispersed and diluted through turbulent diffusion, convection in
water, flow of fluids of variable density, evaporation, radiation and convection in the air (IPPC 2001). Modelling for the Stybarrow
Development for a discharge of 100,000 m3/day of cooling water at 25°C above ambient sea water temperature showed the likelihood
of surface water temperature exceeding ambient temperature by >2 °C was reduced to about 1% within 60 m-85 m of the discharge
point (BHP Billiton 2004). Given the vessels will discharge much smaller volumes and will be continually on the move, the discharge
stream is expected to reach background temperatures in a shorter distance from the discharge.

Brine wastewater may be produced by vessels’ desalination processes required to supply freshwater for drinking, showers, cooking etc.
The brine has an elevated salinity approximately 10-20% more than ambient sea water. Changes in salinity can affect the ecophysiology
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of marine organisms. Early larval stages tend to be more susceptible to salinity changes (Neuparth, Costa & Costa 2002). Some marine
species are able to tolerate short-term salinity changes up to 30% (Walker & McComb 1990). Populations are expected to rapidly recover
from any impacts once the activity ceases (or vessel moves on) as they are naturally characterised by high population turnover rates and
rapid population increases (Villarino, Watson & Chust 2018). Fish larvae assemblages are expected to be widespread and any localised
decrease in abundance likely to fall within natural levels of variation in population sizes.

Given the location of the survey, there are no socio-economic receptors that could be impacted by the discharge of cooling water and
desalination brine and hence they will not be discussed further. Open ocean waters result in rapid mixing of surface and near surface
water, so increased salinity and temperatures are expected to dissipate quickly. As such, the receptors with the greatest potential to be
impacted by cooling water and desalination brine are those in the immediate vicinity of the discharge point (e.g. primary productivity
and plankton communities). The operational area overlaps the Multiple Use Zone of the Argo-Rowley Terrace Australian MP, however
water quality is not identified as a value in the management plan for that park.

Plankton communities

Planktonic abundances are likely to be low and are characterised by high species diversity but relatively low endemicity within the
operational area. In less than favourable conditions (e.g. reduction in water quality) plankton communities can experience a decrease.
Upon return to background water quality levels the community will then recover due to rapid local recruitment.

Good Industry Practice

Desalination plant and cooling water systems should be maintained in accordance with manufacturer specifications or preventative
maintenance system so as to remain in good working order. (EPS 8.1)

Environmental Impact Assessment
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plankton communities is Possible.
Risk Type Overall Residual Risk
Type A | Riskis determined to be Type A as:

Risk .

e there has been no stakeholder feedback concerning the potential impact of the

the activity and risk are well understood, with little uncertainty
discharge of cooling water and desalination brine Acceptable
Given the activity is relatively well understood, the predicted residual risk is well understood
and there is no significant stakeholder interest the basis of ALARP has been made on a ‘Type
A’ decision context.
Environmental Performance Outcomes (EPOs) relating to this aspect include:
EPO 15 No unplanned objects, emissions or discharges to sea or air.

Control Measures are consistent with Good Industry Practice with Environmental Performance Standards (EPSs) and Measurement
Criteria for this EPO described in Section 9, Table 9-2.

ALARP Justification

Given the decision context is ‘Type A', and:

e There has been no stakeholder feedback concerning the discharge of cooling water and desalination brine due to the survey
Searcher consider that all potential environmental impacts and risks associated with the discharge of cooling water and desalination
brine due to the survey are managed to ALARP.
Demonstration of Acceptability
Acceptable Level Criteria (General)

1. The environmental impact or risk is deemed to be

ALARP,

2. Principles of ESD not compromised and relevant

Statement of how the acceptance criteria has been met

The residual risks associated with the discharge of cooling water and
desalination brine due to the survey is as demonstrated above.

There is no threat of serious or irreversible environmental damage to any
requirements for environmental approvals (EPBC Act
Part 3, Division 1) met

matters of national environmental significance associated with the
discharge of cooling water and desalination brine due to the survey.
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There is no significant threat to biodiversity and ecological integrity
associated with the discharge of cooling water and desalination brine due
to the survey.
There is no serious threat to the quality of the environment available to
future generation associated with the discharge of cooling water and
desalination brine due to the survey to the environment.
3. The management of the activity is consistent with a | The discharge of cooling water and desalination brine does not pose any
plan of management for a Marine Park and/or a | impact to marine parks so no management plans are applied.
recovery plan for a threatened species
4.  Legislation and Other Requirements There are no legislative requirements to be met regarding the discharge of
cooling water or desalination brine for the duration of the survey.
Internal Context — Searcher There are no internal Searcher requirements.
6. External Context — Stakeholder objects and claims | No stakeholder objections or claims were raised relating to the discharge
addressed of cooling water and desalination brine due to the survey.
Acceptable level decision
All general criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.9 DROPPED OBJECTS AND SOLID WASTE

Nature and Scale of Impacts and Risks
This section considers the potential for the loss of survey equipment including overboard (i.e. seismic streamers), solid non-
biodegradable waste, and other vessel items.

In the unlikely event of loss of a seismic streamer, the potential environmental effects will be limited to physical impacts on benthic
communities arising from the streamer and associated equipment sinking to the seabed. Seismic streamers are fitted with pressure-
activated, self-inflating buoys that are designed to bring the equipment to the surface if lost accidentally during a survey. As the
equipment sinks and passes a certain water depth, buoys inflate to surface the equipment where it can be retrieved by the seismic
and/or support vessels. Recovery of streamers is standard industry practice and undertaken where safe and practicable to do so, which
removes the ongoing risk of faunal entanglement.

Other solid non-biodegradable waste which may be blown overboard or lost overboard in rough ocean conditions include paper and
cardboard, wooden pallets, scrap steel, metal, aluminium, glass, plastics and ropes. Hazardous wastes include hydrocarbon
contaminated materials (e.g., oily rags, oil filters, hydraulic oils), batteries, empty paint cans, cleaning products, aerosol cans, and
fluorescent tubes.

With respect to windblown material, while volumes may be small, materials such as plastic, rags and packaging may impact marine
fauna through ingestion, entanglement etc, resulting in mortality. Floating or suspended waste such as plastics etc. could be widely
dispersed by local currents/winds, with potential to result in (individual) fauna mortality or injury through ingestion or entanglement.

Solid hazardous waste dropped overboard (e.g. paint cans containing paint residue, batteries) would be expected to settle on the
seabed. Over time, hazardous materials may leach into the seabed and surrounds, with the substrate becoming toxic and unsuitable for
colonisation by benthic biota. Accidental dropped objects and solid wastes would be considered to occur as isolated incidents, as such
no cumulative impacts have been assessed.

Benthic communities

Much of the NWMR's outer mid-shelf is covered by relatively featureless, sandy-mud seabed with sparse sessile organisms that is likely
to be the dominant substrate within the operational area. Dropped objects that fall to the ocean floor may result in localised physical
disturbance of the substrate, benthic habitats and communities. Over time, hazardous materials may leach into the seabed and
surrounds, with the substrate becoming toxic and unsuitable for colonisation by benthic biota.

Marine Fauna

The Marine Bioregional Plan for the North West Marine Region (DSEWPaC 2012a) describes the threats from marine debris to marine
life, especially turtles and cetaceans. The Recovery Plan for Marine Turtles in Australia 2017-2027 (DoEE 2017) and Conservation Plan for
Blue Whales (DoE 2015a) require the prevention, removal and mitigation of debris under the EPBC Act Threat Abatement Plan (TAP) for
Marine Debris on Vertebrate Marine Life. For the purposes of the TAP, harmful marine debris refers to all plastics and other types of
debris from domestic or international sources that may cause harm to vertebrate marine wildlife. This includes land-sourced waste and
garbage (such as bags, bottles, ropes, fibreglass, piping, insulation, paints and adhesives), abandoned fishing gear from recreational
and commercial fisheries (e.g. strapping bands, synthetic ropes, derelict fishing nets, floats, hooks, fishing line and wire trace), and ship-
sourced, solid, nonbiodegradable floating materials disposed of at sea (e.g. fibreglass, insulation). It does not include debris that is not
harmful to marine wildlife such as floating wooden objects and metal objects which do not cause entanglement and are unable to be
ingested. Plastics are notable particularly for their durability and cigarette butts for their ability to leach toxic compounds.

Cetaceans
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The timing and location of surveys within the operational area may coincide with sensitive periods, such as the pygmy blue whale and
whale shark migrations. The deepest waters of the operational area are approximately 566 m and given that the pygmy blue whale
migratory pathway is centred on the 500 m contour, individuals are likely to be encountered within the operational area. The
occurrence of humpback whales in the operational area is expected to be temporary and low. Sei and fin whales may be present in the
deep, offshore waters of the operational area. However, it is unlikely that they will be present in significant numbers. Cetaceans are at
risk from entanglement in dropped objects. Entanglement would not occur in dropped and unrecovered streamers (due to the unlikely
event of failed recovery systems) as the streamers would sink to the sea floor, however entanglement in dropped ropes in the water
column could cause injury or death to individuals as they may be unable to forage or breathe.

Marine Reptiles

Marine turtles are at risk from entanglement and ingestion of, dropped objects. Entanglement could occur with dropped and
unrecovered tail buoys in addition to entanglement in dropped objects (ropes), which could cause injury or death to individuals as they
may be unable to forage or breathe. Marine turtles could also ingest harmful plastic dropped objects (e.g. bags), which can lead to
intestinal blockages and starvation. As the operational area does not overlap any recognised turtle BIA or habitat critical, it is highly

unlikely that significant numbers of marine turtles will occur, and their occurrence is expected to be rare and infrequent.

Avifauna

Avifauna is at risk from entanglement in, and ingestion of, dropped objects. Entanglement could occur with dropped objects (e.g.
ropes, bags), which could cause injury or death to individuals as they may be unable to forage or breathe. Avifauna could also ingest
harmful plastic dropped objects (e.g. bags, plastic pieces), which can lead to intestinal blockages and starvation. Several species of
avifauna may be encountered, including both the red- and white-tailed tropicbird, since breeding pairs are known to occur at the

Rowley Shoals.
Good Industry Practice

Use of solid streamers, rather than fluid-filled streamers. (EPS 9.1)
Redundant attachment points of the streamer to the seismic vessel. (EPS 9.2)

Secure storage of equipment and waste on-board, e.g. all deck bins have lids which can be closed or nets fitted. (EPS 9.3)

Automatic Streamer Recovery Devices (SRD) attached to streamers will be set to the shallowest depth feasible for the operational

requirements of the streamers. (EPS 9.4)
Environmental Impact Assessment

Potential Consequence

Marine Fauna
The worst-case impact from a single event of
windblown material on marine fauna has been
assessed as injury or death to a single individual due
to the ingestion of windblown plastic (marine reptiles
and avifauna), or entanglement in unrecovered lost
floating streamers or ropes (cetaceans) there are no
predicted population level effects.

Benthic communities

The worst-case impact from solid waste dropped
overboard to benthic communities would be highly
localised physical disturbance or hazardous substances
leaching into benthic substrates that takes months to
recover.

Risk Type

Type A | Riskis determined to be Type A as:

Risk .

Rank

[C] Serious

[B] Moderate

Likelihood Discussion

The likelihood of windblown waste blowing
overboard is Unlikely, however the likelihood of
marine reptile ingesting the plastic blown overboard
from a vessel is Rare. Recovery of dropped objects is
standard industry practice and undertaken where safe
and practicable to do so, which removes the ongoing
risk of faunal entanglement.

The survey will not operate in water depth <100 m. In
the absence of shallow waters (<30 m depth) or
emergent features within the operational area, the risk
of significant impacts resulting from equipment
dragging or loss is considered to be low.

Rank

[1] Rare

[1] Rare

Residual
Risk

[4] Acceptable

[2] Acceptable

Overall Residual Risk

the activity and risk are well understood, with little uncertainty

e good practice control measures are well defined

e there has been no stakeholder feedback concerning the potential impact of dropped

objects and solid waste

Searcher considers that all potential environmental impacts and risks associated with dropped

objects and solid waste due to the survey are managed to ALARP.

Environmental Performance Outcomes (EPOs) relating to this aspect include:

EPO 15 No unplanned objects, emissions or discharges to sea or air.

Acceptable

Control Measures are consistent with Good Industry Practice with Environmental Performance Standards (EPSs) and Measurement

Criteria for this EPO described in Section 9, Table 9-2.
ALARP Justification
Given the decision context is ‘Type A’, and:
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e Searcher has a high degree of certainty of effectiveness of well-established control measures to ensure the predicted level of
impact of dropped objects and solid waste due to the survey is equal to or lower than the acceptable level;
e  All good practice control measures have been adopted by Searcher to manage the potential impacts and risks associated
with dropped objects and solid waste; and
e There has been no stakeholder feedback concerning dropped objects and solid waste due to the survey
Searcher consider that all potential environmental impacts and risks associated with dropped objects and solid waste due to the survey
are managed to ALARP.
Demonstration of Acceptability
Acceptable Level Criteria (General) Statement of how the acceptance criteria has been met
1. The environmental impact or risk is deemed to be | The residual risks associated with the risk of dropped objects or solid waste
ALARP. from the survey are ALARP as detailed above.
2. Principles of ESD not compromised and relevant | There is no threat of serious or irreversible environmental damage to any
requirements for environmental approvals (EPBC Act | matters of national environmental significance associated with dropped
Part 3, Division 1) met. objects and solid waste due to the survey.
There is no significant threat to biodiversity and ecological integrity
associated with dropped objects and solid waste due to the survey.
There is no serious threat to the quality of the environment available to
future generation associated with dropped objects and solid waste due to
the survey to the environment.
3. The management of the activity is consistent with a | Ingestion of dropped objects (i.e. plastics) is considered in the below
plan of management for a Marine Park and/or a | recovery and management plans:
recovery plan for a threatened species. e Marine Bioregional Plan for the North West Marine Region (DSEWPaC
2012a),
. Recovery Plan for Marine Turtles in Australia 2017-2027 (DoEE 2017)
. Conservation Plan for Blue Whales (DoE 2015a).
Effective implementation of the control measures will ensure management
of the activity in line with the above recovery and management plans.
4.  Legislation and Other Requirements. The legislative and other requirements will be met via the effective
implementation of control measures:
. Protection of the Sea (Prevention of Pollution from Ships) Act 1983
Part IIC, subsection 26FA(6)
e Marine Order 95 (Marine pollution prevention — garbage) 2018,
Division 3.
Internal Context — Searcher. Consistent with Searcher's Environmental Policy.
6. External Context — Stakeholder objects and claims = No stakeholder objections or claims were raised relating to dropped
addressed. objects and solid waste due to the survey.
Acceptable level decision
All general criteria have been met and the impacts and risks are determined to be of an acceptable level.

6.10 MARINE HYDROCARBON SPILLS

There is potential for marine hydrocarbon spills to occur during the Possum 3D MSS and the following spill scenarios have
been considered:

e surface release of MDO from breach of vessel fuel tank; and
e  surface release of MDO during bunkering / refuelling incident.

The risk assessment below has focussed on the worst credible spill, being a breach of a vessel fuel tank, however, control
measures have been identified for the management of refuelling spills.

Should a vessel collision result in fuel discharges (such as MDO or MGO) to ocean, there is potential to impact the marine
environment through reduction in water quality and exposure of hydrocarbons to fauna and habitats. Should a surface spill
or entrained/dissolved hydrocarbon contact shallow waters or emergent features adjacent to the operational area, then a
range of benthic habitats and communities would be at risk of adverse exposure. Commercial fishing, tourism and shipping
activities in the area would also be impacted from a major diesel spill.
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6.10.1 Hydrocarbon spill trajectory modelling

To assess the potential magnitude and scale of impacts from underwater noise produced during the seismic survey, RPS
Ocean Science Technology (RPS, 2020) was commissioned to perform a quantitative spill risk assessment of the worst
credible spill, as detailed in the sections below.

6.10.1.1 Worst case credible hydrocarbon spill

Given that the water depths in the operational area are 118 m to 566 m, with an absence of any shallow water or emergent
features, and the presence of the support vessel, it is not considered credible for the survey or support vessels to ground
within or immediately adjacent to the operational area. There remains a remote possibility of a collision between the survey
vessel and third-party vessel or the support vessels during occasions when both vessels are manoeuvring close to each other.

The worst-case credible discharge (WCCD) is represented by an instantaneous release of 321 m3 of MGO to the surface. This
volume represents the largest single tank volume of survey vessels being considered for the Possum 3D MSS. Searcher has
committed to not using HFO to power vessels in this survey. Volumes are considered conservative as they assume the tanks
are full, all contents lost and no mitigation.

Modelling was performed for the release of hydrocarbon from a single site within the survey area that was identified as
presenting the greatest risk of exposure to sensitive receptors i.e. the Rowley Shoals, based on distance and prevailing
current patterns. This site was 10 km to the east of Mermaid Reef. Year-round operations were considered.
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Figure 6.2 - Modelled hydrocarbon release site (indicated by the circle enclosing a cross)

6.10.1.2 Spill event probability

The Australian Transport Safety Bureau's marine safety database (ATSB 2020) states there are no recorded instances of
collisions, grounding or sinking of a seismic vessel or its support vessels in Australian waters in at least the last 30 years.

6.10.1.3 Hydrocarbon properties and weathering behaviour

MGO has a density of 0.829 g/cm? at 25°C and viscosity of 4cP at 25°C. MGO comprises approximately 6% volatiles (C4 to
C10) which should evaporate within the first 12 hours. A further 35% semi volatiles (C11 to C15) should evaporate within the
first 24 hours and 54% low volatiles (C16 to C20) should evaporate over several days to a few weeks. Residual components
heavier than C20 (accounting for approximately 5%) may persist for longer before biodegradation. Aromatics with a boiling
point below 380°C account for 3%. This component will be subject to both evaporation (especially of more volatile BTEX
constituents) and dissolution.

Modelling considered weathering of a surface MGO spill subject to a constant 5 knots wind and variable 14-19 knot wind,
27°C water temperature and 25°C air temperature. Under constant 5 knots, approximately 41% of the oil volume would
evaporate within 12 hours, with most of this component evaporating within several hours. Under the variable-wind case,
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significant entrainment of MGO into the water column is indicated. Within approximately 24 hours, around 72% of the oil
mass is forecast to have entrained and 24% to have evaporated. Only a small proportion of the oil (<1%) is forecasted to be
floating on the water surface after the first few hours.

The higher rates of entrainment of oil into the water column are forecasted to increase the proportion that undergoes decay.
For the higher, variable-wind case, degradation was calculated at the approximate rate of 2.4% per day with an accumulated
total of ~16% after 7 days, in comparison to a rate of ~0.2% per day and an accumulated total of 1.3% after 7 days in the
low-wind case. This indicates that the remaining hydrocarbons would decay over time scales of several weeks. Dispersion of
oil droplets will be a further significant process that reduces concentrations of entrained MGO.

6.10.1.4 Hydrocarbon exposure thresholds

The following thresholds consider the hydrocarbon state, published sensitivities of biota contacted and the duration of
receptor contact. The exposure thresholds are based primarily on the values defined in NOPSEMA Bulletin #1 Oil Spill

Modelling (NOPSEMA 2019a).

Table 6.18 Summary of applied thresholds

Form Exposure value Justification Reference
Floating Oil | Low 1 Approximates range of socio-economic effects and establishes | NOPSEMA
Concentration planning area for scientific monitoring. (2019a)
(g/m?) Represents the practical limit of observing an oil sheen in the ocean.
Considered below levels which would cause environmental harm and
is more indicative of areas perceived to be affected due to its visibility
on the sea-surface.
Moderate 10 Approximates lower limit for harmful exposures to birds and marine | NOPSEMA
mammals Conservative minimum oil thickness at which ecological | (2019a), French-
impacts (e.g. to birds through ingestion from preening of = McCay, (2009)

contaminated feathers, or the loss of the thermal protection of their
feathers) could occur

Koops et al,
(2004)

High 50 Approximates surface oil slick and informs response planning NOPSEMA
This value is the estimated minimum floating hydrocarbon threshold | (2019a)
for containment and recovery and informs response planning.
Shoreline  Oil | Low 10 Predicts potential for some socio-economic impact. NOPSEMA
Concentration Represents the area visibly contacted by the spill (2019a)
(g/m?) Moderate 100 Loading predicts area likely to require clean-up effort. NOPSEMA
Represents the minimum oil thickness at which potential lethal | (2019a), French
ecological impacts (e.g. to intertidal invertebrates) may occur. et al, (1996),
French-McCay,
(2009)
High 1,000 Loading predicts area likely to require intensive clean-up effort NOPSEMA
(2019a)
Entrained Oil | Low 10 Establishes the planning area for scientific monitoring based on | NOPSEMA
Concentration potential for exceedance of water quality triggers. (2019a), ANZECC
(ppb) &  ARMCANZ,
(2000)
High 100 The 100-ppb threshold is considered conservative in terms of potential | NOPSEMA
for toxic effects leading to mortality for sensitive mature individuals | (2019a), ANZECC
and early life stages of species. This threshold has been defined to | &  ARMCANZ,
indicate a potential zone of acute exposure, which is more meaningful | (2000)
over shorter exposure durations.
Very high 500 Particularly relevant for short duration (acute) exposure to organisms | ANZECC &
or fixed habitats affected by the dynamically varying oil plume. ARMCANZ,
(2000)
Dissolved Low 10 Establishes the planning area for scientific monitoring based on | NOPSEMA
Aromatic potential for exceedance of water quality triggers. (2019a)
Hydrocarbon Moderate 50 Potential toxic effects, particularly sublethal effects to sensitive species. | NOPSEMA
Concentration (2019a)
(ppb) High 400 Approximates toxic effects including lethal effects to sensitive species. | NOPSEMA
(2019a)
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6.10.1.5 Spill Modelling Methodology

The spill modelling was carried out using a purpose-developed oil spill trajectory and fates model, SIMAP (Spill Impact
Mapping and Assessment Program). This model is designed to simulate the transport and weathering processes that affect
the outcomes of hydrocarbon spills to the sea, accounting for the specific oil type, spill scenario, and prevailing wind and
current patterns.

The stochastic model within SIMAP performs many simulations for a given spill site, randomly varying the spill time for each
simulation. The model uses the spill time to select sequences of current and wind data from a long time-series of wind and
current data for the area. Hence, the transport and weathering of each slick will be subject to a different sequence of wind
and current conditions. The minimum time to shoreline and the maximum potential concentration estimates indicate the
worst potential outcome of the modelled spill scenario for each section of shoreline. However, the average over the replicates
presents an average of the potential outcomes, in terms of oil that could strand.

Noting the grid resolution of 0.4 km, for sensitive receptors with shorelines <100 m, it is not possible to resolve down to
scale of these individual receptors, e.g. Clerke Reef (Rowley Shoals MP) where the area of shoreline above high tide is smaller
than the grid resolution. This is a conservative approach to estimating risks to shorelines and may over-predict length of
shoreline oiled.

The modelling did not consider any remediation of the spill (e.g. the use of dispersant).

6.10.1.6 Spill Modelling results

The full results of modelling 100 replicate spills across a year can be found in the RPS Oil Spill Modelling report (Appendix H).
While a single spill location was selected as the worst case, concentration contours and probability contours can be
transposed throughout the operational area with similar, albeit approximate, results. The same or slightly lower probabilities
and concentrations are forecast for Clerke and Imperieuse Reef, compared to those predicted for Mermaid Reef, should the
spill occur at the closest point of the operational area to the east of these features, due to the slightly increased distance of
the operational area from these features.

A spill towards the east of the operational area is not predicted to impact the shallow coastal areas off mainland Australia
due to the distance offshore.

A summary of the main findings follows.

1. Current patterns: Variable around the site. The location is subject to both tidal currents, which flow to the south-
east on the flood and north-west on the ebb and reverse over time-scales of six hours, and ocean drift-currents
that vary in direction in a more complex manner and can persist for longer time-scales. Drift currents may flow
towards the south-west during all months of the year.

2. Wind conditions: Variable, with seasonal trends. The wind most frequently blows from the western sector during
the summer months and from the eastern sector during the winter months. Wind speeds frequently exceed speeds
that would generate breaking surface waves that would result in entrainment of MGO.

3. Floating oil: Concentrations at > 1 g/m? could potentially occur up to 148 km from the spill site, reducing to 84 km
for > 10 g/m?, 32 km for > 50 g/m? and 19 km for > 100 g/m?. Highest probabilities of contact with floating oil at
> 10 g/ m? were calculated for Mermaid Reef Marine Park (5 %) and Mermaid Reef and Commonwealth waters
surrounding Rowley Shoals KEF (13 %). This is the probability that such oil concentrations would contact the water
surface over those receptor areas. Floating oil at the 10 g/m? threshold is predicted to potentially arrive at Mermaid
Reef Marine Park and Mermaid Reef and Commonwealth waters surrounding Rowley Shoals Key Ecological Feature
receptors within 1 hour after a spill commencement.
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Figure 6.3 - Predicted annualised floating oil concentrations >10 g/m? resulting from an instantaneous release of MGO during
seismic survey operations near Rowley Shoals

4. Shoreline oil: A low probability of contact (< 1 %) with any shoreline is indicated for floating oil concentrations
> 1 g/m? However, some potential for accumulation of oil that arrives at lower concentrations is indicated on some
shorelines including emergent sandy cays within the Mermaid Reef and Cunningham and Bedwell Islets.

5. Entrained oil: Concentrations > 10 ppb could occur up to 441 km from the spill site. The effect distance could
extend to 280 km at > 100 ppb and 120 km at > 500 ppb. Cross-sectional transects of maximum entrained oil
concentrations in the vicinity of the release site indicate that entrained oil concentrations > 100 ppb are not likely
to occur at depths greater than ~20 m BMSL. The water depth in the operational area is 118 m — 566 m.
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Figure 6.4 - Predicted annualised entrained oil concentrations 2100 ppb resulting from an instantaneous release of MGO during
seismic survey operations near Rowley Shoals
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6. Dissolved aromatic hydrocarbons: Concentrations > 10 ppb are calculated to occur up to 215 km from the spill
site, with the potential contact zone decreasing exponentially as the threshold concentration is raised. Mermaid
Reef Marine Park is calculated to have a worst-case dissolved aromatic hydrocarbon concentration of 258 ppb.
Cross-sectional transects of maximum dissolved aromatic hydrocarbon concentrations in the vicinity of the release
site indicate that dissolved aromatic hydrocarbon concentrations at > 50 ppb should not reach depths greater than
~40 m BMSL. The operational area is in water depths of 118 -566 m.
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Figure 6.5 - Predicted annualised dissolved aromatic hydrocarbon concentrations > 50 ppb resulting from an instantaneous

6.10.1.7

release of MGO during seismic survey operations near Rowley Shoals

Nature of impact

The table below provides the potential exposure pathway of hydrocarbons to sensitive receptors within the Possum 3D MSS

EMBA.

Table 6.19 - Potential exposure pathway of hydrocarbons to sensitive receptors within the Possum 3D MSS EMBA

Receptor Presence in oil spill EMBA Physical exposure Chemical exposure
and EP
reference Physical Potential Chemical Potential impact
pathway impact pathway
Plankton Low planktonic abundances with | Coating of adults, = Mortality, Ingestion, Mortality, cell
communiti | high species diversity and relatively | eggs and larvae impaired growth | external contact | damage, reduced
es low endemicity. The spill EMBA and absorption | metabolic capacity,
(Section timing and location could overlap across exposed | reduced immune
46.1) with spawning of some fish species skin and cellular | response, disease,
given the year-round spawning of membranes, reduced growth,
some species and overlap in peak uptake of | reduced
spawning periods of others (Table dissolved reproductive output,
49). Multispecies, synchronous aromatic reduced egg/larval
spawning of scleractinian corals hydrocarbons success, growth
occur at (Rowley Shoals) across cellular | abnormalities.
membranes,
reduced capacity
for oxygen
exchange.
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Receptor Presence in oil spill EMBA Physical exposure Chemical exposure
and EP
reference Physical Potential Chemical Potential impact
pathway impact pathway
Benthic Over 120 species of macroalgae and | Coating of | Bleaching/blacke | External contact | Mortality, bleaching
communiti | seagrasses are reported on the | leaves/ thalli  ning of leaves, | by ol and | or Dblackening of
es — algae | Rowley Shoals, Scott Reef, and ' reduces light | defoliation, absorption leaves, defoliation,
and Seringapatam Reef. Compared to @ availability and | reduced growth across  cellular | disease
seagrass the NW coast of the mainland, the | gas  exchange. membranes. susceptibility,
(Section diversity is  markedly lower. | Degree of reduced growth and
46.2.2) Significant stands of seagrass @ coating depends reproductive output,
Thalassia  hemprichii occurs in @ on the energy reduced seed/
patches within the lagoon on | and tidal reach of propagule viability.
Mermaid Reef. the shoreline,
receptor type
and MGO
weathering.
Benthic Extensive coral systems in three = Coating of | Bleaching. External contact | Mortality, cell
communiti | atolls — the Clerke, Mermaid and | polyps, shading | Increased mucus | by  oil and | damage, reduced
es -coral | Imperieuse Reefs of the Rowley | resulting in | production. absorption metabolic capacity,
reefs and | Shoals system are adjacent to the | reduction on | Reduced growth. | across  cellular | reduced immune
shoals operational area. Ranging widely | light availability. membranes. response, disease/
(Section within the EMBA are also Scott Reef | Degree of bleaching
46.2.3) and the Glomar Shoals. Coral | coating susceptibility,
communities, including patch or | dependent on reduced growth,
fringing reefs occur in shallow water, | metocean reduced egg/larval
sub tidal environments of the conditions, MGO success, growth
NWMR, as well as around intertidal | dilution, if corals abnormalities.
areas adjacent to islands and other = are emergent at
emergent features. Mermaid Reef @ all and continual
consists of a reef flat 500-800 m | weathering of the
wide that delves into shallow back- = MGO.
reefs that are rich in coral diversity.
The Rowley Shoals exhibit a greater
proportion of living corals and
crustose coralline algae than others
within the NWMR network.
Shoreline The Rowley Shoals are a hotspot for | Degree of oil | Impacts to | Absorption via | Impacts to sessile
habitats — | biodiversity in the NWMR. The | coating is | residentfloraand | cellular flora and fauna
Rocky Shoals comprise of three atolls —the | dependent on | fauna, as per | membranes and | (including
shorelines Clerke, Mermaid and Imperieuse = energy of the | 'marine  fauna’ | soft tissue, | invertebrates) where
(Section Reefs. Clerke and Imperieuse Reef = shoreline area, = sections. ingestion, relevant  for the
4.6.3) have emergent land - both | the type of rock irritation on | habitat type, as per
surrounded by rocky habitats. formation  and contact and | below.
continued MGO inhalation.
biodegradation. Impacts to rocky
habitats as per
flora and fauna
sections  within
this table.
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Receptor Presence in oil spill EMBA Physical exposure Chemical exposure
and EP
reference Physical Potential Chemical Potential impact
pathway impact pathway
Shoreline The sandy beach habitats and | Shorelineloading @ Indirect impacts | Absorption via | Indirect impacts to
habitats — | shorelines potentially at risk from  and water | to nesting and | cellular nesting and foraging
Sandy surface  MGO slicks and / or movement allow foraging habitats | membranes and | habitats for birds
shorelines entrained MDO are on Bedwell Islet | MGO residue to @ for birds and | soft tissue, | and
(Section (Clerke Reef), Cunningham Island | filter into | turtles. Direct | ingestion, turtles. Direct
4.6.3) and the emergent sand cays at the | sediments, coating and | irritation/burning | impacts (mortality)
northern tip of Mermaid Reef, which | biodegrade on | toxicity impacts | on contact and | to infauna through
shift with tidal influences. the surface or | toinfauna. inhalation. toxic effects and
remobilise  into smothering.
surf zone. Degree
of loading
depends on
energy and tidal
reach of the
shoreline, the
type of the sandy
shore and
continued MGO
weathering.
Protected Modelling predicts oil may enter the | Different for each value of the MPs and KEFs
areas waters of some of the listed MPs
(Section and KEFs. Depending on weather
4.4) conditions, within 24 hours around
41 % of the mass on the surface will
evaporate and another 54 % within
a few days leaving only a small
proportion (<5 %) of persistent
components. The entrained oil
dilutes and degrades slowly over
several weeks potentially
resurfacing if wind and waves abate.
Marine 30 listed species of cetaceans may | Being  smooth, = Soft tissues, eye | Inhalation of | Acute or chronic
Fauna - | occur within the EMBA. Of these, the | thick-skinned and skin | toxic  volatiles, | exposure poses
Cetaceans | blue whale is listed as Endangered | and hairless, | irritation, ingestion, greater toxicological
(Section and the humpback whale, seiand fin | whales and | digestive system | external contact | risks, changes in
464.2) are listed as Vulnerable. dolphins’  skins = damage and absorption | behaviour and
Parts of the extensive distribution | are not expected | (especially  for | across exposed | reduced breeding
BIA and migration BIA and a small | to be sensitive to | baleen whales). skin and | success,
portion of foraging BIA for pygmy | the physical membranes. inflammation of the
blue whales at Scott Reef overlaps | effects of oiling mucous membranes,
comparatively small parts of the | (Geraci 1990, lung congestion,
EMBA. O'Shea & Aguilar liver disorders,
The migration BIA for humpbacks = 2001). neurological
intersects the EMBA. damage.
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Receptor Presence in oil spill EMBA Physical exposure Chemical exposure
and EP
reference Physical Potential Chemical Potential impact
pathway impact pathway
Marine 20 Listed sea snakes and six marine | All life phases = Eye and skin | Inhalation, Mortality, cell
Fauna - | turtle species may occur within the | vulnerable (eggs, | irritation/damag ingestion, damage, secondary
marine EMBA. The green, hawksbill and ' hatchling, e, gut impaction. | external contact | infections, reduced
reptiles flatback turtles (Vulnerable and | juveniles, adults = Hatchlings and absorption | metabolic capacity,
(Section Migratory); and loggerhead and @ atseaand shore) | coated with oil | across exposed | reduced immune
4.64.3) leatherback turtles (Endangered and | Ingestion residue may have | skin and | response,  disease
Migratory) may be in the EMBA and | (including tar | reduced mobility | membranes. susceptibility,
the Olive Ridley Turtle (Endangered, | balls) and vapour | (more vulnerable reduced growth,
habitat critical that may occur within | inhalation, to predation) and reduced
the EMBA). Figure 4.15 shows the | especially priorto | toxicity impacts. reproductive output,
edge of the marine turtle habitat = diving. growth
critical falls on the northern tip of abnormalities,
the EMBA around Scott Reef. Under behavioural
certain conditions, the southern disruption.
boundary of the EMBA may reach
the edge of the inter-nesting buffer
for flatback turtles.
Marine 13 listed species of sawfish, sharks = Coating of adults, = Mortality, oxygen | Ingestion, Mortality, cell
Fauna - | and rays may occur in the EMBA. eggs and larvae | debt, starvation, | external contact | damage, flesh taint,
sharks and | 40 species of threatened fish may | can reduce | dehydration, and absorption reduced metabolic
rays, fishes | occur in the EMBA — comprising = mobility and | increased across exposed | capacity, reduced
(Section pipefish and seahorses. capacity for | predation, skin and cellular | immune response,
4644 and oxygen behavioural membranes, disease
4.64.5) exchange. disruption. uptake of | susceptibility,
dissolved reduced growth and
aromatic egg/larval  success,
hydrocarbons growth
across  cellular | abnormalities,
membranes (e.g. | behavioural
gills). disruption.
Marine 46 listed species of shore and | Direct contact = Feather and skin | Ingestion during | Mortality, cell
Fauna - | seabirds may occur in the EMBA, @ with surface | irritation, toxicity, = feeding or | damage, secondary
avifauna some of which are migratory and = hydrocarbons -  loss of thermal | preening. infections, reduced
(Section wetland species. smothering, insulation External contact | metabolic capacity,
4.6.4.6) Bedwell and Cunningham Islets: excessive (hypothermia) and absorption | reduced immune
. BIA (resting) for the little tern, preening, and  buoyancy. | across exposed | response, disease,
. BIA (breeding) for the white- | ingestion of | Diverting time | skin and reduced growth and
tailed tropicbird, hydrocarbons away from other | membranes. reproductive output,
e  breeding colony of red-tailed | (preening and @ behaviours growth
tropic birds. prey). leading to abnormalities,
starvation  and behavioural
dehydration. disruption.
Commerci | Of the 16 fisheries identified as | Oiling equipment | Contamination of | N/A N/A
al Fisheries | authorised to operate in the such as nets, | equipment.
(Section operational area and EMBA, only 2 | traps and lines. Potential loss of
4.7.1) are historically active in the | Temporary income.
immediate surrounds i.e. within the | exclusion zones.
operational area — the Mackerel
Managed Fishery and North West
Slope Trawl Fishery.
Commerci Major shipping routes through the | Oiling of vessels. | Contamination of | N/A N/A
al Shipping | EMBA are associated with the Ports | Temporary vessels.
(Section of Dampier and Hedland, with less | exclusion zones. Minor re-routing.
4.7.2) traffic to the Port of Broome.
Typically include freighters, tankers,
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Receptor Presence in oil spill EMBA Physical exposure Chemical exposure
and EP
reference Physical Potential Chemical Potential impact
pathway impact pathway

domestic support and supply,

construction barges/ dredge, survey

and commercial fishing vessels.
Tourism The Rowley Shoals Marine Park and | QOiling of vessels. | Aesthetic N/A N/A
and Mermaid Reef Marine Park has | Reduced impacts.
Recreation | limited visitation due to the distance | aesthetics. Health  impacts
(Section offshore. Activities are nature-based | Temporary (swimming,
4.7.3) tourism, (including diving) and | exclusion zones. SCUBA diving).

recreational fishing, primarily by Contamination of

charter vessels. equipment.

Potential loss of
income.

Petroleum | Sixteen petroleum titles are held in | Qiling of vessels. | Contamination of | N/A N/A
exploration | the EMBA with no facilities close to | Temporary vessels.
and a potential spill source (i.e. = exclusion zones.
production | operational area). Other seismic
(Section vessels may be in the EMBA.
4.74)
Research Long term research oceanographic | Oiling of vessels. | Contamination of | N/A N/A
activities mooring deployed within the EMBA. | Temporary vessels and
(Section exclusion zones. equipment.
4.7.6)

6.10.2 Hydrocarbon spill risk assessment
Nature and Scale of Impacts and Risks
The nature and scale assessment has considered the consequence ranking and likelihood category determined for the worst-case spill scenario
(location, oil type, volume and environmental conditions) as modelled. The sensitive receptors that may be impacted by a worst case hydrocarbon
spill are shoreline habitats, marine fauna, plankton & benthic communities . Other receptors that are likely to be impacted are the protected areas
where the spill may enter the waters of listed MPs and KEFs, and fish species targeted by commercial fisheries. For details refer to Table 6.19.
Good Industry Practice -Regulatory Requirements
Navigation Act 2012 specifically Chapter 6 Part 6 Division 5, which establishes the Australian Hydrographic Office to collect, compile and collate
hydrographic data and maintain and disseminate hydrographic and other nautical information and nautical publications of maritime
safety/navigation procedures which include Notices to Mariners. (EPS 1.2/EPS 1.3/EPS 1.4/EPS 1.5)
Notification of activity details to relevant stakeholders four weeks prior to the survey commencing, containing specific information of the survey
vessels, planned tracks and contact information, including the AHO with details (survey location, timing) four weeks prior to mobilisation and
following demobilisation for issue of Notice to Mariners (EPS 1.2/EPS 1.3/EPS 1.4/EPS 1.5)
Marine Orders Part 30: Prevention of Collisions 2016, Section 9 — Requirements of International Regulations: (EPS 1.7)
e The measures required by the International Regulations in the navigation, management and working of a vessel for the prevention of
collisions must be observed in the operation of a vessel.
e  The lights and signals required by the International Regulations must be provided and used on a vessel.
AlS tracking device installed on survey vessels and operational to aid identification by other vessels.(EPS 1.6)
Marine Notice 21/2013: Sound navigational practices, including:
e using a variety of navigational aids
e not relying solely on any Global Navigation Satellite System for navigation, particularly when navigation can also be conducted visually
and/or by radar
MARPOL 73/78, Annex | (Prevention of pollution by oil) as administered under Marine Order 91 (Marine pollution prevention — oil): all vessels of
400 gross tonnage and above to carry on board a shipboard oil pollution emergency plan that includes: (EPS 10.2)
e the procedure to be followed by the person in charge of the ship to report an oil pollution incident, (Article 8 and Protocol | of the
present Convention)
e the contact list of authorities or persons to be notified in the event of an oil pollution incident
e  adetailed description of the action to be taken immediately by persons on board to reduce or control the discharge of oil following the
incident
e the procedures and point of contact on the ship for coordinating shipboard action with national and local authorities in combating the
pollution
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Possum MSS specific OPEP and supporting OSMP are provided in Appendix | to cover planning for any spill to ocean.
The OPEP includes an Qil Spill Monitoring Plan to be implemented in the event of a Level 2 spill.(EPS 10.5/EPS 10.3/EPS 1.4)
Up to two support vessels used throughout the activity for seismic acquisition operations throughout the activity.(EPS 1.16)

Regulation 37, MARPOL Annex | requires all ships > 400 gross tonnage carry an approved Shipboard Qil Pollution Emergency Plan (SOPEP). Article

3 of the International Convention on QOil Pollution Preparedness, Response and Co-operation, 1990, also requires such a plan for certain ships. (EPS

10.2)

All refuelling of the survey vessels will be carried out in accordance vessel refuelling and bunkering procedures which will require: (EPS 10.1)
e  Constant surveillance, communication protocols and daylight refuelling.
e  Dry-break couplings and non-return valves on fuel transfer hoses that are to be maintained regularly.

Environmental Impact Assessment

Potential Consequence

Plankton communities

Zooplankton and fish/coral larvae may be impacted by MGO on
the sea surface as well as dissolved and entrained in the water
column. Depending on weather conditions, within 24 hours
around 41 % of the oil mass on the surface will evaporate and
another 54 % within a few days leaving only a small proportion
(<5 %) of persistent components. Under variable wind/sea states,
about 72% can entrain into the water column, the toxicity of the
dissolved and entrained portions rapidly decreasing with distance
and time.

Mass coral spawning occurs in March and April each year while
the timing of fish spawning varies, occurring at different periods
throughout the year and across different locations.

The overall consequence is assessed as Minor (short term
impact — days to weeks).

Benthic communities

Rank

[A] Minor

Likelihood Discussion

It is possible that some fish spawning may overlap
within the wider EMBA, however there are no known
spawning aggregations for key or indicator species
for commercial fisheries historically active within 10
km of the acquisition area further spawning may
occur at a different times/locations so not all
spawning would be affected by a single spill.

The likelihood of a WCCD occurring and resulting in
Minor impacts to a spawning event at population
levels is Unlikely.

Plankton mortality in the immediate area of a WCCD
is possible but with negligible population effects in
the context of the natural turnover rates and
variability.

Rank

[3] Possible
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Sparse seagrasses and macroalgae occurs within the subtidal
coral reefs but are not described as major habitat types at the
Rowley Shoals or Mermaid Reef. Corals and seagrasses close to
the surface on emerging reefs close to the shoreline or
periodically exposed at spring low tides at Rowley Shoals could
be exposed to surface oils within an hour of the WCCD occurring.
Depending on weather conditions, within 24 hours around 41 %
of the mass on the surface will evaporate and another 54 % within
a few days leaving only a small proportion (<5 %) of persistent
components, so impacts such as light barriers preventing
photosynthesis or toxic significant impacts from coating are not
likely.

Below 3-4 m, overlying waters separate coral colonies from
surface slicks, but these corals may be exposed to entrained
hydrocarbons introduced into the water column by wave action
on surface slicks (NOAA 2010). Impacts to corals will depend on
species’ tolerance, exposure concentrations and duration of
exposure with impacts potentially ranging from no observable
injury through to complete or partial mortality of the colony
(NOAA 2010).

Cross-sectional ~ transects of maximum entrained oil
concentrations in the vicinity of the release site indicate that
entrained oil concentrations > 100 ppb are not likely to occur at
depths greater than ~20 m BMSL. Cross-sectional transects of
maximum dissolved aromatic hydrocarbon concentrations in the
vicinity of the release site indicate that dissolved aromatic
hydrocarbon concentrations at > 50 ppb should not reach depths
greater than ~40 m BMSL. As such, away from the Rowley Shoals,
benthic habitats are for the most part too deep for impacts from
entrained or dissolved hydrocarbons (operational area is 118 —
566 m water depth).

Given the slow growing characteristics of coral (worst case), the
consequence is conservatively assessed as major (long term
impact — 2 to 10 years).

Shoreline habitats

Modelling predicts surface oil and shoreline oil at Mermaid Reef
(and by approximation at Clerke Reef and Imperiuse Reef)
exposed to floating or shorelines oil >10g/m? within
approximately 5 hrs in the WCCD. Depending on weather
conditions, within 24 hours around 41 % of the mass on the
surface will evaporate and another 54 % within a few days, leaving
a small proportion (<5 %) of persistent components.

MDO tends to penetrate porous sediments quickly but waves can
quickly flush rocks and sandy shores i.e. those habitats for
polychaetes, molluscs, semi-terrestrial
crustaceans, insects, nesting turtles and breeding and foraging

marine crustaceans,

seabirds.

The scale of impacts is limited to those exposed beaches and
rocks of sheltered bays. The duration of exposure (and restitution)
is forecast as short term (<1 year), hence the consequence to the
physical environment or behaviours of protected species is
Moderate.

[D] Maj