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Acronyms and abbreviations

Acronym/abbreviation

Description

3D Three Dimensional

AA Access Authority

ADIOS2 Automated Data Inquiry for Oil Spills

AFMA Australian Fisheries Management Authority

AHO Australian Hydrographic Office

AIMS Australian Inter-service Incident Management System

ALARP As Low As Reasonably Practicable

AMOSC Australian Marine Qil Spill Centre

AMSA Australian Maritime Safety Authority

AMSA RCC Australian Maritime Safety Authority Rescue Coordination Centre

ANZECC Australia New Zealand Environment and Conservation Council

APPEA Australian Petroleum Production and Exploration Association

AQIS Australian Quarantine Inspection Service

ARMCANZ Australian National Health and Medical Research Council

ARPA Automatic Radar Plotting Aid

ASBTIA Australian Southern Bluefin Tuna Industry Association

ATSB Australian Transport Safety Bureau

AUSCOAST Australian Coastguard

BIA Biologically Important Area

BOD Biochemical Oxygen Demand

BoM Bureau of Meteorology

BTEX Benzene, Toluene, Ethylbenzene and Xylenes

CA Control Agency

CAMBA China—Australia Migratory Birds Agreement

CEO Chief Executive Officer

CFA Commonwealth Fisheries Association

CITES Convention on International Trade in Endangered Species of Wildlife and Flora 1973
CM Control Measure

CMS Convention of Migratory Species

CoC Chain of Custody

COLREGS Convention on the International Regulations for Preventing Collisions at Sea 1972
CSIRO Commonwealth Scientific and Industrial Research Organisation

cui Cubic inches

Ccv Curriculum vitae

DAWR Department of Agriculture and Water Resources (Commonwealth)

dB Decibel

DEC Department of Environment and Conservation (Western Australia) (now DBCA)
DEDJTR Department of Economic Development, Jobs, Transport and Resources (Victoria)
DEH Department of Environment and Heritage (Commonwealth) (now DoEE)
[

EEN14170.002 | Environment plan | Gippsland marine seismic survey | February 2019 Page 1



Acronym/abbreviation

Report

Description

DELWP

Department of Environment, Land, Water and Planning (Victoria)

DEWHA Department of Environment, Water, Heritage and the Arts (Commonwealth) (now DoEE)

DEWNR Department for Environment Water and Natural Resources (South Australia)

DNP Director of National Parks

DoA Department of Agriculture (Commonwealth) (now DAWR)

DoEE Department of the Environment and Energy(Commonwealth)

DPIPWE Department of Primary Industries, Parks, Water and Environment (Tasmania)

DPTI Department of Planning, Transport and Infrastructure (South Australia)

DSD Department of State Development (South Australia)

DSEWPaC Department of Sustainability, Environment, Water, Population and Communities
(Commonwealth) (now DoEE)

ECD Ecological Character Description

EIA Environmental Impact Assessment

EMBA Environment that May Be Affected

EMS Environmental Management System

EP Environment Plan

EPA Environmental Protection Authority (Western Australia) (now DWER)

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

EPBC Regulations Environment Protection and Biodiversity Conservation Regulations 2000

EPO Environmental Performance Outcome

EPS Environmental Performance Standard

ERP Emergency Response Plan

ESD Ecological Sustainable Development

ESDSC Ecological Sustainable Development Steering Committee

FRDC Fisheries Research and Development Cooperation

GHG Greenhouse Gas

GMP Garbage Management Plan

GP Good Practice

GRT Gross Register Tonnage

HSE Health, Safety and Environment

Hz Hertz

IAGC International Association of Geotechnical Contractors

IAPP Certificate International Air Pollution Prevention Certificate

IFAW International Fund for Animal Welfare

ILUA Indigenous Land Use Agreement

IMO International Maritime Organization

IMOS Integrated Marine Observing System

IMS Invasive Marine Species

IOPP International Oil Pollution Prevention

ISO International Standards Organization

ISPP International Sewage Pollution Prevention

ITF Indonesian Throughflow
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Acronym/abbreviation Description

IUCN International Union for Conservation of Nature

JA Jurisdictional Authority

JAMBA Japan—Australia Migratory Birds Agreement

JHA Job Hazard Analysis

KEF Key Ecological Feature

km Kilometre

Lpk the maximum instantaneous sound pressure level (SPL) or zero-to-peak SPL
LAT Lowest Astronomical Tide

MARPOL 73/78 International Convention for the Prevention of Pollution from Ships
MC Measurement Criteria

MDO Marine Diesel Oil

MEP Marine Environment Protection

MEPC Marine Environment Protection Committee

MERCOM Maritime Emergency Response Commander

MFO Marine Fauna Observer

MGO Marine Gas Oil

MNES Matters of National Environmental Significance
MOSES Marine Oil Spill Equipment System

MSDS Material Safety Data Sheet

MSS Marine Seismic Survey

NATPLAN National Plan for Maritime Environmental Emergencies
NCVA National Conservation Values Atlas

NEBA Net Environmental Benefit Analysis

NOAA National Oceanic and Atmospheric Administration
NOPTA National Offshore Petroleum Titles Administrator

NOXx Nitrogen Oxides

NRMMC Natural Resources Management Ministerial Council
NTM Notice to Mariners

OGP Oil and Gas Producers

OGUK Oil and Gas UK

OHS Occupational Health and Safety

olw Oil in Water

OPEP Oil Pollution Emergency Plan

OPGGS Act Offshore Petroleum and Greenhouse Gas Storage Act 2006

OPGGS(E) Regulations

Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009

OPRC Qil Pollution Preparedness, Response and Cooperation

OSMP Operational and Scientific Monitoring Program

OSRA Oil Spill Response Atlas

OST™M Qil Spill Trajectory Modelling

Pa Pascal

PERR Post-survey Environmental Review Report

PIRSA Department of Primary Industries and Regions South Australia (South Australian)
PMS Planned Maintenance System
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PMST

Protected Matters Search Tool

POLREP Oil Pollution Report

POMF Pearl Oyster Managed Fishery

POWBONS Pollution of Waters by Oil and Noxious Substances Act (Victoria)
PPE Personal Protection Equipment

ppm Parts per Million

PTS Permanent Threshold Shift

RCC Rescue Coordination Centre (AMSA)

RMS Root-Mean-Square

ROKAMBA Republic of Korea and Australia Migratory Birds Agreement
RPS RPS Australia West Pty Ltd

RR Residual Risk

SA South Australia

SAMSCAP South Australian Marine Spill Contingency Plan
SAP Sampling and Analysis Plan

SAR (satellite-mounted) Synthetic Aperture Radar
SBTF Southern Bluefin Tuna Fishery

SEA Survey Environmental Advisor

SEL Sound Exposure Level

SIMA Spill Impact Mitigation Assessment
SITREP(S) Situation Report(s)

SMP Scientific Monitoring Plan

SOLAS Safety of Life at Sea

SOP Standard Operating Procedure

SOPEP Shipboard Oil Pollution Emergency Plan
SOx Sulphur Oxides

SPA Special Prospecting Authority

SPL Sound Pressure Level

SPRAT Species Profile and Threats Database

SRD Streamer Recovery Device

STP Sewage Treatment Plant

TAS Tasmania

TASPLAN Tasmanian Marine Oil Spill Contingency plan
TEC Threatened Ecological Community

TMPC Tasmanian Marine Pollution Controller
TSSC Threatened Species Scientific Committee
TTS Temporary Threshold Shift

UN United Nations

UNCLOS United Nations Convention on the Law of the Sea
VIC Victoria

VMS Vessel Management System

VOCs Non-methane Volatile Organic Compounds
WGS84 World Geodetic System 1984
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1 Introduction

CGG Services (Australia) Pty Ltd (CGG) proposes to acquire a multi-client three-dimensional (MC3D) marine
seismic survey (MSS) in the Gippsland Basin offshore of Victoria (Figure 1.1). The Gippsland MC3D MSS
(the “activity”) will comprise acquisition of approximately 10,896 km? of seismic data within a larger
operational area of approximately 16,180 km?2.

The area in which the activity is planned to occur lies entirely within Commonwealth waters, approximately
13 km from the Victorian mainland at its closest point. Exploration activities within Commonwealth waters are
subject to the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) and the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS(E)).
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Figure 1.1 Proposed Gippsland marine seismic survey (MSS) area

1.1 Purpose and scope

This Environment Plan (EP) for the Gippsland MSS has been prepared as part of CGG’s requirements under
the OPGGS(E) Regulations, which are administered by the National Offshore Petroleum Safety and
Environmental Management Authority (NOPSEMA). The Petroleum Activity is defined by seismic data
acquisition, associated vessel movements and preparation and maintenance of seismic survey equipment,
within the Operational Area.

In accordance with objectives set out under Regulation 3 of the OPGGS(E), this EP has been developed to
demonstrate that the activity will be carried out in a manner:
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@ consistent with the principles of ecologically sustainable development set out in section 3A of the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

® by which the environmental impacts and risks (of both routine/planned operations and non-
routine/unplanned events) of the activity will be reduced to as low as reasonably practicable (ALARP)

® by which the environmental impacts and risk of the activity will be of an acceptable level.

This EP describes the “Operational Area” within which seismic data acquisition and normal movements and
operations of the survey and support vessels such as streamer deployment and retrieval, maintenance and
vessel manoeuvring, line run-ins/outs, soft-start procedures and line turns will occur. The EP also describes
the “Acquisition Area” within which seismic data will be acquired (recorded). There will be no discharge of the
airguns outside the Acquisition Area, apart from during “soft-starts” within the Operational Area.

This EP also describes the area within which emergency response actions, related to unplanned events as a
result of the activities, may occur. It does not include transit routes to and from the operational area. The
streamers may be deployed or retrieved during transit, but airguns will not be discharged at full power.

The EP, when accepted, will become a legally binding document between NOPSEMA, as the Regulator
under the OPGGS(E), and CGG, setting out the performance outcomes, standards and criteria against which
conformance and environmental performance will be monitored.

1.2 EP content (Reg 13(4))

Division 2.3 of the OPGGS(E) details specific requirements for the content of an EP. These have been met
in developing this EP, as described below

@® environmental assessment (Regulation 13) including
— description of the activity — Regulation 13(1) (Section 2)
— description of the environment — Regulation 13(2) and 13(3) (Section 4)
—  relevant requirements — Regulation 13(4) (Section 2)
— evaluation of environmental impacts and risks — Regulation 13(5) and 13(6) (Sections 6 and 7)
— environmental performance outcomes and standards — Regulation 13(7) (Sections 6 and 7)
implementation strategy for the EP (Regulation 14) (Section 8)
details of titleholder and liaison person (Regulation 15) (Section 1.2)
other information in the environment plan (Regulation 16), including
— a statement of the titleholder’s corporate environmental policy (Appendix A)

— areport on all consultations between the titleholder and any relevant person (Regulation 11a)
(Section 9 and Appendix H)

— details of all reportable incidents in relation to the proposed activity (Section 8.8).

1.3 Titleholder details (Reg 15)

CGG will be the Titleholder of the Special Prospecting Authority (SPA) and Access Authorities (AA) under
the OPGGS Act for the Gippsland MSS planned under this EP. Access Authorities (AA) will be applied for
with the relevant permit area titleholders when the final Acquisition Area and timing are confirmed. An
application for a SPA has been submitted to the National Offshore Petroleum Titles Administrator (NOPTA)
and is currently under assessment (NEATS application reference number: CLH6QH).

[
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CGG is a fully integrated geoscience company providing leading geological, geophysical and reservoir
capabilities to its broad base of customers, primarily from the global oil and gas industry. CGG offers a range
of products to assist oil companies to find oil and gas reserves offshore worldwide, including seismic and
electromagnetic services, data acquisition, processing, reservoir analysis/interpretation and multi-client
library data. CGG was founded in 1931 and has a workforce of over 6,000 staff in 70 locations worldwide.

CGG has extensive experience of conducting seismic surveys internationally and in Australia. The company
has a well-developed and systematic approach to environmental management, including an Environment
Policy (Appendix A) that is applied successfully to operations around the world. CGG is a specialised seismic
operator with a proven record of environmentally responsible operations in Australian waters.

The details of the titleholder are

Titleholder: CGG Services (Australia) Pty Ltd

Business Address: Level 1, 1 Ord Street, West Perth WA 6005
Telephone: +61 8 9214 6200

Fax: +61 8 9214 6222

ACN: 081 777 755

The titleholder’s nominated liaison person is

Titleholder Liaison Person:  Mark Stanley

Business Address: Level 1, 1 Ord Street, West Perth WA 6005
Direct Telephone: +61 457 977 770
Email Address: mark.stanley@CGG.com

NOPSEMA will be notified according to the requirements of Regulation 15(3) of the OPGGS(E) Regulations
of changes to the titleholder, the nominated liaison person, and/or contact details for either the titleholder or
liaison. CGG will submit written notice of changes to NOPSEMA within 30 days of the change.

1.4 CGG corporate environmental policy (Reg 16)

CGG recognises that concern and responsibility for the environment is an integral part of the way in which
the company conducts its business. The company’s public commitment is defined within their Health, Safety
and Environment Policy (Appendix A). CGG is committed to caring for the environment and continually
improving environmental performance through:

® conformance (compliance)
stakeholder engagement

risk assessment and management
environmental practices

training

management review.

1.5 End of the EP (Reg 25a)
In accordance with Regulation 25A of the OPGGS(E) Regulations, the operation of this EP ends when
® CGG notifies NOPSEMA that
— the activity to which the EP relates has ended
— all the obligations under the EP have been completed
® NOPSEMA accepts the notification.

[
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1.6 Demonstration of financial assurance (Reg 5G)

Under Regulation 5G of the OPGGS(E), NOPSEMA must be reasonably satisfied that CGG is compliant with
Section 571(2) of the OPGGS Act and that the compliance is in a form acceptable to NOPSEMA. CGG will
submit a financial assurance declaration (as described in the financial assurance for petroleum titles
guideline N-04750-GL1381 Rev 6) to NOPSEMA.

CGG will be applying for Access Authorities for all relevant permit area titleholders for the survey once the
timing and Acquisition Area have been confirmed. CGG will notify NOPSEMA as soon as practicable upon
the authorities being granted and provide documentation demonstrating that the appropriate level of financial
assurance is in place for these titles. The forms of financial assurance will be kept on record by CGG
throughout the duration of the activity and will be available to NOPSEMA should this be requested. CGG 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 Relevant requirements (Reg 13(4))

21 Regulatory assessment

The Gippsland MSS Petroleum Activity is located wholly within Commonwealth waters. The regulatory
framework for offshore petroleum activities in Commonwealth waters is governed by the OPGGS Act and the
OPGGS(E) Regulations. The EPBC Act specifically governs the assessment of potential risks and impacts
on matters of national environmental significance (MNES). The OPGGS Act and the EPBC Act are
administered by NOPSEMA in relation to offshore Petroleum Activities.

2.1.1 Offshore Petroleum and Greenhouse Gas Storage Act (2006)

The objective of the OPGGS Act is to ensure that offshore petroleum operations are performed in a way that
is consistent with the principles of ecologically sustainable development (ESD), through an accepted EP with
agreed environmental outcomes and performance standards.

Approvals required of a titleholder under the OPGGS Act relevant to the activity include the following:
® Environment Plan (EP) assessment and acceptance
@ Qil Pollution Emergency Plan (OPEP) (Section 8.7) assessment and acceptance.

NOPSEMA has responsibility for the assessment and acceptance of this EP in accordance with the
provisions of the OPGGS(E).

Prior to accepting an EP, NOPSEMA must be reasonably satisfied that the titieholder has demonstrated
compliance with the financial assurance requirements of subsection 571(2) of the OPGGS Act in a form
acceptable to NOPSEMA.

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

The OPGGS(E) regulations are intended to ensure that petroleum activities are consistent with the principles
of ecologically sustainable development (ESD), and in accordance with an accepted EP that has appropriate
environmental performance outcomes and standards, as well as measurement criteria for determining
whether the objectives and standards are met.

The OPGGS(E) define the following core elements as critical components of the EP
@ identifying the applicable environmental regulatory requirements

® identifying and assessing the potential environmental effects and risks associated with normal (routine),
as well as unforeseen (non-routine) events

® documenting the environmental outcomes, performance standards and measurement criteria to be
implemented to reduce potential environmental effects of the activity to ALARP

® documenting the environmental management strategies that are to be implemented to manage potential
environmental effects associated with the activity

® demonstration of appropriate levels of consultation with defined stakeholders.

CGG has prepared and submitted this EP to NOPSEMA for acceptance before commencement of the
activities.

[
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2.1.3 Environment Protection and Biodiversity Conservation Act 1999

NOPSEMA'’s environmental management authorisation process has been endorsed by the Federal Minister
for the Environment as a program that meets the requirements of Part 10 (Section 146) of the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). Since February 2014, NOPSEMA has

responsibility for assessing oil and gas activities under the EPBC Act as part of its EP assessment process.

The EPBC Act protects matters of national environmental significance (MNES) in relation to Commonwealth
actions and actions on (or impacting upon) Commonwealth land or waters. Under the EPBC Act, a person
must not take an action that has, will have, or is likely to have a significant impact on any of the MNES
without approval from the Australian Government Environment Minister or the Minister’s delegate.

CGG has considered relevant values and sensitivities of matters protected under the EPBC Act (as outlined
in Regulation 13(3)). CGG will apply the requirements of EPBC Policy Statement 2.1 for the proposed activity
(Section 6) through implementation of Part A Standard Management Procedures. In addition, certain
requirements of the Part B Additional Management Procedures (for example, including utilising marine fauna
observers (MFOs)) will be implemented as described in Section 6.2.

2.1.31 Ecologically sustainable development (ESD)

The National Strategy for Ecologically Sustainable Development (ESDSC 1992) defines the goal of ESD as
“development that improves the total quality of life, both now and in the future, in a way that maintains the
ecological processes on which life depends”. The five principles of ESD are defined in Part 1, Section 3A of
the EPBC Act as follows:

® Decision-making processes should effectively integrate both long-term and short-term economic,
environmental, social and equitable considerations.

@ |[f 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, in 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.

® The conservation of biological diversity and ecological integrity should be a fundamental consideration
in decision-making.

® Improved valuation, pricing and incentive mechanisms should be promoted.

CGG’s commitment to sustainability in their operations and activities is reflected in their corporate
Environmental Policy (Appendix A). In recognising their objective to continually improving environmental
performance, CGG has made commitments under the areas of conformance, stakeholder engagement,
impact and risk management, environmental practices, education and management review (Appendix A).
CGG’s commitments demonstrate consistency with the ESDSC (1992) definition and the principles of ESD
as defined under the EPBC Act.

The OPGGS Act requires all activities to be consistent with the principles of ecological sustainable
development (ESD), as defined by the EPBC Act (Part 3A). CGG has incorporated the principles of ESD into
the assessment methodology described in Section 5, in the development of control measures, the criteria for
risk acceptance and in the definition of environmental performance outcomes and standards for each impact
or risk in Section 6 and Section 7, respectively. CGG believes that the commitments made within this EP
demonstrate that the environmental management of the activity will be conducted in accordance with the
principles of ESD.

[
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2.21

Other legislation, conventions and guidelines

Key Commonwealth and state legislation

Report

Table 2.1 and Table 2.2 provide summaries of Commonwealth and state legislation relevant to the environmental management of the activity.

Table 2.1

Summary of key Commonwealth legislation

Legislation Applicability International convention enacted Administering authority
Australian Heritage This Act identifies areas of heritage value listed on the Register of the National Australian Heritage Council
Council Act 2003 Estate and sets up the Australian Heritage Council and its functions.
Australian Maritime Facilitates international cooperation and mutual assistance in preparing and International Convention on Oil Pollution Australian Maritime Safety
Safety Authority Act responding to a major oil spill incident and encourages countries to develop Preparedness, Response and Cooperation Authority (AMSA)
1990 (AMSA Act) and maintain an adequate capability to deal with oil pollution emergencies. (OPRC) 1990.

Requirements are given effect through AMSA. Protocol on Preparedness, Response and Co-

AMSA is the lead agency for responding to oil spills in the marine environment operation to Pollution Incidents by Hazardous

and is responsible for the Australian National Plan for Maritime Environmental and Noxious Substances 2000.

Emergencies (NATPLAN) (AMSA 2016). The implementation of the NATPLAN Rg|ates to non-routine operations (oil spills)

is a component of the OPEP (Section 8.7). and sets up a system of oil pollution

Authority is included into necessary OPEP/Shipboard Oil Pollution Emergency contingency plans and cooperation in fighting

Plan (SOPEP) response documents for reporting purposes. oil spills.
Environment Protection This Act protects Australian waters and regulates activities such as waste Protocol to International Convention on the Department of the
(Sea Dumping) Act incineration, effluent discharges and sea dumping related to the activities of Prevention of Marine Pollution by Dumping of Environment and Energy
1981 the vessels employed. Wastes and Other Matter 1996 (previously (DoEE)

known as the London Dumping Convention)

Environment Protection This Act protects matters of national environmental significance (MNES), 1992 Convention on Biological Diversity and  DoEE

and Biodiversity
Conservation Act 1999
(EPBC Act) and
Regulations 2000
(EPBC Regulations)

streamlines the Commonwealth environmental assessment and approval
process, and provides an integrated system for biodiversity conservation and
management of protected areas. MNES include world heritage properties,
RAMSAR wetlands, listed threatened species and communities, migratory
species under international agreements, nuclear actions, the Commonwealth
marine environment and the Great Barrier Reef Marine Park.

MNES within (and in the vicinity of) the Activity and Oil EMBAs have been
identified within this EP (Section 4).

Agenda 21

Convention on International Trade in
Endangered Species of Wildlife and Flora
1973 (CITES)

Japan-Australia Migratory Bird Agreement
1981 (JAMBA)
China—Australia Migratory Bird Agreement
1988 (CAMBA)
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International convention enacted
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Administering authority

Part 8 of the EPBC Regulations provides guidance on interacting with
cetaceans.

Republic of Korea—Australia Migratory Bird
Agreement 2006 (ROKAMBA)

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

International Convention on Whaling 1946

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

Historic Shipwrecks
Act 1976 and
Regulations 1978

Protects the heritage values of shipwrecks and relics for shipwrecks more than
75 years old below the low water mark. It is an offence to interfere with a
shipwreck covered by this Act.

Available historic shipwreck locations covered by international conventions
enacted by this legislation have been identified and assessed (as applicable)
within this EP (Section 4.6.4).

Convention on Conservation of Nature in the
South Pacific (APIA Convention) 1976

Australian—Netherlands Agreement
concerning old Dutch Shipwrecks 1972

Convention on Protection of Underwater
Cultural Heritage 2001

DoEE

National Environment
Protection Council Act
1994

The Council develops (in conjunction with other State authorities through the
Intergovernmental Agreement on the Environment) consistent environmental
standards to be adopted between states. These requirements take the form of
a National Environmental Protection Measure (NEPM) and include the
National Pollutant Inventory.

Natural Resources
Management Ministerial
Council (NRMMC)/
Environment Protection and
Heritage Council

National Greenhouse Introduces a single national reporting framework for the reporting and

DoEE, Climate Change
Authority

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

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

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

International Convention for the Prevention of
Pollution from Ships 1973, as modified by the
Protocol of 1978 (MARPOL 73/78)

AMSA (operational)

Department of Infrastructure
and Regional Development

Minister for Infrastructure
and Regional Development

and Energy Reporting dissemination of information about greenhouse gas emissions, greenhouse

Act 2007 gas projects and energy use and the production of corporations.

Navigation Act 2012 This Act regulates ship-related activities in Australian waters, including
elements of a number of international agreements such as the International
Convention for the Prevention of Pollution from Ships (MARPOL 73/78)
relating to equipment and construction of ships. As the activity is a vessel-
based survey in Australian waters, it is subject to the Act.

[
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Applicability

International convention enacted
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Administering authority

Offshore Petroleum
and Greenhouse Gas
Storage Act 2006
(OPGGS Act) and
Offshore Petroleum
and Greenhouse Gas
Storage (Environment)
Regulations 2009 as
amended (OPGGS(E))

The OPGGS Act addresses all licensing, health, safety, environmental and
royalty issues for offshore petroleum and greenhouse gas (GHG) exploration
and development operations in Commonwealth waters. The OPGGS(E)
ensure that offshore petroleum and GHG activities are undertaken in an
ecologically sustainable manner, and in accordance with an EP that has
appropriate environmental performance outcomes, standards and criteria.

NOPSEMA

National Offshore
Petroleum Titles
Administrator (NOPTA)

Department of Industry,
Innovation and Science

Ozone Protection and  Regulates the manufacture, importation and use of ozone depleting Montreal Protocol on Substances that Deplete DoEE
Synthetic Greenhouse substances (typically used in fire-fighting equipment and refrigerants). the Ozone Layer 1987 (Concerns the phase-
Gas Management Act  ppplicable to the handling of any ozone depleting substances. out of ozone depleting substances)
1989 UN Framework Convention on Climate
Change 1992
Protection of the Sea  This Act relates to the protection of the sea from pollution by oil and other International Convention for the Prevention of AMSA

(Prevention of Pollution
from Ships) Act 1983

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

harmful substances discharged from ships. This Act prohibits discharges of
sewage, oil and various noxious substances into the sea and sets the
requirements for a shipboard waste management plan. The following Marine
Orders relating to marine pollution prevention have been put in place to give
effect to relevant regulations of Annexes |, II, Ill, IV, V and VI of MARPOL
73/78:

e Marine Orders, Part 91 (Marine Pollution Prevention — Oil)

e Marine Orders, Part 93 (Marine Pollution Prevention — Noxious Liquid
Substances)

e Marine Orders, Part 94 (Marine Pollution Prevention — Packaged Harmful
Substances)

e Marine Orders, Part 95 (Marine Pollution Prevention — Garbage)
e Marine Orders, Part 96 (Marine Pollution Prevention — Sewage)
e Marine Orders, Part 97 (Marine Pollution Prevention — Air Pollution)
e Marine Orders, Part 98 (Marine Pollution — Anti-fouling Systems.

The survey vessels will adhere to the relevant MOs by having a Shipboard Oil

Pollution Emergency Plan (SOPEP), Oil Record Book and Waste
Management Plan in place and implemented.

Pollution from Ships (MARPOL 73/78)
provisions and unified interpretations of the
articles, protocols and Annexes of MARPOL
73/78, including the incorporation of all of the
amendments that have been adopted by the
Marine Environment Protection Committee
(MEPC) and have entered into force, up to
and including the 2000 amendments (as
adopted by resolution MEPC.89(45))
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Legislation Applicability International convention enacted Administering authority
Protection of the Sea  This Act gives AMSA appropriate powers to intervene in shipping operations to International Convention Relating to AMSA

(Powers of Intervention protect the sea from pollution by oil and other noxious substances discharged Intervention on the High Seas in Cases of Qil

Act) 1981 from ships. Pollution Casualties 1969

Protection of the Sea

(Powers of

Intervention)

Regulations 1983

Protection of the Sea
(Civil Liability for
Bunker Oil Pollution
Damage) Act 2008

Sets up a compensation scheme for those who suffer damage caused by spills International Convention on Civil Liability for ~ AMSA
of oil that is carried as fuel in ships' bunkers. Bunker Oil Pollution Damage 2001

There is an obligation on ships over 1,000 gross tonnage to carry insurance
certificates when leaving/entering Australian ports or leaving/entering an
offshore facility within Australian coastal waters.

The survey vessels undertaking the Gippsland MSS will hold the necessary
insurance certificates.

Protection of the Sea  This Act regulates the use of antifouling compounds and systems in Australian International Convention on the Control of AMSA/ Department of
(Harmful Antifouling waters. Vessels will be required to have a hull antifouling system in place and  Harmful Antifouling Systems on Ships 2001 Infrastructure and Regional
Systems) Act 2006 will be subject to this Act, in particular Part 2 Application or use of a harmful Development
antifouling system and Part 3 Antifouling certificates and antifouling
declarations.
Protection of the Sea  Provides that where, at any time during a quarter when a ship with tonnage Not applicable AMSA
(Shipping Levy) Act length of no less than 24 m was in an Australia port, there was on board the
1981 ship a quantity of oil in bulk weighing more than 10 t, a levy is imposed in
respect of the ship for the quarter.
The survey and support vessels will adhere to the shipping levy.
Biosecurity Act 2015 (& From 16 June 2016, the Biosecurity Act 2015 (Biosecurity Act) replaces the International Convention for the Control and Department of Agriculture
Regulation 2016) Quarantine Act 1908 as Australia’s primary piece of legislation used to Management of Ships Ballast Water and and Water Resources
manage the biosecurity risks posed by ballast water and sediments. For the Sediments 2004 (DAWR)

petroleum industry, it regulates the condition of vessels and drill rigs entering
Australian waters with regard to ballast water and hull fouling.

The regulation stipulates that all information regarding the voyage of the
vessel and the ballast water is declared correctly to the biosecurity officers.

The survey and support vessels will adhere to biosecurity guidelines regarding
biosecurity clearance to enter Australian ports and Territorial waters.
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Table 2.2 Key state legislation
Applicability

Victoria

Coastal
Management
Act 1995

The objectives of this Act include the planning and management of the use of Victorian coastal

resources on a sustainable basis for recreation, conservation, tourism, commerce and similar uses;

protecting and maintaining areas of environmental significance on the coast; and maintaining and

improving coastal water quality. This is achieved via the implementation of Coastal Management

plans to guide planning and management at a regional level. Under this legislation a person must not

use or develop coastal Crown land unless the written consent of the Minister has first been obtained.

Coastal crown land also includes marine environments from shore to 3 NM including the seabed.

Key management documents include the Victorian Coastal Strategy 2014, the Western Regional

Coastal Plan 2015 and the Southwest Regional Coastal Action Plan 2002. Suggested guidelines for

petroleum development (as they relate to this marine activity include)

e early consultation with government agencies during the planning phase of the project

e consider impacts to fishing operations for marine-based activities

e identify environmental risks and produce a plan that addresses how these risks will be eliminated
or reduced. The plan will consider shallow marine waters, threatened terrestrial and marine
species habitats and locations, cetacean migratory routes, migratory bird flight paths, nesting
areas and foraging/resting/aggregation areas

e comply with State and Commonwealth cultural heritage legislation and avoid impacting any
cultural heritage sites by consulting with Heritage Victoria, Aboriginal Affairs Victoria and local
Aboriginal groups about any proposals

e comply with all relevant water quality and wastewater requirements of the Victorian Environment
Protection Act 1970.

Administered by the Department of Environment, Land, Water & Planning (DELWP).

Environment
Protection Act
1970 (& various
regulations)

This is the key Victorian legislation that controls discharges and emissions (air, water) to the
environment within Victoria (including State and Territorial waters). It gives the Environment
Protection Authority (EPA) powers to licence premises discharges to the marine environment, control
marine discharges and to undertake prosecutions. Provides for the maintenance and, where
necessary, restoration of appropriate environmental quality (including spill response).

To protect Victorian State waters from marine pests introduced via domestic ballast water, ballast
water management arrangements applying to all ships in State and Territorial waters must be
observed as per the Environment Protection (Ships’ Ballast Water) Regulations 2006, Waste
Management Policy (Ships’ Ballast Water) and the Protocol for Environmental Management. High-risk
domestic ballast water (ballast water that originates from an Australian port or within the territorial sea
of Australia (to 12 NM)), regardless of the source, must not be discharged into Victorian State waters.
Ship masters must undertake a ballast water risk assessment on a voyage by voyage basis to assess
risk level, provide accurate and comprehensive information to the EPA on the status and risk of origin
of ballast water contained on their ships (i.e. domestic/international), and to manage domestic ballast
water discharges with EPA written approval.

Administered by the Environment Protection Authority (EPA).

Emergency Provides for the establishment of governance arrangements for emergency management in Victoria,

Management including the Office of the Emergency Management Commissioner and an Inspector-General for

Act 2013 (& Emergency Management.

Regulations Provides for integrated and comprehensive prevention, response and recovery planning, involving

2003) preparedness, operational co-ordination and community participation, in relation to all hazards. These
arrangements are outlined in the Emergency Management Manual Victoria.
Administered by the Department of Justice and Regulation (Inspector General for Emergency
Management).

Flora and The purpose of this Act is to protect rare and threatened species, to enable and promote the

Fauna conservation of Victoria's native flora and fauna, and to provide for a choice of procedures that can be

Guarantee Act  used for the conservation, management or control of flora and fauna and the management of

1988 (FFG Act) potentially threatening processes.

(& Regulations
2011)

Where a specie has been listed as threatened, an action statement is prepared that sets out the
actions that have or need to be taken to conserve and manage the specie and community.
Administered by the DELWP.
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Legislation Applicability
Heritage Act The purpose of the Act is to provide for the protection and conservation of historic places, objects,
1995 shipwrecks and archaeological sites in State areas and waters (complementary legislation to

Commonwealth legislation).

Part 5 of the Act is focused on historic shipwrecks, which are defined as the remains of all ships that
have been situated in Victorian State waters for 75 years or more. The Act addresses, among other
things, the registration of wrecks, establishment of protected zones, and the prohibition of certain
activities in relation to historic shipwrecks.

Administered by the DELWP.

Marine (Drug,

This Act provides for the prohibition of masters and other persons involved in vessel operations from

Alcohol and being under the influence of prescribed drugs or alcohol, defines prohibited discharges (refer to
Pollution Pollution of Waters by Oil and Noxious Substances Act 1986), and allocates roles, responsibilities
Control) Act and liabilities to ensure there is a capacity and obligation (i.e. Director — Transport Safety, public
1988 (& statutory body) to respond to marine incidents that have the potential, or do, result in pollution.
Regulations Administered by the Department of Economic Development, Jobs, Transport and Resources

2012) (DEDJTR).

Marine Safety  This Act provides for safe marine operations in Victoria, including imposing safety duties on owners,
Act 2010 (& managers and designers of vessels, marine infrastructure and marine safety equipment; marine
Regulations safety workers, masters and passengers on vessels; regulation and management of vessel use and
2012) navigation in Victorian State waters; and enforcement provisions of Police Officers and the Victorian

Director of Transport Safety. This Act reflects the requirements of international conventions —
Convention on the International Regulations for Preventing Collisions at Sea and the International
Convention for the Safety of Life at Sea.

The Act also defines marine incidents and the reporting of such incidents to the Victorian Director of
Transport Safety.

Administered by Maritime Safety Victoria.

National Parks
Act 1975

Established a number of different types of reserve areas onshore and offshore, including Marine
National Parks and Marine Sanctuaries. A lease, licence or permit under the OPGGS Act that is either
wholly or partly over land in a marine national park or marine sanctuary is subject to the National
Parks Act 1975 and activities within these areas require Ministerial consent before activities are
carried out.

Administered by the DELWP.

Pollution of
Waters by Oil
and Noxious
Substances Act
1986
(POWBONS) (&

The purpose of the Pollution of Waters by Oils and Noxious Substances Act 1986 (POWBONS) is to
protect the sea and other waters from pollution by oil and noxious substances. This Act also
implements the MARPOL Convention (the International Convention for the Prevention of Pollution
from Ships 1973) in Victorian State waters.

Requires mandatory reporting of marine pollution incidents.

The Act restricts within Victorian State waters the discharge of treated oily bilge water according to

Regulations vessel classification (>400 t); discharge of cargo substances or mixtures; prohibition of garbage
2002) disposal and packaged harmful substances; restrictions on the discharge of sewage; regulator
reporting requirements for incidents; ship construction certificates and survey requirements.
Jointly administered by DEDJTR and EPA.
Wildlife Act The purpose of this Act is to promote the protection and conservation of wildlife. It seeks to prevent
1975 (& wildlife from becoming extinct and prohibits and regulates persons authorised to engage in activities
Regulations relating to wildlife (including incidents).
2013) The Wildlife (Marine Mammal) Regulations 2009 prescribe minimum distances to whales and

seals/seal colonies, restrictions on feeding/touching and restriction of noise within a caution zone of a
marine mammal (dolphins (150 m), whales (300 m) and seals (50 m)).

Administered by the DELWP.

South Australia

Coast
Protection Act
1972 (and
associated
regulations)

The Act seeks to provide for the conservation and protection of the beaches (the area between the
low and high water marks at spring tides and within 100 m of the mean high water mark) and coast
(within 3 NM of the mean low water mark and within any estuary, inlet, river, creek, bay or lake
subject to the ebb and flow of tides) of South Australia. A Coast Protection Board is appointed under
the Act, and is charged with, among other things, protecting the coast from erosion, damage,
deterioration, pollution and misuse, and to restore any part of the coast that has been damaged by
erosion, damage, deterioration, pollution and misuse.

Administered by the Department of Environment, Water and Natural Resources (DEWNR).
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Applicability

Environment
Protection Act
1993

Environment

The Act aims to provide for the protection of the environment and establish the Environment
Protection Agency (EPA), to promote the principle of ecologically sustainable development (ESD) and
to ensure that all reasonable and practicable measures are taken to protect, restore and enhance the
quality of the environment. This involves preventing, reducing, minimising and where possible,

Protection eliminating harm to the environment through community and industry programs, regulation and

Regulations monitoring.

2009 Part 4 of the Act states that a person must not undertake an activity that pollutes, or might pollute, the
environment unless the person takes all reasonable and practicable measures to prevent or minimise
any resulting environmental harm.

Onshore Works Approvals and Licenses are granted by the EPA for persons wishing to conduct
activities of environmental significance.

A number of Environmental Protection Policies are in place, with those of most relevance to this
project being the Environment Protection (Water Quality) Policy 2003.

Administered by the Environment Protection Agency (EPA).

Fisheries This Act provides for the conservation and management of the aquatic resources of the State (within

Management 3 NM of the mean low water mark and within any estuary, inlet, river, creek, bay or lake subject to the

Act 2007 ebb and flow of tides), the management of fisheries and aquatic reserves, the regulation of fishing
and the processing of aquatic resources, the protection of aquatic habitats, aquatic mammals and
aquatic resources and the control of exotic aquatic organisms and disease in aquatic resources.
Administered by the Department of Primary Industries and Regions (PIRSA) — Fisheries.

Emergency This Act establishes strategies and systems for the management of emergencies in the State.

/’l\/’at”;gg‘;”e”t Administered by the Emergency Management Council (chaired by the Department of Premier and

c

Cabinet).

Harbors and
Navigation Act
1993

This Act provides for the administration, development and management of harbors, to provide for safe
navigation in SA waters, to promote the safe and efficient movement of shipping within harbors and
SA waters, and provide for the safe use of SA waters for recreational and other aquatic activities.

Administered by the Department of Planning, Transport and Infrastructure (DPTI).

Marine Parks
Act 2007

(& Marine Parks
(Zoning)
Regulations
2012)

This Act provides for the establishment and management of marine parks in SA waters, and
establishes the Marine Parks Council of SA. The aim of the Act is to protect and conserve marine
biodiversity and habitats.

Four zones (general managed use, habitat protection, sanctuary and restricted access) are applied to
marine parks.

The Marine Parks (Zoning) Regulations 2012 (the regulations) prohibit certain activities in the
respective marine park zones.

The regulations prohibit certain activities that may be relevant to hydrocarbon spills in habitat
protection and sanctuary zones, such as the removal of soil, dredging, and the removal of water. The
regulations also prohibit entering or engaging in any activity in a restricted access zone.

The regulations allow for a number of exemptions from prohibitions and restrictions, including for
persons acting in the course of emergency. The definition of emergency provided in the regulations
includes an event that causes, or threatens to cause harm to the environment, so it is possible that a
permit would not be necessary for activities associated with hydrocarbon spill management or
remediation in marine parks.

Administered by the DEWNR.

National Parks
and Wildlife Act
1972

This Act provides for the establishment and management of reserves (national parks, conservation
parks, game reserves, recreation parks and regional reserves) for public benefit and enjoyment and
for the conservation of wildlife in a natural environment. The Act establishes the SA National Parks
and Wildlife Council and the Wildlife Conservation Fund.

There are no reserves in the operational area but the Lower South East State Marine Park is partly
located within the environment that might be affected (EMBA) by a Level 3 oil spill as a result of
vessel collision (refer to Section 7.7).

Administered by the National Parks South Australia.

Protection of
Marine Waters
(Prevention of
Pollution by
Ships) Act 1987

This Act provides for the protection of the sea and certain waters (i.e. State waters) from pollution by
oil and other substances from ships.

As outlined in Part 2 of the Act, it does not apply to ships discharging oil or an oily mixture if it is not
within a special area, is proceeding en route, and does not exceed 15 ppm oil-in-water. Any trading
ship or vessel with a gross tonnage greater than 400 t must carry an up-to-date oil record book.
Administered by the DPTI.
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Legislation Applicability

Animal Welfare This Act was established to promote animal welfare. Under the Act, fish are excluded under the
Act 1985 definition of animals. The Act is focused on preventing the ill treatment of an animal that causes
Animal Welfare serious harm or death to that animal.

Regulations Administered by the DEWNR.

2012

Tasmania

Pollution of This Act is designed to protect State waters from pollution by oil and other substances and to give
Waters by Oil  effect to certain parts of the MARPOL convention.

and Noxious Administered by the Environment Protection Authority (EPA).

Substances Act

1987

Environmental  This Act provides for the management of the environment and the control of pollution.

Management  Administered by the EPA.
and Pollution

Control Act

1984

Emergency This Act provides for the protection of life, property and the environment in a declared State
Management emergency by outlining prevention, preparedness, response and recovery procedures.

Act 2006 Administered by the Tasmania State Emergency Service.
222 International conventions

The principal international agreements governing petroleum operations in Commonwealth waters are the
United Nations Convention on the Law of the Sea 1982 (UNCLOS) and the International Convention for the
Prevention of Pollution from Ships 1973, as modified by the Protocol of 1978 (MARPOL 73/78). Australia is
also a signatory to the following international conventions that are of potential relevance to the activity

@ International Convention on Oil Pollution Preparedness, Response and Co-operation 1990

® Protocol to International Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter 1996 (previously known as the London Dumping Convention)

@ International Convention Relating to Intervention on the High Seas in Cases of Oil Pollution Casualties
1969

International Convention on Civil Liability for Oil Pollution Damage 1992

Framework Convention on Climate Change 1992

Vienna Convention on the Protection of the Ozone Layer 1985

Montreal Protocol on Substances that Deplete the Ozone Layer 1987

Convention on the Conservation of Migratory Species of Wild Animals 1979 (Bonn Convention)
Japan—Australia Migratory Bird Agreement (JAMBA) 1981

China—Australia Migratory Bird Agreement (CAMBA) 1988

Republic of Korea—Australia Migratory Bird Agreement (ROKAMBA) 2006.

223 Applicable guidelines and standards

2.2.3.1 NATPLAN

The National Plan for Maritime Environmental Emergencies (NATPLAN) (AMSA 2016) is managed by AMSA
and sets out national arrangements, policies and principles for the management of maritime environmental
emergencies. It gives administrative effect to Australia’s emergency response obligations relating to the

@ International Convention on Oil Pollution Preparedness, Response and Co-operation 1990

[
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® Protocol on Preparedness, Response and Co-operation to Pollution Incidents by Hazardous and
Noxious Substances 2000

® International Convention Relating to Intervention on the High Seas in Cases of Oil Pollution Casualties
1969

@ Articles 198 and 221 of the UNCLOS.
Further details on NATPLAN and oil spill response are described in detail within the OPEP in Section 8.7.

2.2.3.2 Protected area management plans

All Australian Marine Parks (AMPs) within the South-east Marine Region are managed under the South-east
Commonwealth Marine Reserve Network (SECMRN) Management Plan 2013-23 (Director of National Parks
(DNP) 2013). The nearest are the East Gippsland AMP which is approximately 30 km to the east, Beagle
Marine Park (approximately 44 km south west) and Flinders Marine Park about 150 km south. Control
measures described within this EP have been identified in accordance with the management strategies of
the SECMRN Management Plan and the relevant IUCN Category Management Principles for Marine Parks
where receptors are within the environment that may be affected by the Gippsland MSS activities (refer to
Sections 6 and 7).

2.2.3.3 EPBC Act management plans
The adopted control measures in the assessments in Sections 6 and 7 of this EP are in accordance with the
relevant EPBC Act species-specific plans (refer to Table 2.3).

Table 2.3 Summary of EPBC conservation management plans, recovery plans and conservation
advices relevant to the proposed acquisition area

Species Recovery plan/ Key threats Plan management actions relevant to EP impact/
conservation relevant to this this EP risk
advice EP assessment

section

Cetaceans

Blue whale Conservation Noise interference — Assessing the effect of anthropogenic noise on  Section 6.1
Management seismic surveys blue whale behaviour. Section 6.2
Plan for the Blue  (Threat — Very High  Anthropogenic noise in biologically important
Whale (DoE Risk) areas (BIAs) will be managed such that any
2015) blue whale continues to utilise the area without
Conservation injury and is not displaced from a foraging area.

Advice (DoE EPBC Act Policy Statement 2.1 — Interaction
2015) between offshore seismic exploration and

whales is applied to all seismic surveys.

Vessel collisions Ensure all vessel strike incidents are reported in  Section 7.2
(Threat — High Risk) the National Ship Strike Database.

Ensure the risk of vessel strikes on blue whales
is considered when assessing actions that
increase vessel traffic in areas where blue
whales occur and, if required, appropriate
mitigation measures are implemented.

Marine debris No management actions as these are only Section 7.4
Shipping noise relevant for threats rank high or very high risk.  gection 6.3
Acute chemical Section 7.5-7.7
discharge

(Threat — Moderate)
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Recovery plan/
conservation
advice

Key threats
relevant to this
EP
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Plan management actions relevant to EP impact/

this EP risk
assessment
section

Humpback
whale

Humpback Whale
Conservation
Advice — (DoE
2015)

Noise interference

Assessing and addressing anthropogenic noise; Section 6.1
shipping, industrial and seismic surveys Section 6.2

All seismic surveys must be undertaken Section 6.3
consistently with the EPBC Act Policy

Statement 2.1 — Interaction between offshore

seismic exploration and whales. Should a

survey be undertaken in or near a calving,

resting, foraging area, or a confined migratory

pathway then Part B. Additional Management

Procedures must also be applied.

For actions involving acoustic impacts (e.g. pile
driving, explosives) on humpback whale calving,
resting, feeding areas, or confined migratory
pathways site-specific acoustic modelling
should be undertaken (including cumulative
noise impacts).

Should acoustic impacts on humpback calving,
resting, foraging areas, or confined migratory
pathways be identified a noise management
plan should be developed. This can include

the use of shutdown and caution zones
pre and post activity observations

the use of marine mammal observers and/ or
Passive Acoustic Monitoring (PAMS)

implementation of an adaptive management
program following verification of the noise levels
produced from the action (i.e. if the noise levels
created exceed original expectations).

Vessel disturbance
and strike

Ensure all vessel strike incidents are reported in  Section 7.2
the National Ship Strike Database
(https://data.marinemammals.gov.au/report/shipstrike)

Ensure the risk of vessel strikes on humpback

whales is considered when assessing actions

that increase vessel traffic in areas where

humpback whales occur and, if required,

appropriate mitigation measures are

implemented.

Sei whale
Fin whale

Sei Whale
Conservation
Advice (DoE
2015)

Fin Whale
Conservation
Advice (DoE
2015)

Anthropogenic noise
and acoustic
disturbance

Consequence rating — minor. Section 6.1

Once the spatial and temporal distribution Section 6.2
(including BIAs) of sei whales is further defined  ggction 6.3
an assessment of the impacts of increasing

anthropogenic noise (including from seismic

surveys, port expansion, and coastal

development) should be undertaken on this

species.

If required, additional management measures

should be developed and implemented to
ensure the ongoing recovery of sei whales.

Pollution (persistent
toxic pollutants)

Consequence rating — minor. Section 6.7

No management actions. Sections 7.5-
7.7
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Species Recovery plan/ Key threats Plan management actions relevant to EP impact/
conservation relevant to this  this EP risk
advice EP assessment

section
Vessel strike Consequence rating — minor. Section 7.2
Ensure all vessel strike incidents are reported in
the National Ship Strike Database.

Southern  Conservation Noise interference — Improve the understanding of what impact Section 6.1

right whale Management seismic surveys anthropogenic noise may have on southern Section 6.2
Plan for the (Threat — Very High right whale populations by
Southern Right  Risk) assessing anthropogenic noise in key calving
Whale 2011-2021 areas
(DSEWPAC . .

2012) assessing responses of southern right whales to
anthropogenic noise
if necessary, developing further mitigation
measures for noise impacts
assessing the overlap between southern right
whale distribution and potential sources of
significant anthropogenic sound.
Vessel collisions No specific management actions relevant to the Section 7.2
(Threat — High) activity but Plan advises reducing vessel speed
or by separating vessels and whales.
Marine debris No management actions as these are only Section 7.4
Shipping noise relevant for threats rank high or very high risk.  ggction 6.2

(Threat — Moderate)

Acute chemical
discharge

(Threat — Low)

No specific management actions as these are Section 7.5-7.7
only relevant for threats rank high or very high

risk.

Marine reptiles

Turtles Recovery Plan Marine debris No genetic stocks requiring management Section 7.5-7.7
for Marine Turtles chemical and actions have been identified in the eastern Bass ggction 6.4
in Australia terrestrial discharge ~ Straits Section 7.1
(DoEE 2017) Light pollution i
Conservation v | disturb Segction 6.1
advice essel disturbance
(December 2008) Noise interference
Pinnipeds
Australian  Recovery Plan Noise interference  These threats are identified as ‘secondary Section 6.1
sea lion for the Australian o gpil| threats’, with noise interference identified as of ~ (noise from
Sea Lion Polluti ‘potential concern’ in the bioregional seismic
(Neophoca ° '_‘“On . management plan. operations)
cinerea) Marine Debris Assess the impacts of marine debris on May be
%?E(\jNPaC Australian sea lion populations. encountered in
) Develop and implement measures to mitigate il Spill EMBA
the impacts of marine debris on Australian sea  (Se€ Section
lion populations. 7.7)
Management actions developed to mitigate Section 7.5
impact of vessel strike, pollution and oil spills on
Australian sea lion populations.
[ 4
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Species Recovery plan/ Key threats Plan management actions relevant to EP impact/
conservation relevant to this  this EP risk
advice EP assessment

section

Sharks and fish

Great Recovery Plan Ecosystem effects — No specific management actions relevant to the Section 6.1

white for the White habitat modification  activity

shark Shark and climate change
(Carcharodon (including changes
carcharias) in sea temperature
(DSEWPaC and acidification)
2013e)

Grey Recovery Plan Introduced species  No specific management actions relevant to the Section 6

nurse for the Grey Pollutants activity

shark Nurse Shark
(Carcharias
taurus) (DSE
2014)

Australian National N/A No specific management actions relevant to the N/A

grayling Recovery Plan activity.
for the
Australian
Grayling
Prototroctes
maraena (DSE
2008)

2.2.3.4 Guidelines, standards and codes of practice

The following guidelines, standards and codes of practices are relevant to the preparation of this EP.

Table 2.4 Guidelines, standards and codes of practice

Organisation

Document

AMSA (2013) Technical Guideline for the Preparation of Marine Pollution Contingency Plans for
Marine and Coastal Facilities, March 2013
AMSA (2016) National Plan for Maritime Environmental Emergencies

Standards Australia/Standards
New Zealand (2006)

Handbook on Environmental Risk Management — Principles and Process. Third
edition. Standards Australia/Standards New Zealand (HB 203:2006)

Australian Petroleum Production

and Exploration Association

(APPEA) (2008)

Code of Environmental Practice (CoEP) — In Australia, the petroleum exploration
and production industry operate via an industry code of practice developed by the
APPEA; the CoEP. This code provides guidelines for activities that are not formally
regulated and have evolved from the collective knowledge and experience of the oil
and gas industry, both nationally and internationally.

The APPEA CoEP covers general environmental objectives for the industry,
including planning and design, assessment of environmental risks, emergency
response planning, training and inductions, auditing and consultation and
communication. For the offshore sector specifically, it covers issues relating to
geophysical surveys, drilling and development and production.

CGG applies the APPEA CoEP when planning and managing offshore petroleum
exploration activities.

APPEA (2014) Method to Assist Titleholders in Estimating Appropriate Levels of Financial
Assurance for Pollution Incidents Arising from Petroleum Activities, December 2014

APPEA (2017) APPEA Stakeholder Consultation and Engagement Principles and Methodology —
Working Draft

[ 4
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Organisation Document

Commonwealth of Australia National Biofouling Management Guidance for the Petroleum Production and
(2009) Exploration Industry

Commonwealth of Australia EPBC Act Significant Impact Guidelines 1.1 — Matters of National Environmental
(2013) Significance

DEWHA (2005) Australian National Guidelines for Whale and Dolphin Watching

DAWR (2017) Australian Ballast Water Management Requirements, version 6

ESDSC (1992) National Strategy for Ecologically Sustainable Development

International Association of Environmental Manual for Worldwide Geophysical Operations

Geophysical Contractors (IAGC)

(2001)

IAGC (2011) Recommended Mitigation Measures for Cetaceans during Geophysical Operations
International Association of Oil Environmental Management in Oil and Gas Exploration and Production

and Gas Producers (OGP) (1997)

International Standards 3100:2009 Risk Management — Principles and Guidelines

Organization (ISO)

NOPSEMA (2014a) Guidance Note: Notification and Reporting of Environmental Incidents (NO3000-

GNO0926, Revision 4, 28 February 2014)

NOPSEMA (2014b) Information Paper: Consultation Requirements under the Offshore Petroleum and
Greenhouse Gas Storage (Environment) Regulations 2009 (N04750-1P1411,
Revision 2, December 2014)

NOPSEMA (2015) Guidance Note: Activities within Commonwealth Marine Reserves (N-04750-
GN1565, Revision 0, November 2015)

NOPSEMA (2016) Guidance Note: Environment Plan Content Requirements (N04750-GN1344,
Revision 3, April 2016)

NOPSEMA (2016b) Guideline, GL1566, Rev 1, 13 July 2016: Environment Plan Summaries

NOPSEMA (2016c¢) Information Paper, IP1349, Rev 2, March 2016: Operational and Scientific
Monitoring Programs

NOPSEMA (2016d) Guidance Note: Financial Assurance for Petroleum Titles (N-04750-GL1381,
Revision No. 5, June 2016)

NOPSEMA (2016e) Guidance Note: Petroleum Activity (N04750-GN1343, Revision 2, April 2016)

NOPSEMA (2017a) Information Paper: Oil Pollution Risk Management (N04750-1P1488, Revision 1,
February 2017)

NOPSEMA (2017b) Guideline, GL1721, Rev 3, May 2017: Environment Plan Decision Making

[ 4
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3 Description of the activity (Reg 13(1))

3.1 Location of the activity

The CGG Gippsland MSS will acquire seismic data over a maximum area of 11,161 km? (Figure 3.1). The
‘Acquisition Area’ is the area within which the seismic source (airguns) will be operational and seismic data
will be acquired, including soft start procedures and run-outs (required to obtain full fold coverage). The
water depths within the Acquisition Area range from a minimum of approximately 43 m along Ninety Mile
Beach to 3,345 m in the Bass Canyon. Line turns conducted towards the nearshore waters will be conducted
on full power to acquire full-fold coverage.

There will be no discharge of the airguns outside the Acquisition Area, including within the ‘Operational
Area’, which comprises a maximum area of 13,421 km?2 and covers both the Acquisition Area and additional
buffer. This area is where seismic related activities including streamer deployment and retrieval,
maintenance and recovery, and vessel manoeuvring (line turns) will occur.

As shown in Figure 3.1 the Acquisition Area has been sectioned into five zones, primarily to assist in
management of long-term displacement of fishers (Section 6.3). The precise border of each zone may alter
slightly due to changes in survey sail lines (Section 3.4.2), however each zone will take a maximum of one
month to complete. The order in which zones are completed will be determined following advice from the
CGG Gippsland MSS Scientific Advisory Committee (SAC; Section 9) and consideration of impacts to
sensitive receptors (as described in Section 6). The orientation of each zone is aligned with survey sail lines
in an ESE — WNW direction (~108°) (described in Section 3.4). Boundary coordinates for these areas are
provided in Table 3.1.

Transit of vessels to and from the Operational Area is excluded from the scope of this EP.
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Figure 3.1 Proposed Gippsland marine seismic survey (MSS) area
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Description

Latitude (DMS)

Report

Longitude (DMS)

Boundary coordinates for the Gippsland MSS area (WGS 1984 UTM zone 55S)

Acquisition area

38°45'10.828" S

149° 12'4.539"E

38°53'9.591" S

149° 4' 10.352" E

38° 51'39.755" S

148° 57' 39.818" E

38° 59'17.845" S

148° 50" 13.229" E

38°45'16.737" S

147°51'0.381"E

38°37'20.876" S

147° 57'43.917" E

38° 36' 34.962" S

147° 54' 35.685" E

38° 32'24.044" S

147° 37' 34.215" E

38°23'52.274" S

147° 36' 14.641" E

38°22'21.881" S

147° 36' 50.340" E

38° 15'57.585" S

147° 40' 56.570" E

38° 14'3.595" S

147° 43' 59.581" E

38°8'47.616" S

147° 49'50.743" E

38° 8'3.866" S

147°52'43.117" E

38° 8'3.856" S

147° 52'43.159" E

38°5'10.563" S

148° 3'59.403" E

38°4'40.561" S

148° 6' 34.419" E

38°3'48.839" S

148° 12'17.887"E

38°3'47.279" S

148° 20' 59.012" E

38° 20" 16.990" S

149° 31'50.723" E

38°24'33.744" S

149° 29'21.616" E

38° 29'50.692" S

149° 26' 17.126" E

38° 31'24.663" S

149° 25'22.335" E

38° 36'57.369" S

149° 20' 10.954" E

Operational area

38°31'32.451" S

149° 38' 19.658" E

39°6'569.217" S

149° 0'4.954" E

38°59'51.603" S

148° 52' 34.953" E

38°45'16.891" S

147° 50' 59.030" E

38°42'47.754" S

147° 49' 56.514" E

38° 36' 34.962" S

147° 54' 35.685" E

38° 32'24.044" S

147° 37' 34.215" E

38°31'46.651" S

147° 35'3.019"E

38° 31'43.065" S

147° 35'0.579"E

38° 29' 54.502" S

147° 33'46.755" E

38°26'5.732" S

147° 33' 19.558" E
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Latitude (DMS)

Report

Longitude (DMS)

38°20'23.901" S

147° 34'5.870"E

38°18'12.102" S

147° 34'41.192" E

38°16'11.705" S

147° 36' 53.817" E

38° 13' 36.566" S

147° 38' 30.726" E

38°13'32.899" S

147° 38' 38.718" E

38°12'0.139" S

147° 42' 0.683"E

38°10'24.977" S

147° 44' 17.852" E

38°4'52.631" S

147° 50' 50.186" E

37°59'51.371" S

148° 9' 48.558" E

38°0'1.892" S 148° 16' 13.713"E
38°3'12.575" S 148° 21' 33.527" E
38°20'54.013" S 149° 38' 33.263" E

3.2 Timing of the activity

The survey is currently planned to commence early March 2019 with acquisition taking approximately 6.5
months including downtime. Downtime allows for inclement weather, avoiding conflicts with other users and
marine megafauna, and maintenance. Depending on the actual start date, it is planned for the survey to be
completed by the end of July 2019. Should for any reason the survey is not completed by July 2019 it may
be continued in 2020. If this were the case the survey would be undertaken within an early January to end of
July time period. Survey activities would not continue beyond July 2020. The timing of the activity is subject
to the availability of the survey vessels for conducting the survey, client data requirements, sea state
conditions suitable for marine seismic acquisition, and granting of the required regulatory approvals and
access authorities. Seismic data will be acquired over a 24-hour period, with shut downs for routine and
reactive maintenance, repairs, transit and line turns and fauna and stakeholder avoidance.

Each of the five survey zones (Figure 3.1) will take approximately one month to complete. Undershooting
(Section 3.4.3) is anticipated to take approximately two to four weeks depending on the number of platforms
being undershot (up to ten platforms depending on client requirements). Start dates of individual zones have
not been determined at this time, with the exception of Zone 4 which will be surveyed sometime between
March and April to minimise impacts to spawning fish (Section 6.1).

3.3 Survey justification

CGG has reprocessed existing seismic data in the basin and has noted a number of issues with the surveys
that prevent a more accurate and high-resolution set of maps being produced. These include:

1. Survey orientation: Most of the existing surveys have a NNE-SSW orientation. This was judged to be
the optimal survey orientation at the time. However, CGG has found that an orthogonal orientation
better addresses the coherent noise problems seen in the data. In addition, by having two surveys in
different directions increases the amount of information that can be extracted.

2. Cable length: Most of the existing surveys used recording cable lengths of 4000 — 5000 m. Modelling
has demonstrated that a 7,000 m cable length will allow significantly improved data quality using a
recently developed seismic processing technique (Full Waveform Inversion).

3. Sensor depth: Existing surveys have been acquired at 6-8 m cable depth. This was optimised for
recording higher frequencies but is not optimal for low frequencies. By towing at 18 m, CGG will record
better low frequencies and also have cleaner data as the sensors will be well below the effect of wave
action. This is very important for imaging beneath the extensive coals and volcanic rocks in the basin.

[
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Multi-component Sensor: CGG will be using the latest generation of multi-component sensor which will
overcome the traditional problem of interference with reflections from the sea surface. This will result in
higher resolution images.

Consistent survey: There are more than 16 different 3D surveys in the basin, of varying quality and
sampling. By having a single high-resolution survey, CGG will be able to map more subtle geological
structures and identify new oil and gas targets.

Gaps in coverage: There are gaps in coverage between the existing surveys that need to be filled in to
understand the geology. The Kindfish field does not have a proper 3D acquired over it.

Gazettal blocks: In 2018, the Australian Government has gazetted 4 new blocks in the Gippsland Basin,
and these do not have complete 3D seismic coverage.

Outer East: There is little to no 3D seismic and limited 2D at the eastern end of basin. By extending the
seismic coverage into this prospective area, CGG can limit the necessity for future surveys, thereby
keeping disruption to existing activities to a minimum.

The activity is a typical 3D survey similar to the majority of seismic surveys conducted in Australian marine
waters in terms of technical methods and procedures. No unique or unusual equipment or operations are
proposed. CGG is committed to minimising potential for interactions with other marine users and had
engaged in early and continued consultation. The specific survey vessel(s) that will be used for the survey is
yet to be determined but will be conducted using purpose-built seismic vessel(s) similar in specifications to
the M/V Geo Coral (section 3.5.1)

3.4

3.4.

Seismic program

1 Survey parameters

A summary of the seismic survey parameters is provided in Table 3.3.

Table 3.2 Gippsland MSS survey parameters

Survey parameter Description
Acquisition Area 11,161 km?
_ g Range of survey water depths in Acquisition Area 43-3,345 m below lowest astronomical tide (LAT)
g é Planned survey commencement date’ Mid-January 2019
8 g Survey duration 6.5 months
Airgun array volume (maximum) 3,000 in®
Operating pressure 2,000 psi
Source amplitude 261 dB re 1 yPa (SPL peak to peak, Lpk-pk)
® Peak frequency range up to 2,000 Hz
% Source depth 6 m (1 m)
§ Source (shot point) interval 12.5 m (37.5 m over SE Reef)
% Line spacing 400-600 m
F‘ Number of streamers 8-12
§, Streamer length 7,050 m max
"3 Streamer spacing 50-100 m
% Streamer depth 6-18 m
¢  Streamer type Solid

Note 1

: Survey commencement date and survey window timing is subject to survey vessel availability, operational constraints and prevailing weather

conditions.
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3.4.2 Primary data acquisition

During the proposed activity, the seismic survey vessel will traverse a series of pre-determined sail lines
within the Acquisition Area at a speed of approximately 4.5 to 5 knots (8 to 9.3 km/hr). As the vessel travels
along the survey lines, a series of noise pulses (every 4.5-5.5 seconds) will be directed down through the
water column and seabed. The released sound is attenuated and reflected at geological boundaries and the
reflected signals are detected using sensitive microphones arranged along a number of hydrophone cables
(streamers) towed behind the survey vessel. The reflected sound is then processed to provide information
about the structure and composition of geological formations below the seabed in order to identify potential
hydrocarbon reservoirs.

The receiver array will comprise 8 to 12 solid streamers spaced between 50 and 100 m apart, with an
approximate length of 7050 m. Sail line spacing will be between 400 and 600 m but the vessel will traverse
subsequent survey lines in a “race-course” fashion by skipping a number of lines; this is to maintain control
of the streamer array while turning. The acoustic source (airgun array) will be towed at 5 to 9 m (+/-1 m)
below the sea surface, and the streamer tow depth will be 6 to 18 m.

The prime vessel uses three source arrays, but only one will be discharged at each shotpoint which are
spaced 12.5 m apart (‘flip/flop/flap’ firing sequence). Each of the three sources repeats every 37.5 m. Each
source array has a maximum volume of 3000 cubic inch (in3), operated at a pressure of 2000 psi.

The Acquisition Area has been divided into five zones, based on the manner in which groups (swathes) of
sail lines are completed, so as to provide other marine users with greater detail on where the vessel will be
operating during the survey (Figure 3.2). Each zone will take approximately one month to complete (allowing
for 10% downtime due to weather and other contingencies).

3.4.3 Undershooting

Undershooting is intended to be undertaken in the vicinity of up to ten platforms within the Acquisition Area
(Figure 3.2). During undershooting, a secondary vessel with a similar seismic source will be positioned
parallel to the main survey vessel and for each platform, two passes will be made on each side of the
platform, once with the secondary source vessel on the same side as the main vessel and a second pass
where the secondary source will be on the opposite side of the platform. The two source vessels will be
approximately 500 to 800 m apart. The primary vessel with streamers has two sources and the second
vessel (which has no streamers) also has two sources. Each source will fire every 50 m, alternating between
the two source vessels, so there is still 12.5 m between shot points. Hence the amount of sound being
produced in a given amount of time is the same as for conventional data acquisition. The vessels will be
passing over the same ground twice either side of the platform, so four extra passes in total are required.
Each undershoot will take between 18 and 54 hours; the likely average duration is 36 hours. The source
firing for each undershoot will take place in a 75 km? area (25 km x 3 km) and will be 10 hours of acquisition
in an 18 to 54 hour period. Undershooting will only occur during daylight hours.

[
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Figure 3.2 Location of undershooting platforms and survey zones
3.5 Survey vessels

3.5.1 Seismic vessels

The specific seismic survey vessels that will be used for the Gippsland MSS are yet to be determined but will
be purpose-built seismic vessels similar in specifications to the MV Geo Coral (Figure 3.3) operated by CGG.
The vessel will be required to operate in accordance with CGG’s Environmental Policy and this EP and will
have an approved and tested Shipboard Oil Pollution Emergency Plan (SOPEP). The vessel will also be
required to have all necessary certification/registration and be fully compliant with all relevant MARPOL and
SOLAS convention requirements for a vessel of this size and purpose. CGG will conduct an audit prior to
contracting the vessel to ensure it meets with CGG’s commitments and requirements described within this
EP. Seismic survey vessel speeds will not vary across different vessels, and the expected average speed
within the Acquisition Area will be 8—9 km/hr (approximately 4.5 knots).

The second vessel used in undershooting will be similar in size and functionality and likewise compliant with
regulatory requirements. Typically, the seismic vessels have a crew of 70 people on board (POB).
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Figure 3.3 Typical seismic survey vessel — MV Geo Coral

3.5.2 Support and escort / chase vessels

The seismic survey vessels will be supported by two types of vessels. These types are in accordance with
IAGC guidelines and CGG Escort & Support Vessel Operation Manual (doc. MAR MSS MNL 001E).

Support vessel — Equipped and competent to perform at sea supply, crane operations, bunkering, towing,
equipment recovery and personnel transport as well as scouting and guard duties. Support vessels are
required to have passed an IMCA CMID (Common Marine Inspection Document) or OCIMF OVID (Offshore
Vessel Inspection Database) audit prior to engagement.

Escort/chase vessel — Additional support role in scouting and guard duties. Not normally equipped for other
roles performed by the support vessel.

One support vessel and at least one escort vessel will be deployed full-time for the duration of the seismic
survey. Escort vessel(s) will be procured locally in Australia. CGG will undertake an IAGC inspection of
escort vessels prior to engagement.

All vessels over 400 GRT will have an approved and tested SOPEP. All operations undertaken by support
and escort/chase vessels will be carried out in accordance with CGG’s Escort & Support Vessel Operations
Manual (and procedures described within) as well as CGG procedures specific to interactions with ships and
seismic operations (QA Policies, Processes and Procedures_Document_2018-8-4_Seismic).

Typically, each support or escort vessel has a crew of 15 POB.
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z Description of the existing environment

This section provides a regional overview of environmental values and sensitivities in the area and describes
the environment that may be affected by the activity (EMBA), as required by Regulation 4 of the OPGGS(E)R
and including Regulations 13(2) and 13(3). This description has been summarised into the following
categories

defining the EMBA for the activity
regional overview, including particular values and sensitivities
physical environment

biological environment

socio-economic environment.

The extent of the existing environment described herein was determined by considering the nature, timing
and scale of the proposed activity, along with the potential environmental impacts and risks associated with
the survey given its proximity to popular Victorian beaches. A vessel collision resulting in a hydrocarbon spill
was identified as having the largest spatial extent of all credible environmental hazards.

The Gippsland MSS is planned to commence mid-January 2019 for completion by the end July of the same
year, although there is potential for the survey to be continued during the same period in 2020 if data
acquisition is not completed during 2019. As such, the existing environment description considers
environmental sensitivities predominantly present during this period.

4.1 Defining the EMBA

OPGGS(E) regulation 13(2) requires an EP to include a description of the environment that may be affected
(EMBA) by the Gippsland MSS activity and to detail relevant values and sensitivities in the affected area.

The Qil (Spill) EMBA encompasses the maximum areal extent of effects from any planned activities
(impacts) and unplanned events (risks) and sets the spatial boundaries for spill response actions addressed
in the OPEP and associated OSMP. The risk assessment and spill response planning are based on this
area. The detailed description of the receiving environment in this chapter is based on the greater area of the
Oil EMBA. Other impacts and risks may extend outside the operational area such as those from underwater
noise, but are unlikely to extend as far as the worst credible oil spill,

The environmental and socio-economic features and values within, or bordering the Oil EMBA include:
Commonwealth and state marine and national parks and sanctuaries

key ecological features and threatened communities

biologically important areas (BIA) for species protected under the EPBC Act 1999

Ramsar sites

various Commonwealth-managed and state-managed fisheries.

The impact assessment and identification of relevant affected receptors and stakeholders were limited to the
maximum areal extent of effects from the activity specific to their activities. For example, impacts to whales
were assessed over the area of ensonification to the low frequency whale threshold, whereas impacts to
fishers were assessed over the area ensonified to the relevant fish thresholds.
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Figure 4.1 Oil EMBA for the Gippsland MSS

41.1 Oil EMBA

The Oil EMBA (Figure 4.1) is based on the predicted extent of an oil spill as a result of vessel collision or
grounding and the loss of the contents of the largest fuel tank in the survey fleet from anywhere within the
Operational Area. This is considered appropriate because

® Assuming the total loss of the largest fuel cell is conservative, given mitigation of a spill through valve
closure, transferring cell contents to undamaged cells etc. is likely to some extent.

® Fuel tanks are unlikely to be carrying a full fuel inventory at any given time after steaming from port or
having been refuelled.

® Over 300 locations and conditions were modelled (100 in each of the nearshore, central and offshore
sections of the Operational Area). Their extents were combined to determine the ‘probability’ of where a
single spill may travel. A single event would have a considerably smaller footprint than the Oil EMBA.

The potential extent of 300 spills resulting from SIMAP stochastic modelling (Section 7.6) has been used to
generate the Oil EMBA boundary which encloses the limits of the areas that have the potential for exposure
at defined threshold concentrations. The thresholds are defined for shoreline oil loadings and concentrations
of dissolved and entrained hydrocarbons and sea surface floating oil. This is considered appropriate, though
conservative, to define the Oil EMBA as:

® By randomly selecting 300 unique spill start-times (including initial months of the survey, November to
March) and using any of the 5 years of metocean data from 2008-2012 with a randomly allocated
sequence of wind and current data, a likely envelope of possible locations was generated for a spill
anywhere in the Operational Area under typical summer metocean conditions.
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® The EMBA includes deeper benthic and pelagic systems which would not be affected by a surface slick
and shallower zones of entrained hydrocarbons. The areas bound by the different thresholds are used
additively, not exclusively.

® Results are conservative as period of exposure is not used in determining the Oil EMBA. If an area is
exposed to hydrocarbons above a threshold for an hour, it is considered impacted. In reality, the open
ocean currents/tides and rapid weathering will ensure few areas are repeatedly or constantly exposed to
the extent that a moderate impact occurs.

® Modelling considered the loss of the contents of a fuel tank larger than any of the fuel tanks on the
analogue vessel, the MV Geo Coral, because the vessel specifications were not known at the time of
modelling and conservative assumptions were made (Section 7.7).

® The EMBA boundary was drawn around all waters that may be exposed to sea surface oil >10 g/m?2
and/or dissolved aromatics >6 ppb and/or entrained hydrocarbon >100 ppb. These thresholds are
discussed further in Section Error! Reference source not found. and in the detailed model report
(Appendix C). Coastlines are included where oiling is forecast above 10 g/m2.

4.1.2 EPBC protected matters search

A search using the EPBC Act Protected Matters Search Tool (PMST) (Appendix B) was conducted for the
total extent of the Oil EMBA, which fully encompasses the Operational Area. The PMST report was used to
identify matters of national environmental significance (MNES) and other matters protected under the EPBC
Act that may occur within the two EMBAs. The PMST report was reviewed and ‘threatened’ and ‘migratory’
terrestrial species that do not occur along the shores of the Oil EMBA were identified and excluded from the
fuel spill risk assessment.

Species-specific information was gathered using data portals such as the National Conservation Values
Atlas (DoEE), Victorian Biodiversity Atlas (Victoria State Government), National Marine Mammal Data Portal
(Australian Marine Mammal Centre), DoEE Species Profile and Threats (SPRAT) database, recovery plans,
conservation advice, peer-reviewed scientific publications and available grey literature. Results of these
searches are provided in Appendix B.

4.2 Regional overview

The Operational Area is located in the South-west Shelf Transition bioregion of the South-east Marine
Region (Director of National Parks 2013). The continental shelf is relatively broad and shallow in the
southern area of the Gippsland Basin. The waters are strongly influenced by a number of different currents
that run through and nearby the shelf, bringing both warm and cool currents. Nutrients from cooler
upwellings such as the Eden Upwelling (section 4.5.1) supply rich biota that thrives in the warmer, shallower
shelf region. Fauna is characterized by assemblages of fish, echinoderms, gastropods and bivalves (Director
of National Parks 2013).

The coastline consists of long sandy beaches broken by rocky headlands and numerous coastal lagoons.
Estuary systems occur along the coastline within the region, with the larger estuaries located at Lakes
Entrance (Gippsland Lakes); Sydenham Inlet and Mallacoota Inlet. Most of these estuary systems are
normally closed to the marine environment (Director of National Parks 2013).

4.3 Conservation values and sensitivities

No EP planned activities will occur in any Commonwealth Marine Reserves, or State Marine Parks or
sanctuaries.
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4.3.1 Australian marine parks

Australian Marine Parks (previously Commonwealth Marine Reserves) within the South-east Marine Region
are managed under the South-east Commonwealth Marine Reserve Network Management Plan 2013-23
(Director of National Parks 2013). Following proclamation of the South-east Commonwealth Marine Reserve
Network, approval was given under Section 359B of the EPBC Act to undertake oil and gas seismic surveys
in Special Purpose zones (IUCN VI) and Multiple Use zones (IUCN VI), and the transit of vessels through the
network in connection with mining operations undertaken elsewhere (Director of National Parks 2013).

South-east Marine Region Marine Parks are listed as Type A under NOPSEMA'’s (2015) guidance note for
‘Activities within Commonwealth Marine Reserves’ (now termed Marine Parks). Proponents of projects that
involve activities within or with potential to impact on this type of Marine Park should have regard to the
management plan that is in effect and ensure that their EP is not inconsistent with the management plan
(NOPSEMA 2015)

Australia’s South-east Commonwealth Marine Reserves Network stretches from the far south coast of New
South Wales, around Tasmania and Victoria and west to Kangaroo Island off South Australia. The reserves
include striking features such as underwater canyons and mountains, and the diverse marine life associated
with them. The South-east Commonwealth Marine Reserves Network Management Plan 2013-23 (DotE
2013) lists the Marine Parks that overlap or border the Oil EMBA as shown in Figure 4.2 below and
describes how activities in the region are required to be carried out in a manner consistent with the
Australian IUCN reserve management principles.
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Figure 4.2 Commonwealth marine park network in the south-east marine region

The South-east Commonwealth Marine Reserve Network Management Plan describes the key values and
threats for the three Commonwealth Marine Reserves that border on or across the Oil EMBA.

EEN14170.002 | Environment plan | Gippsland marine seismic survey | February 2019 Page 34



Report

® Beagle Commonwealth Marine Reserve (approximately 72 km to the south-west of the Operational
Area) represents an area of shallow continental shelf ecosystems in depths of about 50—70 m that
extends around south-eastern Australia to the east of Tasmania. The sea floor that it covers formed a
land bridge between Tasmania and Victoria during the last ice age 10 000 years ago. Its boundary
encloses Tasmania’s Kent Group Marine Reserve and the Hogan and Curtis Island groups. Nearby to
the north-east is Victoria’'s Wilsons Promontory Marine National Park. The reserve encompasses the
fauna of central Bass Strait, which is expected to be especially rich based on studies of several sea
floor—dwelling animal groups. lts ecosystems are similar to those documented for the deeper sections of
the Kent Group Marine Reserve, especially those based around habitats of rocky reefs supporting beds
of encrusting, erect and branching sponges, and sediment composed of shell grit with patches of large
sponges and sparse sponge habitats. Islands encompassed by the reserve and nearby islands support
important breeding colonies for many seabirds and for the Australian fur seal. The waters of the reserve
provide an important foraging area for those species breeding nearby. The rich marine life also attracts
top predators, such as the great white shark and killer whales

® East Gippsland Commonwealth Marine Reserve (approximately 18.5 km to the east of the Operational
Area) The geomorphic features of this reserve include rocky-substrate habitat, submarine canyons,
escarpments and a knoll, which juts out from the base of the continental slope. The reserve includes
both warm and temperate waters, which create habitat for free-floating aquatic plants or microscopic
plants (i.e. phytoplankton) communities, complex seasonality in oceanographic patterns influences the
biodiversity and local productivity. The East Australian Current brings subtropical water from the north,
and around Cape Howe the current forms large eddies, with a central core of warm water. Around the
outside of the eddies, cooler, nutrient-rich waters mix with the warm water creating conditions for highly
productive phytoplankton growth, which supports a rich abundance of marine life. During winter an
eastward moving current called the Bass Cascade (Godfrey et al. 1980) sees cold, dense and more
saline water from the Bass Strait sink below the warmer fresher water of the Tasman Sea just a few
kilometres landward of the 200 m isobath. Upwellings of cold water may occur and bring nutrient-rich
waters to the surface, boosting productivity. Many oceanic seabirds forage in these waters and
humpback whales pass by during their migrations north and south along the eastern seaboard (DotE
2013). See section 4.5.1(Key Ecological Features)

® Flinders Commonwealth Marine Reserve (approximately 130 km to the south of the Operational Area).
covers a depth range from about 40 m on the shallow continental shelf to abyssal depths of 3,000 m or
more near the edge of Australia’s exclusive economic zone. Key features of this area are the continental
shelf, and a long section of steep continental slope, incised by a series of deep submarine canyons.
Sea bottom habitats include sheer rocky walls and large rocky outcrops that support a rich diversity of
small seabed animals, such as lace corals and sponges. These and the large expanses of sandy and
muddy sediments are habitats to a wide variety of fishes and to populations of the giant crab. The
biodiversity of the reserve is influenced by summer incursions of the warm East Australian Current and
associated large-scale eddies (DotE 2013).

The values of the three reserves are summarised in Table 4.1 below.

[
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Table 4.1  Australian marine parks within or bordering on the Oil EMBA

Relevant IUCN IUCN management

park category reserve principles
East e Examples of ecosystems, habitats and communities Multiple Use The reserve or zone
Gippsland associated with the Southeast Transition and associated Zone — [UCN should be managed
—600m with the sea floor features, abyssal plain/deep ocean floor, Category VI mainly for the
to more canyon, escarpment and knoll/abyssal hillslope ecologically
than 4000 , Features with high biodiversity and productivity: Bass sustainable use of
m Cascade; upwelling east of Eden natural ecosystems
. . based on the following
e Important foraging area for: wandering, black-browed, principles
yellow-nosed and shy albatrosses; great-winged petrel; . )
wedge-tailed shearwater; and cape petrel e Lhe b'°_|°9'03| h
e Important migration area for: humpback whale nle\‘/tirrsallt)\//:l:esotofer
Beagle — e Ecosystems, habitats and communities associated with the Multiple Use the reserve or zone
50-70 m Southeast Shelf Transition and associated with the sea- ~ Zone — IUCN should be protected
that floor features: basin, plateau, shelf and sill Category VI and maintained in
extends  , |mportant migration and resting on migration area for: the long term
around southern right whale e management
south- . ) . . practices should be
Important foraging area for: Australian fur seal, killer whale, .
eastern ) . . applied to ensure
Australia white shark, shy.glbatros.s, Australasian gannet, short-tailed ecologically
to the shearwater, pacific and silver gulls, crested tern, common sustainable use of
diving petrel, fairy prion, black-faced cormorant and little
east of penguin the reserve or zone
Tasmania
e Cultural and heritage sites: the wreck of the steamship SS * ;Zzzfvgee(r;ezngnog the
Cambridge and the wreck of the ketch Eliza Davies. .
should contribute to
Flinders — e Examples of ecosystems, habitats and communities Marine National regional and
40 mto associated with the Tasmania Province, the Tasmanian Park Zone — national
3000 m Shelf Province, the Southeast Transition and the Southeast IUCN 11 (25,812 development to the
Shelf Transition and associated with the sea-floor features:  km?) extent that this is
abyssal plain/deep ocean floor, canyon, plateau, seamount/  \ytiple Use consistent with
guyot, shelf and slope Zone — IUCN VI these principles
e Features with high biodiversity and productivity: east (1,231 km?)

Tasmania subtropical convergence zone

Important foraging area for: wandering, black-browed,
yellow-nosed and shy albatrosses, northern giant petrel,
Gould's petrel and cape petrel, killer whale and white shark

Important migration area for: humpback whale.

These Commonwealth Marine Parks are shown in Figure 4.3 along with the state protected sanctuaries, and

reserves and internationally important sites.
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Figure 4.3 State, Commonwealth and international protected areas in the vicinity of the Gippsland
MSS
4.3.2 Victorian protected areas

In 2002, the Victorian Government enacted the National Parks (Marine National Parks and Marine
Sanctuaries) Act 2002, establishing 13 protected marine national parks and 11 smaller protected marine
sanctuaries. These are “no take” areas that form the major component of the marine protected areas system.
There are also special management areas, where different levels of use are permitted. Parks Victoria is
responsible for managing the State’s marine parks and sanctuaries under the Parks Victoria Act 1998.

Marine parks and sanctuaries along the Gippsland coast relevant to the proposed activity include (Figure
4.3):

® Gippsland Lakes Coastal Park — approximately 16 km north west of the Operational Area

Wilsons Promontory Marine National Park approximately 101 km south west of the Operational Area
Corner Inlet Marine National Park — approximately 103 km south west of the Operational Area
Ninety Mile Beach Marine National Park approximately 30 km north west of the Operational Area
Cape Howe Marine National Park approximately 90 km north east of the Operational Area

Cape Conran Coastal Park approximately 34 km north of the Operational Area

Nooramunga Marine and Coastal Park approximately 60 km west of the Operational Area

Beware Reef (Cape Conran) Marine Sanctuary approximately 36 km north of the Operational Area
® Point Hicks Marine National Park approximately 47 north of the Operational Area.

In addition to recognised marine reserves, national parks and sanctuaries described below, the Skerries
(approximately 62 km to east-north-east of the Operational Area, Section 4.4.3.4 ) and Gabo Island harbour
(approximately 93 km to east-north-east, Section 4.4.3.4) are recognised as Marine Special Management
Areas.
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4.3.21 Gippsland Lake Coastal Park

This narrow coastal reserve (7584 ha) along the Ninety Mile Beach runs from Seaspray to Lakes Entrance.
The Park’s key natural values are listed as (use of the term ‘parks’ in this section references the adjacent
Lakes National Park):

® Valuable remnants of vegetation communities including Coast Banksia Woodland, Heath Tea-tree
Heathland and Hairy Spinifex Grassland.

® |ake Reeve and Bunga Arm — international significance as a Ramsar site (Section 4.3.5.2). This long,
shallow lagoon is fringed by salt marsh. Important breeding habitat for a number of waterfowl species
and is one of Victoria’s five most important areas for waders and contain important breeding, feeding
and roosting sites for many significant species, including the hooded plover. These water bodies are
protected from ocean processes via the 5 -8m dune barrier system

Six significant flora and over 20 significant fauna species have been recorded within the Parks.
The wetlands are important nursery areas for many fish species.

The Parks contain sites of National, State and regional geological and geomorphological significance
mainly associated with the evolution of the barrier system that formed the Gippsland Lakes.

® The Gippsland Lakes area, which includes the Parks, is recorded as a significant regional landscape by
the National Trust of Australia.

® The coastal vegetation strip is identified as containing Littoral Rainforest and Coastal Vine Thickets of
Eastern Australia

® Twenty-six species of native mammals (including the endangered New Holland mouse (Pseudomys
novaehollandiae), 17 of reptiles and 11 of amphibians.

4.3.2.2 Wilsons Promontory National Park

Wilsons Promontory Marine National Park covers 15,580 ha and surrounds the southernmost tip of Wilsons
Promontory National Park. The main habitats protected by the park include intertidal and subtidal soft
sediment, intertidal and subtidal reefs. A number of invertebrates are found in the rocky intertidal zone. The
subtidal soft sediments are predominantly inhabited by infauna and bottom-dwelling skates and rays.
Seagrass beds of Halophila australis and Heterozostera nigricaulis are restricted to sheltered waters, in
particular Waterloo and Oberon Bays. A variety of fish have been recorded on seagrass and associated soft
substrates (Parks Victoria 2013a). The Wilsons Promontory Marine National Park and Wilsons Promontory
Marine Park Management Plan May 2006 (Parks Victoria 2006a) identifies important values for the park,
including:

® natural values

— Victoria’s southernmost and largest Marine National Park and the only marine protected area within
the Flinders bioregion

— granite habitats, which are unusual in Victorian marine waters, including extensive heavy reefs with
smooth surfaces, boulders and rubble and low profile reefs

—  biological communities with distinct biogeographic patterns, including shallow subtidal reefs, deep
subtidal reefs, intertidal rocky shores, sandy beaches, seagrass and subtidal soft substrates

— abundant and diverse marine flora and fauna, including hundreds of fish species and invertebrates
such as sponges, ascidians, sea whips and bryozoans

— 68 species of marine flora and fauna recorded, or presumed to be, at their eastern or western
distributional limits

— important breeding sites for a significant colony of Australian fur seals
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— important habitat for several threatened shorebird species, including species listed under
international migratory bird agreements

@ cultural values
— seascape of high traditional and cultural significance to Indigenous people
— cultural places and objects of significance to Indigenous people
—  part of a past land link to Tasmania occupied and used by Indigenous people
— Indigenous cultural lore and interest maintained by the Gunai / Kurnai and Boonwurrung people
— historic shipwrecks, many of which are listed on the Victorian Heritage Register

— opportunities for cultural values investigation and learning in an area with minimal human
disturbance

® recreational and tourism values.

4.3.2.3 Corner Inlet Marine National Park
Corner Inlet Marine National Park adjoins the Corner Inlet Ramsar Site (see Section 4.3.5.1).

Corner Inlet Marine National Park (1333 ha) adjoins the Corner Inlet Marine and Coastal Park (28,500 ha).
The park protects a wide variety of marine habitats including deep channels to extensive shallow seagrass
beds, tidal sand and mud flats, sandy beaches, rocky reefs, mangroves and saltmarsh. Another important
natural value of the park is the extensive beds of the seagrass Posidonia australis, the only large beds in
Victoria (Parks Victoria 2013b).

The Corner Inlet Marine National Park Management Plan (Parks Victoria 2005a) notes that spills of oil or
other chemicals could have devastating effects on park values, particularly on seabirds, seagrass and
intertidal areas. It identifies the environmental values as:

® natural values
— internationally significant wetland listed as part of the Corner Inlet Ramsar site

— many open bay habitat types, such as seagrass, mangrove, intertidal sandy beaches and subtidal
soft sediments

—  extensive seagrass communities with a particularly high faunal diversity
—  extensive broad-leaf seagrass meadows
— very high diversity of invertebrates in soft sediments

— important habitat for threatened shorebird species, including species listed under international
migratory bird agreements. It supports 50% of Victoria’s migratory waders and 20% of Victoria’s
total wader population

® cultural values
— seascape of high cultural significance to Indigenous people
— cultural places and objects of significance to Traditional Owners
— animportant area for maritime and other cultural history

® recreation and tourism values.
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4.3.2.4 Ninety Mile Beach National Park

Ninety Mile Beach Marine National Park (2650 ha) located south-west of Seaspray, extends offshore for
approximately 3 nautical miles (NM) to the limit of Victorian waters from the high water mark along 5 km of
coastline. The park is adjacent to Ninety Mile Beach, which extends from Corner Inlet to Red Bluff, crossing
the artificial entrance at Lakes Entrance, providing a barrier between the ocean and the Gippsland Lakes.
The main protected habitats include intertidal and extensive subtidal soft sediments. The intertidal soft
sediment contains a low biodiversity of invertebrate fauna including isopods, bivalves, polychaetes,
amphipods and insect larvae. Flora is restricted to macroalgae drift and macroalgal epiphytes. The intertidal
zone is an important roosting and feeding area for several threatened shorebirds. The subtidal soft
sediments are home to a highly diverse invertebrate assemblage, with crustaceans, ascidians, seastars, as
well as an unusual soft coral Pseudogorgia godeffroyi (Parks Victoria 2013c).

The Ninety Mile Beach Marine National Park Management Plan (Parks Victoria 2006b) identifies important
values for the park, including:

® natural values
— very high diversity of invertebrates in soft sediments

—  scattered low calcarenite reefs providing habitat for a distinctive marine invertebrate fauna,
especially sponges

— important habitat for threatened shorebird species, including species listed under international
migratory bird agreements

cultural values
seascape and places of high cultural significance to the Traditional Owners

recreation and tourism values.

4.3.2.5 Cape Howe Marine National Park

Cape Howe National Park (4,050 ha) lies on the Victoria/NSW border. It protects habitats that support a
mixture of cool water southern marine species and warmer waters species more common further north. The
reefs range from intertidal to subtidal to depths of approximately 50 m. On shallow reefs there is a dense
canopy created by the brown seaweed Phyllospora, with sea squirts, coralline algae, sea tulips, sponges,
seastars, brittlestars, crustaceans, polychaetes and many large shells. Within the deeper waters, there are
dense sponge gardens composed of sponges, hydroids, gorgonian corals and sea whips. These habitats
support many fish including wrasse, herring cale and sunfish (Parks Victoria 2013e).

The Cape Howe Marine National Park Management Plan July 2006 (Parks Victoria 2006c) identifies the
following values:

® natural values

— diversity of habitats including subtidal and intertidal reefs, subtidal soft sediment and sandy
beaches

—  co-occurrence of eastern temperate, southern cosmopolitan and temperate species, as a result of
the mixing of warm eastern and cool southern waters

— marine mammals such as whales, dolphins, Australian fur seals and New Zealand fur seals

— transient reptiles such as green turtles from northern waters

— threatened fauna including whales and birds

—  foraging area for a significant breeding colony of little penguins from neighbouring Gabo Island

— active coastal landforms within and adjoining the park, such as granite and sandstone reefs
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outstanding landscapes, seascapes and spectacular underwater scenery

® cultural values

seascape of high cultural significance to Indigenous people
places and objects of significance to Indigenous people

a diverse and rich maritime and post-settlement history, including a shipwreck

® recreational and tourism values.

4.3.2.6

Cape Conran Coastal Park

Cape Conran Coastal Park (11,700 ha) includes extensive heathlands, wetlands, riparian and forest
vegetation communities, and is home to several significant species of threatened flora. Numerous species of
threatened fauna find refuge in the park, including the Little Tern, Smoky Mouse, Ground Parrot, White-
bellied Sea-Eagle and Australian Grayling. The Cape Conran Coastal Park Management Plan October 2005
(Parks Victoria 2005b) identifies the following values

® natural values

rich and diverse vegetation, including damp and lowland forest, woodlands, various types of
heathland, swamp, coastal and riparian communities

the Dock Inlet catchment, a pristine example of a coastal stream system with associated wetlands
terminating in a freshwater coastal lagoon

the undisturbed Yeerung River supporting predominantly native fish is one of only two entirely
lowland rivers in the region draining directly to the sea

almost 50 species of threatened fauna including six endangered nationally, and 14 bird species
listed under international migratory bird agreements

at least 40 species of threatened flora, including the bonnet orchid and leafless tongue-orchid
which are both vulnerable nationally

extensive heathland areas in excellent condition harbouring populations of threatened fauna,
including the ground parrot and smoky mouse

Sydenham Inlet, part of the Bemm Heritage River corridor, supporting expansive seagrass
meadows that provide important habitat for fish and waterbirds

high scenic values associated with the diverse geological formations of the park’'s headlands, its
coastal estuaries and heathy plains

excellent examples of coastal dynamics such as sand movement, wave action and river outflows

® cultural values

an extensive pre- and post-settlement history of Indigenous occupation with more than 50 recorded
important Aboriginal archaeological sites, including numerous middens

Cape Conran and Pearl Point are two of the most significant Indigenous places on the Victorian
coast for archaeological research, and culturally important to the Traditional Owners

seascapes of high traditional cultural significance to Indigenous peoples

legendary burial sites of shipwrecked sailors at Sailors Grave, shipwrecks in waters adjacent to the
park

® tourism and recreational values

sightseeing, picnicking, viewing wildlife, walking and camping in natural coastal settings
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— arange of easily accessed beaches- surfing, swimming and fishing activities
— cabins and lodge accommodation near Cape Conran,

—  West Cape boat ramp, with excellent opportunities for ocean fishing and diving
—  tour operations (e.g. horse riding, canoeing, four-wheel-drive tours)

@ outstanding opportunities for cultural and environmental education.

4.3.2.7 Nooramunga Marine and Coastal Park

The Nooramunga Marine and Coastal Park (IUCN Category VI) includes the coastal area from the north-east
side of Corner Inlet through to McLoughlins Beach (30,170 ha). It includes the largest stands of white
mangrove and saltmarshes in Victoria. Seagrass meadows also occur in the park providing habitat to over
300 marine invertebrates, including a range of large crabs, seastars, sea snails, iridescent squid and many
fish including pipefish, stingarees, flathead, whiting and flounder. Finfish such as snapper, King George
whiting, flathead, garfish and salmon are caught by recreational fishers. Thirty two migratory wader species
have been recorded in the park, including the largest concentrations of bar tailed godwit and great knot in
south eastern Australia which feed over the mudflats at low tide.In summer the beaches provide nesting
habitats for pied oystercatchers, crested terns , Caspian terns, fairy terns and hooded plover.. There is no
management plan available for the park however as it is located within the Corner Inlet Ramsar Site and has
similar features to both the Corner Inlet and Ninety Mile Beach Marine National Parks, the values identified
for those could be applied.

4.3.2.8 Beware Reef Marine Park

Beware Reef Marine Sanctuary, located approximately 5 km south-east of Cape Conran, comprises a
granite outcrop covering an area of 220 ha and extending for a distance of approximately 500 m from the
edge of the exposed reef. It rises from a depth of approximately 30 m and is exposed at low tide, providing a
resting area for Australian fur seals. The reef is covered by outcrops of bull kelp (Durvillaea sp.) and supports
a diverse range of marine life, including seahorses and leafy seadragons (Parks Victoria 2009b). Beware
Reef is a popular location for recreational divers and the remains of numerous shipwrecks can be
encountered in the sanctuary.

The Beware Reef Marine Sanctuary Management Plan July 2006 (Parks Victoria 2006d) identifies important
values for the Sanctuary, including:

natural values
a diversity of habitats, including subtidal and intertidal reefs, exposed reefs and subtidal soft sediment
a haul-out area for Australian fur seals and New Zealand fur seals

a diversity of invertebrates and fish species

)

)

)

)

® areef environment, including shipwrecks, rich in marine biota

@ threatened fauna, including several bird species and marine mammals

® outstanding landscapes, seascapes and spectacular underwater scenery
@ excellent opportunities for scientific investigation and learning

)

opportunities to build knowledge of marine protected areas and their management and to further
understand marine ecological function and changes over time.

@  cultural values
— aseascape of high cultural significance to Indigenous people
— a place of significance to Indigenous people

o
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— adiverse and rich maritime and post-settlement history, three historic shipwrecks.

® recreational and tourism values — boat-based recreational activities including diving and snorkelling

4.3.2.9 Point Hicks Marine National Park

Point Hicks Marine National Park (3810 ha) adjoins Point Hicks Lighthouse Reserve and the Croajingolong
National Park. It extends offshore to state limits (3 NM) from the high water mark along 10 km of coastline
from 2 km east of Clinton Rocks to Stable Bay. The main habitats protected by the park include subtidal and
intertidal soft sediments, and subtidal and intertidal reefs. Over 80% of the subtidal area of the park is deeper
than 20 m. East coast species contributing to these differences have lower densities at Point Hicks than in
New South Wales (NSW). The subtidal reef consists of highly exposed granite slopes, boulders, rock gullies
and outcrops and includes shallow reefs, as well as deep reefs that extend below 80 m depth (Parks Victoria
2013d).

The Point Hicks Marine National Park Management Plan July 2006 (Parks Victoria 2006e€) identifies
important values, including:

® natural values

— adiversity of habitats, including subtidal and intertidal reefs, subtidal soft sediment and sandy
beaches

— avery high diversity of fauna, including intertidal and subtidal invertebrates

—  co-occurrence of eastern temperate, southern cosmopolitan and temperate species, as a result of
the mixing of warm eastern and cool southern waters

— arange of rocky habitats, from large boulders to smaller rocks and stones

— marine mammals such as dolphins, whales, Australian fur seals and New Zealand fur seals.
— transient reptiles from northern waters, including turtles and sea snakes

— threatened fauna, including whales and several bird species

— outstanding landscapes, seascapes and spectacular underwater scenery

— outstanding active coastal landforms within and adjoining the park, such as granite reefs and
mobile sand dunes

— outstanding opportunities to build knowledge of marine protected areas and their management and
to further understand marine ecological function and changes over time

® cultural values
— seascape of high cultural significance to Indigenous people
—  places of significance to Indigenous people
— adiverse and rich maritime and post-settlement history, including shipwrecks

® recreational and tourism values

4.3.3 Tasmanian protected areas

Many of the Bass Straits islands that border on the Oil EMBA lie within the Kent Group. The Kent Group
Marine Reserve is located approximately 74 km to the south-west of the Operational Area, wholly within the
Beagle CMR. It is managed by the Parks and Wildlife Service of Tasmania. The Kent Group National Park
(Terrestrial Portion) Management Plan 2005 (Parks and Wildlife Service 2005) specifically excludes the
marine portion of the park declared in September 2004. As such, the values identified for the Beagle CMR
are considered relevant.
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The Small Bass Strait Island Reserves Draft Management Plan October 2000 (TPAWS 2000) identifies a
number of environmental values for the islands of the Furneaux Group relevant to this activity, including:

® |ow Islets, Foster Islands and Penguin Island Nature Reserves are significant as Tasmania’s only
Australian pelican breeding colonies and apart from one New Zealand breeding site, are the most
southerly in the world.

® Moriarty Rocks, Tenth Island, Judgement Rocks, West Moncoeur and Reid Rocks Nature Reserves are
significant as Tasmania’s only Australian fur seal breeding colonies, which provide approximately half
the global habitat for the species.

@ CatIsland Conservation Area is significant as once being the world’s largest gannet colony with an
estimated 20,000 birds in 1908 before the population was systematically destroyed by fishers and then
fire. It is also important as a site for the potential recolonisation of the Australasian gannet.

® Rodondo Island Nature Reserve is significant, because due to the absence of fire, it supports climax
Eucalyptus globulus and Melaleuca armillaris communities, which are considered extremely rare.

4.3.4 NSW protected areas

The Oil EMBA extends into the southern coast of New South Wales (NSW), and is predicted to make
isolated contact with the shoreline of the Nadgee Nature Reserve and Ben Boyd National Park, the
boundaries of which extend to the low water mark of the coastline. Nadgee Nature Reserve is in the
southern most part near the Victorian border, with the coastline dominated by rocky cliffs and platforms with
isolated sandy beaches. Green Cape lies further north and comprises largely rocky cliffs and rock platforms.

4.3.5 Ramsar sites

No Ramsar sites are overlapped by the Operational Area. There are three Wetlands of International
Significance (Ramsar sites) that potentially border the Oil EMBA — Corner Inlet, Gippsland Lakes and the
East Coast Cape Barren Ramsar Site. While the Logan Lagoon Ramsar site has been listed in the PMST
report, on close examination of the oil spill modelling of shoreline contacts and the probability of exposure to
elevated hydrocarbons, no impacts to the Lagoon are predicted from a potential spill and hence the site is
not described here.

4.3.5.1 Corner Inlet Ramsar site

The Corner Inlet Ramsar Site is located about 54 km south west of the Operational Area on the south-east
coast of Victoria (Figure 4.4). It is bounded to the west and north by the South Gippsland coastline, in the
south-east by a series of barrier islands and sandy spits lying end to end and separated by narrow
entrances, and to the south by the hills of Wilsons Promontory. Corner Inlet includes the chain of barrier
islands, multiple beach ridges, lagoons and swamps, tidal creeks, tidal deltas, and tidal washovers
(Australian Wetlands Database 2013).

The key environmental values of the Corner Inlet Ramsar Site as described in the Corner Inlet Ramsar Site
Strategic Management Plan (Parks Victoria 2002) include:

® wetland representativeness: it includes three wetland types as defined under the Victorian classification
scheme, including the state’s most depleted wetlands

flora and fauna: more than 160 species of native fauna and 390 species of native flora

vegetation communities: fifteen communities ranging from woodland to fringing saltmarsh and intertidal
mangroves, including rare and restricted distribution communities

islands: supporting significant saltmarsh and mangrove communities
seagrass meadows: extensive meadows with high faunal diversity

soft sediment habitats: from fine mud and silt to sandy bottoms in both intertidal and subtidal areas
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® Dbirds: Internationally important feeding, resting and breeding habitat for 57 species of waterbirds. More
than 25 species protected under international conventions

@ natural function: provides a range of important functions supporting the maintenance of the wetland and
surrounding ecosystems

® cultural heritage: many Aboriginal sites and existing connections to the land. Early European
settlements and numerous shipwrecks

@ socioeconomic: supports commercial (directly and indirectly) and recreational fisheries. Important
coastal ports (Barry Beach, Port Welshpool, Port Franklin, Port Albert)

@ recreation and tourism: Main activities include fishing, boating, swimming, kayaking, camping and horse
riding. A number of commercial tourism operations

@ condition: native vegetation communities are in relatively good condition and show little sign of
disturbance. The broad leaf seagrass communities are in a “medium” condition. Nutrient input and
catchment conditions are of concern.

The mainland coast and several sandy islands are covered with mangroves, saltmarshes, sandy beaches
and very extensive intertidal mudflats. The area contains the only extensive bed of the broad-leafed
seagrass (Posidonia australis) in Victoria. The islands of Corner Inlet, although not rich in plant diversity, are
of high biogeographical significance as a result of their geological history and connectivity to the mainland
during ice ages. The islands also contain significant areas of saltmarsh and mangroves, both of which are
communities of very limited distribution within the region.

Corner Inlet was used traditionally by Indigenous people and many archaeological sites including scarred
trees, burial sites, artefact scatters, shell middens and camps have been found. Currently, the Ramsar site is
used for biological conservation, ports with servicing facilities for off-shore oil and natural gas exploration,
commercial fishing, recreational fishing, and other recreational activities. Diving is popular around the
numerous shipwreck sites in Corner Inlet and around the barrier islands (Australian Wetlands Database
2013).
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Figure 4.4 Corner Inlet Ramsar site
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4.3.5.2 Gippsland Lakes Ramsar site

The Gippsland Lakes Ramsar site (Australian Wetlands Database 2018) is located on the low-lying South
East Coastal Plain bioregion. Covering a vast area, the lakes are a series of large, shallow, coastal lagoons
separated from the sea by sand dunes. The three main water bodies together form the largest navigable
inland waterway in Australia and create a distinctive regional landscape of wetlands and flat coastal plains of
considerable environmental significance.

The Ramsar site contains 11 Ramsar wetland habitat types including most notably, coastal lagoons, subtidal
seagrass and algal beds, and a range of saline, brackish and freshwater marsh environments. The site
supports a broad range of ecosystem services including nationally and internationally threatened wetland
species, waterbird breeding and fish spawning sites. Cultural and socio-economic values are equally diverse,
noting the particular importance of the site in a regional context in terms of recreational activities such as
boating, recreational fishing and holiday tourism.

The Gippsland Lakes supports a number of nationally listed species. The bird diversity of the Ramsar
wetland is high with 86 species of waterbirds being recorded including large numbers of the red-necked stint,
black swan, sharp-tailed sandpiper, chestnut teal, musk duck, fairy tern and little tern.

Currently, parts of the Lakes system are heavily used for commercial and recreational fisheries and boating
activities, while the immediate hinterland has been developed for agricultural use, and limited residential and
tourism purposes (Australian Wetlands Database 2018). Management of the Gippsland Lakes are currently
under the Victorian Government’s Gippsland Lakes Environmental Strategy (Gippsland Lakes Ministerial
Advisory Committee 2013). The environmental strategy details broad strategic directions to manage the
current and future health of the lakes and wetlands of the system. The strategy identifies further research
that is required to fill knowledge gaps and inform future management actions.

The Gippsland Lakes open to the ocean near Lakes Entrance, which is about 15 km north of the Operational
area. Approximately one-third of the Gippsland Lakes Ramsar site is located within the Lakes National Park
(2,390 ha) and Gippsland Lakes Coastal Park (17,584 ha), which are proclaimed under the National Parks
Act 1975 (Vic).

Gippsland Lakes Ramsar Site
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Figure 4.5 Gippsland Lakes Ramsar site
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4.3.5.3 Cape Barren Islands Lagoon

The East Coast Cape Barren Island Lagoons Ramsar site is located on the east coast of Cape Barren
Island, one of the Furneaux Group of islands which lie in Bass Strait to the north-east of Tasmania. It
comprises a complex of freshwater, brackish, saline and sometimes hypersaline lagoons, wetlands and
estuaries that owe their existence to a dune system which has been slowly developing in an easterly
direction, leaving shallow sandy soils, depressions and intermittently flowing water courses The vegetation of
the site is characterised by a tussock grassland of the exotic species Marram Grass on the foredunes, with a
closed-scrub of Coastal Wattle, Prickly Moses and Marram Grass stabilising the hind dunes. Coastal Wattle,
Silver Banksia and Southern Grass Tree form an open scrub on the sand plains behind these dunes, with
further inland areas dominated by Manna Gum, Swamp Gum and Smithton Peppermint.

This extensive system of shallow coastal lagoons contains a number of species that are considered to be of
special botanical interest, including the Scarce Centrolepis which is rare at both a state and national level.
Pointed Centrolepis, Sharpleaf Rush, Water Milfoil, Sago Pondweed, and Round-leaf Wilsonia are also
found within the site.

Locally significant numbers of duck species for the Flinders bioregion utilise this area. In addition, the
Ramsar site is of great importance for the Hooded Plover.

This area is of cultural importance to the local Indigenous community, who manage the freehold title to part
of Cape Barren Island, including the Ramsar site. Access is currently restricted, keeping the site largely
undisturbed, with a single bush track for 4WD vehicles providing access for duck hunters to Flyover Lagoon.

Figure 4.6 below shows the location of the wetlands with respect to Cape Barren island.
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Figure 4.6 East Coast Cape Barren Ramsar site
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4.3.6 Nationally important wetlands

In Victoria, the Benedore River, Corner inlet, Ewings Marsh and Lake King wetlands are all regarded as
nationally important wetlands.

Benedore River opens to the Bass Straits, often with a sandbar across the entrance, in the Croajingolong
National Park. The dominant floral community of the corridor is lowland sclerophyll forest, with sixteen
threatened flora specie and twenty-five threatened fauna species within the Benedore reaches.

Corner inlet is described in Section 4.4.1. The shores of Corner Inlet contain significant areas of saltmarsh
and mangroves, both are communities of limited distribution. 61 waterbird species have been recorded.
Fishing, swimming, boating (including yachting and kayaking), bird watching and duck hunting are popular
activities.

Ewings Marsh was formerly an open lagoon supplied with seawater and fresh water floods. It is now virtually
enclosed within a barrier. It provides habitats for 13 threatened bird species.

The Lake King Wetlands consist of two large coastal lagoons and associated channels with surrounding salt
marshes and brackish to fresh marshes. The system opens to the Bass Straits at Lakes Entrance. "Moss
balls", of a green alga Cladophora echinis, are a unique feature. 46 waterbird species have been recorded

In NSW the Nadgee Lake and tributary wetlands, Nargal lake, Nelson lagoon and Tuross River Estuary are
listed in the PMST report as potentially bordering on the oil EMBA.

Lake Nadgee opens onto the Bass Strait through a broad unvegetated sand berm at the normal breakout
entrance and is more than often tidal. Estuarine aquatic vegetation includes sea grass beds of Ruppia sp.
(an aquatic food plant for waterbirds) which occur in shallower water near the southern and western
foreshores.

Lake Nargal is a dune-swale freshwater lake that does not border on or are within the Oil EMBA

Nelsons Lagoon is an intermittently closed and open barrier lagoon with areas of saltmarsh of conservation
significance.

Tuross River opens to the Bass Strait. It supports migratory waders and several species which are listed
under JAMBA and / or CAMBA.

4.3.7 EPBC Act protected habitats — threatened communities

The Gippsland Red Gum Grassy Woodland has a 10 km section of coastline north of the Operational Area.
Most of the listed flora and fauna protected under the EPBC Act 1999 are typically found in the woodland
and native grasslands, i.e. inland of the shoreline.

Littoral Rainforest and Coastal Vine Thickets of Eastern Australia Ecological Communities are found along
sections of coastline east of Lakes Entrance up the length of NSW and Queensland and are listed as
Critically Endangered. Similarly, the habitats of Lowland Grassy Woodland in the SE Bioregion (comprising
forests, grasslands and woodlands) lie well inland of the shoreline with occasional habitats closer to the
coast.

The White Box-yellow Box — Blakely’s Red Gum Grassy Woodlands and derived native grasslands
(http://www.environment.gov.au/biodiversity/threatened/communities/vic) are located inland of the shoreline,
west of Lakes Entrance.

Whilst most of these threatened habitats do not lie directly on the beach, oil spill response onshore takes into
account their values and sensitivities when assessing appropriate spill response strategies (Section 7.8).

Giant kelp beds and coastal salt marshes protected under the EPBC Act are shown in Figure 4.7.
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Figure 4.7 Threatened ecological communities bordering on or within the Oil EMBA

4.3.71 Giant kelp marine forests

Also known as string kelp, giant kelp (Macrocystis pyrifera) is protected as National Environmental
Significance under the EPBC ACT. It is a large brown macroalgae that grows on rocky reefs from the sea
floor 8 m below sea level and deeper. It requires clear, shallow water shallower than approximately 35 m
below sea level as they are photoautotrophic organisms dependent on photosynthesis. Its fronds grow
vertically toward the water surface, in cold temperate waters off south east Australia. Giant kelp is the largest
and fastest growing marine plant. Its presence on a rocky reef adds vertical structure to the marine
environment that creates significant habitat for marine fauna, increasing local marine biodiversity.

Stands may occur intermittently from Gabo Island (about 90 km from the Operational Area) west for
approximately 100 km, with two known stands — one east of Cape Conran (about 35 km north of the
Operational Area) and the second within Port Hicks Marine National Park also about 47 km from the
Operational Area (Barton et al, 2012) (Figure 4.7). Other stands are found in shallower waters near Corner
Inlet (approximately 93 km from the Operational Area), around islands in the Kent Group and near NW
coasts of Flinders Island. Climate change is listed as a major threat. Other potential threats include
increasing sedimentation into coastal waters and the removal of urchin predators through fishing operating
across its range.

As the survey will be undertaken in water deeper than 43 m, much over sandy seabed, it is not predicted to
be encountered in the Operational Area.

4.3.7.2 Subtropical and temperate coastal saltmarshes and natural damp
grasslands

The Subtropical and Temperate Coastal Saltmarshes and the Natural Damp Grasslands overlap along the
central southern Victorian coast. Two salt marsh regions — one near Orbost lies about 30 km north of the
Operational Area and the second near Yarram (Corner Inlet, about 53 km from the Operational Area). Both
lie within the Oil EMBA.
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The natural Damp Grasslands follow the coast from Lakes Entrance to Corner Inlet. No impacts from
planned activities on these habitats. Should a coastal spill occur, impacts would primarily be in the form of
isolated strandings of oil on the coastline with potentially elevated hydrocarbons (dissolved and entrained) in
shallow water environments. Inland impacts are not forecast (discussed in Section 7.8) and as such inland
habitats are not further described here but would be part of any onshore spill response assessment (Section
8.7).

4.3.8 Commonwealth heritage-listed places

Commonwealth Heritage-listed places are natural, indigenous and historic heritage places owned or
controlled by the Commonwealth as protected under the EPBC Act (Chapter 5, Part 15).

No properties on the Commonwealth Heritage List occur within the Oil EMBA. The nearest places are the
Wilsons Promontory Lighthouse (approximately 113 km southwest of the Operational area) and the Gabo
Island Lighthouse (93 km northeast of the Operational area). Though Gabo Island is located within the Oil
EMBA, as the lighthouse is located high above the waterline, the lighthouse itself is not considered part of
the EMBA.

4.4 Physical environment

Bass Strait is the region of the continental shelf that separates mainland Australia from Tasmania. The
Gippsland Basin is the broad shallow region on the eastern side of Bass Strait (Figure 4.8) that slopes to
water depths greater than 1500 m in the south east.

Bass Strait has a history of variable exposure and immersion during sea level changes in the last few million
years. Dramatic sea level fluctuations over the last 125,000 years (Pleistocene era) have occurred as ice
caps formed and melted, changing sea levels. In the last period of glaciations, sea levels were over 100 m
lower than they are at present and the Australian mainland and islands to the south, including Flinders
Island, were connected by land.
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Figure 4.8 Sea floor features — south-east marine / Gippsland basin
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Climate and meteorology
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Bass Strait is located on the northern edge of the westerly wind belt known as the Roaring Forties. Wind
direction and speed depend on the position and movement of synoptic systems. Wind speeds are typically in
the range of 10 to 30 km per hour, with maximum gusts reaching 100 km per hour. The wind direction in
central and eastern Bass Strait is predominately westerly during winter, westerly and easterly during spring
and autumn (when wind speeds are highest) and easterly during summer. Strong south-easterly winds can

be generated by low pressure systems known as “east coast lows”. Although these occur relatively

infrequently (typically once or twice per year), the longer fetch of these winds increases their potential for
generating extreme wave conditions (BOM 2018).

The monthly nearshore wind roses for the Operational Area are shown in Figure 4.9. The colour key shows
the wind magnitude, the compass direction provides the direction FROM and the length of the wedge gives
the percentage of the record for a particular speed and direction combination. The RPS Oil Spill Modelling
report (2018) shows the wind data for 5 years for nearshore and centre of the Operational Area for the years

2008-2012 inclusive.
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Figure 4.9 Monthly wind rose distributions for the wind node at the near-shore edge central to the
activity area (2008-2012 inclusive)
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Figure 4.10 Monthly wind rose distributions for the wind node at the central activity area (2008—2012
inclusive)

Average summer air temperatures in coastal Victoria range from 12 to 26 °C (BOM 2018). Average coastal
winter temperatures range from 5 to 16 °C. Deal Island in Kent Island Group, approximately 70 km to the SW
of the Operational Area), has milder conditions occur with an average summer range of 12 to 21 °C and an
average winter range of 8 to 14 °C (BOM 2018).

Average annual rainfall along the Gippsland coast ranges from approximately 600 mm to greater than 1,000
mm (Lakes Entrance 714 mm). Offshore (on Deal Island) annual rainfall is comparable (average 717 mm)
and shows a similar pattern to the coastal region (Lakes Entrance) (BOM 2018).

4.4.2 Oceanography

4421 Bathymetry

The seabed bathymetry across the region is highly variable. A steep inshore profile (0 to 20 m water depth)
extends to a less steep inner (20 to 60 m water depth) and moderate profile (60 to 120 m water depth),
concluding with a flat outer shelf plain (greater than 120 m water depth) in the western part of the Oil EMBA,
and a steep slope into the Bass Canyon in the east (Black et al. 1991).
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The Gippsland Basin is composed of a series of massive sediment flats, interspersed with small patches of
reef, bedrock and consolidated sediment. Near shore sediments consist of coarse sands with isolated areas
of gravels, shells and pebbles. Finer, muddy sands occur further offshore in the midshelf regions.
Sedimentation is generally low due to the small supply from rivers and the relatively low productivity of
carbonate. Submarine canyons include the edge of the Big Horseshoe Canyon (section 4.5.1) in the east of
the Operational Area and within the Oil EMBA).

4422 Currents and tides

Currents in eastern Bass Strait are tide and wind driven. Tidal movements in eastern Bass Strait
predominantly have a north-east—south-west orientation. Tidal flows in Bass Strait come from the east and
west during a rising (flood) tide and flows out to the east and west during a falling (ebb) tide. Tidal streams
are dominated by the lunar tidal constituent, which has a period of 12.4 hours. The main tidal components in
Bass Strait vary in phase by about three to four hours from east to west. Most of this phase change occurs
between Lakes Entrance and Wilsons Promontory. Timing of the high tide, for example, can vary by up to
three hours across this region. Tides within the Operational Area show seasonal variation with spring tides of
approximately 0.9 m and neap tides of 0.6 m. Strong semi-diurnal tidal currents (2—2.5 knots) run parallel to
the coast and are characteristic of this area (Barton et al. 2012). Tides in the Operational Area are however,
relatively weak in comparison to some other areas of Bass Strait (GEMS 2005).

Wind driven currents in the Oil EMBA can be caused by the direct influence of weather systems passing over
Bass Strait (wind and pressure driven currents) and the indirect effects of weather systems passing over the
Great Australian Bight (GEMS 2005). On the east coast of Australia, seasonal upwellings of cooler waters
can occur from northern NSW to south of Eden. An example is the East of Eden Upwelling (Section 4.5.1)
which is not always predictable in timing and magnitude as the mechanisms driving it are various and
sporadic such as the East Australian Current, coastal waters and local forcing winds (Shepherd et al, 2013).

4.4.2.3 Salinity, water temperature and density stratification

Salinity varies from 35.3 to 35.6 PSU (National Oceanographic Data Centre — World Ocean Atlas
(www.metoc.gov.au). Temperatures in the subsurface waters of central and eastern Bass Strait range from
about 13°C in August/September to 16°C in February—March. Surface temperatures in the Gippsland Basin
can exceed 20°C at times in late summer due to the warmer waters of the East Australia Current entering
the strait (Jones 1980). Water temperatures in the Oil EMBA are expected to follow this pattern.

Waters are generally well mixed, but surface warming sometimes causes weak stratification in calm summer
conditions. During these times, mixing and interaction between varying water masses leads to variations in
horizontal water temperature and a thermocline (temperature profile) develops. The thermocline acts as a
low friction layer separating the wind driven motions of the upper well-mixed layer from the bottom well mixed
layer. As a result, upwelling of cold water (Bass Cascade and Upwelling east of Eden) can occur (Jones
1980).

4424 Waves

Bass Strait is a high-energy environment exposed to frequent storms and significant wave heights. High
wave conditions are generally associated with strong west to south-west winds caused by the eastward
passage of low-pressure systems across Bass Strait. Storms may occur several times a month resulting in
wave heights of 3 to 4 m or more. In severe cases, south-west storms can result in significant wave heights
of greater than 6 m (Jones 1980).

The Oil EMBA is protected from south-westerly swells by Tasmania but is strongly influenced by south-
easterly and easterly swell heights of 1-1.5 m with maximum heights varying between 1.9 and 2.7 m (LCC
1993). Stalled low-pressure systems in the Tasman Sea during summer can generate higher wave energy at
this time.
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44.3 Coastal environment

The physical coastal environment described in this section is defined by the extent of the EMBA, stretching
from Wilsons Promontory and Corner Inlet east to sections of coastline near the Victorian/NSW border. Bass
Strait islands are described in 4.3.3.

The environmental features of the coast immediately adjacent to the proposed survey acquisition area is
predominantly sandy sediment with sparse low-profile carbonate reef. The coastline is entirely sandy beach.

From Marlo to Mallacoota (about 125 km in length) the coast is fringed by dense forest and an absence of
beachside towns (other than Bemm River on the banks of the Sydenham Inlet). It is remote with no sealed
roads leading to the coast between Sydenham Inlet Road (Bemm River) and Genoa-Mallacoota Road
(Mallacoota). From a rock fringed shoreline south of Mallacoota to the NSW/Victoria boundary the sandy
beaches continue with Gabo island (Section 4.4.3.4) providing a rocky outcrop offshore and a rocky platform
off Cape Howe. The NSW beaches are considerably narrower with rocky shores north of Nadgee Nature
Reserve (Section 4.3.4).

4431 Shoreline types

Ninety Mile Beach is an approximately 145 km long stretch of sandy beach fringed by a narrow, tall,
vegetated sand dune system — an important area for hooded plover and other shorebirds. The coastline is
intermittently interspersed with short sections of mixed sand/shore platforms around the Lake Tyers area.
From here to Mallacotta the coastline comprises sandy shoreline, estuaries, and occasional rocky outcrops.

4.4.3.2 Estuaries

More than 20 estuaries lie along the coast, most intermittently open often during springtime flooding.
Exceptions include Lake Entrance, Snowy River, Wingan Inlet and Mallacoota which are open all year.
Estuaries provide foraging, nesting and roosting sites for colonies of several seabird and shorebird species,
including the hooded plover and little tern.

44.3.3 Intertidal habitats

The EMBA is dominated by sand as the intertidal substrate. However, intertidal shore platforms are found
near Cape Conran, Clinton Rocks, Point Hicks, Petrel Point, Rame Head, Wingan Point, Sandpatch Point
and the coastline of Gabo Island.

Intertidal and subtidal rock reefs are likewise dispersed along the coastline, becoming intermittent subtidal
features just east of the Snowy River estuary. Rocky reef substrates can be found at numerous locations
such as Beware reef, Cape Conran, Point Hicks and Croajingalong Reefs.

44.3.4 Offshore islands
The Oil EMBA includes islands off the northeast as well as in the south west off Wilsons Promontory

Gabo Island (154ha) comprising pink granite lies about 500 m off the coast (ParksVic, 2012). The island is
home to the largest breeding colony of little penguins in the world at 35,000 individuals (ParksVic, 2012;
DEDJTRA, 2017a). Large seabird populations, including short-tailed shearwaters, provide a source of food
for raptors such as white-bellied sea-eagles, whistling kites, marsh harriers and brown falcons (ParksVic,
2012). Marine mammals sighted include southern right whales, common dolphins, bottlenose dolphins, and
at the rocky platforms — Australian fur seals (~30-50 individuals) and New Zealand fur seals (ParksVic, 2012;
DEDJTR, 2017a).

Tullaberga Island comprises a 10-15 m high granitic outcrop about 7 km east of Mallacoota Inlet and 1 km
offshore. It is surrounded by a rocky platform, with small areas covered thinly by beach and sand dunes
(VRO, 2017). where about 900 breeding penguin nest from May to January. It also provides seabird
breeding habitat (DEDJTR, 2017a).

[
EEN14170.002 | Environment plan | Gippsland marine seismic survey | February 2019 Page 54



Report

The Skerries comprise a granite outcrop opposite Wingan Inlet form and part of the Croajingolong National
Park. The Skerries are an important breeding habitat for Australian fur seals (~11,500 individuals) and New
Zealand fur seals (~300 individuals), with the breeding season being mid-October to late December. It also
provides breeding habitat for crested terns (ECC, 2000; DEDJTR, 2017a).

Bass Strait islands are described in section 4.3.3.

4.4.4 Geology and seabed sediments

4441 Geology

The Late Jurassic-Cainozoic Gippsland Basin is a large basin on the south-east margin of Australia’s
continental shelf offshore Victoria. About two thirds of the basin lies offshore in mainly shallow water (<200
m); although in the Bass Canyon in the east, water depths exceed 3,000 m. The basin overlies Palaeozoic
metasediments and consists of a central depocentre (the Central Deep) with up to 10 km of section, flanked
by the North and South Strzelecki Terraces, in turn flanked by the North and South Platforms. Initial rifting in
the Early Cretaceous resulted in a complex system of graben and halfgraben, forming part of the southern
rift system between Australia and Antarctica. Volcanogenic and non-marine sediments up to 3,000 m thick
were deposited during this phase (Strzelecki Group).

Renewed extension in the Turonian-Campanian, associated with the opening of the Tasman Sea,
established the Central Deep as the main depocentre. Coarse grained alluvial and fluvio-lacustrine facies
were deposited during this phase (lower Latrobe Group), with minor marine incursions from the late
Santonian. Post-rift subsidence was accompanied by alternating marine and non-marine fluviodeltaic/alluvial
deposition in the Late Cretaceous-Palaeogene (upper Latrobe Group). Major canyon cutting and subsequent
canyon-fill deposition occurred in the Eocene. Cool water marine carbonate sedimentation commenced in
the Early Oligocene (Seaspray Group) and progradation of the carbonate shelf continues today. Middle
Miocene compression formed a series of north-east to east-north-east trending anticlines that host many of
the basin’s large oil and gas accumulations.

4442 Seabed and sediments

The Gippsland Basin is composed of a series of massive sediment flats, interspersed with small patches of
reef, bedrock and consolidated sediment. Sandy plains are only occasionally broken by low ribbons of reef,
which formed as shorelines or sand dunes during ice ages when the sea level was lower than today. These
reefs do not support the large brown seaweeds characteristic of many Victorian reefs, but instead are
covered by resilient red seaweeds and encrusting animals that can survive the sandy environment (Jones &
Davies 1983).

The seabed is characterised by a variety of sediment types that are associated with tidal currents and wave
energy. Sediments become progressively finer with distance from the shore. Near-shore sediments consist
of coarse sands with isolated areas of gravels, shells and pebbles. Sediments can be grouped generally into
three megafacies dominated either by quartzose sand (inner shelf and around islands in Bass Strait), relict
carbonate particles (mid shelf and near shore islands in Bass Strait) or Holocene biogenic carbonate (inner
to outer shelf) (Jones & Davies 1983). Near the 35 to 40 m depth contours, an irregular bed colonised by
marine growth occurs.

Video observations of the Bass Strait inshore areas indicate that the seabed consists of symmetrical wave
generated sandy ripples, becoming shelly in the troughs as the depth increases (Black et al. 1991). Further
offshore, a change to an irregular bed colonised by marine growth occurs near the 35 to 40 m depth contour.
This is the depth at which wave orbital velocities generated during storms no longer exceed the threshold
velocity for sediment transport. Finer, muddy sands occur further offshore in the midshelf regions. The higher
mud component is due to the seaward transport of finer grained sediment from the high energy inner to
middle shelf. Unconsolidated sediments of quartzose sand cover the mostly flat seabed of the inner
Gippsland Shelf (Jones & Davies 1983; Bax & Williams 2001).
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Sedimentation is generally low due to the small supply from rivers and the relatively low productivity of
carbonate. Sedimentation rates are estimated at 50 to 160 mm per 100 years. In the north of Bass Strait,
material forming the upper slope appears to be terrigenous in origin, comprising sandy silt, clays and
mudstone with occasional shelly layers. In the Gippsland Basin, seabed material is predominantly calcium
carbonate comprised of calcarenite marls and marine shales. Seaward, the sediments are comprised
primarily of sand (92%) and silt/clay (8%) (GEMS 2005).

4443 Seabed features relevant to commercial fisheries

Based on a CSIRO and FRDC survey of habitat types and associated fish assemblages relevant to
commercial fishing methods (Bax and Williams 2001), the following description of key fishing grounds
overlapping the Operational Area is provided:

Danish Seine Grounds — extensive sediment flats in shallow nearshore regions near Lakes Entrance.
Depths to 20 m. Low relief patches of harder bottom, typically with a rise of about one metre. The area fished
by this sector is described in Section 4.6.5.

South East Reef — a relatively large, isolated reef that rises 10 — 15 m above the surrounding seabed. Its
edges are mostly gently shelving. It is the site of three oil rigs (Fortescue A, Halibut and Cobia A) and in a
restricted trawl area. South East Reef historically produced large catches of blue warehou but catches
declined significantly in the 1990s. Information provided during consultation for the proposed CGG MSS
indicates that blue warehou found on the reef are protected from fishing as part of a recovery plan for the
species (refer to Section 4.5.6), and that the reef is important for certain commercial fishing operations
including the shark gillnet fishery.

Outer-shelf Trawl Grounds — areas of the shelf-break region on the western side of the Bass Canyon,
where flat, hard bottom drops sharply away to the continental slope, are or have been important fishing
grounds for commercial trawlers. Trawling areas have reportedly been opened up in places off the shelf-
edge, although waters deeper than 700 m are closed to this fishery. Although mentioned by Bax and
Williams (2001), no concerns or issues have been raised over these outer-shelf trawl grounds during
consultation by CGG for the proposed seismic survey (Section 9).

4.5 Biological environment

The Operational Area lies in central and eastern region of Bass Strait. Bass Strait contains high faunal
diversity and species endemicity. Possible causes for this high endemism include the long period of isolation
in geological time and climatic barriers, a history of variable exposure and immersion during sea level
changes in the last few million years, the influence of water masses from the west, north-east and south, and
the complexity and high biogenic component of the sediment.

Bass Strait supports a diverse benthic invertebrate fauna as well as a wide variety of vertebrate species such
as fish, birds, seals and whales. Bass Strait also contains species of high commercial and conservation
value. Species that are listed under the EPBC Act that may occur in the Activity and Oil EMBAs were
identified using the online EPBC Act protected matters search tool. The full PMST report is included as
Appendix B.

4.5.1 Key Ecological Features

Key Ecological Features (KEFs) in the Commonwealth marine environment are features that, based on
current scientific understanding are considered to be of regional importance for either the region’s
biodiversity or the ecosystem function and integrity. KEFs identified in the PMST report include:

® Big Horseshoe Canyon

® upwelling East of Eden

® canyons on the eastern continental slope
)

shelf rocky reefs.
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Although not identified in the PMST report, the Bass Cascade KEF is listed in the South-East
Commonwealth Marine Reserves Network Management Plan 2013-23 (Director of National Parks 2013) and
SPRAT (DoEE) as a feature with high biodiversity and productivity that is of major conservation value. As
this feature may occur within the Operational Area it is also described below.
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Figure 4.11 Key ecological features within or bordering the Oil EMBA

Big Horseshoe Canyon: The Big Horseshoe Canyon lies outside of the Operational Area but within the Qil
EMBA (Figure 4.11). This canyon enters into the Bass Canyon system. It covers an area of approximately
319 km? at a depth of approximately 1500 m. Areas of rocky reef are exposed from muddy sediments on the
steep slopes and harbour a diverse, abundant, sessile megafauna. Organisms include filter-feeding species,
such as dense beds of large sponges and the stalked crinoid Metacrinus cyaneus, and numerous species of
octocoral (especially gold corals). This site is the type locality for M. cyaneus and it is the only known location
of the species off south-eastern Australia. Above 600 m, fisheries are important in this area (Hutchinson et
al. 2010). The Big Horseshoe Canyon can alter currents creating upwellings and trap rich organic sediments,
thereby enhancing local productivity (Kloser and Keith 2010) and supporting higher abundance and/or
biomass of benthic organism (Conlan et al. 2015).

Upwelling East of Eden: this feature displays seasonal and annual variation because the mechanisms driving
them are various and sporadic (Roughan and Middleton, 2002). It covers approximately one quarter of the
north east of Operational Area (roughly 4500 km?2, Figure 4.11). Approximately 9000 km? of the Upwelling
lies in the Oil EMBA. The boundaries are based on winter seasonal data (1998-2010).

The values of the Eden Upwelling KEF include oceanographic features, nutrients, plankton and predatory
fishes. Dynamic eddies of the East Australian Current cause episodic productivity events when they interact
with the continental shelf and headlands. The episodic mixing and nutrient enrichment events drive
phytoplankton blooms that are the basis of productive food chains including zooplankton, copepods, krill and
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small pelagic fish. The upwelling supports regionally high primary productivity that supports fisheries and
biodiversity, including top order predators, marine mammals and seabirds. This area is one of two feeding
areas for blue whales and humpback whales, known to arrive when significant krill aggregations form. The
area may also be important for seals, other cetaceans, sharks and seabirds (DEE, SPRAT 2018).

Canyons on the eastern continental slope: These canyons provide habitat that supports a diverse range of
benthic, demersal and pelagic species. They are a widespread feature along the NSW coastline (DSEWPaC
2012). The canyons overlap with the extremities of the Oil EMBA but their nearest point is located
approximately 200 km north of the Operational Area.

Shelf rocky reefs: these generally occur at a depth of 45 m and support a range of complex benthic habitats.
These habitats support diverse benthic communities that include a range of temperate and tropical species.
They are a widespread feature along the NSW coastline (DSEWPaC 2012). The Shelf rocky reefs overlap
with the extremities of the Oil EMBA but their nearest point is located approximately 220 km north of the
Operational Area.

Bass Cascade: this is a winter phenomenon resulting from the cascade of relatively warm, saline Bass Strait
waters down the steep continental slope of the Bass Canyon. The cascading water has a displacing effect,
causing nutrient rich waters to rise which leads to increased primary productivity in the area. As a result, fish
and whales are known to aggregated along its leading edge (CoE 2015). Although the Bass Cascade is not
spatially defined (CoE 2015), it may occur within the Operational Area. Also refer to Section 4.4.2.3.

4.5.2 Biologically important areas (BIAs)

Biologically Important Areas (BIAs) in the South-East Marine Region are mapped on the National
Conservation Values Atlas (NCVA 2014) for protected species under the EPBC Act. BlAs spatially and
temporally define areas where protected species display biologically important behaviours (including
breeding, foraging, resting or migration). A search of the NCVA identified BIAs that overlapped the Oil EMBA
for the following species

® white shark (breeding — nursery area, foraging)

grey nurse shark (breeding and foraging)

southern right whale (migration and resting on migration)
pygmy blue whale (known foraging area)

humpback whale (migration)

albatrosses (foraging)

— Antipodean albatross

—  black-browed albatross

—  Buller’s albatross

— Indian yellow-nosed albatross
— wandering albatross

—  Campbell albatross

® albatrosses, shearwaters and petrels (foraging, breeding)
— shy albatross

—  wedge-tailed shearwater

—  short-tailed shearwater

—  white-faced storm petrel

[
EEN14170.002 | Environment plan | Gippsland marine seismic survey | February 2019 Page 58



Report

— common diving petrel

@ little penguin (breeding, foraging).

453 Habitats

Marine habitats that occur within the Oil EMBA include:

® intertidal rocky shores on steep granite boulders

@ subtidal and offshore rocky reefs covered in a range of kelp and other seaweeds
® seagrass meadows

® soft sediment areas.

Seaweeds found on Bass Strait’s intertidal rocky shores include Neptune’s necklace (Hormosira banksii) and
the large bull kelp (Durvillaea antarctica), which grows on the lower fringe of more exposed rocky shores
(O’Hara et al. 1999). Most animals on the intertidal rocky shores are herbivorous molluscs. Filter feeding
organisms abound, including tube building worms, sea squirts (cunjevoi), mussels and barnacles. There are
no rocky shores within the Operational Area. The closest rocky shores are at Cape Conran, approximately
17 km from the Operational Area. See too Giant Kelp — Section 4.5.1.

Subtidal reefs occur either as extensions of intertidal rocky shores or as isolated offshore reefs. They are
scattered throughout Bass Strait waters from the low-water mark to a depth of 100 m. The rocky reefs of
southern Australia support a highly endemic marine flora and fauna. Over 1,400 species of algae have been
recorded from southern Australia, with 70% endemic to the area (DSE 2009). Typically, the shallow reefs (0
to 20 m) are dominated by kelps or other brown seaweeds. Bubble kelp (Phyllospora sp.) and leather kelp
(Ecklonia sp.) combine to cover many of the exposed reefs. Sargassum spp. and Cystophora spp. are
dominant in more sheltered areas. As described in Section 4.6.3.2 there are also areas of reef in other
locations within the Operational Area, notably South East Reef in the central area of this EMBA and the
Broken Reef Complex in the east of the EMBA. These areas of hard substrate are expected to hold
significant epibenthic communities that have been modified to varying extent by trawling activities (Bax and
Williams 2001).

Meadows of seagrasses cover the sea floor in many bays and inlets. Seven seagrass species occur in
Victoria and support a diverse marine community (DSE 2009). Seagrass beds typically grow in sheltered
waters on silt or sand. The beds bind together unstable sediments and provide substrate, habitat and food
sources for many other organisms. Abundant smaller invertebrates, including marine worms (polychaetes),
small crustaceans (amphipods, cumaceans and harpacticoids), snails and bivalves (molluscs) shelter in the
leafy canopy or in the sediment among the roots. Large areas of seagrass are known to exist at Mallacoota
Inlet, Gippsland Lakes and Corner Inlet. In 1965, it was estimated that there were 11,900 ha of Posidonia
australis growing in Corner Inlet as well as Zostera and Heterozostera (Morgan 1986).

Beaches and soft substrates form a distinctive group of marine habitats with their own biological
communities. The soft substrates in deeper, subtidal waters support some of the most diverse marine
communities. A few square metres of sand can contain over 570 species of macroinvertebrates (Heislers &
Parry 2007). Soft subtidal sediments commonly support seapens, ascidians, hydroids, bryozoans and large,
diverse sponge gardens. The animals within the sediment are predominately marine worms and
crustaceans. Subordinate groups include bivalves, brittle stars, holothurians, sea urchins, gastropods,
nematodes and nemerteans. Ninety Mile Beach is the closest beach, located 13 km from the Operational
Area at its nearest point.

454 Benthic communities

Benthic communities in Bass Strait within the Oil EMBA are varied and are principally determined by the sea
floor habitat. Generalised benthic communities include:
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® sessile fauna including sparse small bushy sponges and the occasional large finger sponge in regions
of unconsolidated sediments of quartzose sand

® small bryozoans, solitary ascidians and anemones occurring on the flat sandy seabed. Mobile fauna
observed in this habitat included hermit crabs and octopus

@ infauna including amphipods, callianassid shrimps, bivalves, tubeworms, small crustaceans,
nematodes, nemerteans, seapens and polychaetes occur in areas of finer-grained mud habitats. Many
of these species are burrowing organisms that cause moderate bioturbation (Edgar 2001)

® large and small sponges, bryozoans, hydroids and ascidians, which prefer stable attachment surfaces,
occur on granite outcrops (Underwood et al. 1991; Andrew & O’Neill 2000).

The Museum of Victoria conducted an extensive survey of benthic invertebrates in Bass Strait from 1979 to
1983 (Poore et al. 1985; Wilson & Poore 1987). In general, a highly diverse array of invertebrate groups was
found, with several polychaete families, pycnogonids, pericarid crustaceans, opisthobranch molluscs,
bryozoans and brachiopods being the most species rich. The main findings included

® high diversity of invertebrate groups in Bass Strait when compared to equivalent areas of the northern
hemisphere

® many species are widely distributed across Bass Strait, suggesting heterogeneous sediments and many
microhabitats

@ crustaceans and polychaetes dominate the infaunal communities, many of which are unknown species.

A periodic upwelling between Lakes Entrance and Gabo Island (Parry et al. 1990) results in coastal waters
being about 5 °C colder than adjacent surface waters and may contribute to the distinctiveness of fauna off
east Gippsland (LCC 1993). For example, Parry et al. (1990) found high diversity and patchiness of benthos
sampled off Lakes Entrance, where 353 species of infauna were recorded. Crustaceans (53%), polychaetes
(32%) and molluscs (9%) dominated sample results.

The sea floor of the Gippsland Basin is predominately sandy. Macroalgal communities are not common on
subtidal reefs in east Gippsland, possibly due to exposure, poor light levels and abrasion by moving sand.

4.5.5 Marine pests

Introduced marine pests are plants or animals that are not native to Australia and can have a significant
impact on human health, fisheries and aquaculture, shipping and ports, tourism, environmental values,
biodiversity and ecosystem health. Marine pest incursions also have a large financial impact. Marine pests
have been introduced and moved around Australia (translocated) by a variety of human and natural means.
Potential modes of transport (vectors) for marine pests include:

® Dballast water (water carried by commercial ships to enhance stability, trim and structural integrity)

@ Dbiofouling (marine organisms that attach to objects immersed in salt water such as vessels” hulls, ropes,
anchors and other equipment)

aquaculture operations
aquarium imports

e
e
® marine debris
e

ocean current movements.

Exotic marine species introduced to Bass Strait and within the oil EMBA include the New Zealand screw
shell (Maoricolpus roseus), known to form extensive and dense beds on the sandy sea floor in eastern Bass
Strait. The screw shell can tolerate depths from 1 to 130 m and has extended its distribution to the
continental shelf, including Bass Strait. An unusually high abundance (more than 90% of the total biomass of
infauna) of the invasive New Zealand screw shell was recorded by Heislers and Parry (2007) at Point Hicks.
In addition, it was found that where this invasive species was most abundant, the diversity of infauna was
reduced, suggesting that this exotic species poses a serious threat to much of Bass Strait (Heislers & Parry
2007) and Eden port.
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The northern pacific seastar (Asterias amurensis) also has the potential to impact Bass Strait. This species is
believed to have arrived in Australia in ships’ ballast water from Japan more than 20 years ago. The seastar
feeds on a wide range of native animals and can have a major effect on the recruitment of native shellfish
populations that form important components of the marine food chain. This species is already common in
south-east Tasmanian waters and in Port Phillip Bay. However, this species is more likely to remain confined
to coastal habitats rather than oceanic environments (intertidal to 200 m depth but usually <25 m depth).

Other known pests in Eden and Port Phillip Bay (include the European fan worm (Sabella spallanzanii) which
generally prefers sheltered water to 30 m, and the green shore crab (Carcinus maenas) which is usually
found in bays/estuaries but has been sighted on all types of shores up to 60m. Japanese kelp (Undaria
pinnatifida) and Asian date mussels (Musculista senhousia) both prefers lower intertidal habitat to 20 m
depth and are found in Port Philip Bay, as is the European clam (Varicorbula gibba) which burrows into soft
bottomed habitat intertidal habitats up to 150 m water depth altering food availability of other species. Table
4.2 lists marine pests known to occur in the region of the proposed seismic survey.

Table 4.2 Summary of marine pests known to occur in the Gippsland area

Invasive marine Habitat Port Philip Northern Eden
pest Bay Tasmania
Northern Pacific Soft sediment but also artificial structures and rocky reefs  Yes No
seastar Estuaries, bays, rock pools

Intertidal to 200 m depth (usually <25 m depth)

European fan worm  Tubes attached to hard surfaces, artificial structures, Yes Yes Yes
rocks, shells and seagrass on soft sediments

Sheltered waters, to 30 m depth

European green Prefers bays/estuaries but found on all types of shores up  Yes Yes Yes
shorecrab to 60 m depth

Tolerates temperatures up to 30 °C
Japanese kelp/ Cold temperate ocean waters Yes No
wakame Lower intertidal to 20 m depth

Rock, reef and stones, artificial structures and aquaculture

equipment
Asian date mussel/ Prefers soft sediments but also fouls artificial hard surfaces Yes Yes No
bag mussel Up to 20 m depth
European or basket  Burrows into soft bottomed habitats, may attach to gravel  Yes Yes No
shell clam and stones

Intertidal to 150 m depth
Temperate waters

New Zealand screw  Lying on or partially buried in sand, mud or gravel Yes Yes Yes
shell Also found in crevices
Low intertidal and subtidal up to 130 m depth

4.5.6 Fish

Thirty-nine fish species (excluding sharks and rays) are listed under the EPBC Act that may occur in the Oil
EMBA (Table 4.3; Appendix B). The majority are listed syngnathids (pipefishes, seahorses, pipehorses and
seadragons; described in 4.5.6.3). A number of species may be found inland in freshwater or brackish rivers
where the river mouths open up to the coastlines adjacent to the Oil EMBA. The recovery plans (where
available) and threats to species have been assessed and where impacts on the species are unlikely, they
are omitted from further discussion (such as the Murray cod and galaxias).
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Table 4.3 EPBC Act listed fish (excluding sharks) that may occur in the Oil EMBA
Scientific Common name EPBC Act status BIA within Relevant plan
name Threatened Migratory Oil EMBA
Prototroctes Australian grayling Vulnerable N/A No National Recovery Plan for
maraena the Australian Grayling
Prototroctes maraena (DSE
2008)
Epinephelus Black rockcod, black Vulnerable N/A No None — Species or species
daemelii cod, saddled rockcod habitat may occur within area
Galaxiella pusilla Eastern dwarf galaxias, Vulnerable N/A No National Recovery Plan for
dwarf galaxias the Dwarf Galaxias Galaxiella
pusilla (DoE 2010)
Maccullochella Murray cod Vulnerable N/A No National Recovery Plan for
peelii the Murray Cod
Maccullochella peelii peelii
(DSE, 2010)
Thymichthys Red handfish Critically N/A Yes Recovery Plan for Three
politus Endangered Handfish Species (DoE 2015)
Acentronura Shortpouch pygmy N/A N/A Yes N/A — Species or species
tentaculata pipefish habitat may occur within area
Cosmocampus Lord Howe pipefish N/A N/A Yes N/A — Species or species
howensis habitat may occur within area
Heraldia nocturna Eastern upside-down  N/A N/A Yes N/A — Species or species
pipefish habitat may occur within area
Hippocampus Big-belly seahorse, N/A N/A Yes N/A — Species or species
abdominalis eastern potbelly habitat may occur within area
seahorse, New
Zealand potbelly
seahorse
Hippocampus Short-head seahorse, N/A N/A Yes N/A — Species or species
breviceps short-snouted habitat may occur within area
seahorse
Hippocampus Bullneck seahorse N/A N/A Yes N/A — Species or species
minotaur habitat may occur within area
Hippocampus White's seahorse, N/A N/A Yes N/A — Species or species
whitei crowned seahorse, habitat may occur within area
Sydney seahorse
Histiogamphelus Crested pipefish, N/A N/A Yes N/A — Species or species
briggsii Briggs' crested habitat may occur within area
pipefish, Briggs'
pipefish
Histiogamphelus  Rhino pipefish, N/A N/A Yes N/A — Species or species
cristatus Macleay's crested habitat may occur within area
pipefish, ring-back
pipefish
Hypselognathus  Knifesnout pipefish, N/A N/A Yes N/A — Species or species
rostratus knife-snouted pipefish habitat may occur within area
Kaupus costatus Deepbody pipefish, N/A N/A Yes N/A — Species or species
deep-bodied pipefish habitat may occur within area
Kimblaeus Trawl pipefish, Bass N/A N/A Yes N/A — Species or species
bassensis Strait pipefish habitat may occur within area
Leptoichthys Brushtail pipefish N/A N/A Yes N/A — Species or species
fistularius habitat may occur within area
[ 4
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Scientific Common name EPBC Act status BIA within Relevant plan
name Threatened Migratory Oil EMBA
Lissocampus Australian smooth N/A N/A Yes N/A — Species or species
caudalis pipefish, smooth habitat may occur within area
pipefish
Lissocampus Javelin pipefish N/A N/A Yes N/A — Species or species
runa habitat may occur within area
Maroubra Sawtooth pipefish N/A N/A Yes N/A — Species or species
perserrata habitat may occur within area
Mitotichthys Mollison’s pipefish N/A N/A Yes N/A — Species or species
mollisoni habitat may occur within area
Mitotichthys Halfbanded pipefish N/A N/A Yes N/A — Species or species
semistriatus habitat may occur within area
Mitotichthys Tucker's pipefish N/A N/A Yes N/A — Species or species
tuckeri habitat may occur within area
Notiocampus Red pipefish N/A N/A Yes N/A — Species or species
ruber habitat may occur within area
Phycodurus Leafy seadragon N/A N/A Yes N/A — Species or species
eques habitat may occur within area
Phyllopteryx Common seadragon,  N/A N/A Yes N/A — Species or species
taeniolatus weedy seadragon habitat may occur within area
Pugnaso Pugnose pipefish, pug- N/A N/A Yes N/A — Species or species
curtirostris nosed pipefish habitat may occur within area
Solegnathus Robust pipehorse, N/A N/A Yes N/A — Species or species
robustus robust spiny pipehorse habitat may occur within area
Solegnathus Australian spiny N/A N/A Yes N/A — Species or species
spinosissimus pipehorse habitat may occur within area
Solegnathus Robust ghostpipefish ~ N/A N/A Yes N/A — Species or species
cyanopterus habitat may occur within area
Stigmatopora Spotted pipefish, gulf  N/A N/A Yes N/A — Species or species
argus pipefish, peacock habitat may occur within area
pipefish
Stigmatopora Widebody pipefish, N/A N/A Yes N/A — Species or species
nigra wide-bodied pipefish, habitat may occur within area
black pipefish
Stipecampus Ringback pipefish, N/A N/A Yes N/A — Species or species
cristatus ring-backed pipefish habitat may occur within area
Syngnathoides Double-end pipehorse, N/A N/A Yes N/A — Species or species
biaculeatus double-ended habitat may occur within area
pipehorse, alligator
pipefish
Urocampus Hairy pipefish N/A N/A Yes N/A — Species or species
carinirostris habitat may occur within area
Vanacampus Mother-of-pearl N/A N/A Yes N/A — Species or species
margaritifer pipefish habitat may occur within area
Vanacampus Port Phillip pipefish N/A N/A Yes N/A — Species or species
phillipi habitat may occur within area
Vanacampus Longsnout pipefish, N/A N/A Yes N/A — Species or species
poecilolaemus Australian long-snout habitat may occur within area
pipefish
[ 4
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4.5.6.1 Sharks and rays

There are five shark and one ray species that may occur in the Oil EMBA that were identified in the PMST
(Table 4.4; Appendix B). All are listed as Migratory except the grey nurse. The great white shark and the
whale shark are also listed as Vulnerable. The grey nurse is listed as Critically Endangered. Although not
reported in the PMST, the school shark (Galeorhinus galeus) is listed under the EPBC Act as Conservation
Dependent.

Table 4.4 EPBC Act listed sharks that may occur in the Oil EMBA

Scientific Common EPBC Act status BIA within Relevant plan

name name Oil EMBA
Threatened Migratory

Carcharodon Great white Vulnerable Yes Yes Recovery Plan for the White Shark

carcharias shark (Carcharodon carcharias) (DSEWPaC
2013)

Isurus Shortfin mako  N/A Yes No N/A

oxyrinchus shark

Carcharias Grey nurse Critically No Yes Recovery Plan for the Grey Nurse

taurus shark Endangered Shark (Carcharias Taurus) (DSE 2014)

Rhincodon Whale shark Vulnerable Yes No [Whale Shark (Rhincodon typus)

typus Recovery Plan 2005-2010]

Lamna nasus Porbeagle N/A Yes No N/A

Manta birostris  Giant manta ray N/A Yes No N/A

The great white shark Carcharodon carcharias is normally found in inshore waters around areas of rocky
reefs and seal colonies. Juveniles are found in coastal regions in the Corner Inlet to Ninety Mile Beach area,
which is considered a “shark nursery area” (Bruce & Bradford 2012) and is likely to be frequented between
the months of December and June (Holliday 2003). White sharks are highly vulnerable to overexploitation
and increases in natural mortality, particularly given their low fecundity and rates of population increase
(Holliday 2003). The key threats are from fishing (including as bycatch) and shark control activities (Bruce &
Bradford 2012). The National Conservation Values Atlas (NCVA) search for Biologically Important Areas
(BIAs) for white sharks is shown in Figure 4.12. The nursery area is considered critical habitat under the
Recovery Plan for the White Shark (DSEWPaC 2013). The key threats to white sharks listed by DSEWPaC
(2013) include:

® mortality related to being caught accidentally (bycatch) or illegally (targeted) by commercial and
recreational fisheries, including issues of post-release mortality

® mortality related to shark control activities such as beach meshing or drum lining (east coast
population).

Other potential threats to the species include the impacts of illegal trade in white shark products; ecosystem
effects as a result of habitat modification and climate change (including changes in sea temperature, ocean
currents and acidification); and ecotourism, including cage diving. Note that underwater noise is not listed as
a threatening process for white sharks (DSEWPaC 2013). It is likely that the white shark would occur in the
Operational Area during the Gippsland MSS.
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Figure 4.12 Great white sharks biologically important area — foraging, distribution and breeding

Whale sharks (Rhincodon typus) are generally found in warmer oceanic waters where temperatures range
from 21 to 25 °C. They therefore mainly occur in waters off the Northern Territory, Queensland and northern
Western Australia. However, there have been a few isolated reports of immature male whale sharks from the
south-eastern coast of New South Wales through to South Australia and the western fringe of the Great
Australian Bight (Last & Stevens 1994). Critical habitats identified in the Whale Shark Recovery Plan 2005-
2010 (DEH 2005a) are the known seasonal aggregation sites, which are believed to be linked to local
seasonal food availability. In Australia, whale sharks are known to aggregate at Ningaloo Reef and in the
Coral Sea. No known seasonal whale shark aggregation sites are located within or adjacent to the Oil
EMBA. It is considered unlikely that whale sharks would occur other than occasional individuals in the Oil
EMBA.

The shortfin mako (/surus oxyrinchus) is an oceanic species and is known to occur in both tropical and
temperate waters. It is normally oceanic and cosmopolitan in its distribution and is widespread in Australian
waters, occurring from the surface to water depths of at least 500 m. It is occasionally found close inshore
where the continental shelf is narrow. It is not normally found in waters below 16 °C (Cailliet et al. 2009). The
Southern Shark Ecology Group from SARDI Aquatic Sciences in South Australia tagged several shortfin
makos offshore from Lakes Entrance. It is possible that they may occur within the Oil EMBA.

The porbeagle shark occurs primarily in temperate waters, mostly occurring in waters of the outer continental
shelf. However, it has been recorded from both coastal areas and in deep water over 1,000 m. It is possible
that they may occur within the Oil EMBA.

The grey nurse shark (Carcharias Taurus) listed as Critically Endangered under the EPBC Act is threatened
largely by fishing, shark control activities, ecotourism and finning (DoE, 2014). Results of the NVCA search
for grey nurse shark show a BIA along the New South Wales coast almost to the border with Victoria and is
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shown in Figure 4.13. This BIA overlaps the Oil EMBA where it extends into nearshore waters along the New
South Wales coast. The BIA for grey nurse sharks is considered particularly important for breeding and
foraging (DoE, 2014). Waters where they may occur lie east of Marlo from Sydenham Inlet up into NSW and
Queensland hence some areas may fall within the Oil EMBA. Focus actions listed under the recovery plan
relevant to the CGG Gippsland MSS are pollution and climate change (changes in sea temperature and
ocean acidification).
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Figure 4.13 Grey nurse shark BIA

The giant manta ray (Manta birostris) has a circumglobal distribution in tropical and temperate waters. It
appears to be a seasonal visitor to coastal and offshore sites. It may aggregate in large numbers to feed,
mate or clean. There is little information available on the ecology of this species
(http://www.iucnredlist.org/details/198921/0 accessed 27 Aug 2018).

The school shark (Galeorhinus galeus) is listed under the EPBC Act as Conservation Dependent. They are
widely distributed, primarily between southern NSW and southern WA. It is a demersal species found mainly
on continental and insular shelves, and occasionally in deeper offshore areas (Last & Stevens 2009). They
form small groups, often of the same sex (Last & Stevens 2009) and undertake extensive mating migrations
(McLoughlin 2007). Pupping occurs, after a gestation period of 12 months, between December and January
in sheltered bays, including Port Phillip Bay, Western Port Bay and Corner Inlet, and the south-east coast of
Tasmania (http://www.afma.gov.au/portfolio-item/school-shark/ accessed 23 Aug 2018). This preferred birthing
habitat makes this species vulnerable to predation, fishing, habitat destruction and pollution. No impacts on
the birthing habitat in Corner Inlet is anticipated from planned activities but isolated areas may fall within the
Oil EMBA.
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4.5.6.2 Australian grayling

The Australian Grayling (Prototroctes maraena is listed as ‘vulnerable’ under the EPBC Act. The species is
diadromous, migrating between rivers, estuaries and coastal seas. It is endemic to south-eastern Australia,
the key threats identified in the National Recovery Plan (Backhouse et al. 2008) include barriers to
movement (e.g. weirs, dams), river regulation, poor water quality and siltation in catchments, introduced
freshwater fish, climate change, disease and fishing (DotE 2013a). Spawning occurs in freshwater from late
summer to winter. Newly-hatched larvae drift downstream and out to sea, where they remain for
approximately six to ten months. Juveniles then return to the freshwater environment (around November of
their first year), where they remain for the remainder of their lives (Backhouse et al. 2008; Berra 1982).

Given the wide distribution and range of habitats used by the species throughout its life, the National
Recovery Plan for the Australian Grayling (Backhouse et al. 2008) does not specify habitat that is critical to
survival but some habitats such as spawning, refuge and juvenile habitats are likely to be limited in
distribution, Proposed recovery actions include identification of habitats used at critical stages of the
grayling’s life cycle (Backhouse et al. 2008).

Adults are unlikely to be encountered within the Operational Area but may larval and juveniles may occur in
the shallows of the Oil EMBA.

4.5.6.3 Syngnathids

The PMST report (Appendix B) identified 27 species of syngnathids (Family Syngnathidae) that may be
found in the Oil EMBA; 21 pipefishes, two seahorses, two pipehorses and the two known species of
seadragons. Syngnathids are found in temperate and tropical seas across the world. Limited information has
been published on syngnathids as they are generally well-camouflaged. Most species inhabit shallow,
sheltered coastal waters where they typically are associated with seagrass meadows, macroalgal habitats,
rocky reefs and sponge gardens located in shallow, inshore waters (e.g., protected coastal bays, harbours
and jetties) less than 50 m deep (Bray 2017) Edgar 1997), but usually at depths of between 5 and 25 m
(Kuiter 2000). It is possible that some Syngnathid species will occur in shallow waters of the Oil EMBA (e.g in
seagrasses of Corner Inlet, or Mallacoota) but most of the Operational Area is too deep (more than roughly
95% of the Acquisition Area is deeper than 50m). None were listed as Endangered or Vulnerable and all had
extensive habitats outside the Operational Area.

45.6.4 Commercial finfish and shark

The Operational Area is appropriate for identifying relevant commercial fish species because it defines the
area in which fisheries will be physically impacted and where seismic sound will have most impact on fish
(Sections 6.1 and 6.3). It is possible that the latter may extend a short distance (~ 500 m) in a NE and SW
direction beyond the Operational Area, but this will not influence the list of relevant fish species. A list of
commercially important finfish species likely to be captured by fisheries within the Operational Area is
provided below in Table 4.11. Description of the biology and ecology of these species as well as others
identified from stakeholder feedback is provided below.

Blue grenadier (Macruronus novaezelandiae) is a deep water species inhabiting continental slopes. The
species can be found at depths of 200-700 m with juveniles occurring in shallower bays and inlets compared
to adults. Blue grenadier aggregate near the sea bed during the day and move into the water column at night
to forage. Spawning occurs in winter and early spring with the main spawning ground for the species located
on the west coast of Tasmania. Adults are found on the continental slope in depths of 200-700 m.

Blue-eye trevalla (Hyperoglyphe antarctica, Schedophilus labyrinthica) is a benthic species inhabiting rocky
ground and continental slopes. H. antarctica are generally found at depths of 200-900 m, whereas
S.labyrinthica are usually found at depths of 40-500 m and are mostly associated with seamounts. H.
antarctica generally remain close to the sea bed during the day and move up into the water column at night
to forage. Spawning occurs in summer and autumn. Blue-eyed trevalla is a deep water fish that is often
found in continental shelf and upper slope waters from 100-600 m and on seamounts and undersea features.
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Blue warehou (Seriolella brama) is a bentho-pelagic species that inhabits continental shelf and slope
waters. Adults are found at depths form 50-300 m. The species reach reproductive maturity at three years of
age. Spawning occurs during winter and early spring, with primary spawning grounds off western Victoria
and Tasmania. Females spawn approximately 3 times a spawning season. Blue warehou generally
aggregate in schools close to the sea bed, with some juvenile groups found schooling near the surface in
estuaries. Blue warehou are subject to a stock rebuilding strategy and currently cannot be targeted by
commercial fishers (https://www.afma.gov.au/sites/g/files/net5531/f/luploads/2014/12/Blue-Warehou-
Rebuilding-Strategy-2014.pdf). South East Reef historically produced large catches of blue warehou but
catches declined significantly in the 1990s (Bax and Williams 2001).

Eastern school whiting (Sillago flindersi) is a benthic species that inhabits shallow tidal flats and other
sandy habitats down to depths of 180 m (juveniles tend to be found in shallower waters than adults). Usually
associated with sandy substrates. Sexual maturity is reached at about two years. Spawning varies
considerably between regions, occurring from October to March in eastern Bass Strait and during winter in
northern NSW. Eastern school whiting are found from southern QLD to Tasmania and South Australia
(http://www.afma.gov.au/portfolio-item/eastern-school-whiting/ accessed 23 Aug 2018).

Elephant fish (Callorhinchus milli) is a demersal species that are often found in shallow bays and large
estuaries, but also to depths of 200 m on the continental shelf. Juveniles inhabit shallow coastal waters for
about three years and gradually move into deeper water as they mature. Elephant fish are oviparous (lay
eggs). Adults aggregate in February to spawn, with eggs deposited in pairs over several weeks in sand or
mud near river mouths and estuaries.

Gummy shark (Mustelus antarcticus) is a demersal species that inhabits the continental shelf from the near
shore region to depths of 350 m. Newborn and juvenile gummy sharks aggregate in many areas across
southern Australia, while young and adult sharks are more widely distributed. Gummy sharks are born during
the summer months after an 11-12 month gestation period. Gummy sharks are generally fished in waters to
a depth of 80 m however can be found as deep as 350 m.

King George whiting (Sillaginodes punctatus) is a benthic species found in bays, estuaries and inshore
coastal areas throughout Victoria. Juveniles are abundant in shallow seagrass beds whereas adults are
common on open sandy areas with seagrass and reef habitat. The species is considered one biological
stock extending from Victoria into south eastern South Australian waters, although separate genetic stocks
occur in each state.

Jackass morwong (Nemadactylus macropterus) is a temperate demersal species that inhabits the
continental slope and upper slope (AFMA 2018a). The species is generally found at depths of 10-400 m with
juveniles inhabiting shallow reefs. Spawning occurs multiple times form late summer to autumn, with females
producing 0.1-1 million eggs per spawning season depending on their body size (AFMA 2018a).

John dory (Zeus faber) is a demersal species inhabiting sea bed environments close to coastal and
continental shelf waters (AFMA 2018b). The species is associated with a variety of habitats including open
sand, muddy grounds, rock structures and reefs, to depths of 200 m (AFMA 2018b). The species is known to
spawn off the NSW coast in late summer and autumn, spawning multiple times during the spawning season.

Mirror dory (Zenopsis nebulosa) is a demersal species found close to the sea bed in coastal and continental
shelf waters. Mirror dory are found at depths between 50-600 m (AFMA 2018c). Spawning occurs over an
extended period in winter, with the species aggregating in waters along the NSW upper slope to spawn
(AFMA 2018c).

Ocean perch (Helicolenus barathri, and H. percoides) are benthopelagic species that inhabits flat, hard
seabeds on the continental shelf and upper slope (AFMA 2018d). Inshore ocean perch (H. percoides) is
often found at depths of 80-350m, and offshore perch (H. barathri) is often found at depths of 250-350 m.
Spawning occurs over an extended period from winter to early summer. Spawning is distinctive to the
species in that fertilisation and larval development is internal (AFMA 2018d).
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Pink ling (Genypterus blacodes) is a demersal species inhabiting continental shelfs and slopes. The species
can be found at depths of 20-1000 m. Juveniles tend to inhabit shallower waters than adult pink ling. The
species occurs over a variety of different substrates, from rock grounds to soft sand and mud in which they
burrow. Pink ling are relatively sedentary aside from movements regarding spawning. Spawning occurs over
an extended period of time during late winter and spring.

Ribaldo (Mora moro) is a temperate deep water species that inhabit the continental shelf. The species can
be found near the sea floor at depths of 450-2500 m, appearing most commonly at 500-1000 m (AFMA
2018e). The species is associated with sea mounts and rough sea beds. Juveniles are thought to be pelagic.
Spawning for the species occurs in winter and early spring. The species is not thought to form large
spawning aggregations (AFMA 2018e).

Saw shark (Pristiophorus cirratus. P. nudipinnis, P. Peroniensis) are common demersal species inhabiting
continental shelfs and upper slopes. They can be found at depths up to 630 m depending on the species
(AFMA 2018f). Sawsharks are occasionally found in large schools or feeding aggregations. Adults are
generally found in deeper waters than juveniles. Sawsharks are aplacental viviparous. Young are born
during winter in shallow coastal areas after a 12 month gestation period (AFMA 2018f).

School shark (Galeorhinus galeus) is captured incidentally by several fisheries. However this species is
classified as Vulnerable by the IUCN Red List of Threatened Species and listed as Conservation Dependent
under the EPBC Act and are managed under AFMA’s School Shark Rebuilding Strategy
(http://www.afma.gov.au/portfolio-item/school-shark/ accessed 23 Aug 2018). Refer to Section 4.7.6.1 for
further details.

Silver trevally (Pseudocaranx gergianus) is a schooling species that inhabit estuarine and coastal waters, at
depths of 10-230m (AFMA 2018g). Adult trevally inhabit inshore reefs and occur over grounds of sand or
gravel, or in large bays and inlets. Juveniles usually inhabit estuaries, bays and shallow continental shelf
waters. Older fish sometimes school near the surface in deeper waters over the continental shelf, which may
be associated with spawning (AFMA 2018g). Spawning occurs over an extended period from spring to
autumn, in both estuaries and deeper waters. Silver trevally are serial spawners with multiple batches of
eggs being released over the spawning season.

Silver warehou (Seriolella punctate) is a bottom swelling species that occurs on the continental shelf and
slope. They can be found at depths of 50-600 m (AFMA 2018h). Adults are usually demersal, with juveniles
occurring offshore. Older juveniles move inshore and are often found in bays and inlets. Once mature, fish
move out into deeper water (AFMA 2018h). The species aggregate to feed and spawn. Spawning occurs in
late winter-early spring, with some variation in timing depending on location.

Snapper (Pagrus auratus | Chrysophrys auratus) is a widespread species ranging from marine to estuary
environments. Individuals inhabit waters from 0-200m in depth (Hamer & Conron 2016). Juveniles inhabit
inlets, bays and other shallow sheltered marine waters, often over mud and seagrass. Smaller individuals
are common in inshore areas around reefs, adults venture into deeper waters near reefs, however remain
over mud and sand substrates (Hamer & Conron 2016). Spawning generally occurs when water
temperatures reach 180C. The spawning season occurs from late spring to summer, with a common peak in
December and January, through to late February. Adults move into bays, where spawning occurs in
aggregations, and return to coastal waters in late summer/autumn. (Hamer & Conron 2016). Snapper stocks
in Victorian waters are divided into two biological stocks: the eastern and western stocks. In eastern Victoria,
except for Corner Inlet-Nooramunga, adult snappers are predominantly in coastal waters with juveniles
dominant in estuaries (https://vfa.vic.gov.au/operational-policy/publications-and-resources/status-of-victorian-
fisheries/snapper accessed 21 August 2018 ). Snapper spawn during summer in Victoria, which is similar to
the November to January spawning pattern of snapper in South Australia. Port Phillip Bay is an important
spawning area for snapper, however the extent of spawning in coastal waters is uncertain (Coutin et al,
2003).
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Southern bluefin tuna (SBT, Thunnus maccoyii) is a large pelagic fish species that occurs throughout the
southern hemisphere in waters between 30° S and 50° S, but is mainly found in the eastern Indian Ocean
and in the south-western Pacific Ocean (TSSC 2010). SBT constitutes a single, highly migratory biological
stock that spawn in the north-east Indian Ocean from September to April and migrates throughout the
temperate southern oceans, supporting a number of international fisheries (Ellis & Kiessling 2016; Honda et
al. 2010). SBT feed rapaciously in the epipelagic layers of oceans, opportunistically targeting fish,
crustaceans, cephalopods, salps and other marine animals (Ellis and Kiessling 2016). Adults migrate south
around Tasmania towards the end of spring/beginning of summer, moving across the south of Australia and
then north along the western coastline of Australia to the spawning ground in the north-east Indian Ocean
(Rogers et al. 2013).

Tiger flathead (Neoplatycephalus richardsoni) is a demersal species found at depths of 10-400 m (Rowling
1994). Juveniles inhabit shallower waters and move into the deeper outer shelf zone as they reach maturity.
The species generally rests in areas of mud and sand on the sea bed during the day, moving into the deeper
water column at night to feed. There is evidence that mature fish migrate to shallower waters prior to
spawning. Spawning occurs over an extended period from spring to autumn, with some variation on the time
of spawning depending on the location (Rowling 1994; http://www.afma.gov.au/portfolio-item/tiger-flathead/
accessed 17 Aug 2018).

4.5.6.5 Fish spawning

The commercially important fish species that occur within the Oil EMBA are largely broadcast spawners (i.e.
species that release vast numbers of sperm and eggs into the water column, or in some cases scatter them
on the substratum), with several species forming spawning aggregations on the continental shelf, shelf break
and slope. The commercially important crustacean species fished in the vicinity of the Acquisition Area (eg
southern rock lobster) also spawn eggs but hold them under their abdomen where they incubate until
hatching. Spawning species may aggregate at locations and spawn all their eggs and sperm at a specific
time within a certain period (e.g. on a lunar cycle for blue grenadier), batch spawn across a region multiple
times during certain seasons (e.g. pink ling) or spawn continuously throughout the year (e.g. Gould’s squid).
Significant spawning aggregation areas are not known to occur in the vicinity of the Acquisition Area,
although information regarding fish spawning is generally not well documented.

Consultation (Section 9) identified concerns over potential impacts to commercially important species
spawning. Spawning periods for key species of Commonwealth and state-managed fisheries with a
jurisdictional area that includes the Acquisition Area are shown in Table 4.5 and Table 4.6. Note that these
tables do not include information for species that do not spawn within the south-east marine region (eg tuna,
billfish, gemfish west, John dory and mirror dory) or during the proposed survey window (eg sawshark and
ribaldo)
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ATable 4.5 Spawning summary for species targeted by relevant Commonwealth managed fisheries

Fishery Key Depth Spawning period*

Species range Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Main

Additional information

my
( ) source

Southern SESSF — Commonwealth Trawl Sector

and

Eastern Blue 0-1000 AFMA Spawn once during the spawning period. The main
Scalefish grenadier website spawning areas are located off the central west coast
and of TAS

Shark  Tiger 10-400

Fishery  flathead
(SESSF)

AFMA
website

Mature fish migrate to shallow continental shelf
waters prior to the spawning period (AFMA 2017).
Eggs and larvae are thought to be pelagic (Rowling
1994).

Silver 27-650
warehou

Kailola et
al. (1993)

Form spawning aggregations close to the sea bed
and spawn once during the spawning period (AFMA
2017). Major spawning areas are located off the west
coast of mainland TAS and southern NSW (CSIRO
2002).

Spawn multiple times over an extended period. Move
into shallower continental shelf waters prior to
spawning with aggregations reported from the
eastern Bass Strait, off the west coast of TAS and
southern NSW (CSIRO 2002).

Main spawning ground is off western Victoria and
Tasmania. On average females spawn around three
times per season.

Pink ling 40-700 Kailola et
(CSIRO al. (1993)
2002)

Blue 50 - 300 AFMA

Warehou website

Eastern AFMA

School website

Whiting

Spawning period varies between regions but in
eastern Bass Strait occurs from October to March.
Females spawn twice each year in deeper waters.

SESSF - Gillnet, Hook and Trap Sector
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Fishery Key Depth Spawning period* Additional information
specles zranr;ge Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Main
source

Blue-eye 40-1500
trevalla

Kailola et  Move into shallower depths (320-400 m) and form

al. (1993) spawning aggregations over rough ground and drop-
offs on the continental slope, as well as over
seamounts. Spawning is widespread across the
South-east Marine Region (CSIRO 2002) although
most spawning activity occurs in waters from central
NSW to north-eastern TAS (AFMA 2017).

Gummy 80 - 350 AFMA Pups are born during summer months after an 11-12

shark website m gestation period
Elephant 0 -200 AFMA Adults aggregate to spawn in February, with eggs
fish website deposited in pairs over several weeks in sand or mud

near river months and estuaries

School 0-550

. AFMA Pups are born in early summer after a 12 m gestation

shark website period. Birth occurs in shallow bays and estuaries
Pink ling See above See above See above See above
Southern Gould’s  0-700 AFMA Spawn continuously throughout the year with 2 -3
Squid squid website peaks in spawning activity. Reproduction is highly
Jig variable depending on environmental conditions.
Fishery Eggs are released in a free-floating jelly-like mass.

Hatching occurs 1-2 m after fertilisation. Adults dies
shortly after spawning (http://www.afma.gov.au/portfolio-
item/goulds-squid/ accessed 21 Aug 2018).

+ Dark blue cells indicate spawning period
* Species depth ranges sourced from www.fishbase.org (Forese & Pauly 2018), unless otherwise stated.

EEN14170.002 | Environment plan | Gippsland marine seismic survey | February 2019 Page 72


http://www.afma.gov.au/portfolio-item/goulds-squid/
http://www.afma.gov.au/portfolio-item/goulds-squid/

Report

Table 4.6 Spawning summary for species targeted by relevant state managed fisheries

Key Depth Spawning period*
species ran;_qe Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Main
(m) source

Additional information

VFA
(2018)

Southern <150
rock lobster

Spawning
Spawning
Spawning
Hatching
Hatching
Hatching

Following mating in late-summer and autumn, females spawn eggs
and hold them below the abdomen until they hatch. The larval stages
spend from 9—24 months at sea (the longest known for any marine
organism) and become widely distributed before metamorphosing to
post-larval puerulus, which swim towards the coast and settle.

Coutin et
al. (2003)

Australasian 0-200
snapper

Spawning generally occurs in waters less than 50 m deep (Kailola et
al. 1993). Within Victorian waters spawning predominantly occurs in
Port Phillip Bay, and the extent of spawning in coastal waters is
uncertain. Snapper larvae remain inshore in shallow waters.

FRDC

King George 2-200
website

whiting

Spawning aggregations form around reefs on continental shelf
waters up to a depth of 50 m.(Jenkins, Black & Hamer 2000) Larvae
are planktonic for 120 days and move inshore to sheltered bays and
estuaries.

Spawning is thought to be initiated by a sudden rise in water
temperature, with peaks in spawning activity varying between
locations. In Victorian waters spawning occurs from August to
November. Scallops are broadcast spawners and larval scallops drift
as plankton for up to six weeks before settling.

Jenkins et
al. (2016)
Commercial 0-120 Kailola et.
scallop al (1993)
VFA
(2017)
Pale 7-725 Leporati et
Octopus al. (2008)
Maori
octopus

In Tasmanian waters both species appear to spawn all year round
with peaks in late summer and early autumn for pale octopus.
Produce large eggs that are attached to the seabed.

+ Dark blue cells indicate spawning period
* Species depth ranges sourced from www.fishbase.org (Forese & Pauly 2018), unless otherwise stated.
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4.5.7 Commercially important invertebrates

Invertebrate diversity is high in southern Australian waters although distributions of species are patchy.
Marine invertebrates in the region include porifera (sponges), cnidarians (jellyfish and octocorals), bryozoans
(microscopic filter feeders), arthropods (sea spiders), crustaceans (rock lobster, giant crab), molluscs
(scallops, sea slugs and squid), echinoderms (urchins, sea cucumbers) and annelids (polychaete worms).

Large species of crustacea, such as rock lobsters are significant commercial species in southern Australia
waters. Molluscs such as scallops and abalone are also commercially important species residing in the
cooler waters off the Victorian coastline. Many of these key commercial species exist on the shelf edge with
biological restrictions confining them to depths of approximately 200 m.

4571 Southern rock lobster

Southern rock lobsters (Jasus edwardsii) are distributed around southern Australia, however the majority of
the population is found in the south eastern states of South Australia, Victoria and Tasmania where the
species occur in depths from 1 to 200 m (Linnane, Penny & Ward 2008). Southern rock lobsters have a life
span of over 20 years. The species reaches sexual maturity when the length of the carapace is between 59-
122 mm, however this does depend on the region (FRDC 2015). Southern rock lobster generally inhabit
bryozoan or aeolianite limestone reefs but can also be found in outcrops of igneous rocks such as granite
(Linnane, Penny & Ward 2008).

Southern rock lobster is considered a single biological stock across southern Australia because the species
occurs in a continuous distribution across this range and has extensive and protracted pelagic larval
dispersal phase (FRDC 2015). Larval release occurs across the southern continental shelf, facilitating
dispersal through the high currents of the area. Oceanographic modelling has indicated that the southern
rock lobster larval dispersal occurs over large spatial scales, indicating that there is a single biological stock.
This is further confirmed through genetic analysis of the species. Southern rock lobster mate from April to
July and after mating the fertilised eggs are carried under the tail of the female for approximately three
months before being released, typically between September and November (PIRSA 2017;
https://vfa.vic.gov.au/commercial-fishing/rock-lobster/fishery-overview#fishery, accessed 26 July 2018). After
hatching the larvae pass through a brief (10-14 day) nauplius phase into a planktonic, leaf-like phase called
phyllosoma, which can be broadly distributed to 60 m and hundreds of kilometres offshore (Booth and
Stewart 1992 in PIRSA 2013). Phyllosoma develop through a series of 11 stages over 12 — 23 months
before metamorphosing in a puerulus (settlement) stage near the continental shelf break (PIRSA 2013). The
puerulus actively swims inshore to settle onto reef habitat in depths from 50 m to the intertidal zone (PIRSA
2013).

4.5.7.2 Gould’s squid

Gould’s Squid (Nototodarus gouldi) inhabits temperate and subtropical waters of Australia and New Zealand.
The species can be found in estuaries and pelagic environments to the depths of 825 m, however, it is most
abundant over the continental shelf between depths of 50-200 m (AFMA n.d.). Genetic studies support the
hypothesis of a single biological stock of Gould’s squid throughout south-eastern Australian Waters (FRDC
2016b). The genetic homogeneity of the species is suspected to be a function of egg mass and juvenile drift
resulting from seasonal longitudinal ocean currents (FRDC 2016b). No formal stock assessment is available
due to the short lifespan (less than 1 year) of the individuals (FRDC 2016b). Gould’s squid can grow up to a
length of 40 cm and 1.6 kg, however, they are most commonly found at 0.7kg in weight (AFMA n.d.). Larvae
and juveniles are often found in shallow coastal waters (AFMA n.d.). The species aggregate near the sea
bed during the day and move into the water column at night to feed (AFMA n.d.). Gould’s squid reach
reproductive maturity at an age of 6-9 months. The species spawn throughout the year with 2-3 peaks in
spawning activity and die shortly after spawning (AFMA n.d.).
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4.5.7.3 Commercial scallop

Commercial scallops (Pecten fumatus) are also known as the Southern scallop, Tasmanian scallop and king
scallop. They have thin, equal-sized, circular shaped shells with about 15 radiating ribs. The lower valve
(shell) is paler and more curved than the upper valve. The shell can be covered with irregular brownish
patterning. Shell height can be up to 14.5 cm but commonly found at 8 9 cm in shell height. Growth rates
vary depending on location. Life span is up to 10 years, but usually less than 7 years. Wild populations have
been known to die off rapidly after only 3 5 years.

Typically commercial scallops are found buried in soft sediment ranging from mud to coarse sand. Scallops
aggregate into beds and bury themselves so that only the top shell is visible. The orientation of scallop beds
may be influenced by tidal currents. Commercial scallops are mainly found at depths of 10-20 m but may
also occur down to 120 m. While mainly sedentary, scallops can swim by rapidly opening and closing their
shells, usually when disturbed by predators (http://www.afma.gov.au/portfolio-item/commercial-scallop/
accessed 17 Aug 2018).

Commercial scallops feed on plankton and detritus while their predators include starfish, whelks and
octopus. Individuals reach reproductive maturity after one year, but do not spawn until the second year.
Spawning is thought to be triggered by a sudden increase in water temperature. Spawning occurs over an
extended period during winter and spring. Commercial scallops are hermaphrodites and ‘broadcast
spawners’ that release gametes into the water. There is a delay between the release of eggs and sperm to
prevent self-fertilisation. Fecundity increases with shell size and age. An individual can produce up to one
million eggs during spawning (http://www.afma.gov.au/portfolio-item/commercial-scallop/ accessed 17 Aug
2018).

4.5.7.4 Octopus

Three species of octopus are distributed in temperate waters around south-eastern Australia. These are the
southern octopus (Octopus australis), the Maori octopus (O. maorum) and the pale octopus (O. pallidus).
Southern octopus inhabit seagrass beds in bays and coastal waters. Pale octopus are primarily an inshore
species, where they live on sandy substrates, but have been recorded to depths of 725 m. Maori octopus live
both inshore on coastal reefs and to depths of 549 m (Kailola et al. 1993). All octopus have a short life cycle
in which females produces a single egg mass and dies soon after the eggs have hatched. Female Maori
octopus produce large numbers of small ovoid eggs (4 — 6 mm in length) whereas southern and pale
octopus produce considerably larger eggs (length rages of 9 — 14 and 11 — 13 mm, respectively). The eggs
are attached to the substrate. Southern octopus are of little commercial value due to their small size and are
usually sold as bait. Maori octopus are the largest of the three species. In Victoria, pale octopus are taken as
incidental catch by inshore trawlers and Danish seiners (Kailola et al. 1993). Stakeholder feedback indicates
that there are a lot of octopus eggs in early spring, and that the adults are broadly distributed and usually
sited on habitat comprised of old scallop shell and rubble in the vicinity of the Operational Area (Section 9).
In Tasmanian waters, both pale and Maori octopus appear to spawn all year round with a peak in late
summer/early autumn for the former (Emery and Hartmann 2016).

4.5.7.5 School and eastern king prawns

School prawns occur along the east coast of Australia between eastern Victoria and southern Queensland.
They inhabit both estuaries (mostly as juveniles and sub-adults) and inshore coastal waters (adults). School
prawns spawn in nearshore waters off NSW between February and May. After a larval stage of 2-3 weeks
the post-larval prawn enters estuaries. By the following spring the adolescent prawn emigrates to coastal
waters and has a life span of up to 18 months. Individuals may undertake oceanic migrations of up to 100
km. The main fisheries for this species are in Queensland, New South Wales and Victoria (Stewart et al.
2015).

Eastern king prawns occur along the eastern Australian coast from north-eastern Tasmania to Queensland.
Across this range the species exhibits strong stock connectivity, primarily as a consequence of larval
dispersal southwards by the East Australian Current. To achieve this adults migrate northward over long
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distances into deeper water as they grow, with spawning occurring in offshore waters, predominantly from
northern NSW to Swains Reef in Queensland. The larval period is thought to last for three weeks and post-
larvae/adolescents inhabit estuaries. In NSW they emigrate from estuaries over summer. Eastern king prawn
live for up to three years and have been recorded in depths from 1 — 200 m. The species is primarily targeted
by commercial trawl fisheries in NSW and QLD (Stewart et al. 2015, http://fish.gov.au/report/24-Eastern-
King-Prawn-2016 accessed 29 Aug 2018).

4.5.8 Marine reptiles

Five species of marine turtle listed as MNES under the EPBC Act were identified by the PMST as potentially
occurring in the Oil EMBA (Table 4.7). All are listed as both ‘threatened’ and ‘migratory’. Loggerhead and
flatback turtle habitat is known to occur within the Oil EMBA, whereas foraging, feeding or related behaviour
is known within area for the other three species (Appendix B). All species of marine turtles in Australian
waters are managed under the Recovery Plan for Marine Turtles in Australia (DoEE 2017).

No marine turtle BIAs (e.g. foraging, inter-nesting, mating and nesting) were identified within the Oil EMBA.
There is, however, evidence that marine turtles utilise southern waters off South Australia, Victoria and
Tasmania for foraging and migration to a greater extent than was previously thought. The South Australian
Sea Turtle (SAST) project, an initiative of the Centre for Integrative Ecology (CIE) at Deakin University, has
developed a database which compiles information from State and Commonwealth government wildlife
databases, media articles, reports and historical anecdotal sightings from commercial and recreational
fishers and other marine users, and the general public. Since 2014 when the study began a total of 209
sightings of five marine turtle species have been recorded in these southern waters. Whilst all species have
been recorded within the Oil EMBA, virtually all are located along the shoreline with approximately ten
sightings (mostly leatherbacks) observed along ninety mile beach in the vicinity of the proposed seismic
survey (https://ciedeakin.files.wordpress.com/2014/08/sast-sighting-map-v2.jpg accessed 28 Aug 2018).
Two sightings (both leatherbacks) have been recorded within the Operational Area.

Loggerhead turtles are known to forage in Australian coastal waters but are uncommon in SA, TAS and VIC
(DoEE 2017). Individuals of this species are therefore expected to be occasional visitors to coastlines within
the Oil EMBA, and less likely encountered in the deeper waters within the Operational Area.

Green turtles are found in subtropical and tropical waters around the world (Limpus 2008b). Green turtle
hatchlings and young juveniles usually spend their first 5-10 years drifting on ocean currents until they settle
in tidal and subtidal coastal habitats. These habitats include reefs, bays and seagrass beds where they feed
on seagrass and algae (DoEE 2017; Limpus 2008b). The species has limited presence in NSW, VIC and SA
(DoEE 2017), and may be occasional visitor to shorelines within the Operational Area and Oil EMBA.

Leatherback turtles are distributed throughout tropical, subtropical and temperate waters around the globe
(Limpus 2009). They forage in oceanic waters for planktivorous prey (mainly jellyfish), and are most
commonly observed in waters of the NT and south-western WA. In the eastern states, the species has been
reported in coastal waters between southern QLD and central NSW, and in southern waters from TAS, VIC
and eastern SA (Limpus 2009). Satellite tagging records indicate that leatherback turtles typically forage in
warmer waters during autumn and spring, and only forage in cooler southern waters during summer
(November to February) (Bailey et al. 2012). This is consistent with reports that leatherback turtles have
been observed in the Bass Strait during summer (Limpus 2009). Leatherback turtles are unlikely to be
present within the deeper waters of the operational area but may be found along shorelines within the Qil
EMBA (CIE 2018).

Flatback turtles have a restricted distribution and are only found in tropical waters of northern Australia,
Papua New Guinea and Irian Jaya. Nesting is confined to Australian coastal waters from Mon Repos in
southern QLD to Exmouth in north-western WA. Flatbacks feed mostly on soft bodied prey such as sea
cucumbers, soft corals and jellyfish found in subtidal, soft bottom habitats (https://environment.gov.au/marine/
marine-species/marine-turtles/flatback accessed 28 Aug 2018). The habitat of flatback turtles is known to occur
in NSW waters where the northern extent of the Oil EMBA extended (http://www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon_id=59257 accessed 28 Aug 2018), however the species is not
expected to be found within the Operational Area.
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Table 4.7

Common name EPBC Act status

Report

MNES listed marine turtles within the Oil EMBA

BIA within Relevant plan
Oil EMBA

Listed threatened Listed migratory

species’ marine species

Caretta caretta Loggerhead turtle Endangered Yes No Recovery Plan
for Marine

Chelonia mydas Green turtle Vulnerable Yes No Turtles in

Dermochelys coriacea Leatherback turtle Endangered Yes No Australia (2017)

Eretmochelys imbricata Hawksbill turtle Vulnerable Yes No

Natator depressus Flatback turtle Vulnerable Yes No

4.5.9 Marine mammals

Thirty-five species of mammals listed under the EPBC Act may occur within the Oil EMBA, including 33
cetacean and two fur-seal species (Table 4.8, Appendix B). This list includes five threatened (sei, blue, fin,
southern right and humpback whales) and eleven migratory species (including the threatened species). The
BIA of three species overlap the Oil EMBA (blue pygmy, humpback and southern right whales).

Table 4.8

Scientific name Common name

EPBC Act status

Marine mammal species (threatened, migratory and/or with a BIA) or species habitat
within the Oil EMBA

BIA within Relevant plan

. Oil EMBA
Threatened Migratory

Cetaceans

Balaenoptera Minke whale N/A No No N/A

acutorostrata

Balaenoptera Antarctic minke N/A Yes No N/A

bonaerensis whale

Balaenoptera Sei whale Vulnerable Yes No Balaenoptera borealis (sei

borealis whale) conservation advice
(TSSC 2015a)

Balaenoptera Blue whale Endangered Yes Yes Blue Whale Conservation

musculus Management Plan (DoE 2015a)

Balaenoptera Fin whale Vulnerable Yes No Balaenoptera physalus (fin

physalus whale) conservation advice
(TSSC 2015b)

Balaenoptera edeni Brydes whale N/A Yes No N/A

Caperea marginata Pygmy right whale  N/A Yes No N/A

Berardius arnuxii  Arnoux’s beaked N/A No No N/A

whale

Eubalaena Southern right whale Endangered Yes Yes Conservation Management Plan for

australis the Southern Right Whale
(DSEWPAC 2012)

Lagenorhynchus Dusky dolphin N/A Yes No N/A

obscurus

Megaptera Humpback whale Vulnerable Yes Yes Conservation Advices for the

novaeangliae Humpback Whale (DEE 2015)

Orcinus orca Killer whale N/A Yes No N/A
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EPBC Act status
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BIA within Relevant plan

. Oil EMBA
Threatened Migratory
Physeter Sperm whale N/A Yes No N/A
macrocephalus
Delphinus delphis  Common dolphin N/A No No N/A
Globicephala Short-finned pilot N/A No No N/A
macrorhynchus whale
Globicephala Long-finned pilot N/A No No N/A
melas whale
Grampus griseus  Risso’s dolphin N/A No No N/A
Hyperoodon Southern bottlenose N/A No No N/A
planifrons whale
Kogia breviceps Pygmy sperm whale N/A No No N/A
Kogia simus Dwarf sperm whale  N/A No No N/A
Lissodelphis Southern right whale N/A No No N/A
peronii dolphin
Mesoplodon Andrew’s beaked N/A No No N/A
bowdoini whale
Mesoplodon Blainville’s beaked ~ N/A No No N/A
densirostris whale
Mesoplodon Gingko-toothed N/A No No N/A
ginkgodens beaked whale
Mesoplodon grayi  Gray’s beaked N/A No No N/A
whale
Mesoplodon hectori Hector’'s beaked N/A No No N/A
whale
Mesoplodon Strap-toothed whale N/A No No N/A
layardii
Mesoplodon mirus  True’s beaked whale N/A No No N/A
Pseudorca False killer whale N/A No No N/A
crassidens
Tasmacetus Shepherd’s beaked N/A No No N/A
shepherdi whale
Tursiops aduncus  Indian Ocean N/A No No N/A
bottlenose dolphin
Tursiops truncatus Bottlenose dolphin  N/A No No N/A
S. str.
Ziphius cavirostris  Cuvier’s beaked N/A No No N/A
whale
Pinnipeds
Arctocephalus New Zealand fur- N/A No No N/A
forsteri seal
Arctocephalus Australian fur-seal N/A No No N/A
pusillus
[ 4
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4591 Threatened species

Blue whales (Balaenoptera musculus) are the largest baleen whales, with four subspecies recognised. At
least two subspecies are found in the Southern Hemisphere; the pygmy blue whale (PBW) (B. m.
brevicauda) and the Antarctic blue whale (ABW) (B. m. intermedia). Both are listed as ‘endangered’ under
the EPBC Act. They are characterised by differences in morphology, distribution, genetics and vocal
behaviour (DoE, 2015), and have overlapping but different spatial distributions. These two blue whale
subspecies migrate between breeding grounds at lower latitudes, where mating and calving occur during
winter, and summer feeding grounds at higher latitudes.

Three population groups of the two subspecies are known in Australian waters: Antarctic blue whales which
travel along the entire western and southern coast of Australia; Eastern Indian Ocean (EIO) pygmy blue
whales which migrate down Western Australia and along the southern coast as far as Bass Strait, and the
Tasman-Pacific pygmy blue whale which occurs in the Tasman Sea and Pacific Ocean (McCauley et al.
2018). Vocalisations attributed to each of the three groups have been recorded in Bass Strait identifying this
as a convergence zone (McCauley et al. in press). The migration route of the EIO population of pygmy blue
whales, found off the western and southern Australian coasts, is located about 100 km off Australia’s west
coast until reaching the North West Cape, where they head offshore towards Indonesia (Double et al. 2014).
Migratory pathways of Antarctic blue whales are less clear but recordings suggest they travel along the west
and south coasts between high latitudes in summer and low latitudes in winter (CoA, 2015). The migratory
patterns of the Tasman-Pacific population in the southern Tasman Sea is also unclear. However,
vocalisations typical of the Tasman-Pacific type have been recorded throughout the year on Bass Strait
(McCauley et al., 2013) indicating that PBWs may be encountered in the Gippsland Basin region at any time.

Abundances of the EIO PBW have been estimated in WA of between 289 to 1,754 individuals (CoA, 2015).
Uncertainty exists around what proportion of the PBWs that occur off Victoria are included in this estimate,
but a logical inference is that it's low as this is the eastward extremity of the migration route. No attempts at
estimating the Tasman-Pacific PBW population is known of, and it is unclear how much of the population of
Tasman-Pacific pygmy blue whales occur in or around the eastern approaches to Bass Strait. However,
Bass Strait is thought to be the westward extremity of their distribution and it is therefore concluded to be
frequented only by relatively low numbers of Tasman-Pacific PBW. An estimate of 2,280 (95% CI: 1,160-
4,500) was derived for Antarctic blue whales in the 1992/93 season, but this was for the circumpolar
population and did not attempt to estimate numbers in Australian waters.

Blue whales are lunge feeders, feeding on dense aggregations of planktonic prey, such as krill (Acevedo —
Gutierrez, 2002, Butler et al, 2002). Australia has two known PBW seasonal feeding aggregations, supported
by upwelling systems located at the Perth Canyon off WA and the Bonney Upwelling; which includes waters
off the south coasts of SA and Victoria (roughly 550km west of the operational area; Figure 4.17) (Gill 2002;
Gill et. al, 2011). Within season PBW distribution trends are related to sea surface temperature (SST) and
the Bonney Upwelling system; which generally occurs first in the eastern GAB in November and December
moves eastward along the shelf to South Australia and Victoria from January until April (Gill et al, 2011).
PBW encounter rates in the eastern zone, off Victoria’s coast, peak in February, coinciding with peak
upwelling intensity and primary production (Gill et al. 2011).

Outside of these recognised feeding areas, possible foraging areas for pygmy blue whales include Bass
Strait off Victoria and off the West coast of Tasmania (Figure 4.14, DoE 2015). Anecdotal feeding areas
include the East of Eden upwelling and Merimbula, NSW (especially during October) (Butt, 2001). The
‘possible foraging’ BIA in the Gippsland, as detailed in the Conservation Management Plan for the Blue
Whale, (CoA 2015) is between the Bonney upwelling to the west, and East of Eden upwelling to the east.
This BIA overlaps the seismic operational area and oil EMBA (Figure 4.14) but no data exist to describe
seasonal use.

Few cetacean surveys have been conducted for the Gippsland Basin and available records are scant.
Records held on the Atlas of Living Australia shows that blue whales have been recorded in the Gippsland
Basin area in October through January, March and April with most records having been acquired in October
and November. Sightings off Eden on the New South Wales coast are more numerous but have mostly been
acquired in October and November from highly popular locations which may skew the appearances of
abundance. Most of these records are attributed to blue whales and do not differentiate between B. m.
brevicauda or B. m. intermedia. However, based on information in CoA (2015), it is thought more likely to be
the pygmy form. It is therefore concluded that PBW may be encountered at any time during the survey, but in
relatively low numbers.
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Figure 4.15 Pygmy blue whale — distribution around Australia
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Humpback whales (Megaptera novaeangliae) migrate annually along the east coast of Australia between
their summer feeding grounds in Antarctica and their winter calving grounds off Queensland (Figure 4.16,
Andrews-Goff et al. 2018). They head north from about May to August, and south from about September to
December in diffuse and irregular movements of whales (DEE 2015). Humpback whales (HBW) tend to
migrate further offshore during their northward migration (Paterson et al., 1994; Noad & Cato 2001), though
their precise route along the south-east coast is unknown when north-bound and is thought to be diffuse.
HBWs travel much closer to shore when migrating southward, as many are cows with calves. While the main
migration route is thought to pass along the eastern border of Bass Strait, a recent satellite tagging survey
during the southern migration (Nov — Dec) had more than half of the tagged whales migrate through Bass
Strait where they were tracked undertaking movements akin to searching for food (Figure 4.16). Thirteen of
the tagged HBW travelled south and then west through Bass Strait and on to Antarctica (Andrews-Goff et al.
2018). Therefore, HBWs can be expected to pass through the operational area, ensonification area, and oil
EMBA during the southern and northern migrations but in a diffuse manner and not within BIAs.

The east-coast HBW population has been estimated at 14,522 (95% CI: 12,777 — 16,504) individuals which
is smaller than the west coast population but is increasing at a similar rate (TSSC, 2015). A small number of
individual HBWs have been recorded in northern Queensland during the Austral summer (Chaloupka and
Osmond, 1999), but the majority will migrate either through, along the eastern edge, or east of Bass Strait on
their northward and southward migration.
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Figure 4.16 Migration pathways for 30 humpback whales, tagged off the eastern coast of Australia
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HBW foraging has previously been observed in Australia’s coastal waters, but this has traditionally been
thought to be opportunistic and forming only a small portion of their nutritional requirements (Thiele et al.
2004, Thiele 2004). The BIA located off the New South Wales coastline for the HBW migration route shown
in this study overlaps with the Oil EMBA (Figure 4.18). It is therefore concluded that no HBW's will be
encountered during the seismic survey between January and April but a significant proportion of the
population may be encountered between May and July when the maijority of the population migrates
northwards. However, due to the probable diffuse distribution and build up to peak numbers, the numbers
encountered daily is likely to be low.
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Figure 4.17 Humpback whale migration routes
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Figure 4.18 Humpback whales — biologically important area for foraging

Southern right whales (Eubalaena australis) are listed as ‘endangered’ under the EPBC Act, with the total
Australian population estimated to comprise 3500 individuals (DSEWPaC 2012) and critically endangered by
the Victoria State Government (DELWP 2018). These baleen whales are found along the southern coast of
Australia in winter and spring (Kemper et al. 1997). The foraging ecology of southern right whales (SRW) is
poorly understood however they probably feed on copepods and krill in waters south of Australia (between
Latitudes 40°S and 65°S) (DSEWPaC 2012). Coastal Australian waters are not generally used for feeding
(DSEWPaC 2012).

Emerging genetic information suggests there are two stocks of SRW found in Australian waters. A
southwestern stock which can be found overwintering between Ceduna in SA and Cape Leeuwin in WA, and
a south-eastern stock which includes the whales that overwinter in aggregation areas east of Ceduna. These
areas include those occurring in Encounter Bay and off Portland and Warrnambool (Charlton 2017). The
south-eastern Australian population of SRW is genetically closer to the New Zealand (NZ) population, as
identified through mDNA analysis, than to the southwestern Australian population (Carroll et al. 2011). The
population that over-winters in NZ was tracked using satellite tags to areas in which the SRW found in the
south-eastern Australia sub-population are thought to feed during the Austral summer (Childerhouse et al.
2010). This east-west migratory band is contrary to previous assumptions of a strictly north-south migration.
(DSEWPAC 2012). Winter is the peak time for southern right whale abundance, especially along the
southern coast of Australia (Rhianne et al. 2014). At this time, calving adult females are spotted frequently
inshore in shallow bays (Bannister et al. 1996). The nearshore zone along the Victorian coast is classified as
a BIA (see Figure 4.20) for coastal connecting habitat and migratory movements (CoA, 2012) between
known current and historic aggregation areas such as the calving and nursing area near Warrnambool in the
west and the aggregation area in Twofold Bay, New South Wales to the north east (CoA, 2015).
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Estimates of the SRW population has been assessed annually from 1976 (CoA, 2015) and is ongoing .
These counts have taken place between Cape Leeuwin and Ceduna and indicate that up to 2,900 individuals
pass along the coast annually (CoA, 2015). The entire Australian SRW population has been estimated to
include around 3,500 individuals, while the south-eastern population estimate from Victoria State
Government (DELWP 2018) is below 300 animals. While the western population has been recovering at
rates close to its biological maximum, evidence suggests this is not the same for the eastern sub-population
(CoA, 2013). An absolute abundance estimate of 2,148 SRWs that summer in NZ was calculated by Jackson
et al. (2018) using DNA sampling and mark-recapture analysis.

The migratory paths of SRW between southern feeding areas and coastal calving areas are not well
understood (DSEWPaC 2012) and assessment of the historic whaling records by Torres et al. (2011) only
concluded broad north-south movement patterns rather than pathways. There is substantial movement along
the coast indicating that connectivity of coastal habitat is important (Pirzl 2008) with a seasonal westward
movement in coastal habitat (Burnell 2001, Kemper et al. 1997). The winter distribution of SRW is unknown
but may include offshore habitat where mating occurs. Although sighted along the Victorian coast and a few
records on the broader Gippsland Basin, the Operational Area is outside of the nearest known southern right
whale calving and nursery zone, located in the inshore waters of western Victoria around Warrnambool and
Peterborough (Figure 4.19) and historic use off Eden. However, the EMBA overlaps their coastal range
including resting and migration areas. Southern right whales are thought to be solitary during migration or
accompanied by a dependent calf or occasionally a yearling offspring (DSEWPAC 2012). Most NSW
sightings are May-Nov, hence migrating SRW could be encountered within the Activity and Oil EMBAs but
the majority are thought to be in waters further west at this time. Records of SRWs in Victorian waters held in
the Atlas of Living Australia have also been collected between May and November with some having been
recorded in the deeper offshore areas. It is concluded that few or no SRWs will be encountered in the
Gippsland Basin region during the early half of the seismic survey (Jan-Apr) but low numbers may occur
from May to July, though most of the east-coast population are expected to be transiting towards the calving
grounds around Warrnambool at this time. A small number of SRWs may occur in the coastal BIA along the
coast between May and July but these are thought more likely to be non-breeding animals.
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Figure 4.19 Southern right whales — coastal aggregations
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4.59.2 Other cetaceans

4.59.2.1 Baleen whales

The Sei whale Sei whales (Balaenoptera borealis) are considered a cosmopolitan species, ranging from
polar to tropical latitudes, and are usually found in deeper waters. Their global population is estimated to
have declined by 80% over the previous three-generation period (TSSC 2018) and they are currently listed
under the EPBC Act as ‘vulnerable’. For Australian waters, there are no population estimates for the sei
whales nor is it known if there are any mating or calving areas (TSSC 2018).

Sei whales move between lower latitude winter breeding grounds through Australian waters to sub-Antarctic
feeding areas (e.g. Subtropical Front), completing long annual seasonal migrations, but details of this
migration, and whether it involves the entire population, are unknown (TSSC 2018).

Sei whales have been sighted west of the Gippsland in areas such as the Bonney Upwelling off South
Australia (Miller et al. 2012), where opportunistic feeding has been observed between November and May
(Gill et al. 2015). A small number of sei whale females and calves have also been observed about 40 km
south of Hobart, Tasmania (Ensor et al. 2002).

Fin whales (Balaenoptera physalus)are listed as Vulnerable (TSSC, 2015b), considered a cosmopolitan
species, occurring from polar to tropical waters, and rarely inshore. The full extent of their distribution in
Australian waters is uncertain, but they occur within Commonwealth waters and have been recorded in most
State waters and in Australian Antarctic Territory waters (TSSC, 2015b). These whales are generally thought
to undertake long annual migrations from higher latitude summer feeding grounds to lower latitude winter
breeding grounds (Bannister 2008; Aguilar 1987) and hence could traverse the EMBA between Antarctic

[
EEN14170.002 | Environment plan | Gippsland marine seismic survey | February 2019 Page 85



Report

feeding areas (the Southern Ocean); subantarctic feeding areas (the Southern Subtropical Front); and
tropical breeding areas (Indonesia, the northern Indian Ocean and south-west South Pacific Ocean waters)
(TSSC, 2015b). Fin whales have been sighted inshore in the proximity of the Bonney Upwelling, Victoria,
along the continental shelf in summer and autumn months (Gill 2002). Threats and consequence ratings of
these threats are the same as for sei whales. Although the lack of records in the Gippsland region suggest
the presence of fin whales are unlikely, the SPRAT distribution maps indicate fin whale species may occur in
the oil EMBA (TSSC 2015).

Dwarf minke whales (Balaenoptera acutorostrata unnamed subsp.) are found year-round, primarily in tropical
and warm temperate coastal waters of the Southern Hemisphere and known to occur as far north as 11° S in
the western Pacific off Australia (Perrin and Brownell Jr 2002). Studies on the northern Great Barrier Reef
have recorded the subspecies from March to September (Minke Whale Project 2018).

Like other baleen whales, the various populations of minke whales appear to migrate from high latitude
feeding grounds in the summer to low latitude grounds in winter months (Minke Whale Project 2018) but the
detailed pattern of migration is still unclear and may be quite complex. There is not enough evidence to plot
migration patterns for dwarf minke whales (Minke Whale Project 2018).

Dwarf minke whales may occur broadly from Victoria to northern Queensland between March and October
(Minke Whale Project 2018). They have also been reported between December and March in the sub-
Antarctic and Antarctic, with most sightings between 53 and 62° S. Scattered sightings and strandings from
southern Queensland and northern New South Wales early in the season (May-June) and late in the season
(September) suggest a migration route along the east Australian coast but records are too few to document
movements of the whales (Minke Whale Project 2018).

Antarctic minke whales (Balaenoptera bonaerensis) appear to occupy primarily offshore and pelagic habitats
throughout the Southern Hemisphere from 55° S to the Antarctic ice edge during the austral summer (Perrin
& Brownell 2002). Most retreat to breeding grounds at mid-latitudes between 30° S and 10° S (Perrin &
Brownell 2002). In these areas, the distribution of the Antarctic minke whale is mainly oceanic, beyond the
continental shelf break (Best 1985; Perrin & Brownell 2002; Zerbini et al. 1997). The SPRAT distribution map
(DoEEc,2018) suggests it is possible they could be encountered in the Oil EMBA.

Bryde’s whales (Balaenoptera edeni) occur in temperate to tropical waters, both oceanic and inshore,
bounded by latitudes 40°N and 40°S, or the 20 °C isotherm (Bannister et al. 1996). They have been
recorded from all Australian states except the Northern Territory (Bannister et al. 1996). The coastal and
offshore forms may be distinguished by their prey preferences (Best 1977), with the smaller coastal Bryde's
Whales feeding on schooling fishes, such as pilchard, anchovy, sardine, mackerel, herring and others. In
contrast, the larger offshore form appears to feed on small crustaceans such as euphausids, copepods and
pelagic red crabs (Pleuroncodes), plus cephalopods (DoEEc, 2018). The SPRAT distribution map
(DoEEc,2018) suggests it is possible they could be encountered in the Oil EMBA

Pygmy right whales (Caperea marginata) The pygmy right whale (Caperea marginata) is a baleen whale
found in temperate and sub-Antarctic waters in oceanic and inshore locations and is listed as ‘migratory’
under the EPBC Act. The species, which has never been hunted commercially, is thought to have a
circumpolar distribution in the Southern Hemisphere between about 30S and 55S. Distribution appears
limited by the surface water temperature as they are almost always found in waters with temperatures
ranging from 5 to 20°C (Baker 1985). The northern distribution may be limited on the east coast of Australia
by the warm, south-flowing East Australian current.

There are few confirmed sightings of pygmy right whales at sea (Reilly et al. 2008), with few or no records
from eastern Victoria and no population estimates available for Australian waters (DoEE 2017). The largest
reported group sighted (100+) was near Portland, Victoria, in June 2007 (Gill et al. 2008). They have
primarily been recorded in areas associated with upwellings and with high zooplankton abundance,
particularly copepods and small euphausiids which constitute their main prey (Kemper 2002; Sekiguchi et al.
1992).
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459.2.2 Odontocetes (toothed whales)

Sperm whales (Physeter macrocephalus) are found in pelagic, offshore, deep waters of 600 m or more and
are uncommon in waters less than 300 m deep (NOAA Fisheries Fact Sheet 2006). Female sperm whales
are generally found in deep waters (at least 1,000 m) of low latitudes (less than 40° N). They are a deep
diving species and perform long and deep dives, often lasting 60—90 minutes (DoEE, 2018) often avoiding
detection. They have been recorded offshore from all Australian states (Bannister et al. 1996). The key
localities for the sperm whale are: between Cape Leeuwin and Esperance, WA, close to the edge of the
continental shelf (averaging 20 to 30 nautical miles offshore); south-west of Kangaroo Island, SA; off the
Tasmanian west and south coasts; off New South Wales, including Wollongong; and off Stradbroke Island,
Queensland (Bannister et al. 1996). There is a generalised movement of sperm whales to higher latitudes in
summer, and corresponding movement to lower latitudes in winter, as per the SPRAT distribution map
(DoEE, 2018) that suggests sperm whales could traverse the deeper waters of the Operational Area and Oil
EMBA. However, Torres et al. (2011) analysed available whaling records for sperm whales and found no
evidence of large-scale changes in seasonal distributional patterns.

Pygmy sperm whales (Kogia breviceps) The pygmy sperm whales are reported to stay in deeper water off
the continental shelf, apparently not approaching as close inshore (Bannister et al. 1996; Ross 1984). The
SPRAT distribution map (DoEE, 2018h) suggests the species or species habitat may be located in the
deeper waters east of Tasmania up towards the Victoria/NSW border on the east of the Activity and QOil
EMBA.

Short-finned pilot whales (Globicephala macrorhynchus) occur in tropical (22-320C) to temperate (10-22 °C)
oceanic waters (DoEE, 2018k), generally at the edge of the continental shelf and over deep submarine
canyons (Carwardine, 1995), although they may also approach coastal seas (Culik 2003). They feed mainly
on squid, cuttlefish, octopus and some fish. Inshore-offshore movements are probably determined by the
timing of squid spawning (outside the squid season Short-finned Pilot Whales are usually found offshore)
(Culik 2003). Generally nomadic, with no known migration patterns, the distribution map in the SPRAT
Database suggests it is possible short finned pilots could be present on the deeper eastern part of the Qil
EMBA during the Gippsland MSS.

Long-finned pilot whale (Globichephala melas) is highly gregarious, usually travelling in small, socially
cohesive groups of around 10-50 individuals but are also encountered in large herds of several hundred and
occasionally of over 1,000 individuals (Bloch 1998; Zachariassen 1993). Mass strandings of long-finned pilot
whales on Australian coasts have occurred on average once per year since 1970. All but three events have
occurred between September and March, with 60% occurring from December to March (Ross 2006). This
implies there may be extreme fluctuations in the numbers of long-finned pilot whales within Australian
territorial waters, possibly due to seasonal onshore movements (Bannister et al. 1996). Some long-finned
pilot whales appear to live permanently either offshore or inshore, while others make seasonal migrations,
moving inshore in summer and autumn and offshore in winter and spring (Culik 2003). Given the distribution
map in the species profile and Threats Database (DoEE, 2018m), it is possible long-finned pilot whales
would be present in the Oil EMBA and possibly traverse the Operational Area during the Gippsland MSS.

Arnoux's beaked whales (Berardius arnouxii) are an oceanic species known from only five stranded
specimens in Australia (South Australia, south-west Western Australia (two), Tasmania and the sub-
Antarctic) ((DoEE, 2018n). Possible sightings of Arnoux's beaked whales inshore off South Australia and the
south coast of NSW have also been recorded (Ross 2006). Most sightings have been made in the Tasman
Sea and around the East Pacific Rise. No key localities are known in Australian waters (Bannister et al.
1996). Given this whale is a deep-water species primarily living off the continental shelf, it is not expected to
be encountered in the Operational Area but could be present in the Oil EMBA (DoEE, 2018n).

Andrews beaked whale (Mesoplodon bowdoini) have a small head with a dolphin-like beak. No key localities
are known in Australian waters (Bannister et al. 1996) and the whale is considered to have a southern,
circumpolar distribution north of the Antarctic convergence, between 32° S and 54°30' S, preferring deep
oceanic temperate waters between 10-20 °C. Records of Andrew’s beaked whale in Australian waters are
from spring and summer, possibly related to a movement into warmer coastal waters for calving and mating
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(Bannister et al. 1996). No information on habitat is available, although these whales are presumed to feed
at depth on mid- and deep-water squid and fish (Bannister et al. 1996). Given the sparse reported sightings
recorded, this whale is unlikely to be encountered during the survey but the SPRAT distribution map (DoEE,
2018x) suggests they may traverse the deeper waters on the eastern extremities of the Oil EMBA.

Several other beaked whales are listed in the PMST report as species or species habitat may occur within
the area. These include the Blainville's beaked whale (Mesoplodon densirostris), Gingko-toothed beaked
whale (Mesoplodon ginkgodens), Gray's beaked whale (Mesoplodon grayi), Hector's beaked whale
(Mesoplodon hectori), Strap-toothed beaked whale (Mesoplodon layardii), True's beaked whale (Mesoplodon
mirus) and Shepherd's beaked whale (Tasmacetus shepherdi). Each species was examined and only those
of regional significance have been described in more detail above. The rest, due to small numbers of
reported sightings in the region their likely habitats or distribution from November to June, are considered
unlikely to be encountered in the Operational Area

459.2.3 Dolphins

Killer whales (Orcinus orca) are the largest member of the dolphin family. The killer whale is listed as
‘migratory’ under the EPBC Act and is noted as the most cosmopolitan of all cetaceans and may be seen in
any marine region. The species is most common in coastal waters and cooler regions where biological
productivity is high and are most abundant in the Antarctic south of 60° S, as well as being regularly reported
in Australian waters (DOEE 2018e).

In Australia they are recorded from all states, with concentrations reported around southern Western
Australia, Victoria and around Tasmania (DOEE 2018). Sightings are also frequent in South Australia (Ling
1991). Killer whales are more common in cold, deep waters but have often been observed along the
continental slope and shelf particularly near seal colonies (Bannister et al. 1996). In Victoria, sightings peak
in June/July, where they have been observed feeding on sharks, sunfish, and Australian fur seals (Mustoe
2008). The breeding season is variable, and the species moves seasonally to areas of food supply
(Bannister et al. 1996; Morrice et al. 2004). The SPRAT distribution map (DoEE, 2018) suggests killer
whales could traverse the Activity and Oil EMBA.

Dusky dolphins (Lagenorhynchus obscurus) predominantly occur in temperate subantarctic zones inshore
around New Zealand but can also be pelagic at times (Bannister et al. 1996). In Australia, they are known
from only 13 reports since 1828 (DoEE, 2018p), with two sightings in the early 1980s (Bannister et al. 1996).
They occur across southern Australia from Western Australia to Tasmania (Gill et al. 2000), with unconfirmed
sightings south of continental Australia but confirmed sightings near Kangaroo Island, South Australia, and
off Tasmania, and a recent stranding in the latter state. It is considered unlikely that groups would be
encountered during the survey but the SPRAT distribution map (DoEE, 2018p) suggests they may traverse
the Oil EMBA.

Bottlenose dolphins (Tursiops truncatus) have a worldwide distribution from tropical to temperate waters and
are generally found in coastal, estuarine, pelagic and oceanic habitats. There are two forms of bottlenose
dolphin, a nearshore form and an offshore form. The nearshore form occurs off the southern coast of
Australia (DoEE 2018). Most populations are relatively discrete and reside primarily in one area, such as
individual resident populations in Port Phillip Bay and Westernport Bay, in Victoria. (DoEE 2018d).

459.24 Common dolphin

Common dolphins are an abundant species, widely distributed from tropical to cool temperate waters, and
have been recorded in waters off all Australian states and territories. They generally occur further offshore
than bottlenose dolphins, although small groups may venture close to the coast and enter bays and inlets.
Stranding statistics indicate that common dolphins are active in Bass Strait year-round, though less so in
winter (DoEE 2015).

Risso’s dolphin (Grampus griseus) is a widely distributed species, usually gregarious, living in groups of 25
to several hundred individuals although they may also be solitary (Leatherwood & Reeves 1983). They are
found in deep waters of the continental slope and outer shelf from the tropics to temperate regions. Risso’s
dolphins prefer warm temperate to tropical waters with depths greater than 1000 m, although they do
sometimes extend their range into cooler latitudes in summer (Bannister et al. 1996).
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In Australia, Risso’s dolphins been recorded from all states except Tasmania and the Northern Territory.
Fraser Island (off the southern Queensland coast) has the only suspected ‘resident’ population in Australia
(Bannister et al. 1996). There are no known calving areas in Australian waters.

4.5.9.2.,5 Seals

The Australian sea lion is not found in Bass Strait, and unlikely to be encountered in the vicinity of the
Gippsland MSS activities according to the SPRAT database. Two seal species, the Australian fur seal
(Arctocephalus pusillus) and the New Zealand fur seal (Arctocephalus forsteri) occur in Bass Strait. Both
species are listed under the EPBC Act. A recovery plan for the Australian fur seal is in final draft and not
currently available.

Critical habitat for Australian seals comprises breeding colonies and waters adjacent to breeding colonies on
the Australian mainland, favoured feeding places of seals and the vicinity of fishing vessels and fishing nets.
Identified threatening processes include direct killing, interaction with fisheries, entanglement, oil spills and
chemical contaminants, disturbance by aircraft, vessels and humans, tourism, disease, seismic survey
activity and climate change.

4.5.9.2.6 Australian fur seal

The Australian fur seal has a relatively restricted distribution around the islands of Bass Strait, parts of
Tasmania and southern Victoria. The Australian fur seal has established breeding areas on islands in Bass
Strait (Kirkwood et al. 2006). There are ten established breeding colonies of Australian fur seals that are
restricted to islands in the Bass Strait (Figure 14 and Figure 15); six off the coast of Victoria and four off the
coast of Tasmania. The largest established colonies are at Lady Julia Percy Island, west of Wilsons
Promontory, (26% of the breeding population) and at Seal Rocks (25% of the breeding population), in
Victoria; though, pup numbers declined by 11.6% and 5.3% per annum at these colonies, respectively,
between censuses in 2007 and 2013 (Mclntosh et al. 2018). Moriarty Rocks, Tenth Island, Judgement
Rocks, West Moncoeur and Reid Rocks Nature Reserves are significant as Tasmania’s only Australian fur
seal breeding colonies, which provide approximately half the global habitat for the species (Kirkwood et al.
2010).

Other breeding colonies in Bass Strait include (Kirkwood et al. 2009, Shaughnessy 1999; OSRA):
® Rag Island (1,500 total in 2007; 277 pups in 2007 and 295 pups in 2013)

® Kanowna Island (15,000 adults in 2007; 2,913 pups in 2007 and 2,430 pups in 2013)

® Judgment Rock in the Kent Island Group (2,387 pups in 2007 and 1,710 pups in 2013).

The nearest breeding colonies to the operational area are Rag Island, Kanowna Island (off Wilsons
Promontory) and Judgement Rocks in Tasmania. There have been a number of sightings along the coastline
of Lakes Entrance near rocky shore islands, coupled with flat open terrain. Satellite tracking of seals from
both Kanowna Island and the Skerries has shown that Australian fur seals commonly occur in the Gippsland
Basin (Arnould and Kirkwood 2008). Seals are frequently seen resting and foraging on the Bass Strait oil and
gas platform structures and are likely to be encountered in the shallower areas of the operational area,
especially given the proximity of haul-out sites at White Rocks and Rag Island immediately east of the wind
farm area.

Preferred habitat, especially for breeding, is a rocky island with boulder or pebble beaches and gradually
sloping rocky ledges. Australian fur seals are present in the region all year. Pups begin to forage in June/July
and are generally weaned by September/October (Shaughnessy 1999). Australian fur seals are also
regularly seen resting and foraging on and around the petroleum production platforms off the Gippsland
coast.

Australian fur seal haul-out sites occur around the southern coast of Australia, with the northernmost site at
Steamers Head, near Jervis Bay, NSW (Burleigh et al. 2008). In Bass Strait, haul-out sites include (Barton et
al. 2012; Carlyon et al. 2011):
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White Rock and Rag Island

Beware Reef (where seals are present most of year)

Gabo Island (a haul-out site for 30-50 individuals)
® Hogan Island group (a haul-out site for around 300 individuals).

During the summer months, Australian fur seals travel between northern Bass Strait islands along the
Tasmania east coast to their destination in southern Tasmania waters, although lactating female fur seals
and some territorial males are restricted to foraging ranges within Bass Strait waters (Shaughnessy 1999).
Male Australian fur seals are bound to colonies during the breeding season from late October to late
December, and outside of this they time forage further afield (up to several hundred kilometres) and are
away for long periods (Hume et al. 2004; Kirkwood et al. 20010).

4.5.9.2.7 New Zealand fur seal

New Zealand fur seals (also known as long-nosed fur seals), Arctocephalus forsteri, are mostly found in
central South Australian waters (Kangaroo Island to South Eyre Peninsula); 77% of their population is found
there (Shaughnessy 1999). They prefer the rocky parts of islands with jumbled terrain and boulders, and
prefer smoother igneous rocks over rough limestone.

New Zealand fur seals feed on small pelagic fish, squid and seabirds, including little penguins (Shaughnessy
1999). Juvenile seals feed primarily in oceanic waters beyond the continental shelf, lactating females feed in
mid-outer shelf waters (50-100 km from the colony) and adult males forage in deeper waters (DoEE 2018).

Most breeding sites for the New Zealand fur seals in Australian waters are outside Victoria, with only lower
density breeding areas in Victoria (Shaughnessy 1999). New Zealand fur seals breeding locations in Victoria
occur at Rag Island, Kanowna Island and the Skerries (Kirkwood et al. 2009) (Figure 14 and Figure 15). Haul
outs include Beware Reef Kanowna Island, the Hogan Islands Group West Moncoeur Island (near Wilson’s
Promontory). Breeding colonies in the Bass Strait include (Shaughnessy 1999; OSRA mapping):

® Rag Island (1,000 adult fur seals and 235 pups in 2006)

® Kanowna Island (10,700 adults and 2,700 pups)

® Anser Group of Islands

® Judgment Rock in the Kent Island Group (2,500 pups per year, Kirkwood et al. 2009).

During the non-breeding season (November to January), the breeding sites are occupied by pups/young
juveniles while adult females alternate between the breeding sites and foraging at sea (Shaughnessy 1999).

New Zealand fur seal haul-out sites occur around the southern coast of Australia, with the northernmost site
at Steamers Head, near Jervis Bay, NSW (Burleigh et al. 2008). In Bass Strait (Figure 1.9) haul-out sites
include (Barton et al. 2012; OSRA mapping):

® Beware Reef, a haul-out for approximately 300 individuals
® Hogan Islands Group
® West Moncoeur Island (near Wilsons Promontory).

They could be encountered in the Activity and Oil EMBAs, in the shallow coastal waters and possibly around
the Eden Upwelling.

4510 Birds

4.510.1 Seabirds

There are 38 birds listed under the EPBC Act that may occur in the Oil EMBA (Table 4.9). Twenty-four of
these are listed as Threatened and 23 are listed as Migratory. Many are protected by international

agreements (Bonn Convention, JAMBA, CAMBA and ROKAMBA) and they periodically pass through the
Gippsland Basin on their way to or from the Bass Strait islands and mainlands of Victoria and Tasmania.
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The Victorian coast and neighbouring islands provide feeding and nesting habitats for many coastal and
migratory bird species. Seabirds spend much of their lives at sea in search of prey only to return for a short
time to breed and raise chicks. Most species tend to forage on their own, though large feeding flocks will
gather at rich or passing food sources. Squid, fish and krill are common sources of food.

Bass Strait islands are nesting sites for many seabird species, many of which migrate to these islands each

year. Colonies of seabirds occur to the west of the Operational Area in Corner Inlet and on the islands
around Wilsons Promontory, and to the east at the Skerries, Tullaberga Island and Gabo Island (Harris &
Norman 1981). Species that nest and breed on these islands include the little penguin (Eudyptula minor),
white-faced storm petrel (Pelagodroma marina), short-tailed shearwater (Puffinus tenuirostris), fairy prion
(Pachyptila turtur), common diving petrel (Pelecanoides urinatrix), black-faced cormorants (Phalacrocorax
fuscescens), and the pacific gull (Larus pacificus). Eastern Bass Strait is also a foraging area for at least 15
species of albatross, three species of petrel and one species of skua.

Table 4.9 MNES listed seabird species or species habitat with BIAs that may occur within the Oil
EMBA
Scientific Common EPBC Act status BIA  Relevant plan
hame name Listed Listed Type of presence ‘g!:hm
threatened migratory EIIVIB A
species marine
species
Albatrosses (family Diomedeidae)
Diomedea Antipodean Vulnerable Yes Foraging, feeding or Yes National recovery
antipodensis  albatross related behaviour likely plan for threatened
to occur within area albatrosses and giant
. . . petrels 2011-2016
Diomedea Southern royal  Vulnerable Yes Foraging, feeding or -
X - (DSEWPaC 2011c)
epomophora  albatross related behaviour likely
to occur within area
Diomedea Wandering Vulnerable Yes Foraging, feeding or Yes
exulans albatross related behaviour likely
to occur within area
Diomedea Gibsons Vulnerable Yes Foraging, feeding or
gibsoni albatross related behaviour likely
to occur within area
Diomedea Northern royal Endangered Yes Foraging, feeding or -
sanfordi albatross related behaviour likely
to occur within area
Phoebetria Sooty albatross Vulnerable Yes Species or species -
fusca habitat likely to occur
within area
Thalassarche Buller's Vulnerable Yes Foraging, feeding or Yes
bulleri albatross related behaviour likely
to occur within area
Thalassarche Chatham Endangered Yes Foraging, feeding or -
eremita albatross related behaviour likely
to occur within area
Thalassarche Shy albatross Vulnerable Yes Foraging, feeding or Yes
cauta related behaviour likely
to occur within area
Thalassarche White-capped Vulnerable Yes Foraging, feeding or Yes
steadi albatross related behaviour likely
to occur within area
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Scientific Common EPBC Act status BIA Relevant plan
hame name Listed Listed Type of presence \g::hm
threatened migratory EMBA
species marine
species
Thalassarche Grey-headed Endangered Yes Species or species -
chrysostoma  albatross habitat may occur
within area
Thalassarche Indian yellow- Vulnerable Yes Foraging, feeding or Yes
carteri nosed albatross related behaviour likely
to occur within area
Thalassarche Campbell Vulnerable Yes Foraging, feeding or Yes
impavida albatross related behaviour likely
to occur within area
Thalassarche Black-browed Vulnerable Yes Foraging, feeding or Yes
melanophris  albatross related behaviour likely
to occur within area
Thalassarche Salvin's Vulnerable Yes Foraging, feeding or -
salvini albatross related behaviour likely
to occur within area
Cormorants (family Accipitridae)
Phalacrocorax Black-faced - - Foraging, feeding or Yes -
fuscescens cormorant related behaviour likely
to occur within area
Eagles (family Accipitridae)
Haliaeetus White-bellied - - Species or species - -
leucogaster sea-eagle habitat may occur
within the area
Aquila audax Wedge-tailed Endangered - Species or species - -
fleayi eagle habitat may occur
within the area
Ospreys (family Accipitridae)
Pandion Osprey - Yes Species or species - -
haliaetus habitat may occur
within the area
Terns (family Laridae)
Sternula Australian fairy  Vulnerable - Breeding known to - -
nereis nereis  tern occur within area
Sterna Little tern - Yes Breeding known to - -
albifrons occur within area
Sterna bergii  Crested tern - - Breeding known to Yes -
occur within area
Sterna caspia Caspian tern - - Breeding known to - -
occur within area
Gannets (family Sulidae)
Morus Australasian - - Breeding known to - -
serrator gannet occur within area
Penguins (family Spheniscidae)
Eudyptula Little penguin - - Breeding known to Yes -
minor occur within area
[ 4
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Scientific  Common EPBC Act status BIA  Relevant plan
hame name Listed Listed Type of presence \g::hm
threatened migratory EMBA
species marine
species
Petrels, prions and shearwaters (family Procellariidae)
Ardenna Flesh-footed - Yes Breeding known to Yes -
carneipes shearwater occur within area
Ardenna Short-tailed - Yes Breeding known to Yes -
tenuirostris shearwater occur within area
Ardenna Wedge-tailed - Yes Foraging, feeding or Yes -
pacifica shearwater related behaviour likely
to occur within area
Fregetta White-bellied Vulnerable - Species or species Yes Lord Howe Island
grallaria storm-petrel habitat likely to occur Biodiversity
grallaria within area Management Plan
(DECC 2007)
Halobaena Blue petrel Vulnerable - Species or species - Conservation Advice
caerulea habitat may occur Halobaena caerulea
within area blue petrel (TSSC
2015c)
Macronectes Southern giant Endangered Yes Foraging, feeding or Yes National recovery
giganteus petrel related behaviour likely plan for threatened
to occur within area albatrosses and giant
petrels 2011-2016
(DSEWPaC 2011c)
Macronectes  Northern giant ~ Vulnerable Yes Species or species Yes -
halli petrel habitat may occur
within area
Pachyptila Southern fairy ~ Vulnerable - Species or species - Conservation Advice
turtur prion habitat may occur Pachyptila turtur
Subantarctica within area Subantarctica fairy
prion (southern)
(TSSC 2015d)
Pachyptila Fairy prion - - Species or species -
turtur habitat may occur
within area
Pterodroma Gould’s petrel Endangered - Breeding known to Yes Gould's Petrel
leucoptera occur within area (Pterodroma
leucoptera leucoptera
leucoptera) Recovery
Plan (DEC 2006)
Pterodroma Soft-plumaged  Vulnerable - Breeding known to Yes Conservation Advice
mollis petrel occur within area Pterodroma mollis
soft-plumaged petrel
(TSSC 2015f)
Swifts (family Apodidae)
Apus pacificus Fork-tailed swift - Yes Species or species - -

habitat likely to occur
within area

Skua (family Stercorariidae)

Catharacta
skua

Great skua

Species or species
habitat may occur
within area

1 Listed threatened species: A native species listed in Section 178 of the EPBC Act as either extinct, extinct in the wild, critically endangered, endangered,
vulnerable or conservation dependent.
2 Listed migratory species: A native species that from time to time are included in the appendices to the Bonn Convention and the annexes of JAMBA,
CAMBA and ROKAMBA, as listed in Section 209 of the EPBC Act.
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4.5.10.2 Albatrosses and giant petrels

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. Due to the absence of nesting habitat within the Activity and Oil EMBAs to support this species, it is
likely that presence will be restricted to birds transiting through and foraging in the area, and therefore limited
to individuals.

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). There are 15
species of albatrosses and two species of giant petrel which are listed as Threatened and Migratory.
Albatrosses and giant petrels breed at only six localities under Australian jurisdiction (DSEWPaC 2011).
These are

® Macquarie Island (including Bishop and Clerk islets) (wandering albatross, black-browed albatross,
grey-headed albatross, southern giant petrel, northern giant petrel)

Albatross Island (shy albatross)
Pedra Branca (shy albatross)
Mewstone (shy albatross)

Heard and McDonald islands (black-browed albatross, southern giant petrel)

Australian Antarctic Territory (Giganteus Island, Hawker Island and the Frazier islands (Nelly Island,
Dewart Island and Charlton Island)) (southern giant petrel).

Albatross Island is the closest locations to the Operational Area and is over 260 km away. It is possible that
albatrosses and giant petrels will be encountered foraging in the Activity and Oil EMBAs.

The southern royal albatross breeds on Campbell Island and in the Auckland Islands (NZ) (Pizzey & Knight
1999). It is migratory, and during the non-breeding season, it has a wide and possibly circumpolar
distribution, (Robertson & Kinsky 1972, moderately common throughout the year in offshore waters of
southern Australia, mostly off south-eastern NSW, Victoria and Tasmania. Off South Australia, they are
mostly seen May to September (Pizzey & Knight 1999). It feeds pelagically (in the open ocean) primarily on
squid and fish (Marchant & Higgins 1990).

The northern royal albatross ranges widely over the Southern Ocean, with individuals seen in Australian
waters off south-eastern Australia (DSEWPaC 2011). It feeds regularly in Tasmanian and South Australian
waters, and less frequently in NSW waters (Garnett & Crowley 2000). M