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10 Introduction

11 Background

In June 2017, Equinor Australia B.V. became the operator and 100% equity owner of offshore exploration
permit EPP 39 located in the Great Australian Bight. The exploration permit obliges the titleholder to
complete stages of exploration work in defined periods. In accordance with the permit obligations, Equinor
Australia B.V. is planning to drill one exploration well (Stromlo-1).

12 Proponent

Equinor Australia B.V. is a subsidiary of Equinor ASA, an international energy company supplying more than
170 million people with energy every day. We are headquartered in Norway and have a presence in more
than 30 countries around the world. Since 1972 we have explored, developed and produced oil and gas on
the Norwegian continental shelf. From the early 1990s, we have built a global business, with key positions in
Europe, Africa, North America and Brazil. Equinor ASA has also developed a portfolio of new energy
solutions- currently delivering wind power to 650,000 British households.

At Equinor ASA, the way we deliver is as important as what we deliver. The Equinor ASA Book summarises
important aspects of our identity. It is a store of knowledge and learning that we have built up since the early
days of our company and is the core of our Management System. It describes the most important
requirements for the company and defines a common framework for the way we work. It sets standards for
our behaviour, our performance and our leadership, and it points us in the right direction for success
tomorrow.

Titleholder Equinor Australia B.V.
ACN number 165 559 642
Business address Level 15, 123 St Georges Terrace, Perth, Western Australia 6000, Australia
Liaison person Audun Sande, Safety and Sustainability Leader
gabproject@equinor.com
Liaison person phone number | 0413 901 235

Equinor Australia B.V. will notify National Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA) in writing in the event of a change of the titleholder, the nominated liaison person
and/or contact details of the titleholder or liaison person.

13 Scope of this Environment Plan

The project will be conducted in accordance with all applicable legislation and regulations, including the
requirements of the Offshore Petroleum and Greenhouse Gas Storage (OPGGS) Act 2006 and the OPGGS
(Environment) Regulations (OPGGS(E)) and the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act); both acts being administered by National Offshore Petroleum Safety and Environmental
Management Authority in this context. This Environment plan applies to a defined “petroleum activity”, as
defined in the OPGGS(E). For this project, the petroleum activity is defined as:

Any works undertaken within the Operational Area from the time the mobile offshore drilling unit (MODU)
arrives at the well location, until the time the mobile offshore drilling unit demobilises from the well location.

Activities associated with the establishment and operation of a shore base to support the project are
regulated by the South Australian Government and are being managed by Equinor Australia B.V.
accordingly. These activities are outside the scope of the EP.

1
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This Environment Plan has been prepared by Equinor Australia B.V. in accordance with Division 2.3 of the
OPGGS(E) for assessment by National Offshore Petroleum Safety and Environmental Management
Authority. In brief, the Environment Plan provides a description of:

o the exploration drilling activity

e environmental legislation relevant to the activity

e engagement and consultation

o the environment that may be affected

e environmental impacts and risks

e mitigation and management measures

e environmental objectives and performance standards

e implementation strategy, including emergency response plans.

Once accepted, the Environment Plan will need to be revised if there are any material changes to the context
of the accepted EP. Triggers for such a revision are described in Offshore Petroleum and Greenhouse Gas
Storage (Environment) Regulations 2009 (OPGGS(E) Regulations) 17 and 18.

14 Purpose of this Environment Plan

The purpose of this environment plan is to identify our planned petroleum activity’s impacts on, and risks to,
the receiving environment. The plan also sets out control measures to reduce the identified environmental
impacts and risks of the activity and describes how and to what standard of performance those measures will
be implemented throughout the life of the activity including in emergency situations.

15 Environment Plan approach

Equinor Australia B.V. has approached the Environment Plan in multiple phases to support a rigorous
approach to environmental management (Figure 1.1). This approach includes:

o definition of the geographic and activity scope of assessment and identification of scoping factors,
including stakeholder concerns and legal requirements.

e a systematic approach to the assessment and management of environmental impacts and risks,
including those associated with planned activities and unplanned events.

e development of an implementation strategy to enable the continued and effective delivery of the control
measures.

Stakeholder engagement and consultation has been integral to this approach and has been undertaken
throughout the development of this EP. Engagement and consultation will continue until the project is
complete.

Information about the approach taken for each stage of the Environment Plan is provided in the relevant
section of the document as indicated in Figure 1.1.
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Figure 1.1 Environment Plan approach

16

Appropriateness of our approach

Equinor Australia B.V. considers its approach to be appropriate to the nature and scale of the activity
because:

The requirements of relevant legislation and regulations have been met.

Relevant guidance from National Offshore Petroleum Safety and Environmental Management Authority
has been considered.

The exploration activity is being undertaken in an area identified jointly by the Commonwealth and South
Australian governments as appropriate for oil and gas exploration.

Equinor Australia B.V. has contributed to extensive scientific research studies which have significantly
improved the understanding of deep-water environmental values of the Great Australian Bight (GAB) and
the findings have been incorporated into the EP.

Extensive oil spill fate and trajectory modelling, muds and cuttings dispersion modelling and noise
modelling was undertaken to better understand the extent of environmental risks and impacts.

Wherever uncertainty was encountered, for example lack of scientific surety of effect levels, selecting
input parameters for modelling, variable occurrence of fauna; this was addressed by using conservative
assumptions and assessments which in general overestimates the levels of predicted effect on the
environment.

Extensive and long-term stakeholder engagement and consultation across southern Australia was
conducted and is ongoing and the inputs from relevant persons have been given due consideration and
where merited have been used to refine the management of environmental and socio-economic impacts
and risks.

A draft of this environment plan was voluntarily published for public comment to improve transparency in
the assessment process. This facilitated a broader consideration of stakeholder comments.

Our extensive work with state emergency response agencies is leading to a more cohesive oil spill
response network across Western Australia (WA), South Australia (SA), Victoria (VIC), Tasmania (TAS)
and New South Wales (NSW), which will be of lasting benefit to the nation, for example in the event of a
vessel grounding or collision.
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17 Legislative framework

The planned drilling activity is located in Commonwealth waters off the South Australian coast. Petroleum
activities undertaken in this area are regulated under Commonwealth legislation; primarily under the
Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) and associated regulations. In
accordance with Regulation 13(4) of the OPGGS(E), this section describes the requirements including
Commonwealth and state legislation, international agreements and other relevant guidelines and codes of
practice. Applicable legislation is summarised in Appendix 1-1.

171 Ecologically sustainable development

The Australian Government has affirmed its commitment to sustainable development at United Nations
conferences on environment and development; notably via the Rio Declaration and Agenda 21 in 1992 and
the Johannesburg Declaration at the United Nations 2002 World Summit. Australia reaffirmed its
commitment at the summit to promote the integration of the three components of sustainable development —
economic development, social development and environmental protection, as interdependent and mutually
reinforcing pillars.

Australia developed the National Strategy for Ecologically Sustainable Development (ESD) identifying four
national principles. The strategy also identified ways to apply the principles to a range of industry sectors and
issues such as climate change, biodiversity conservation, urban development, employment, economic
activity, and economic diversity and resilience. OPGGS(E) Regulation 3 states that the objective is to ensure
that any petroleum activity or greenhouse gas activity carried out in an offshore area is carried out in a
manner consistent with the principles of Ecologically Sustainable Development.

Assessment of this petroleum activity, its potential impacts (positive and negative) and the management
measures used to enhance positive and reduce negative impacts will continue to be undertaken in the
context of Ecologically Sustainable Development principles. The assessment provided in Sections 6, 7 and 8
demonstrates Equinor Australia B.V.’s responsible approach and understanding of undertaking activities in
this environmental and socio-economic setting.

Table 1.1 describes Equinor Australia B.V.’s strategies to ensure how the Stromlo-1 exploration drilling
program will be managed to be consistent with the goals and guiding principles of Ecologically Sustainable
Development. Sustainability is embedded in Equinor Australia B.V.’s strategy and our Annual Sustainability
Report offers an overview of how Equinor Australia B.V. follows up its ambitious sustainability agenda and
performance.

Table 1.1 Stromlo-1 Ecologically Sustainable Development strategies
ESD principle Definition Strategy
Precautionary Where there are threats of serious or Manage the project to avoid, wherever practicable,
principle irreversible environmental damage, lack | serious or irreversible damage to the environment

of full scientific certainty should not be
used as a reason for postponing
measures to prevent environmental
degradation.

(Sections 6.0, 7.0 and 8.0).

Adopt conservative approaches where there is
scientific uncertainty (throughout).

Consult and communicate with relevant government,
industry and other stakeholders (Section 3.0).

Inter- and intra-
generational
equity

The present generation should ensure
that the health, diversity and
productivity of the environment is
maintained or enhanced for the benefit
of present and future generations.

Minimise footprint, emissions and discharges
(Sections 6.0, 7.0 and 8.0).

Manage the project to avoid, wherever practicable,
serious or irreversible damage to the environment
(Sections 6.0, 7.0 and 8.0).

Conservation of
biological diversity
and ecological
integrity

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

Minimise the effect on ecosystems, habitats and
species identified within the area of planned impacts
and in response to emergencies associated with
unplanned events (Sections 6.0, 7.0, 8.0 and 9.0).

Improved
valuation, pricing
and incentive
mechanisms

Should be promoted to ensure that the
costs of environmental externalities are
internalised, and that the polluter bears
the costs.

Maintain financial assurance enough to give Equinor
Australia B.V. the capacity to meet costs, expenses
and liabilities arising in connection with planned
activities or unplanned events.
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172 Commonwealth legislation

Appendix 1-1 presents a comprehensive list of Commonwealth legislation (including legislation adopting
international conventions) relevant to the environmental management of the project. A brief overview of the
main legislation and regulation applicable to the acceptance of this Environment Plan is provided below.

1721  Offshore Petroleum and Greenhouse Gas Storage (OPGGS) Act 2006

The Act and the associated OPGGS (Environment) Regulations 2009 specify the requirements to manage
the environmental impacts of petroleum activities. The Regulations require that an Environment Plan must
be accepted by the regulatory authority (National Offshore Petroleum Safety and Environmental
Management Authority) prior to commencing the proposed activities. National Offshore Petroleum Safety
and Environmental Management Authority guidelines outline the requirements for the content of EPs.

1722  Environment Protection and Biodiversity Conservation Act 1999

Under Commonwealth government streamlining arrangements, National Offshore Petroleum Safety and
Environmental Management Authority’s assessment of this Environment Plan provides an appropriate level
of consideration of the impacts to matters of national environmental significance (MNES) protected under
Part 3 of the Environment Protection and Biodiversity Conservation Act 1999. This obviates the requirement
to refer the project to the DoEE.

173 State legislation

The project is located entirely in Commonwealth waters; however, South Australian, Victorian, New South
Wales, Western Australian and Tasmanian legislation relevant to emergency response and the
environmental values of areas that may be affected by unplanned events is applicable (Appendix 1-1).

174 International agreements

Australia is signatory to several international environmental protection agreements and conventions which
are relevant to the region, these include conventions for protecting migratory birds and other marine fauna
(Japan—Australia Migratory Birds Agreement/China—Australia Migratory Birds Agreement/Republic of Korea
and Australia Migratory Birds Agreement/ACAP/Bonn), wetlands (Ramsar) and environmental values
(International Convention for the Prevention of Pollution from Ships (MARPOL)).

18 Environmental policies, guidelines and codes of practice

This section describes the environmental policies, government guidelines and codes of practice relevant to
the exploration activity.

181 Equinor Australia B.V.'s practices and policies

Equinor Australia B.V. strives to be recognised as an industry leader in safety, security and carbon
efficiency, and believes that all accidents related to people, environment and assets can be prevented.

Equinor Australia B.V.’s most important document is The Equinor ASA Book which is the core of its
Management System and defines a common framework for the way it works. It sets standards for behaviour,
delivery and leadership.
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Equinor Australia B.V.'s GL0386 — Guideline for Impact Assessment in Projects offers guidance on how to
fulfil the requirements for Impact Assessment (lA) in projects (including exploration drilling), as described in
Equinor Australia B.V. governing documents FR11 — Sustainability (SU), the work processes described in
GL0635 — Environmental management and RM100 — Manage risk. The purpose of the IA process is to help
the project manage its risks and improve its social and environmental performance throughout the project
life. Close coordination with other project disciplines is required to ensure project management ownership,
right timing, cost efficiency and effective risk management.

Other Equinor Australia B.V. policies, practices and guidance relevant to the management of environmental
and social impact and risk in this project are referred to where relevant in the EP.

182 Government guidelines

This Environment Plan is consistent with National Offshore Petroleum Safety and Environmental
Management Authority’s content requirements (N04750-GN1344, Rev 3, April 2016), which provides advice
on National Offshore Petroleum Safety and Environmental Management Authority’s interpretation of the
Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009, to assist titleholders in
preparing environment plans.

In addition, National Offshore Petroleum Safety and Environmental Management Authority has published
various other relevant guidance notes and information papers which have been considered in the
development of this Environment Plan as listed below:

e policies
— PLO050 — Assessment — Rev 14 — January 2018
— PL1347 — Environment plan assessment — Rev 6 — April 2017
e guidance notes
— GN1343 — Petroleum activity — Rev 2 — April 2016
— GN1344 — Environment plan content requirements — Rev 3 — April 2016

— GNO0166 — ALARP — Rev 6 — June 2015 (this guidance note has been prepared for safety cases but
is included here as it provides valuable information for demonstrating As Low As Reasonably
Practicable for EPs)

— GN1488 - Oil Pollution Risk Management — Rev 2 — February 2018

— GN1735 — Petroleum Activities and Australian Marine Parks (N-04750-GN 1785) — Rev 0 — July
2018

— GNO0926 - Notification and reporting of environmental incidents — Rev 4 — February 2014.
e guidelines
— GL1721 — Environment plan decision making — Rev 5 — June 2018
— GL1566 — Environment plan summaries — Rev 1 — July 2016
— GL1691 — End of the operation of an environment plan — Regulation 25A — Rev 1 — October 2016
— GL1705 — When to submit a proposed revision of an environment plan — Rev 1 — January 2017

— GL1629 - Decision-making guideline — Criterion-10A(g) Consultation requirements (Draft for
Consultation) — Rev 1 — November 2016

— GL1381 — Financial Assurance for Petroleum Titles (N-04750) — Rev 6 — September 2017
e information papers
— IP1349 — Operational and scientific monitoring programs — Rev 2 — March 2016

— |IP1411 — Consultation requirements under the OPGGS Environment Regulations 2009 — Rev 2 —
December 2014.

e regulatory bulletins

— Regulatory bulletin #2 — Clarifying statutory requirements and good practice consultation —
November 2019.
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183 Industry codes of practice

In Australia, the petroleum exploration and production industry operates within an industry code of practice
developed by the Australian Petroleum Production and Exploration Association (APPEA) — the APPEA Code
of Environmental Practice 2008 (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.

As an Australian Petroleum Production and Exploration Association member, Equinor Australia B.V. adheres
to the APPEA Code of Environmental Practice when undertaking petroleum exploration and production
activities in Australia and keeps abreast of up-to-date government and industry environmental policies and
regulation through its active participation in the Australian Petroleum Production and Exploration Association
Environmental Affairs Committee.

Several other industry codes of practice are used to guide various planning aspects of the project, such as
the drilling program itself and oil spill response strategies. Equinor Australia B.V. has considered
environmental and social standards and practices generally accepted in the international oil and gas industry
— including those from the:

e American Petroleum Institute (API)

e International Association of Oil & Gas Producers (IOGP) Environmental Management in Oil and Gas
Exploration and Production 1997

e Global oil and gas industry association for environmental and social issues (IPIECA)
e International Association of Drilling Contractors (IADC)
e International Well Control Forum (IWCF).

Standards and guidelines specific to management of various drilling issues are referenced throughout
Sections 6, 7 and 8. Table 1.2 summarises the industry codes of practice or guidelines regarding
environmental management for offshore drilling. None of these codes of practice or guidelines have
legislative force in Australia, but are considered to represent environmental best practice and have been
considered in the preparation of this EP.

Table 1.2 Guidelines, Standards and Codes of Practice

Organisation (date) Document

Australian Maritime Safety Authority (2013) | Technical Guideline for the Preparation of Marine Pollution Contingency
Plans for Marine and Coastal Facilities, March 2013

Australian Maritime Safety Authority (2019) | National Plan for Maritime Environmental Emergencies (National Plan)

Standards Australia/ Standards New Handbook on Environmental Risk Management — Principles and

Zealand (2006) Process. Third edition. Standards Australia/Standards New Zealand
(HB 203:2006)

Australian Petroleum Production and Code of Environmental Practice (CoEP)

Exploration Association (2008)

Australian Petroleum Production and Australian Petroleum Production and Exploration Association

Exploration Association (2017) Stakeholder Consultation and Engagement Principles and Methodology

— Working Draft

Commonwealth of Australia (2009) The National Biofouling Management Guidance for the Petroleum
Production and Exploration Industry (DAFF, 2009) provides a generic
approach to a biofouling risk assessment and practical information on
managing biofouling on hulls and niche areas.

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

Department of the Environment, Water, Australian National Guidelines for Whale and Dolphin Watching

Heritage and the Arts (DEWHA) (2005)

Department of the Environment, Water, EPBC Act Policy statement 2.1 — Interaction between offshore seismic

Heritage and the Arts (2008) exploration and whales
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Department of Environment and Energy Australian Ballast Water Management Requirements (version 6)
(2016) provide the mandatory ballast water management requirements and

provide information on ballast water pump tests, reporting and
exchange calculations.

ESDSC (1992) National Strategy for Ecologically Sustainable Development

International Standards Organization (ISO) | 31000:2009 Risk Management — Principles and Guidelines

19 Environmental emergencies

A brief description of the National Plan and state oil spill response plans is provided below, with details in the
Oil Pollution Emergency Plan (OPEP).

191 National Plan

The National Plan for Maritime Environmental Emergencies 2017 (the National Plan) is managed by
Australian Maritime Safety Authority 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 Qil Pollution Preparedness, Response and Co-operation, 1990 (OPRC)

e Protocol on Preparedness, Response and Co-operation to Pollution Incidents by Hazardous and
Noxious Substances, 2000 (OPRC-HNS Protocol)

¢ International Convention Relating to Intervention on the High Seas in Cases of Qil Pollution Casualties,
1969 (Intervention Convention)

e Articles 198 and 221 of the United Nations Convention on the Law of the Sea, 1982.

192 State spill response plans

State emergency management plans are largely based on the National Plan and set out local arrangements,
policies and principles for the management of maritime environmental emergencies in state waters.

e  South Australian Marine Spill Contingency Action Plan (SAMSCAP) — under revision

e Western Australian state Hazard Plan — Marine Environmental Emergencies (MEE)

e Victorian state Maritime Emergencies (non-search and rescue) Plan Part A and B (VSMEP)
e Tasmanian Marine Oil Spill Contingency Plan (TasPlan)

¢ New South Wales state Waters Marine Oil and Chemical Spill Contingency Plan.

8

Rev 3, November 2019 www.equinor.com.au




Environment plan
Stromlo-1 exploration drilling program

D

20  Activity description

21 Activity definition

Equinor Australia B.V. is the sole titleholder of exploration permit 39 (EPP39), located in the Ceduna Sub-
basin in Commonwealth waters off southern Australia (Figure 2.1). The figure also shows exploration wells
drilled since 1960.

In accordance with the exploration work commitment set out in exploration permit 39, Equinor Australia B.V.
plans to spud the Stromlo-1 exploration well in late 2020. The well will be drilled using a mobile offshore
drilling unit. The planned duration of the drilling is approximately 60 days. The preferred drilling period is
between November and February when weather conditions are more conducive to fast and efficient drilling.
A broader activity period has been selected to provide contingency for unexpected delays.

The Environment Plan (EP) validity period for drilling the Stromlo-1 well is between 1 November 2020 and 30
April 2022. Once accepted, Equinor Australia B.V. will be permitted to drill the Stromlo-1 well at any time
during this period other than from 1 May to 31 October inclusive, in any year.
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Figure 2.1 Exploration permit 39 and Stromlo-1 well location

A mobile offshore drilling unit (MODU) will be used to drill the well and the drilling program will be supported
by three vessels and two helicopters. The support vessels will resupply the mobile offshore drilling unit via a
supply base in Port Adelaide and will be refuelled in port. The helicopter base will be at the Ceduna airport.

After all the permits, regulatory approvals and authorisations have been obtained, and contracts are in place,
the mobile offshore drilling unit will be mobilised to the drilling location. A 500 m radius Petroleum Safety
Zone (PSZ) will be gazetted around the mobile offshore drilling unit after it reaches location and will be
formally advised to mariners. Once the mobile offshore drilling unit is in place, it will take on ballast to
increase its stability and will use Dynamic Positioning (DP) to maintain a fixed position at the drilling location.
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211 Operational area

The mobile offshore drilling unit, support vessels and helicopters will be conducting a “petroleum activity” for
the purposes of the Environment Plan whilst within the Operational Area which is defined by a 2 NM radius
around the mobile offshore drilling unit location. This area encompasses the 500 m Petroleum Safety Zone
and the surrounding area where support vessels engaged in the activity may be present during the activity.

When the mobile offshore drilling unit and vessels are outside the Operational Area (e.g. transiting to or from
location) and remain within Australian waters, they come under the regulatory jurisdiction of Australian
Maritime Safety Authority under the Navigation Act 2012 (Cth). Accordingly, this Environment Plan (and
associated Qil pollution emergency plan) does not cover activities performed by the support vessels while
outside the Operational Area. The Environment Plan and OPEP does cover oil spill response activities
outside the Operational Area.

At all times, helicopter operations come under the regulatory jurisdiction of the Civil Aviation Safety Authority
(CASA) under the Air Navigation Act 1920 (Cth), Civil Aviation Safety Regulations 1998 and the Federal
Aviation Regulations.

22 Location

The Stromlo-1 well location lies approximately 730 km west of Adelaide, 400 km south-west of Ceduna and
372 km from the Australian coast at its closest point (Figure 2.1). The water depth at the location is
approximately 2240 m, and the current plan is to drill through around 2700 m of sediments before reaching
the target depth. The notional coordinates of the well are shown in Table 2.1.

Table 2.1 Stromlo-1 location

Coordinate system information
Datum WGS 84
Projection | UTM zone: 528

Surface location

Latitude 34°56'21.47" S
Longitude | 130° 39'44.61"E
Northing 6132427.1m
Easting 651815.4 m

2.3 Prospectivity

Equinor Australia B.V.’s understanding of the hydrocarbon prospectivity of Stromlo prospect is based on
geological records from approximately 50 years of exploration in the area, including multiple 2D and 3D
seismic surveys and 13 exploration wells drilled safely in the Great Australian Bight (Figure 2.1, Table 2.2
and Table 2.3). The closest well, Gnarlyknots-1, was drilled by Woodside in 2003 in a water depth of 1316
m. No significant hydrocarbon reserves have yet been discovered in the Ceduna Sub-basin; however,
geological modelling indicates a petroleum system being present further offshore in the Stromlo area. The
most probable source rock for hydrocarbons will be the Cenomanian-Turonian marine shale at the base
Tiger sequence at the Stromlo-1 location, as encountered by dredge samples further west in the
neighbouring Eyre Sub-basin.
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Table 2.2 Stromlo prospect details

Well name Stromlo-1

Permit exploration permit 39

Basin Ceduna Sub-basin

Operator Equinor Australia B.V.

Water depth (m MSL) 2239

Top reservoir depth (m TVD MSL) 4941

Base reservoir depth (m TVD MSL) | 5086

Planned TD depth (m TVD MSL) 5186

Table 2.3

Great Australian Bight offshore exploration wells

Well (year and operator)

Distance from Stromlo-1

Gnarlyknots-1/1A (2003, Woodside Energy)

98 km north-east

Borda-1 (1993, BHP)

468 km south-east

Greenly-1 (1993, BHP)

394 km south-east

Vivonne-1 (1993, BHP)

498 km south-east

Duntroon-1 (1986, Outback Oil and BP p.l.c.)

433 km south-east

Colombia-1/ST1/ST2 (1982, Occidental)

339 km north-east

Mercury-1 (1982, Occidental)

366 km north-east

Jerboa-1 (1980, Esso Expl. and Production Australia and Hematite Petroleum)

323 km north-west

Apollo-1 (1975, Outback Oil) 267 km north
Gemini-1/1A (1975, Outback Oil) 356 km north-east
Potoroo-1 (1975, Shell) 172 km north

Echidna-1 (1972, Shell)

456 km south-east

Platypus-1 (1972, Shell)

383 km south-east

Given that Stromlo-1 is an exploratory well, the exact nature of the hydrocarbons that may be encountered is
unknown. As none of the wells drilled previously in the area encountered hydrocarbons, there are no
hydrocarbons to be assayed to determine likely oil characteristics of this well. Therefore, petroleum fluid
properties have been predicted using Equinor Australia B.V.’s petroleum system analysis approach. The oil

type is predicted to be similar to the Statfjord C oil in the North Sea (Table 2.4).

Table 2.4 Summary of predicted hydrocarbon properties

Property Stromlo-1

Hydrocarbon type Crude Oil (Statfjord C Blend)
Density at 15 °C (g/ccc) 0.830

API (°) 38.8

Viscosity at 20 °C (cSt) 5

Total Sulphur (% wt) 0.19

Aromatics (% wt) 23.3

Asphaltenes (% wt) 0.1
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Property Stromlo-1

Paraffins (% wt) 30.2

Naphthenes (%wt) 46.5

Aromatics (% wt) 23.3

Nickel (ppm) 0.9

Vanadium (ppm) 1.1

Wax (% wt) 4.8

24 Metocean conditions

While the Great Australian Bight is a large area extending thousands of kilometres across southern Australia,
Equinor Australia B.V. has developed a solid understanding of its oceanographic processes and forces.

Equinor Australia B.V. partnered in an oceanographic measurement program from November 2011 to
November 2013 in the Great Australian Bight. The program consisted of installing five moorings (including
one in exploration permit 39) to measure oceanographic conditions, sound, waves, currents and
meteorological parameters. The results from this survey were later matched with existing meteorological and
oceanographic (metocean) databases for the area (e.g. GROW2012, ECMWF, ROMS and WWS3) and a
predictive model of the meteorological and oceanographic conditions was developed.

In addition, Equinor Australia B.V. part-funded the large Great Australian Bight Research Program from
2013-2017. This was a collaboration between Commonwealth Scientific and Industrial Research
Organisation, South Australian Research and Development Institute, BP p.l.c., the University of Adelaide and
Flinders University. The program delivered one of the largest whole-of-ecosystem studies ever undertaken in
Australia. Part of the project was to develop deep-sea and shelf-focused hydrodynamic models to provide an
in-depth understanding of the physical processes which govern the ocean circulation and dynamics. The
models were validated using data collected from meteorological and oceanographic measurements in the
Great Australian Bight.

The Great Australian Bight area is a mixed wind-wave and oceanic swell-wave environment in which the sea
state changes often. The waves are influenced by heavy swell in the region, and there are rarely calm sea
states in the region. The annual mean wave height is around 3 m. More details on the meteorological and
oceanographic conditions of Ceduna sub-basin are included in Section 4.2.

A summary of the meteorological and oceanographic data for the Ceduna Sub-basin is included in Table 2.5,
where a comparison is made to similar settings worldwide where Equinor Australia B.V. has extensive drilling
experience. The Norwegian Sea, the Barents Sea and the east coast of Canada are other harsh-
environment settings that share some similarities with the Ceduna Sub-basin, and Equinor Australia B.V. will
bring its experience in these areas to the Stromlo-1 drilling program.

Table 2.5 Metocean and sea-state data for Ceduna Sub-basin compared with other exploration
basins worldwide where Equinor Australia B.V. has drilled successfully

Parameter Ceduna Norwegian Barents Canada Brazil
Sub-basin | sea Sea east coast

Wind speed 100-year, 1 hrmeanat10m | 27.5 34 32.5 39 22

(m/s) Mean, 1 hr mean at 10 m 7.6 8.7 8.5 9.1 7.3

Significant 100 year 12.2 16.7 15.5 15.5 9.2

\(Nn?;/e height 100-year associated Tp (s) 14.9 18.5 18.5 16 16
Annual mean 3 27 25 3.1 2
Monthly mean — winter 3.6 3.9 3.4 4.5 23
Monthly mean — summer 25 1.5 1.5 1.8 1.6
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Parameter Ceduna Norwegian Barents Canada Brazil
Sub-basin | sea Sea east coast
Extreme 100 year maximum 23 31 28.8 29.7 17.7
‘(an;’ e height I 5000 year maximum 287 396 36.8 354 256
Current 100-year surface 113 132 138 35.4 25.6
speed (6M) 1™ 0-year mid-water 52 62 75 43 40
100-year 3 m above seabed 30 57 52 45 30

25 Mobile offshore drilling unit

The mobile offshore drilling unit (MODU) will be contracted according to Equinor Australia B.V.'s
requirements and guidelines. Equinor Australia B.V.'s rig selection process is defined in governing
documents including TR2217 Ship and Maritime Requirements, TR2396 Station Keeping Systems and
GL1049 Mobile Offshore Drilling Units, which detail the technical and functional requirements for the mobile
offshore drilling unit within Equinor Australia B.V. Rig operations are subject to governing rules and
regulations as imposed by the coastal state authorities, the flag state’s authorities and classification society.
After all the permits, regulatory approvals and authorisations have been obtained, the mobile offshore drilling
unit will be mobilised to the drilling location.

Once the mobile offshore drilling unit is in place, positioning and stability operations will occur. This will
include ballasting to increase the stability of the mobile offshore drilling unit and implementation of the
dynamic positioning system.

The mobile offshore drilling unit will use dynamic positioning to maintain its position over the drilling location.
The thrusters allow the mobile offshore drilling unit to maintain a fixed position using a computerised
positioning system, to move slightly away from the drilling location during certain operations or propel the
mobile offshore drilling unit through the water.

Seabed acoustic transponder arrays (dynamically-positioned acoustic transponders) are required to assist
with locating and maintaining the mobile offshore drilling unit’s position relative to the well. Transponder
arrays are typically secured by concrete mooring weights sitting on the seabed in the vicinity of the well
head. They will be removed by the remotely operated vehicle (ROV) at the completion of drilling operations.

Equinor Australia B.V.’s drilling team will bring lessons-learned from previous campaigns and comply with
international standards to ensure the Stromlo-1 well is drilled safely. It should be emphasised that Equinor
Australia B.V. always requires a thorough understanding of the physical environment prior to planning of
offshore activities. Any plan shall always consider the local specific conditions (normal and extreme
metocean conditions at the location) and solutions shall be robust in order to ensure safe and efficient
operations.

For drilling at Stromlo-1, Equinor Australia B.V. will comply with principles in ISO requirements for offshore
structures. General requirements for offshore structures are provided in ISO 19900 /1/ while requirements
specific for mobile offshore units are provided in ISO 19905-3 /2/. A key principle in these standards is that
all hazardous events that can be reasonably foreseen shall be characterised and evaluated. One type of
hazardous event defined in ISO 19900 is an “extreme environmental event” which typically is an event with
return period in the order of once per 100 years.

In order to verify the design or suitability of a rig, the ISO standards define four categories of “limit states”. A
limit state design verification ensures, in terms of reliability, that a structure has adequate structural integrity
to operate safely in a region. The four limit states are:

e Ultimate Limit State (ULS)

e Accidental Limit State (ALS)

e Serviceability Limit State (SLS)
o Fatigue Limit State (FLS).
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The Ultimate Limit State requirements relate to the mobile offshore drilling unit when in “survival” mode (the
marine drilling riser disconnected) and the rig contractor must demonstrate that the rig will not suffer
structural failure of components or loss of static equilibrium (overturning, sinking or capsizing) if exposed to a
one in hundred years storm event.

The limits of the Serviceability Limit State requirements are often based on the capability of the connected
marine drilling riser on drilling units. Activity Specific Operating Guidelines will be prepared prior to the
operations to specify when it must disconnect for survival mode. In setting the Serviceability Limit State
criteria, Equinor Australia B.V. has analysed statistics for weather downtime for a wide range of drill ships
and semi-submersible rigs at the Stromlo-1 location (Figure 2.2) and concluded there are several options
that can give satisfactory operability.

For most offshore operations, the main concern relates to the wave conditions since large and uncontrolled
wave induced motions can increase safety risks to personnel and equipment. Equinor Australia B.V. has
access to locally recorded metocean data and good quality hindcast data (validated against recorded data).
The characteristics of the central Great Australian Bight are described statistically in the Metocean Design
Basis for Ceduna. Equinor Australia B.V.’s analyses have identified three critical characteristics of the Great
Australian Bight which must be addressed in planning for safe drilling at Stromlo-1:

1. Persistent occurrence of swells.
2. Occurrence of long period waves (>20 s).
3. Combinations of swells and wind seas from different directions

The effect of these characteristics on safe drilling relate to rig motions such as surge, roll and heave whereof
the heave motions are expected to be the main concern. Figure 2.2 shows expected operability for a range
of rigs and drill ships with this requirement.

Equinor Australia B.V.’s evaluation so far shows that drilling ships can experience resonance effects in lower
period waves in beam seas. While a drillship usually will vane towards approaching seas, swells and wind
seas approaching from different directions may force the drilling ship to allow beam seas. Another resonance
effect can be seen for semi-submersible rigs in longer wave period waves in head seas (Figure 2.3 and
Figure 2.4). All of this will be evaluated in more detail (modelled) when selecting a rig for the Stromlo-1 well.

Figure 2.5 shows the rig heave motion characteristics plotted with wave data from the Stromlo-1 location.
The figure also shows a contour line representing combinations of Hs (significant wave heights) and Tp
(spectral peak periods) which statistically are exceeded once per hundred years. Any rig or drill ship
considered for Stromlo-1 must document tolerable motions for all wave combinations along the hundred-year
contour.

Equinor Australia B.V.’s department for Marine Structures and Hydrodynamic has world-leading experts on
structures and marine hydrodynamics and will assist in rig selections. The suitability of a rig for the Stromlo-1
location will be detailed in the mobile offshore drilling unit safety case for Stromlo-1. The same evaluations
are also applicable for a relief well rig.
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Figure 2.15.2: Average percentage of time each month Rig Significant Heave Height (RSHH) <2m or Rig Most Probable Maximum Heave Height
(RMPMHH) < 3.7m

Figure 2.2 Operability of drill ships and semisubmersible rigs at Stromlo-1 with an operational limit
in significant heave equal to 2 m based on calculations from Oceanmetrix (BP/Equinor
2012)

For the activity period (November to April), waiting on weather is approximately 20% for the least applicable
rigs/ships towards the end of this period (Figure 2.2). Note that significant heave motion depends on both rig-
response characteristics and wave spectrum (sea state) and should not be confused with significant wave
height.
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Figure 2.3 Response Amplitude Operators (RAOs) for a wide range of semi-submersible rigs and
drill ships (BP 2012) for head seas

The Response Amplitude Operators shows how the heave motion will vary as a function of the wave period
(Figure 2.3). A Response Amplitude Operators equal to 1 means that the rig or drill ship will follow the sea
surface with the same vertical motions as the sea surface. Response Amplitude Operators closer to zero
means that the rig or drill ship will cut through the waves with limited vertical motion. Response Amplitude
Operators above 1 means that resonance effect make the rig or drill ship moves more vertically than the
surrounding waves. It can be seen that semi-submersible rigs will experience resonance effects for wave
periods above 19 to 20 seconds. Drill ships will not experience resonance effects in head seas.
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Figure 2.4 Response Amplitude Operators in heave for a wide range of semi-submersible rigs and
drill ships when exposed to beam seas (BP 2012)

It can be seen that drill-ships will experience resonance effects for waves perpendicular to the hull with
periods in the range 8-12 seconds in Figure 2.4. A drill ship will usually operate with the bow against
incoming seas but simultaneous occurrence of swells from one direction and wind seas from another can
potentially cause large heave motions. For semi-submersible rigs Response Amplitude Operators in beam
seas are similar to Response Amplitude Operators in head seas (Figure 2.3).
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Figure 2.5 Response Amplitude Operators for drill ships and semi-submersible rigs in head seas
plotted on top of wave data from the Stromlo-1 location support operations

The data points, shown as black dots in Figure 2.5, shows combinations of significant wave height (Hs) and
Spectral Peak period (Tp) that has occurred within the time frame 1979 to 2018. The red solid line is a
hundred year contour line calculated by Equinor Australia B.V. based on the Bureau of Metrology (BoM)
dataset for the Stromlo-1 location. The contour line represents combinations of Hs and Tp that statistically
are exceeded once per hundred years. Offshore structures are typically required to resist actions and actions
effects (e.g. motions) that may occur in the 100-year sea states. As a comparison, a hundred-year contour
line (solid blue) from one of the most severe locations in the Norwegian Sea (Norne) is added to the plot.
While extreme wave heights are much higher in the Norwegian Sea than in GAB, there are occurrence of
long period waves in the Great Australian Bight outside the hundred-year compared to the Norwegian Sea.

26 Support operations

261 Support vessels

Three dynamically positioned support vessels will be used throughout the drilling program, with a maximum
of two support vessels present near the mobile offshore drilling unit throughout the drilling. In general, one
will be on standby within 500 m of the mobile offshore drilling unit, one will be transiting to Port Adelaide, and
one will be alongside or returning from Port Adelaide.

The fleet will be dimensioned and selected to ensure they can efficiently fulfil the following functions:
e supply food, fuel and bulk powders, drilling fluid and drilling materials

e collect waste

e assist in emergency response situations

e monitor the 500 m radius Petroleum Safety Zone around the mobile offshore drilling unit and intercept
errant vessels.

Initial mobilisation of crew to the support vessels will be via port call. Typically, crews will be changed every
28 days and will be carried out alongside in port. The support vessel fleet will refuel in port.
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Table 2.6 Summary details of typical support vessels

Feature Particulars

Dimensions

Length Three support vessels of 60—-120 m

DP system Class 2 with two main thrusters, one bow-thruster and one azimuthal thruster

Power generation 2—4 main engines, with a total power in the range of 15-25 MW

Transit speed 10-16 knots

Persons on board 10-30 personnel

Storage (typical example)

Cargo deck area 1000 m?
Fuel oil 1350 m®
Ballast Water 2737 m?
Drill water 2065 m?
Dry bulk tanks 300 m3
Freshwater 893 m®
Liquid mud 1050 m?
Brine 1050 m?
Base oll 140 m®

Pumping rates (typical example)

Fuel ol 2 x 100 m*hr at 9 bar, approx.

Drill water 2 x 100 m¥nhr at 9.25 bar, approx.

Liquid mud 2 x 75 m3hr at 24 bar approx.

Base oil 2 x 100 m*hr at 90 m, approx.
Environmental equipment (typical example)

Oily water separator 1 x 1 m%nhr c/w 15 ppm alarm

Water maker 1 x 10 m%/day, approx., reverse 0smosis
Sewage treatment plant 1 x 60 men, evac or equal

262 Helicopters

Ceduna will be the main base for Equinor Australia B.V.’s helicopter operations in support of the Stromlo-1
drilling program. The type of helicopter to service the mobile offshore drilling unit will be the Sikorsky S-92 or
similar. There will usually be one return flight each day with extra flights as required to support the activity.

In addition to the existing helicopter refuelling facilities in Ceduna, helicopter refuelling will take place on the
mobile offshore drilling unit. Refuelling will be undertaken in accordance with mobile offshore drilling unit-
specific procedures. The mobile offshore drilling unit will have a weather monitoring station on board to

enable a forecasting service for informing aviation activities.
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27 Drilling program

271 Well design and drilling methodology

Several activities were conducted to support a safe and compliant design of the Stromlo-1 well. In 2013,
Equinor Australia B.V. funded a geotechnical investigation survey in the deeper waters of the Great
Australian Bight (including within exploration permit 39) to investigate the soil and seabed state of the area.
A geohazard analysis was performed on a high-resolution 3D seismic dataset, to reduce the risk of shallow
gas in the overburden. No anomalies were found at the well location.

The detailed well design will be finalised in the Well Operations Management Plan (WOMP) for the Stromlo-1
well, which is to be accepted by National Offshore Petroleum Safety and Environmental Management
Authority prior to spud.

A preliminary well design and casing schematic, showing the interval and casing details for each hole section
is shown in Figure 2.6.

The Stromlo-1 well will spud with a 42” diameter hole being drilled riserless with sea water and high-viscosity
sweeps (sea water viscosified by the addition of bentonite clay or polymer). Cuttings generated during top
hole drilling will be disposed of directly to the seabed. Upon reaching the section Total Depth (TD) of
approximately 96 m below the seabed, the contents of the hole will be displaced with a weighted and
inhibited mud (containing bentonite or polymer) prior to running a 36” conductor casing and the well head
housing. The conductor casing will then be cemented in place as a safety barrier. Some cement may be
discharged to the seabed as an overflow from the conductor cementing operations.

After cementing, a 26” surface hole will be drilled riserless using sea water and high-viscosity sweeps, during
which cuttings and muds will be discharged directly to the seabed. At this section TD of about 3150 m, a
weighted and inhibited mud (containing bentonite or polymer) will be spotted in the open hole. Then, a 20”
surface casing string, with high-pressure sub-sea well head, will be run in hole and cemented in place.
Again, it is likely that some cement will be discharged to the seabed as an overflow from the surface casing
cementing operations. The bottom of the hole will still be approximately 1750 m above the target
hydrocarbon bearing zone.

A blowout preventer (BOP) will then be installed on top of the sub-sea well head and a marine riser run from
the blowout preventer to the drill floor. The marine riser will provide a closed conduit for the drilling fluid and
cuttings to return to the surface while drilling the lower sections of the well. The mud and cuttings return
system also allows the effective management and treatment of the cutting and reuse of the muds.

The next section will be a 16” hole. This section will be drilled to the planned section TD using a synthetic-
based mud (SBM) system. A 13%” casing will then be run to bottom and cemented in place.

A 1274” hole section will be drilled using the SBM system to the planned section TD. Then, a 97%” liner will be
run and cemented in place.

Finally, an 8%2" hole section will be drilled to the well TD with the SBM system. Open-hole wireline logging
will be performed to measure various geological properties of the well bore to confirm the well stratigraphy.

Regardless of the formation evaluation process, the Stromlo-1 well will then be permanently plugged and
decommissioned in situ. Cement plugs will be set in the wellbore in line with the accepted Well Operations
Management Plan.
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Figure 2.6 Stromlo-1 well casing schematic

272 Drilling fluids

Drilling fluids (or muds) will be used during the drilling program to:

e control formation pressures

e create a hydrostatic head to maintain overbalance to the reservoir pressure and prevent blowouts
e increase wellbore stability through mud weight and chemical inhibition

e transport drill cuttings out of the hole to the mobile offshore drilling unit treatment system

e maintain the drill bit and assembly (lubrication, cooling and support)

e Seal permeable formations to prevent formation invasion.

Drilling fluids will be selected through evaluation of the technical, safety and environmental attributes of each
fluid in relation to the well design and site conditions. The environmental aspects of assessing various drilling
fluids, including muds and additives, will be managed in alignment with Equinor Australia B.V.'s chemical
management process which is consistent with the Offshore Chemical Notification Scheme (OCNS). The
Offshore Chemical Notification Scheme and Equinor Australia B.V.’s Chemicals Management system (SF
601.01 — Chemicals Management) provide a framework and up-to-date register which ranks the
environmental performance of chemicals used in offshore petroleum activities.

A well-specific drilling fluid program will be prepared by the drilling fluids contractor, assessed by Equinor
Australia B.V. prior to spud and approved if compliant with Equinor Australia B.V.’s standards, the accepted
Well Operations Management Plan and the accepted EP. The drilling fluid program will contain details of the
planned fluid composition for each section, well data, drilling fluid related risk assessment, execution plan
and procedures. This drilling fluid program will be implemented by the wellsite mud engineers on the mobile
offshore drilling unit. The drilling method requires the use of a combination of sea water with high-viscosity
sweeps and synthetic oil-based mud (SBM) in various sections of the hole.
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The drilling method requires the use of a combination of sea water with high viscosity sweeps and SBM in
various sections of the hole (see Table 2.7).

Table 2.7 Summary of the base case drilling methodology for the Stromlo-1 well

Hole size Cuttings discharge location Fluid type to drill section

427 Seabed (riserless) Sea water with high viscosity sweeps
26" Seabed (riserless) Sea water with high viscosity sweeps
16" Sea surface SBM

12%4" Sea surface SBM

87" Sea surface SBM

The riserless top-hole sections (42" and 26”) will be drilled with sea water and sweeps. High-viscosity
sweeps consist of approximately 90% sea water, with the remaining 10% made up of drilling fluid additives
that are either inert in the marine environment, are naturally occurring benign materials or are organic
polymers that are readily biodegradable in the marine environment. Drilling additives typically include sodium
chloride, potassium chloride, bentonite (clay), cellulose polymers, guar gum, barite and calcium carbonate.

Below these sections, there is a greater potential for technical challenges during drilling, and an SBM drilling
system will be used for the remaining hole sections. The use of SBM provides significant improvement in
wellbore stability, in addition to providing better lubrication and stability across large temperature variations.
Seabed temperatures are expected to be very low (~3 °C), but the temperature at the expected total well
depth could be around 90 °C.

The preferred base oil systems are aerobically degradable in sea water and have low toxicity.

2721 Synthetic based mud (SBM) system

The used SBM contains drill cuttings and is pumped back to the solids control equipment (SCE), on the
MODU where the drill cuttings are removed before being pumped back to the pits ready for reuse. The SBM
drilling fluids that cannot be reused (i.e. do not meet required drilling fluid properties or are mixed in excess
of required volumes) are recovered from the mud pits and returned to the shore base for onshore
processing, recycling and/or disposal. The mud pits and associated equipment/infrastructure are cleaned
when SBM is no longer required, with wastes returned to shore for disposal.

There are typically several mud pits on the MODU to mix, maintain and store fluids required for drilling
activities. The mud pits form part of the drilling fluid circulation system. The mud pits and associated
equipment/ infrastructure are cleaned out at the completion of drilling and completions operations.

Wash water and mud residue are normally treated in the rig’s bilge water treatment system with an oily water
separator. Treated fluid would only be discharged after it is tested and shown to have oil concentrations of
less than 15 ppm by volume. Fluid with over 15 ppm oil contamination by volume will be re-treated or sent to
shore for disposal at an approved disposal facility. If the selected rig does not have an adequate bilge water
treatment system, the wash water and mud residue will be stored on board and sent to shore for appropriate
disposal.

273 Chemical selection

The Drilling Fluid Program will detail the chemical additives that may be used in the various mud mixtures. In
the absence of Australian standards regarding the suitability of chemical additives, the selection of chemicals
will be guided by the Offshore Chemical Notification System. The Offshore Chemical Notification Scheme
and the Equinor Australia B.V. process (SF 601.01 — Chemical Management) provide a framework and
updated register which ranks the environmental performance of chemicals used in offshore petroleum
activities and discharged to the environment. The chemical selection will be guided by these two processes
to ensure environmental impacts and risks associated with chemical use are managed to a level that is As
Low As Reasonably Practicable and acceptable.
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The Offshore Chemical Notification Scheme uses the Oslo and Paris Conventions (1998) (OSPAR)
Harmonised Mandatory Control System to manage chemical use and discharge. The Harmonised Mandatory
Control System was introduced with a view to unifying regulations regarding the use and reduction of the
discharge of offshore chemicals across the Oslo and Paris Conventions (1998) signatories. The objective of
the Harmonised Mandatory Control System is to protect the marine environment by identifying those
chemicals used in offshore oil and gas operations with the potential for causing an adverse environmental
impact and restricting their use and discharge to the sea. A series of associated recommendations provide
guidance on how to compare the potential environmental impact of different chemicals in order to
preferentially select those with low potential for impact while fulfilling other (e.g. technical, health, safety and
environment and availability) requirements. This involves the generation of an environmental data set (i.e.
toxicity, persistence and bioaccumulation potential) and its evaluation using pre-screening criteria and a
decision-support tool called the Chemical Hazard Assessment and Risk Management Model.

In cases where the Chemical Hazard Assessment and Risk Management-ranking is not amenable or
applicable (e.g. for inorganic substances), equivalent assessments will be done by Equinor Australia B.V.’s
in-house chemical centre in accordance with the Offshore Chemical Notification Scheme guidelines:
https://lwww.cefas.co.uk/cefas-data-hub/offshore-chemical-notification-scheme/hazard-assessment-process/.

Environmental data specified in the harmonised offshore chemical notification format (HOCNF) or equivalent
(e.g. as per the European Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)
format) will be provided by supplier and used as the basis for assessment.

Equinor Australia B.V.’s governing document SF 601.01 — Chemicals management defines the process for
the assessment of the offshore operational use and discharge of chemicals for the project. This governing
document shall be applied to all “operational” chemicals which, through their mode of use, are expected to
be discharged to sea. This includes chemicals discharged during drilling operations and extends to rig
washes, pipe dopes and hydraulic fluids used to control well heads and test blowout preventers. The
selection process includes classifying chemicals according to the categories in Table 2.8. Only the green
(“Chemicals approved for use”) and orange categories (“Chemicals not automatically approved”, justification
requiring approval) of chemicals below in Table 2.8 will be used in the Stromlo-1 drilling program. Written
assessments and approvals will be given through Equinor Australia B.V.’s in-house Chemical Centre working
with the local Equinor Australia B.V. Health, safety and environment representative prior to the use of
chemicals not automatically approved for use.

Chemicals flagged with a “substitution warning” or “product warning” on the product template will be subject
to further assessment and consideration of the magnitude of the risk from the presence of hazardous
substances. In cases where equivalent chemicals with better health, safety and environment properties are
available and feasible, these shall be used. If suitable alternative chemicals are not available or feasible to
use, the local health, safety and environment personnel working with Equinor Australia B.V.’s Chemical
Centre will assess the risks and develop mitigation measures to reduce risks to as low as reasonably
practicable.

Table 2.8 Chemical classifications
Category Description Approval for use
Chemicals OCNS registered — ranked Gold or Silver All Gold/Silver/D/E and Pose little or no risk to the

approved for
use

(CHARM®), or E or D (non-CHARM#), with no
Substitution Warning or Product Warning

Not OCNS registered but are made entirely of
PLONOR chemicals

environment (PLONOR) chemicals will approved
with no further assessment.

Chemicals
not
automatically
approved for
use, but may
be approved
with written
assessment
and
justification

Not OCNS registered or PLONOR chemicals

Available environmental data is provided
demonstrating OCNS “Gold” or “Silver”, or
CHARMS “E “or “D” but there is a Substitution
Warning or Product Warning

OCNS Hazard Quotient white, blue, orange,
purple, A, B, C or have product/substitution
warning, or those that are not on the OCNS
Ranked List of Notified Chemicals

e For non-registered products a pseudo OCNS
assessment using the OCSN methodology for
non-CHARM products will be performed, using
available toxicity, biodegradation and
bioaccumulation data for the whole product or
constituents. If a D or E is achieved — no
further assessment required.

e If a product or substitution warning is in place,
or D, E cannot be achieved, then the following
will be performed:
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Category Description Approval for use

— investigation of potential alternatives, with
preference for options that are on the
OCNS Ranked List of Notified Chemicals
(Gold, Silver, or are Group E or D with no
substitution or product warning).

— further written risk assessment (e.g.
document alternatives assessment,
additional control measures, technical
requirements) of the selected chemical with
concurrence from the HSE Lead and
Drilling Manager that the environmental risk

is acceptable and ALARP
Chemicals OCNS registered and not “Gold” or “Silver” No chemicals from this category will be used
not approved | ranked (or E or D) which have Substitution
for use Warnings without justification for use

Provided testing data indicates the chemicals
do not rank OCNS Gold or Silver, or E or D,
and/or have a substitution warning with no
approved demonstration of justification for use

Chemical prohibition list (Equinor Australia
B.V.’s TR 1668) including those defined as
persistent (or very persistent) or bio
accumulative (or very bio accumulative) in
TR1011

*CHARM = chemicals with a colour banded ranking using the CHARM model (Chemical Hazard and Risk Management)

#Non-CHARM = chemicals not applicable to the CHARM model (inorganic substances, hydraulic fluids) are assigned an OCNS grouping, A- E
APLONOR = (Oslo and Paris Conventions (1998) List of) substances which are considered to Pose Little or No Risk to the Environment

tSDS = Safety Data Sheet

<CAS = Chemical Abstracts Service.

274 Cuttings and fluids treatment

Consistent with industry practice, all cuttings (rock fragments from the hole) generated during riserless
drilling of the 42” and 26" holes will be returned directly to the seabed, where they will be deposited in the
vicinity of the well head. The lower hole sections of Stromlo-1, comprising the 167, 124" and 8% sections
(plus contingent sections), will be drilled with a marine riser and an SBM recirculating drilling fluid system.
Cuttings returns will be treated on board the mobile offshore drilling unit prior to discharge to the sea to
minimise environmental harm.

Drill cuttings generated from the well are expected to range from very fine sediments to very coarse particles.
Cuttings will be separated from the drilling fluids by the solids control equipment (SCE). The SCE will include
shale shakers, cuttings dryers and possibly centrifuges to enable most of the muds to be separated from the
drill cuttings.

The fluids returned with the drilled cuttings will initially pass through a shale shaker where most of the mud
will be separated from the coarse cuttings. The cuttings with then will be passed through a cuttings dryer,
which will further remove SBM residue from the cuttings and possibly centrifuge which remove fine solids.
The cuttings are usually discharged below the water line and the recovered mud is recirculated into the fluid
system The target during drilling will be to reduce retained oil on cuttings (ROC) to as low as reasonably
practicable. Retained Oil on Cuttings will be monitored and not allowed to exceed a running average of 6.9%
(by weight on wet cuttings), averaged over the SBM hole sections. In most cases the oil on cuttings level will
be considerably less than 6.9%, but this will depend on cuttings’ size and formation rock quality. If an
average of <6.9% dry wt basis averaged over each section is not achieved, the rate of penetration will be
decreased to allow a wider margin of cuttings through the drier.

Samples of SBM being discharged from the cuttings dryer will be taken by the sample catcher and tested by
the mud engineer so the quality of overboard discharges is known. If there is an issue with the operational
dryer, processing will be switched to the back-up dryer.
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No bulk SBM discharges (e.g. tank dumps) will be permitted, with dump valves being locked closed while
SBM is in use. Any unused or recovered SBM will be shipped back to port and inspected by the mud
systems contractor. If it is subsequently determined that the recovered back-loaded SBM cannot be
reconditioned at an onshore treatment facility, the SBM will be disposed of at an authorised, onshore waste
management facility.

Table 2.9 represents indicative cuttings and fluid volumes based on the well design for Stromlo-1.

Table 2.9 Estimated volumes of drill cuttings and fluids discharged for Stromlo-1 well
Bore Well Cuttings Mud Discharge
diameter | interval Approximate Type Volume liquids Volume of solids | Peint
(inches) volume and solids discharged
discharged (m?) discharged (m3) | o, m?
42 Conductor 91.9 Sea water 263.91 3.6 9.54 Seabed
and sweeps
26 Surface hole | 266.5 Sea water 1193.96 3.1 37.04 Seabed
and sweeps
16* Intermediate | 203.4 Synthetic 12.72 175 | 2.23 Sea
hole based muds surface
12.25 Intermediate | 69.0 Synthetic 3.02 7.9 0.24 Sea
hole based muds surface
8.5 Reservoir 171 Synthetic 0.32 50 0.16 Sea
section based muds surface
Total 647.9 49.2
275 Cementing operations

After the casing has been run, cement will be pumped into the annular space between the casing and the
borehole wall to secure the casing and isolate the borehole. Cement will also be used for setting
abandonment plugs on completion of drilling.

Cementing chemicals will be selected according to Equinor Australia B.V.’s governing document SF 601.01
— Chemicals Management. The processes for selection and assessment of chemical additives are discussed
in Section 2.7.3.

Cement will be mixed as required to ensure minimal wastage. All excess dry cement will be brought onshore
for disposal.

Some cement may also be discharged at the seabed during the cementing of the conductor and surface
casing strings. The well will use about 200% excess cement when pumping for the conductor and surface
casing jobs to account for losses and over-gauge hole conditions and thereby to ensure a good seal.

276 Well evaluation

To reduce operational risks, no conventional coring, drill stem testing, production testing or flow testing will
be performed.

The well will be evaluated using Logging While Drilling (LWD) techniques and mud logging. Additional
wireline logging and sampling may be performed based on the results of the LWD evaluations.

2761 Wireline logging

Optional wireline evaluation will be undertaken to determine rock and fluid properties of the target zones. A
suite of standard wireline logs may be run, including gamma ray, neutron-density, resistivity, sonic,
acquisition of pressures and samples, vertical seismic profiling (VSP) and sidewall coring.

25

Wwww.equinor.com.au

Rev 3, November 2019



Environment plan ‘
Stromlo-1 exploration drilling program . 3 »
equinor %

2762 Vertical seismic profiling

Vertical seismic profiling is typically undertaken over a short duration at the completion of drilling the well as
part of the well evaluation program. Vertical seismic profiling sound source arrays are typically smaller (fewer
airgun elements) than those used for conventional marine seismic surveys. The vertical seismic profiling
source array will comprise up to three air guns with a maximum total volume of 750 cui. It will be positioned
at about 5-10 m below water surface. Vertical seismic profiling operations are expected to take 4-8 hours to
complete, with 7-9 shots being fired in rapid succession (5-10 seconds between shots); with five to 10-
minute breaks between levels. A total of 460 shots may be fired in a 24-hour period.

277 Plugging and decommissioning the well in situ

After drilling and completion of data acquisition and evaluation programs, the well will be permanently
plugged and decommissioned in situ, in accordance with Equinor Australia B.V. practices and the National
Offshore Petroleum Safety and Environmental Management Authority-accepted Well Operations
Management Plan that will be in place prior to drilling. Plugging and decommissioning procedures will isolate
the well and mitigate the risk of a potential release of wellbore fluids (including oil) to the marine
environment.

Plugging and decommissioning operations will involve setting a series of cement and mechanical plugs
within the wellbore, including plugs above and between any hydrocarbon-bearing intervals, at appropriate
barrier depths in the well and at the seabed. These plugs will be tested to confirm their integrity.

Section 572 (3) of the Offshore Petroleum and Greenhouse Gas Storage Act 2006 relating to removal of
property states that a titleholder must remove from the title area all structures, equipment and other property
that is not to be used in connection with the operations. This relates to removal of seabed infrastructure at
the end of exploration programs, which is considered the “base case”. The ALARP assessment did not
support well head removal at the end of the drilling program in such deep water well beyond the areas which
are actively trawled and where there is negligible benefit in removing a small piece of hard substrate from an
area of soft sediment (Table 6.6).

Given the deep water in the area (>2000 m), Equinor Australia B.V. intends to leave the well head
permanently in place after setting the plugs. Cutting and removing the well head is undertaken in some areas
to prevent the well head interfering with other maritime activities, particularly commercial trawl! fishing;
however, the fisheries in this region are limited to depths of <800 m. Leaving the well head in place in >2200
m water depth will not impact other marine users, including trawl fishers. Further, there is negligible benefit in
removing the wellhead from an environmental perspective because the area affected is very small in
comparison with the area of similar habitat in the Great Australian Bight Marine Park and its presence will not
compromise any values of the marine park.

The high cost of removing the wellhead relates to the extra vessel time required for the cutting and removal
operations. Equinor Australia B.V. has confirmed with a potential contractor that it would take up to three
days to safely remove a wellhead (P90 timing) at this water depth. The additional time and specialist cutting
equipment hire would add approximately US$3.5m to the program cost. This is considered grossly
disproportionate to the minimal environmental and social benefit to be gained from removal of the wellhead.
A remotely operated vehicle will then be used to retrieve the seabed transponders and associated
equipment. The remotely operated vehicle will be equipped with 2D sonar and cameras and will provide a
record of the seabed at the drill site before and after operations.

All plugging and decommissioning operations will be conducted in accordance with the Well Operations
Management Plan.
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3.0  Engagement and consultation

31 Community engagement and public comment

This section provides additional context on the extent of our community engagement. It is not assessable
and describes a level of engagement going beyond the regulatory consultation with Relevant Persons that is
required under the OPGGS(E) Regulations and described in Section 3.2 of this Environment Plan.

311 Background

Since becoming titleholder and operator of EPP39, we have carried out broad community engagement,
which led to the decision to voluntarily publish our draft environment plan for public comment. Detailed
information on the public comment process is included in the separate report on Equinor Australia B.V.’s
website, Statement of response to public comment. This document has been published on our website along
with this Environment Plan. The Statement of response to public comment is not part of this Environment
Plan.

In addition to publishing the Environment Plan, we also developed an Environment-Plan-in-brief to offer a
more digestible, “plain English” summary of our environment plan which is a 1,500-page scientific technical
document. The Environment-Plan-in-brief remains on our website for public access and serves as a tool to
better navigate the full EP suite of documents. During the public comment period we also held public drop-in
sessions to engage further with the community (described below).

The Regulations governing our industry stipulate a very targeted definition of “Relevant Persons” with whom
we must consult. This ensures deep and focussed consultation can be managed with those who might be
affected by the planned drilling activities. However, given the broader public interest in exploration in the
Great Australian Bight, we have gone significantly further in our engagement than the regulations require,
which we have described below. Through broad community engagement, including drop-in sessions and
public comment, the group of designated “Relevant Persons” becomes a small subset of the total community
able to provide input into our Environment Plan to ensure it would at least meet, and more likely exceed,
expectations (Figure 3.1).

Figure 3.1 Visual representation of broad community engagement
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312 Beyond regulatory consultation

Our community engagement has been broad given the level of community interest in our project and our
commitment to working with the communities in which we operate. We have gone beyond the requirements
of the OPGGS(E) Regulations for regulatory consultation with Relevant Persons (Section 3.2). Community
engagement has taken us from Torquay in Victoria to Albany in Western Australia. We have also hosted
some state politicians from South Australia and Victoria at our facilities in Norway.

Since taking up 100 per cent equity in EPP39 in 2017, we have met over 400 people representing 200
businesses and organisations, which is in addition to those we met during the drop-in sessions.

The primary focus of our engagement has been along the Eyre Peninsula and in Kangaroo Island (Figure
3.2). Although these communities are hundreds of kilometres from the project, they are the closest
communities to it. This region forms the primary base for fishers, tourism operators and other businesses
that operate in the coastal communities from the shoreline of the Great Australian Bight, so there is a natural
interest in our operations even though there is no current active fishing or tourism around the drilling location.

Our community engagement provided us with a range of views, including strong interest in the potential
economic benefits in the event of a commercial discovery. We discussed the value and importance of co-
existence between the oil and gas sector and local businesses, including tourism and fishing. We found
strong concerns about what could happen in the unlikely event of an incident and how well we were
prepared to respond to such an event. There was also a strong overarching message about the need for
transparency.

dPerth
4Esperance
4Bremer Bay

4Canberra
JAlbany

Where we have met stakeholders

Ny
.

equinor

dHobart

Figure 3.2 Primary locations of stakeholder meetings

With this understanding, it was important for us to look at how we could best mitigate concerns through
genuine and transparent interactive engagement, information sharing, and bringing potential improvements
to how we operate.

313 Meeting broadly across the community since 2017

Since taking ownership of EPP 39 in mid-2017, we have met individuals and members from the fishing,
aquaculture, First Nations, conservation, tourism, business and academic communities along with members
of sporting clubs, activist groups, charities, government (local, state and federal), NGOs and the general
community (Figure 3.3). We will continue to engage broadly with the community throughout the project.
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EPP39 Consultation and Engagement Timeline

BP awarded Statoil (Equinor) Equiner takes | Planned drilling E
EPP 39 farms in 100% equity ! Stromlo 1 E
| Great Australian Bight Research program 70% funded by BP/Equinor | | Ongoing publications from research ‘

2011 2012 > 2013

Seismic survey consultation

L | Drilling consultation on behalf of JV ‘ | Equinor- broad community engagement ‘
and acquisition

Broad community engagement- fishers, councils, business, local government, First Nations Peoples, environmental groups, conservation
groups, aquaculture operators, State government, Commonwealth Government, politicians, general community members, surfing, tourism

operators Ongoing consultation and engagement

Figure 3.3 Consultation and engagement timeline

Staff in our Australian office have met community members both broadly and regularly over the last two
years. We have gone on tours with a passionate dolphin conservation group, taken punts out to oyster beds
with growers, visited aquaculture facilities, observed the endangered southern right whales with calves at
Head of Bight, taken a formal tour with a knowledgeable DEW ranger to see the endangered Australian sea
lions on Kangaroo Island and sighted them again at Point Labatt.

On a number of these occasions we were joined by senior management from Norway who were keen to gain
a personal understanding of the environmental values and sensitivities in the Great Australian Bight.

This insight is very important to our senior management, and the understanding of the passion held for this
part of the Australian coastline is well understood and appreciated. It is a coastline that we intend to protect
during all our operations.

Community Engagement C}
Meetings R—R NGOs %%’ States @

More than 400 meetings held to Engagements with key NGOs- Consultation with five state agencies on
400 discuss the Environment Plan 15 Greenpeace, The Wildemess 5 project planning and response
Society, Sea Shepherd, ACCR-in requirements
Norway and Australia
Organisations \___/H' Public Information Sessionsg}Qg Community Meeting Places }3‘}Q\R
Met with more than 200 More than 170 participants met Meetings have been held in more than
200 separate organizations to discuss with subject matter experts 37 communities across Southern
the Environment Plan 170 during public information 37 Australia
sessions.
Nations Covered First Nations Peoples C A D 3 Tiers of Government ﬁfﬁ
Meetings have been held with Met members and/or Boards of We've met elected members of 35
stakeholders in both Norway and five South Australian Native Title municipalities, and all major parties at
2 . 5 o >100
Australia groups & other individuals and a Federal and State level

organisations

Figure 3.4 Community engagement
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314 Public comment and drop-in sessions

Equinor Australia B.V. took an early decision to publish its Environment Plan and was the only company to
voluntarily do so prior to it recently becoming mandatory. It was clear from our early engagement that
community members wanted to see our full plans, and this fitted in well with our values. Our environment
plan was published on our website for 30 days, and over 30,000 entries submitted to us via NOPSEMA'’s
portal. This included input from some Relevant Persons who were previously consulted on the potential
impacts of the drilling activity on their interests. A report outlining changes to the Environment Plan as a
result of the public comment is published on our website.

We invited a broad cross-section of community members in Port Adelaide, Kangaroo Island, Port Lincoln,
Streaky Bay and Ceduna to drop-in sessions while our draft Environment Plan was open for public comment
(Figure 3.5). Public notices were placed in the local newspapers the week prior to the drop-in sessions and
we provided copies of the advertisements to local councils who committed to posting them on noticeboards
and council websites. All the public sessions were open to everyone. Based on feedback from previous
engagement, we ensured there were subject matter experts in drilling, environmental science, oil spill
response, marine biology and stakeholder engagement present at the sessions to discuss any specific
questions from community members.

Drop-in Session

locations —BegidCeduna g
~dStreaky.bay,

3
Seven subject matter experts assembled
to answer questions about the
Environment plan:

Marine Biology and Marine Ecosystems
Drilling X :
Emergency response .‘KII"IQSCOte
Consultation

Sessions ran forup to 11 hours

s

‘2Port Adelaide;

Port*LihcoIn
S s

= Attendees were both public drop-in and
via invitation

= Atotal of around 170 community
members attended the public sessions

Figure 3.5 Locations of public drop-in sessions

We found themes from the drop-in sessions were very consistent with those that had emerged during our
ongoing community engagement activities. We provided people with the opportunity to voice their concerns,
and discussed opportunities, listened to all views presented and gave clarifications to questions about our
draft Environment Plan. Overall, we believe concerns expressed were genuine. In fact, these concerns are in
many ways the same as those held by Equinor Australia B.V., which is why we go to extraordinary lengths to
ensure our operations can be carried out safely. Preventing incidents is always our key focus and we will not
conduct this activity if we cannot do it safely.

Several other questions and concerns were raised, such as our position on climate change, the need for
more exploration, how we invested in local communities, our investments in marine research, seismic
exploration, met-ocean conditions and our drilling experience and expertise.

Most of the people who attended, including many who opposed our project, appreciated these drop-in
sessions. They were grateful for the opportunity to engage face-to-face, and the multiple desks staffed by the
various subject matter experts allowing for meaningful exchanges within their areas of interest. During the
Kangaroo Island drop-in session, one community member identified that we had not included the output from
sea floor mobile operational diving unit positioning transponders in our sound emissions analysis. This has
now been considered in the environment plan.
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Equinor Australia B.V.’s drop-in sessions complemented the previous Commonwealth and state government
drop-in sessions held in similar locations staffed by the Department of Industry Innovation and Science,
NOPSEMA, NOPTA, Parks Australia, SA Department for Energy and Mining and the SA Department of
Planning, Transport and Infrastructure.

During these multiple drop-in sessions, people were provided the opportunity to gain a strong understanding
of the governing processes behind offshore oil and gas exploration in Commonwealth waters, the stringent
requirements placed upon title holders regarding the environmental management of offshore projects, and
emergency preparedness requirements.

315 Environmental NGOs

Equinor Australia B.V. has engaged with key environmental NGOs for some years. We meet with global
NGOs regularly in Norway and other countries where we operate. In 2016, 2018 and 2019 at least one
Australian representative from an environmental NGO has been provided with an opportunity to present their
views about our project in the Great Australian Bight to our shareholders and has met senior management in
Norway. During Equinor Australia B.V.’s Annual General Meeting in Norway in May 2019, Greenpeace
Australia Pacific and The Wilderness Society Ltd were offered a platform to address senior management and
shareholders. A shareholder proposal to “refrain from oil and gas exploration in certain sensitive areas” was
considered and voted on.

Submissions were made by environmental NGOs during the public comment period and assessed in the
same manner as all submissions we received. More recently, we have met or offered to meet Greenpeace
Australia Pacific Australia, Sea Shepherd Australia Limited Australia and The Wilderness Society Ltd. These
three key groups and others have received regular updates on our plans via email since we took over the
ownership of EPP39. We reached out to these three groups during the public comment period to facilitate an
informed discussion on the published environment plan, but our offers to meet during this period were not
accepted. No staff were noted attending any of the drop-in sessions held during the public comment period,
although individual members may have attended.

Input from environmental NGOs has been received from multiple sources, consisting of face to face
meetings in Norway and Australia, presentations to Equinor Australia B.V.’s Annual General Meetings, via
public comment, direct correspondence, and indirectly via media releases. All input was considered in the
preparation of our Environment Plan.

Since the end of the public comment period, we have met with The Wilderness Society Ltd in Adelaide twice
(once with a senior executive team from Norway), Sea Shepherd Australia Limited once and have an
outstanding offer to meet Greenpeace Australia Pacific. All meetings in Norway and Australia have been
held respectfully and clear philosophical differences have been acknowledged.

Since 2016, we have had over 15 meetings with key environmental and climate NGOs such as Greenpeace
Australia Pacific, The Wilderness Society Ltd, Sea Shepherd Australia Limited and Australian Centre for
Corporate Responsibility including presentations at shareholder annual general meetings (AGM) in
Stavanger, and face-to-face meetings in Australia and Norway.

We have also met with smaller conservation groups in Kangaroo Island with specific interests around marine
life and gained insights into key local conservation issues from these groups who voluntarily donate
significant hours into raising awareness around those interests.
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Everyone gets to review all elements of our EP
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activities response
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Relevant Persons - Government

State and Federal governments receive input from multiple

departments and agencies, communities, and businesses such / / /
as fishing, and provide important input into our environment
plan and emergency response plans

Relevant persons- other
Consult on plonned drilling activities with fishers and J f
researchers with interests proximate to our drilling

Understand how drilling may have impacts on these interests

Topics at meetings and drop-in sessions cover all elements of
our plan

Broader Community
Everyone gets to provide input via public comment, with many J
having multiple opportunities.

Figure 3.6 Review process for the Environmental Plan

316 Engagement with First Nations Peoples

We have met with, and presented to, the Barngarla, Narungga and Nauo Native Titleholders and claimant
boards respectively. We also have meetings pending with the Wirangu 2 claimants and the Far West Coast
Aboriginal Corporation following meetings we have had with individual members of these groups. We have
met twice with the Alinytjara Wilurara Natural Resources Management (NRM) board, which is the only all
Aboriginal NRM board in Australia. During a visit from our Norwegian senior management, we also met with
members of an Eyre Peninsula based Aboriginal sporting club who described the importance of the role the
club plays with Aboriginal youth. It was important to us to understand this context as we look at how we can
better support the communities within which we operate.

For us, it was important to be honest with respect to the limited opportunities that would be available in the
early short-term exploration phase. The five Native Title Claimants and Holders we are engaging with
represent First Nations peoples covering an area approximately twice the size of Tasmania.

During our drop-in sessions, both the Barngarla Determination Aboriginal Corporation (BDAC) and the Far
West Coast Aboriginal Corporation (FWCAC) were offered specific time slots to meet with our subject matter
experts, with members of the BDAC attending.

317 Fishers and aquaculture

Through ongoing engagement with people from the broader fishing, seafood and aquaculture sectors since
mid-2017, we have gained a good understanding of their perspectives and insights. We understand their
concerns about potential impacts on their businesses in the event of an oil spill and discussed the fact we
share the same concerns, which is why we would not undertake the activity unless it could be done safely.
Other local issues raised by members of this sector included power reliability and costs given the energy-
dependent nature of their processing facilities and the concerns about the reliability of electricity supply in the
region. Some saw the potential benefits improved infrastructure could bring in the success case. For
example, improved airport connections could result in fresh produce being shipped versus frozen,
significantly improving margins.

318 Tourism, surfing and coastal businesses
It was important for us to engage with marine-dependent tourism operators including eco-tourism,
conservation and other marine tourism operators, along with the broader coastal community. Tourism is an

important regional economic driver. A wide variety of views were canvassed. We discussed oil spill risk,
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consequence and management and the opportunity for co-existence. We looked at examples from the North
West Shelf of Western Australia including the World Heritage listed Ningaloo Reef's co-existence with the
nearby oil industry. Another example raised was Esso and BHP’s Bass Strait 50 year plus operations in
Victoria and other oil and gas operators in the Otway Basin, which shares the tourism values of Victoria’'s
Great Ocean Road, the 12 Apostles and Bells Beach where an internationally significant surfing event is
held. We also discussed Equinor Australia B.V.'s co-existence with tourism in Norway, including sharing
seas with cruise liners and coastal ports with tourism operators.

A representative from the surfing community was also provided an opportunity to speak during the 2019
Annual General Meeting and present a petition from the surfing and broader community to our senior
management.

319 Compensation scheme

Most people we spoke with had a clear understanding that an oil spill was a very unlikely event, and trusted
Equinor Australia B.V.’s record of applying the most stringent safety standards to all our operations.
Nevertheless, it was reasonable for people to still be concerned about how they might be compensated
should they suffer a financial loss as a result of any major oil spill from our drilling operation, and the concept
of taking an oil company to court to assess any claim seemed overly burdensome. Many small family
businesses were keen to understand how they could keep their businesses operating during such an event.

We are confident in our ability to drill safely without impacting the economic interests of others in the area.

However, we acknowledged these concerns and have established a process to compensate anyone in the
unlikely event that they suffer a financial loss caused by our operations. In developing this scheme, we
looked locally and internationally for comparable arrangements to inform our approach. However, there was
no existing scheme that met the specific needs of our stakeholders.

We invested time and resources to design a bespoke arrangement (Figure 3.7). The scheme has been
developed in collaboration with Australian legal experts to ensure it is fit for purpose. We have worked hard
to ensure the process is easy to understand. It is designed to be fast, transparent and independent from
Equinor Australia B.V. The scheme effectively clarifies how the risk shifts from the stakeholder to Equinor
Australia B.V. and was well received by most of those who raised such concerns.

Independent Claims will be assessed by an independent panel.
Simple The model is a clear process that is easily understood.

The model allows for immediate funding to meet the applicant’s financial commitments, for example

Fast
mortgage repayments, employee wages and rental payments.
No Cost There will be no out of pocket cost for lodging a claim.
. The scheme is open to anyone who believes they have suffered a financial loss caused by our
Accessible :
operations.
No limit There is no limit to the amount that can be claimed. Claims can be made for losses including past

and future incomes. There is also no limit on the number of claims that can be made.

Figure 3.7 Equinor Australia B.V. compensation scheme principles

3110 Collaboration

Equinor Australia B.V. looks for opportunities for collaboration wherever we operate. Being a positive
contributor to the local and broader community is important to us. Over the years we have invested
significant sums into marine research, and we have also worked hard to promote science, technology,
engineering and mathematics (STEM) amongst community members where we operate.
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The science, technology, engineering and mathematics investments would be a core area for future
community investments in the success case, and early engagement with the local community has generated
interest in this area.

We have already invested as partners in the Great Australian Bight Research Program. This collaboration in
partnership with BP was with CSIRO, the Government of South Australia, the South Australian Research
and Development Institute (SARDI), the University of Adelaide and Flinders University (Figure 3.8). This was
a five-year project that ended in 2018. More details are on http://www.misa.net.au/GAB.
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Figure 3.8 Local partners to Great Australian Bight Research Program

The Great Australian Bight Research Program comprised of 16 inter-related projects covering seven
research themes: physical oceanography, open water (pelagic) research; sea floor (benthic) biodiversity;
apex predators; petroleum systems; socio-economic analysis; and integration and modelling. The project
generated significant quantities of data, which is publicly available and has driven, and will continue to drive,
published scientific papers that improve our understanding of the Great Australian Bight.

APPEA members are some of the largest contributors to the marine sciences in Australia. For example,
other Great Australian Bight operators have been long terms sponsors of research into southern right whales
in the Great Australian Bight.

During the exploration phase we will continue to explore modest opportunities for collaboration and
community investment, with the potential for these to grow significantly in the success case. We believe
success is something to be shared.

3111  Community engagement outcomes

We have engaged broadly with the community and this engagement goes beyond the requirements of the
OPGGS(E) Regulations for regulatory consultation with Relevant Persons. We took what we learned and
identified how we could ease any concerns related to our activities, while acknowledging some areas were
beyond the project scope (e.g. seismic exploration) or more a matter of public policy (Australia’s need for
exploration).

We have been very appreciative of the public input into the preparation of our environment plan. The result
of this broad dialogue and public comment process was significant, and resulted in the following combined
outcomes:

o the full publication of our draft Environment Plan for public comment

o the commitment to publish the full final Environment Plan after acceptance by NOPSEMA
e the improvement of our draft Environment Plan following the public comment process

o the publication of a report highlighting the public comments trends

o the organisation of drop-in sessions with subject matter experts to better inform the public during the
public comment period

o the inclusion of sound emissions emanating from the seafloor transponders in our noise analysis —
arising out of a drop-in session

o the recognition that we needed to further assess the ALARP process on capping stack deployment
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o the further consideration of operating months with respect to noise and southern right whales. October
and May have now been removed from the operations window

o the development of a compensation scheme that would provide a simple process for independent and
timely compensation for anyone suffering a financial loss as the result of a major spill from our well.

3.2 Consultation with relevant persons

321 Purpose

Consultation with relevant persons was completed as required under Regulation 11A of the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009. All relevant persons were
provided enough information to allow them to make an informed assessment of any possible consequences
of the activity on their functions, interests or activities and a reasonable period of time was allowed for them
to respond and for consultation to occur.

322 Definitions and identification

Regulation 11A (1) of the Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations
2009 identifies five groups as relevant persons who must be consulted with in the course of preparing an
environment plan.

For the purpose of convenience, we have grouped the relevant persons into three categories:
Category 1 — Relevant government departments — 11A (1) (a), (b), (c)

The purpose of the first category is to ensure that we have developed our plan in consultation with each
relevant government department and agency (state and federal). The regulation ensures that governmental
bodies with jurisdiction or authority over areas that may be affected by both planned and unplanned events
have been provided with an opportunity to raise objections or claims, which are reviewed, responded to, and
resolved as far as possible by Equinor Australia B.V.

The first category includes the following, each a relevant government department or agency:

e each department or agency of the Commonwealth to which the activities to be carried out under the
environment plan may be relevant

e each state department or agency to which the activities to be carried out under the environment plan
may be relevant

e the South Australian Department for Energy and Mining.

Process undertaken by Equinor Australia B.V. to identify and consult with relevant government departments
included we:

1. Identified the environment that may be affected by unplanned events; the Risk Environment that May Be
Affected (Risk EMBA). This is defined by an unmitigated worst-case discharge oil spill simulation using
stochastic modelling (i.e. one hundred simulations of an oil spill in different met ocean conditions).

Identified the states with shorelines in the Risk Environment that May Be Affected.

3. Consulted with federal and state agencies who would have a role in the event of marine pollution in
waters under their respective jurisdiction.

4. Consulted with all other state and federal agencies who have, or would have, a function or jurisdiction in
respect of matters that had a sufficient link to the drilling activity or the emergency response
arrangements.

The following tables (Table 3.1 and Table 3.2) list all relevant persons consulted under Category 1.
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Table 3.1 Category 1 — state relevant persons

State | Department or agency and function
Emergency response and Oil and gas regulator | Fisheries resources | Environmental
monitoring or central agency management management

NSW | Roads and Maritime Services Department of Planning | Department of Department of
Environmental Protection and Environment (DPE) | Primary Industries Planning and
Authority (EPA) (DPI) Environment (DPE)

SA Department of Planning, Department for Energy | Department of Department for
Transport and Infrastructure and Mining (DEM) Primary Industries Environment and
Environment Protection Department of the and Regions (PIRSA) | Water (DEW)
Authority (EPA) Premier and Cabinet
Police (SAPOL) (DPC)

Tas Environment Protection Department of state Department of Department of
Authority (EPA) Growth (DSG) Primary Industries, Primary Industries,
Department of Primary Parks, Water and Parks, Water and
Industries, Parks, Water and Environment Environment
Environment (DPIPWE)

Vic Department of Jobs, Precincts Earth Resources (ER) Victorian Fisheries Department of
and Regions (DJPR), (DJPR) Authority (VFA) Environment, Land,
Department of Transport Water and Planning
Environment Protection
Authority (EPA)

WA Department of Transport (DoT) Department of Mines, Department of Department of
Environment Protection Industry Regulation and | Primary Industries Biodiversity,
Authority (EPA) Safety (DMIRS) and Regional Conservation and

Development Attractions (DBCA)
(DPIRD) Department of
Water and
Environmental
Regulation
Table 3.2 Category 1 — Commonwealth relevant persons
Function Department or agency

Maritime Safety

Australian Maritime Safety Authority

Fisheries management

Australian Fisheries Management Authority (AFMA)

Environmental management

Department of the Environment and Energy (DEE)
Director of National Parks (DNP)
Australian Antarctic Division (AAD)

Industry regulator

Department of Industry Innovation and Science

Defence Department of Defence (DoD)

Research Commonwealth Scientific and Industrial Research Organisation
Fisheries Research and Development Authority (FRDC)

Biosecurity Department of Environment and Energy (DAWR)

Category 2 — People and organisations whose functions, interests or activities may be affected by
planned activities — 11A (1) (d)

The purpose of Category 2 is to ensure that Equinor Australia B.V. effectively communicates and consults
with persons and organisations whose functions, interests or activities may be affected by activities to be
carried out under the environment plan, that is, the activities under the environment plan have the potential
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to impact or make a change to that person or organisation's functions, interests or activities. Our aim is to
foster positive coexistence of multiple organisations operating in the same area. Once identified as a
Relevant Person, Category 2 persons are provided an opportunity to raise objections or claims about the
activities that will be evaluated, responded to, and resolved as far as possible by Equinor Australia B.V.

The regulation uses three terms that Equinor Australia B.V. has defined having regard to the objectives of
the Offshore Petroleum and Greenhouse Gas Storage Act 2006, Section 280(2) of the Act, the regulations
and Environmental plan decision making guideline (NOPSEMA 2018) (Table 3.3).

Table 3.3 Definition of functions, interests and activities

Functions | A person or organisation’s power, duty, authority or responsibilities

Interests | A person or organisation’s rights, advantages, duties and liabilities; or a group or organisation having a
common concern

Activities | A thing or things that a person or group does or has done

Process undertaken by Equinor Australia B.V. to identify and consult with this category of Relevant Persons
where we:

1. Identified the area that may be impacted by the drilling activity.

Equinor Australia B.V. assessed the geographic footprint of each activity that will occur during the drilling
operations. Underwater noise will affect the greatest area of the environment around the well-site. All other
aspects of the activity such as discharge of drilling muds and cuttings will affect a much more localised area
as shown in Figure 3.9. The figure is also showing past exploration wells drilled since 1960. The environment
that may be affected by planned activities (Impact Environment that May Be Affected) is represented by the
yellow circle which has a 40 km radius.
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Figure 3.9 Stromlo-1 well Impact Environment that May Be Affected
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2. ldentified persons who have functions, interests and activities within the Impact Environment that May
Be Affected.

Equinor Australia B.V. carried out the following steps to identify this category of relevant persons:
e reviewed BP p.l.c.’s consultation logs

o reviewed Australian Fisheries Management Authority data to determine Commonwealth fisheries areas
that partially or wholly overlap with the Impact Environment that May Be Affected

o reviewed Department of Primary Industries and Regions data to determine state fisheries areas that
partially or wholly overlap with the Impact Environment that May Be Affected

o confirmed Department of Primary Industries and Regions data with Wildcatch Fisheries South Australia
(WFSA)

e undertook online searches for local businesses and operators who may operate in the Impact
Environment that May Be Affected

e sought and considered the recommendations and referrals of existing relevant stakeholders for as to
which, if any, other persons we should consider.

e Relevant Persons identified in Category 2 are listed in Appendix 3-1.

3. In determining whether a person, organisation or group was potentially impacted by the planned
activities, a careful assessment and determination was made of whether the identified function, interest
or activity may be actually affected by Equinor Australia B.V.'s planned activity. ‘Affected by’ considers
any change, whether adverse or beneficial, that wholly or partially results from the planned activities. It is
considered that functions, interests and activities are not affected by an activity if they cannot be
changed by the activity.

Equinor Australia B.V. has engaged in an extensive, wide ranging and lengthy process of public
consultation. Equinor Australia B.V.'s objective in so doing was to ensure transparency, and a significant
and real opportunity was afforded to both relevant persons under the Act, and persons who do not qualify as
"relevant persons”, of providing input into Equinor Australia B.V.'s plans. In order to encourage and facilitate
such genuine broad community engagement and consultation, Equinor Australia B.V. took a number of
measures which were well in excess of its regulatory requirements. Those measures included (but were not
limited to publishing a "plain English" summary of its draft EP — the objective was to make the information
concerning Equinor Australia B.V.'s plans more accessible and readily comprehensible by all members of the
public. This summary publication was in addition to Equinor Australia B.V.'s voluntary publication of its entire
draft EP and inviting public comment on it. The summary remains on Equinor Australia B.V.'s website and
continues to be used as a tool to effectively navigate and understand the full draft EP.

Again, with the objective of facilitating broad public consultation, Equinor Australia B.V. also conducted
public drop in sessions (advertised in advance). Experts in the relevant disciplines attended those sessions
to address queries from and to interactively engage with members of the public, and to discuss any issues
raised with interested community members.

Category 3 — Any other people or organisations we consider relevant — 11A(1)(e)

The purpose of Category 3 is to enable us to identify and include in the consultation process any other
people or organisations that do not satisfy the definition in Category 2, but that we nevertheless consider to
be relevant on the basis that they could materially contribute to improving the environment plan.

The draft environment plan was published in full on 19 February 2019 and the public had the opportunity to
review and provide relevant comments on it for a 30-day period. This process did not result in the
identification of any relevant persons under Category 3.

Equinor Australia B.V. is committed to transparency and public consultation and engagement in respect of its
project. In furtherance of this commitment, and as part of its measures beyond its regulatory requirements,
Equinor Australia B.V. has in the past offered a platform to a number of NGOs to meet and address senior
management and shareholders. Most recently, Equinor Australia B.V. has also offered to meet a number of
environmental NGOs in Norway and in Australia, including Greenpeace Australia Pacific Australia, Sea
Shepherd Australia Limited Australia and The Wilderness Society, to encourage and facilitate an informed
discussion on the draft EP. Submissions were made by a number of environmental NGOs during Equinor
Australia B.V.'s extensive consultation process, and were duly considered by Equinor Australia B.V. Equinor
Australia B.V.'s consultation process has been fulsome and effective, including (but not limited to)
environmental NGOs, despite those organisations not falling within the definition of "relevant persons" for the
purposes of the OPGGS(E). Equinor Australia B.V. has continued to maintain an open and transparent
dialogue with these groups and other community members to ensure the best outcomes for the project.
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323 Methods

3231 Emails

Formal consultation with relevant persons commenced with the distribution of invitations to comment. Each
email included an activity description and an offer to meet, and other relevant information where appropriate.

3232 Meetings

We met with government agencies and departments, including response agencies from Western Australia,
South Australia, Victoria, Tasmania and New South Wales. We also met with fishing associations and a
research group.

324 Outcomes

Outcomes from regulatory consultation are contained in Appendices 3-1 and 3-2. Equinor Australia B.V.’s
approach to relevant persons consultation reporting is as follows:

(i) A list of each response by a relevant person (Appendix 3-1).

(ii) A list of each objection or claim about the adverse impact of our planned activities to which the
environment plan relates, as relevant to the relevant person or organisation (Appendix 3-1).

(ii)a) An assessment of merit of objections or claims identified in (ii) above (Appendix 3-1), noting new
control measures to be implemented where applicable.

(iii) A copy of the titleholder's response, or proposed response, if any, to each objection or claim
identified in (ii) above (Appendix 3-1), or to each issue raised in (i) above that was not identified as
claim or objection.

(iv) A copy of the full text of any response by a Relevant Person (Appendix 3-2). Note that this appendix
has not been published for stakeholder privacy reasons.

325 Ongoing consultation

We will continue to consult with relevant Commonwealth and state authorities, and other relevant interested
persons and organisations. We define relevant interested persons and organisations as all relevant persons
from Categories 2 and 3 except those that have advised Equinor Australia B.V. they are not interested in
being consulted about the project. The ongoing consultation plan is covered under Section 9.0,
Implementation Strategy.

3.3 References

National Offshore Petroleum Safety and Environmental Management Authority, 2018. “Environment plan
decision making guideline”. Available from https://www.nopsema.gov.au/assets/Guidelines/A524696.pdf.
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40  Existing environment of the Impact Environment that May Be Affected

This section addresses OPGGS(E) Regulation 13(2), which requires an environment plan to include a
description of the environment that may be affected by the petroleum activity (Environment that May Be
Affected) and to detail particular relevant values and sensitivities of that Environment that May Be Affected.
For the purposes of managing the impacts associated with the planned petroleum activity and risks
associated with unplanned events, Equinor Australia B.V. has established two Environments that May Be
Affected, as follow:

1. Impact Environment that May Be Affected: the geographical area encompassing the environment that
may be affected by the planned activities in the Operational Area. The maximum extent of underwater
noise effects (with a conservative buffer allowance) is the dimensioning factor for this area. The Impact
Environment that May Be Affected has been used to identify relevant stakeholders whose interests,
activities or functions may be affected by the activity and to support the assessment of impacts from the
project and is described in this section.

2. Risk Environment that May Be Affected: the geographical area encompassing the environment that may
be affected by the unplanned events associated with the planned activities within the Operational Area.
The maximum extent of an oil spill due to a loss of well control (LOWC) resulting in a major blowout is
the dimensioning factor for this area. The Risk Environment that May Be Affected has been used to
inform the oil spill response planning and oil spill risk assessment (Section 7.0) and is addressed in
Appendix 7.3, and not discussed any further here.

41 Defining the Impact Environment that May Be Affected

Of the aspects of the planned activities that will occur during the drilling program at Stromlo-1, those that will
affect the greatest area of the environment around the well site are underwater noise emissions from vertical
seismic profiling of the well and mobile offshore drilling unit thruster operation. All other aspects of the
activity such as light emissions, discharge of drilling muds and cuttings will affect a much more localised
area. Section 6.3 provides a description and assessment of the impacts associated with sound, discharge of
muds and cuttings, cementing, seabed disturbance, light and the other aspects and shows that sound
impacts affect the broadest area. Therefore, the geographic extent relates to the environment that may be
affected by underwater sound during drilling and is hereafter referred to as the Impact Environment that May
Be Affected. Details of the underwater sound assessment, including full definition of all terms are included in
the sound modelling report (Appendix 6-1) and discussed in terms of environmental impacts in Section 6.3.

Sound propagates better through water than air, and low frequency sounds may travel long distances,
however, the potential for environmental effects (impact on receptors) decreases rapidly with distance from
the source as the sound levels attenuate through spreading, refraction, reflection and absorption. The
underwater environment is naturally noisy with ambient underwater sound from waves, wind, swell, lightning
and biological sound. Existing anthropogenic use of the deep offshore waters for commercial shipping also
contributes to the ambient sound levels with which the marine biota co-exists. A measurement program in
the deep offshore waters of the Ceduna Sub-basin measured ambient noise levels up to 144 dB re 1 pPa
(SPLrms) and attributed them to distant blue whale vocalisations and vessel noise (McCauley et al. 2012).
Whale migration and commercial shipping across the Bight are regular sources of underwater sound in the
Stromlo-1 area. Being offshore near the main shipping lane, the Impact Environment that May Be Affected is
subject to existing high levels of ambient sound. Migrating whales, tuna and other oceanic species encounter
and are known to co-exist with anthropogenic sounds associated with shipping with no indication of adverse
impact on biology or ecology.

Equinor Australia B.V. has completed underwater sound propagation modelling on the loudest sources of
underwater sound associated with the activity — thruster (propeller) sound from the mobile offshore drilling
unit dynamic positioning system and acoustic source discharge during vertical seismic profiling. The Equinor
Australia B.V. modelling team selected relevant generic acoustic source levels, based on previous studies
and industry knowledge, and modelled 3D propagation of the expected sound emissions; considering water
depth, source power, seabed types, water sound speed profiles and other factors known to affect sound
propagation underwater.
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The underwater sound propagation modelling examined sound levels at distance from the well site and
mobile offshore drilling unit in terms of threshold values, which are generally accepted by underwater
acoustic scientists (as detailed in Appendix 6-1) and in terms of background (ambient) sound levels recorded
in the central Great Australian Bight. Where the effects on biota are uncertain, a highly conservative
approach to setting the thresholds was adopted based on information published in peer-reviewed literature.
The threshold values comprise the range of sound levels which may have different effects (behavioural
disturbance with no impact on movements, disturbance leading to avoidance of the area, injury /
physiological damage) on the range of receptors in the area to be ensonified. The modelling results in
relation to thresholds for impacts on plankton, larger invertebrates, fish and marine mammals, are described
in the underwater sound modelling report (Appendix 6-1).

The Impact Environment that May Be Affected (Figure 4.1) was based on the greatest distance from the
greatest sound sources (vertical seismic profiling and mobile offshore drilling unit thrusters and
transponders), beyond which no effects are predicted for the most sensitive receptors; with a conservative
buffer area added to allow for uncertainties in the levels of predicted impact. The Impact Environment that
May Be Affected encompasses the:

e zone of behavioural disturbance of cetaceans; set by a root mean square sound pressure level (SPLrms)
threshold of 160 dB re 1 yPa (National Marine Fisheries Service (NMFS) 2018), which extends for a
maximum of 9 km from the well site

¢ National Marine Fisheries Service (NMFS) (2018) cumulative sound threshold (179 dB Sound Exposure
Level (SEL) 24hr) for a continuous sound source effects on low-frequency sound (140 dB SPL), which
equates to a maximum of 25 km

e conservative Southall et al. (2007) thresholds for behavioural effects due to impulsive sound (140 dB
SPL) which equates to a maximum of 17 km

e spatial extent of acoustic impacts from all sources of high- and low-frequency sound and, all other
biological and ecological receptors

o distance to the point where sound levels would fall to within the upper range of ambient sound levels
(<140 dB re1uyPa SPLrms) in the Ceduna Sub-basin was approximately 12.5 km.

The size of the Impact Environment that May Be Affected for the activity was conservatively set at a radius of
40 km around the well site to allow for any uncertainty in predicting the exposure and sensitivity of marine
biota to underwater sound. This means that beyond the Impact Environment that May Be Affected, it is highly
unlikely that any marine mammal, fish or invertebrate would be adversely affected by the underwater sound
levels generated by the activity.

The physical, biological and socio-economic environment in and around the Stromlo-1 well site, and the
regional setting of the Impact Environment that May Be Affected, are described in this section, together with
the particular values and sensitivities of the area.
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Figure 4.1 Stromlo-1 exploration drilling program Impact Environment that May Be Affected
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472 Sources of data

A search using the Environment Protection and Biodiversity Conservation Act 1999 Protected Matters
Search Tool (PMST) was conducted in April 2018 for the Impact Environment that May Be Affected. The
Protected Matters Search Tool report (Appendix 4-1) was used to identify matters of national environmental
significance and other matters protected under the Environment Protection and Biodiversity Conservation
Act 1999. The Protected Matters Search Tool report was reviewed in order to identify and remove
Threatened and Migratory species that do not occur within the Impact Environment that May Be Affected,
such as shallow water or coastal species and protected areas.

Species-specific information was gathered using the Department of Environment and Energy Species Profile
and Threats (SPRAT) database, species recovery plans, published conservation advice and peer-reviewed
scientific publications. A key source of relevant baseline information was the Great Australian Bight
Research Program (GABRP) which led to the publication of series of reports and scientific publications,
many of which are currently under peer-review by scientific journals.

Information of the seabed and sea floor state was gathered during a geotechnical survey in 2013 and
augmented by information and findings from the recent Great Australian Bight Research Program and Great
Australian Bight Deepwater Marine Program (GABDMP). Metocean data was derived from collected raw
data in the Great Australian Bight (2012) and historical databases.

Information on fisheries was derived from state and Commonwealth online and published fishery reports and
personal communication with government fishery experts. It should be noted that there is often a lag of
several years in publishing fishing catch statistics and in some cases data on recent catch and effort is not
available

421 Great Australian Bight Research Program

The Great Australian Bight Research Program was a four-year, $20 million research program funded by Joint
Venture partners Equinor Australia B.V. (then Statoil Australia Theta B.V.) and BP p.l.c., the Commonwealth
Scientific and Industrial Research Organisation and Marine Innovation Southern Australia partners — the
South Australian Research and Development Institute, University of Adelaide and Flinders University. The
overall aim of the Great Australian Bight Research Program was to improve understanding of the
environmental, economic and social values of the Great Australian Bight. It was undertaken between April
2013 and September 2017 by multi-disciplinary research teams from Commonwealth Scientific and Industrial
Research Organisation, South Australian Research and Development Institute (SARDI), the University of
Adelaide and Flinders University. More than 100 scientists were involved in the Great Australian Bight
Research Program, which comprised seven themes including five with an ecological focus:

e Oceanography — collection and analysis of data to develop ocean models to better understand the
connections between deep, off-shelf regions on the continental shelf and coastal regions, and the
dynamic effect of the ocean on sea floor and pelagic biodiversity.

e Open water (pelagic) ecosystem and environmental drivers — collection of information on the community
structure, dynamics and biodiversity of microbes, plankton and micronekton in the Great Australian
Bight. Research included assessing food web structure in relation to currents, turbidity, light levels,
stratification, nutrient concentrations and turbulence.

e Sea floor (benthic) biodiversity — studies of the abundance and distribution of faunal biodiversity on and
in the seabed.

e Ecology of iconic species and apex predators — studies of the status, distribution and abundance of key
iconic species such as whales, sea lions, dolphins and apex predators such as southern bluefin tuna
(SBT) and sharks. This included developing species distribution models that have been used to inform
the full descriptions of all Threatened and Migratory species protected under the Environment Protection
and Biodiversity Conservation Act 1999 identified as potentially occurring within the Impact Environment
that May Be Affected.

e Petroleum geology and geochemistry — identification and characterisation of possible natural petroleum
seepage in specific areas of the Great Australian Bight.
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e Socio-economic analysis — development of a socio-economic profile of communities potentially affected
by petroleum activities. Through consultation, community concerns and perceptions of key issues
regarding likely future activities were examined, along with the economic dependence of individual
regional communities on activities related to the Great Australian Bight.

e Integration and modelling — development of a quantitative model of the structure and dynamics of the
Bight's ecosystem, which could be integrated into ecosystem models that can be used to conduct more
informed and refined ecological risk assessments for future development activities that may be
conducted in the Great Australian Bight.

Information obtained by the Great Australian Bight Research Program will be publicly available for use by all
stakeholders interested in the region, including Commonwealth and state government regulators, other
commercial operators, academics, environmental groups and the general community.

422 Great Australian Bight Deepwater Marine Program

The most recent research program in the area is the Great Australian Bight Deepwater Marine Program,
which included multiple surveys led by Commonwealth Scientific and Industrial Research Organisation in
partnership with Chevron Australia. The program was completed in 2018 and the objectives were to:

¢ Increase the knowledge of the sedimentary evolution of the Bight Basin.
e Characterise the volcanic seamounts, canyons and potential hydrocarbon seeps on the sea floor.
e Conduct an environmental and biological assessment of the benthic biota.

Some of the findings from the Great Australian Bight Deepwater Marine Program (summarised in Ross et al.
(2017)) are included in this section, in particular the description of the seabed in the area and around the drill
site. There were multiple surveys associated with this research program.

In addition to the research projects outlined above, additional information has been included from various
science symposia and associated journal papers. Results from internal studies on seismic 3D data and
Equinor Australia B.V. sponsored geotechnical/meteorological surveys has been included where relevant

4.3 South-west Marine Region physical setting

The area of the activity lies within the South-west Marine Region. The bioregional plan for the region
describes the marine environment and the conservation values of the region, sets out broad biodiversity
objectives, identifies regional priorities and outlines strategies and actions to address these priorities
(DSEWPaC 2012a).

The main physical features of the South-west Marine Region are:

e a narrow continental shelf on the west coast from the subtropics to temperate waters off south-west
Western Australia

e awide continental shelf dominated by sandy carbonate sediments of marine origin
¢ high wave energy on the continental shelf around the whole region

e a steep, muddy continental slope which include many canyons; the most significant being the Perth
Canyon, the Albany canyon group and the canyons in the vicinity of Kangaroo Island

e large tracts of poorly understood abyssal plains at depths greater than 4000 m

« the Diamantina Fracture Zone, a rugged area of steep mountains and troughs off south-west Australia at
depths greater than 4000 m

o the Naturaliste Plateau, an extension of Australia’s continental mass that provides deep-water habitat at
depths of 2000-5000 m

e islands and reefs in both subtropical (Houtman Abrolhos Islands) and temperate waters (e.g. Recherche
Archipelago)

e« complex and unusual oceanographic patterns, driven largely by the Leeuwin Current and its associated
currents that have a significant influence on biodiversity distribution and abundance.
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44 Conservation values and sensitivities

Conservation values and sensitivities listed and protected under the Environment Protection and Biodiversity
Conservation Act 1999 include Matters of Environmental Significance and Other Protected Matters. matters
of national environmental significance occurring, or potentially occurring, within the Impact Environment that
May Be Affected include:

¢ two Commonwealth Marine Areas

o 23 Listed Threatened Species

e 28 Listed Migratory Species.

Other Matters protected by the Environment Protection and Biodiversity Conservation Act 1999 include:
e 20 Listed Marine Species

e 31 whales and other cetaceans (many of which are also Listed Threatened or Migratory Species)

e one Australian Marine Park.

The full Environment Protection and Biodiversity Conservation Act 1999 Protected Matters report is provided
in Appendix 4-1. The results generated from the protected matters search tool for the Impact Environment
that May Be Affected are summarised in the following sections.

441 Matters of National Environmental Significance

4411 Commonwealth marine areas

Two Commonwealth Marine Areas intersect the Impact Environment that May Be Affected: the Australian
Exclusive Economic Zone (EEZ) and Territorial Sea; and the Extended Continental Shelf. The activity area is
not of particular relevance with respect to these extensive marine areas.

4412 Listed Threatened species

A total of 23 Listed Threatened species are either likely to, or may, occur within the Impact Environment that
May Be Affected, including:

e 14 seabird species (Section 4.6.7.1)
o five marine mammal species (Section 4.6.6)
e three marine reptile species (Section 4.6.5)
e one shark species (Section 4.6.3.2).

The relevant sections of this Environment Plan discuss the likelihood of these species and their biologically
important areas occurring within the Impact Environment that May Be Affected.

4413 Listed Migratory species

A total of 28 Listed Migratory species are either likely to or may occur within, the Impact Environment that
May Be Affected. Twenty of these are also Listed Threatened Species. Listed Migratory Species include:

e 12 migratory bird species (Section 4.6.7)
e 16 migratory marine species (mammals, sharks and reptiles) (Sections 4.6.6, 4.6.3.2, 4.6.5 respectively).

4414 Matters of national environmental significance not present in the Impact Environment that
May Be Affected

Matters of national environmental significance which are not represented in the Impact Environment that May
Be Affected are:

e  World Heritage Properties
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e National Heritage Places

e Wetlands of International Importance

e the Great Barrier Reef Marine Park

o Listed Threatened Ecological Communities

¢ Nuclear actions and water resources, in relation to coal seam gas or coal mining, are matters of national
environmental significance, but do not form part of the activity and are not discussed further.

4472 Other matters protected by the Environment Protection and Biodiversity Conservation Act
1999

4421 Listed marine species

A total of 20 Listed Marine Species are either likely to, or may, occur within the Impact Environment that May
Be Affected, including 17 bird species (Section 4.6.7) and three reptile species (Section 4.6.5). Sixteen of
these species are also Listed Threatened Species.

44722 Whales and other cetaceans

The Protected Matters search determined that 31 cetacean species or their habitat, may occur within the
Impact Environment that May Be Affected. Five of these species are also Listed Threatened Species. These
species are listed and discussed in Section 4.6.6.1.

443 Australian Marine Parks (Commonwealth Marine Reserves)

One Australian marine park, the Great Australian Bight Marine Park, intersects the Impact Environment that
May Be Affected (Figure 4.2; EMBA - Underwater Sound). The Impact Environment that May Be Affected
partially overlaps a Multiple Use Zone (International Union for Conservation of Nature (IUCN) VI) of the
marine park which is managed under the South-west Marine Parks Network Management Plan 2018 (DNP
2018) (Table 4.1).

The Great Australian Bight marine park comprises a zone declared prior to 2012 (the former Great Australian
Bight Commonwealth Marine Reserve) and a new zone declared in 2012. The Great Australian Bight Marine
Park therefore requires the following considerations (National Offshore Petroleum Safety and Environmental
Management Authority 2015):

e Former Great Australian Bight Commonwealth Marine Reserve (includes location of proposed Stromlo-1
exploration well) — general approval has been issued by the Director of National Parks (DNP) allowing
mining operations in these areas, including petroleum exploration drilling.

e New marine park zone — individual approval required in Benthic Protection Zone. Mining activities
prohibited in the area corresponding to the former Marine Mammal Protection Zone. Commercial vessel
transit (continuous passage of a vessel by the shortest direct route without any other activity being
conducted, e.g. discharge of waste is prohibited) is an approved action, but the Marine Mammal
Protection Zone is closed to all access from 1 May to 31 October. The Marine Mammal Protection Zone
is more than 250 km from the Impact Environment that May Be Affected. The Impact Environment that
May Be Affected is located in the Multiple Use Zone where mining (including exploration drilling) is
permissible, given National Offshore Petroleum Safety and Environmental Management Authority
approval.
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Figure 4.2 Commonwealth protected areas in the vicinity of the Impact Environment that May Be Affected
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Table 4.1  Australian Marine Parks within the Impact Environment that May Be Affected
Marine park Major conservation values Relevant IUCN
management principles

Great Globally important seasonal calving habitat for threatened Multiple Use Zone — IUCN
Australian southern right whales Category VI (22,682 km?) —
Bight Marine Important foraging areas for threatened Australian sea lions, managed to ensure long-
Park —Multiple | threatened white sharks, migratory sperm whales, migratory short- | térm protection and
Use Zone tailed shearwaters maintenance of biological
(Augtrallan Examples of the western ecosystems of the Great Australian Bight diversity with & sustainable
Marine Parks, Shelf T i dth ¢ ¢ ¢ f the South flow of natural products and
Dept of the > elf Transition and the easternmost ecosystems of the Southern | <\ icos 10 meet community
Environment, rovince needs. Some commercial
https://parks Three Key Ecological Features (KEFs): fishing is permissible and
australia.gov.au) | o  ancient coastline 90-120 m depth (high productivity) petroleum exploration and

L e development is permissible.

e benthic invertebrate communities of the eastern Great ;
Australian Bight it ith hiah ies di it The project area occurs
ustralian Bight (communities with high species diversity) entirely within this zone.
e areas important for small pelagic fish (species group with an
important ecological role)

Source: Australian Marine Parks (2018)

444 Threatened ecological communities

No threatened ecological communities (TECs) listed as matters of national environmental significance under
the Environment Protection and Biodiversity Conservation Act 1999 were identified within the Impact
Environment that May Be Affected in the Protected Matters Search Tool report (Appendix 4-1).

445 Terrestrial values

The Impact Environment that May Be Affected is over 350 km from the closest landfall and therefore does
not contain any terrestrial sensitivities or values. Specifically, the following terrestrial values are not
represented within the Impact Environment that May Be Affected:

e Ramsar wetland sites

o state protected wetlands

e marine and coastal zone

e nationally important wetlands

o state protected terrestrial areas.

446  Key ecological features

Key ecological features are the parts of the marine ecosystem that Department of Environment and Energy
considers to be important for the biodiversity or ecosystem functioning and integrity of the Commonwealth
Marine Area. The Impact Environment that May Be Affected does not include any Key Ecological Features
for which Department of Environment and Energy has published a map. The nearest of the spatially defined
Key Ecological Features is the Ancient Coastline Key Ecological Feature at approximately 150 km from the
Impact Environment that May Be Affected at its closest point (Figure 4.3). The “Small pelagic fish of the
South-west Marine Region” Key Ecological Feature and the “Benthic invertebrate communities of the eastern
Great Australian Bight” Key Ecological Feature have not been spatially defined but may be considered to
intersect with the Impact Environment that May Be Affected and the deeper areas of the Great Australian
Bight.
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4461 Smallpelagic fish of the South-west Marine Region

Small pelagic fish are an important component of pelagic ecosystems in southern Australia; providing a link
between primary production and higher predators, such as other fish, sharks, seabirds, seals and cetaceans.
In the South-west Marine Region Key Ecological Feature, the Department of Environment and Energy lists
10 small pelagic fish species, sardine, scaly mackerel, Australian anchovy, round herring, sandy sprat, blue
sprat, jack mackerel, blue (slimy) mackerel, red bait and saury (DSEWPaC 2012a). Small pelagic fish are
distributed in pelagic habitats throughout the South-west Marine Region with the abundance of species
determined by their individual ecologies. Small pelagic fish are known to occur in all Commonwealth Marine
Reserves in the South-west Marine Region, including the Great Australian Bight Commonwealth Marine
Reserve (DSEWPaC 2012a).

446.2 Benthicinvertebrate communities of the eastern Great Australian Bight

Soft-sediment benthic invertebrate communities of the eastern Great Australian Bight are diverse and
productive due to the influence of upwellings. The Great Australian Bight Research Program and Great
Australian Bight Deepwater Marine Program studies have greatly improved the understanding of benthic
invertebrate communities within the Impact Environment that May Be Affected and the deeper waters areas
of the Great Australian Bight (Sections 4.6.2 and 4.6.3).
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Figure 4.3 Commonwealth-listed Key Ecological Features in the Great Australian Bight
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45 Physico-chemical environment

451 Bathymetry

Bathymetric features of the seabed in the Great Australian Bight have been analysed in several studies (e.g.
Scholfield & Totterdel 2008) including recent studies by Equinor Australia B.V./BP p.l.c. as part of studies of
the Ceduna seismic survey and geotechnical and geophysical investigations.

Rogers et al. (2013) state that about 70% of the seabed in the Great Australian Bight is composed of soft
unconsolidated sediments. Due to large variations in bathymetry however, there are marked differences in
sedimentary composition and benthic assemblage structure across the region.

Seabed information previously gathered by Equinor Australia B.V. during the Ceduna seismic survey and
geotechnical and geophysical investigation indicated that there are few seabed features in the Impact
Environment that May Be Affected, which ranges from approximately 1500 to 4000 m water depth. The sea
floor sediments found from the 2013 site investigation survey closest to the location all reports pelagic
carbonates in a silty / sandy setting.

Two conical, volcanic seamounts have been mapped in the northern half of exploration permit 39 within the
Impact Environment that May Be Affected; colloquially known as Anna’s Pimple (Figure 4.4) and Murray’s
Mount. These seamounts are approximately 800 m in diameter and 200 m high (Currie & Sorokin 2011) and
lie in water depths of about 1800 m. At their closest, they are approximately 20 km from the Stromlo-1 well
location. Recent research from the Great Australian Bight Deepwater Marine Program indicates that there
are around ten other similar volcanic seamounts in the greater Great Australian Bight area.

The Stromlo-1 well location lies on the abyssal slope, and it features slope terraces and deep submarine
slope canyons.

To the north-west of the well location are mass wastage features, where soft sediments have been shed off
the slope to reveal underlying harder seabed. To the east of the Stromlo well location is the headwall of an
incised canyon that cross-cuts the abyssal slope, above which is a striated channel which has been formed
by the movement of shelf sediments across the continental slope (Figure 4.5 and Figure 4.6). Another two
incised canyons are visible further north.

The Stromlo-1 well location lies in a water depth of ~2239 m (+/-3 m), with a general seabed dip of around
3—4 degrees to the south.

Source: Ross et al. (2017)
Figure 4.4 High-resolution bathymetric map of Anna’s Pimple volcanic seamount
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452 Slope sediments (including the well site)

Slope sediments (from 200 m to 3000 m depths) tend to be muddy and largely biogenic foraminiferal, spicule
and pteropod oozes, also comprising fragments and skeletal remains of scaphopods, gastropods, echinoids,
spherical and vagrant bryozoans, ostracods, echinoderms, micromolluscs and angular clasts transported
downslope from the adjacent shelf (James et al. 2001; James & Bone 2011; McLeay et al. 2003). The muds
are a mixture of approximately 66% fine biofragments and 33% fine pelagic components (McLeay et al.
2003). Sediment samples were part of both the Great Australian Bight research and the geotechnical survey
performed by Fugro (2013). These were typically very dense clays at 1500-2000 m sites. A broad
continental rise flanks the foot of the slope and extends towards the abyssal plain. Here the seabed is soft
and muddy, and the surficial sediments are characterised by foraminiferal and coccolith oozes (Williams et
al. 2013).

453 Currents

Four distinct oceanic currents occur within the Great Australian Bight: the Leeuwin Current (LC / LUC), the
Flinders Current (FC), the South Australian Current (S.A. Current) and the Coastal Current (CC) (Figure 4.7).
The LC is a seasonal surface layer current, being strongest in March to November, with current speeds
typically reaching around 0.5 m/s. There are also two main wind-driven water circulation mechanisms —
Sverdrup transport and topographic transport (Figure 4.7). The CC is a mixed-surface layer flow which in
summer is sometimes arrested by the north-westerly flow of the FC. (IMOS 2014a). The FC is a deep
underlying current occurring at depths of 400—700 m (Middleton et al. 2017), while the SAC is a surface
current and thought to be associated with the LC and wind-forced currents (IMOS 2014b).

Figure 4.8 shows the current strengths and directions at various depths through the water column; from 34 m
to 1420 m from the sea surface, as measured by current meters in the offshore Ceduna Sub-basin in 2012—
2013 (Mathiesen 2017). The current roses show the prevailing directions towards which the currents flow.
The currents decrease with depth, e.g. at 34 m the mean currents are 20 cm/s, decreasing to around 6 cm/s
at 1420 m depth. Current speeds at the seabed below these depths are expected to be very low (Figure 4.9).
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Figure 4.7 Mean circulation and major currents in the Great Australian Bight in winter (top) and in
summer (bottom)
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Figure 4.8 Currents through the water column in the Ceduna Sub-basin in 2012
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Figure 4.9 Currents through the water column in the Ceduna Sub-basin from local measurements in
2012

454  Climate and meteorology

Australia’s size and geography gives rise to a diverse range of climate patterns across the continent and
offshore islands. The southern and south-east coasts of Australia are primarily described as being a
temperate climate. There is still variation present within this temperate belt, with south-western Western
Australia to south-eastern South Australia typically having mild wet winters and hot dry summers compared
with Victoria and New South Wales coasts, which experience year-round rainfall.

In summer, the Great Australian Bight is influenced by high pressure systems that move from west to east
across the region. During winter, the land surface temperatures are cooler than the ocean, and the high
pressure migrates to the north allowing for greater passage of cold fronts near the coast and primarily
eastward winds (Rogers et al. 2013). Mean monthly air temperatures in Great Australian Bight (at a point 54
km from the Stromlo-1 well location) range average around 19 °C in February to 14 °C in July and August
(Mathiesen 2017), with a maximum around 26 °C (January, March) to a minimum of 9 °C (August,
September).

The majority of annual rainfall in the region occurs during the autumn and winter months (April to August),
with an annual average of 272 mm at Eucla (90 km north-west of the Stromlo-1 well location) and 296 mm at
Ceduna (415 km north-east of the Stromlo-1 well location) (BOM 2012). Rainfall increases to the west, with
average annual rainfall along the Gippsland coast ranging from approximately 500 to >1000 mm.
Evaporation exceeds precipitation all round and during summer; coastal waters are subject to intense
heating (Rogers et al. 2013).

455 Temperature and salinity

Mean sea surface temperatures of the Great Australian Bight vary from 14.8 °C September to 19.8 °C in
February (Figure 4.10; Mathiesen 2017), across the year. This variation is controlled by cross-shelf sea
water exchange, and influenced by the combined effects of complex bathymetry, broadscale and local
currents, wind and wave action and upwelling and downwelling events (Middleton et al. 2014, and see
Sections 4.5.8, and 4.5.9.

During summer and autumn, upwellings produce patches of cool surface water along the coast of the
southern Eyre Peninsula, in the eastern Great Australian Bight region. Year-round shelf downwelling caused
by atmospheric cooling occurs in in the central Great Australian Bight. There is less seasonal variation in
water temperature in depths below 200 m. From 200 m, temperatures drop from approximately 15 °C to 3 °C
at 1400 m deep (Mathiesen 2017).

Salinity in the Great Australian Bight is more stable than temperature, across season, depth and distance
from shore (Middleton et al. 2014). During both winter (June to August) and summer (January to March),
mean salinity values range from 36.6 to 35.4 psu in water depths of 0—-50 m, increasing with distance from
shore. The saltiest water is found near the coast suggesting dense water formation due to evaporation.
Offshore, mean values range from approximately 35.5 psu at the surface to 34.6 at 400 m deep.
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Figure 4.10 Mean monthly sea temperature and salinity profiles in the Great Australian Bight from
2005 to 2013

456 Winds

Wind data is available for the Stromlo area from a hindcast archive covering the period 1979-2013 with
three-hour sampling. The quality of the model data has been verified by comparison with simultaneous local
measurements over a period of one year within the Great Australian Bight. While wind velocities are of good
quality some uncertainties related to directionality remains.

During November to March, the Great Australian Bight region is dominated by large atmospheric high-
pressure systems which direct winds to the west and lower coastal sea levels (Middleton et al. 2017).
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In the title area, the strongest winds are predominantly from the west and south-west. Monthly wind roses
indicate that the strongest winds (>15 m/s) are experienced between June and September (Figure 4.11).
Winds are weaker in November to February, when winds from the east and south-east dominate.
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Figure 4.11 Monthly wind roses in the title area for 1979-2013
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457 Tides

Tides at the Stromlo-1 well location are semi-diurnal; characterised by two daily high tides of different
heights. Tidal elevations at the well location were estimated using the NAO.99b tidal prediction system,
which predicted highest tides of +75 cm (Highest Astronomical Tide (HAT)) and lowest tides of -47 cm
(Lowest Astronomical Tide (LAT)) relative to the mean sea level (MSL).

458 Upwelling

The dominant south-easterly winds during summer favour upwelling of deep oceanic water and assist the
movement of water from the slope onto and across the shelf (McLeay et al. 2003). Summer upwelling occurs
in the western and eastern Great Australian Bight regions; forced by winds and enhanced by the presence of
submarine valleys and headlands (Ward et al. 2017). The eastern upwellings are thought to be linked to
mesoscale eddies that form off the Eyre Peninsula, which play a role in lifting cold (14—18 °C), nutrient-rich
water from depths of >150 m along the Bonney Coast and Kangaroo Island regions toward the surface in the
direction of the Eyre Peninsula and in turn enhance the productivity of plankton communities (Rogers et al.
2013, Ward et al. 2017). Significant upwelling is only observed where the shelf is narrow (Middleton et al,
2017). Surface waters move offshore, and colder water moves up the slope of the coastal shelf with this
water tending to be drawn from the depth of the shelf edge (200—300 m) in the case of the Bonney
Upwelling, and potentially from deeper canyons downslope from the shelf edge in the case of the Kangaroo
Island Upwelling. Both these upwellings are spatially defined as KEFs in Section 4.3. Vertical currents
associated with episodic upwelling (and downwelling events) are relatively small (3—30 cm/s; Kampf et. Al.
2004) compared to horizontal currents represented in the tidal and non-tidal current data (0.5-2 m/s).

These seasonal upwellings may occur 4-5 times during each summer (Ward et al. 2017). Hydrodynamic
models developed by Middleton et al. (2017) to describe oceanographic circulation within the Great
Australian Bight demonstrated that reversal of the nearshore coastal current in summer leads to upwelling in
the eastern Great Australian Bight, including the Bonney Upwelling (Figure 4.12). This is a seasonal
phenomenon comprised of regular cold-water upwelling plumes that occur along the Bonney Coast (between
Robe, South Australia and Portland, Victoria) from November to March (CoA 2015).

459  Downwelling

Recent research in the Great Australian Bight has confirmed that weak downwelling occurs year-round in the
central Great Australian Bight, driven by atmospheric cooling and evaporation in winter, and by the collision
of the Sverdrup transports in summer (Ward et al. 2017). However, downwelling favourable winds are
dominant from May to October (Kloser & van Ruth 2017). Downwelling is enhanced through the outflow of
cold, dense water flows off the coast and out of the gulfs and down the coastal shelf to depths of around
250 m.

Cross-shelf exchange is influenced by downwelling in the north of the central Great Australian Bight (Figure
4.12). Summer westward winds driven by large high-pressure systems drive coastal upwelling and a
westward coastal current in the central to eastern Great Australian Bight, leading to a topographic southward
transport in the central Great Australian Bight region (Figure 4.7). This transport is important as it collides
with the equatorward deep ocean transport, leading to year-round downwelling at the shelf edge, and drives
the S.A. Current to the east, even against prevailing westward winds (Ward et al. 2017). During summer,
weak coastal currents (<10 cm/s) lead to downwelling in the central Great Australian Bight to depths of
250 m at the shelf slope (Rogers et al. 2013). Mesoscale eddies and internal waves are expected to
modulate upwelling and downwelling processes in the epipelagic zone over the Great Australian Bight
(Rogers et al. 2013).
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Figure 4.12 Indicative areas of downwelling and upwelling in the Great Australian Bight region

4510 Waves

The wave climate in Great Australian Bight is dominated by long period swells and the area is therefore
affected by persistent presence of swells.

Accurate information on the wave field has been collected over the past few years as a crucial step in
simulating the impact of waves on ocean circulation. Equinor Australia B.V. has access to local recordings
and long-term quality checked model data for this region. The final wave models have also been compared
with independent datasets to determine the models’ accuracy. The Great Australian Bight Research Project
showed that wave models can confidently be used to predict wave energy across the whole Great Australian
Bight, including in areas where there are no observations (Middleton et al. 2017).

Monthly mean and maximum significant wave heights for the offshore Ceduna Sub-basin are presented in
Table 4.2. The wave climate in the Great Australian Bight region is mildest in November to March and most
extreme in May to October. The annualised wave roses in Figure 4.13 show the prevailing direction from
which the waves originate, and the colours indicate the wave heights. The two roses show concordance
between the two studies and regions in the predominance of waves from the south-west. These unimpeded
south-westerly waves and swells create a high energy near-shore environment resulting in wave abrasion
down to 60 m depth (Hayes et al. 2012).

The term “maximum wave height” often refers to the highest individual wave within a sea state (a description
of the sea for a three-hour period and is usually characterised by the significant wave height (Hs) and the
spectral peak period (Tp)). The highest individual wave within a sea state can be almost twice as high as the
significant wave height. The metocean design basis for Ceduna, which is used for planning of offshore
operations, includes statistics both for significant wave height (Hs) and maximum individual wave heights.

A rogue wave (sometimes called a monster wave) can occur in most seas around the world. The
phenomenon however is simply an event where one wave grows significantly higher than normal by drawing
on the energy from surrounding waves. In general, any “normal” wave within a sea state is smaller than twice
the significant wave height, whereas a rogue wave can be higher than twice the significant wave height.
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There is no known upper limit regarding how high a rogue wave can be relative to significant wave height
before it decays but most numbers found in literature are between twice and three times. A rogue wave is
therefore not necessarily a very high wave, it is only high relative to the other waves in the sea state.
Historically, Equinor Australia B.V. has only experienced one event with damage caused by a rogue wave.

Equinor Australia B.V. commissioned RPS Australia West Pty Ltd to study one year wave statistics with
Great Australian Bight wave recordings with the objective to estimate frequency and severity of rogue waves.
Preliminary results show that Great Australian Bight waves are not steep and individual wave heights are
within the limits of traditional wave statistics.

The main concern with rogue waves is that they cannot be predicted. In order to avoid damage during
installation activities all operations have a certain margin between the design limit and the operations limit.
This margin shall, amongst other things, ensure that in the unlikely event that a rogue wave occurs at the
time and place of the installation, and no harm is caused.

For all offshore operations, waves may cause unacceptable motions to vessels and rigs. To reduce both
risks and waiting time, Equinor Australia B.V. actively uses weather and wave forecasts together with wave
and motion monitoring. This ensures that operations are stopped safely before any operations limit is
exceeded. Wave monitoring is of importance both for offshore personnel to identify weaknesses in
forecasting services and for forecasters to correct and improve their forecasts.

Within recent years, Equinor Australia B.V. has collaborated with the forecasting agency StormGeo to
developed procedures for “response forecasting”. In addition to forecasting the weather, forecasts will also
predict how the vessel/rig motions will be within the upcoming days. Use of response forecasting is expected
to be an important supplement to the traditional forecasts when operating in the Great Australian Bight.

Table 4.2 Monthly mean and maximum wave heights for the Ceduna Sub-basin

Significant | Month Annual

wave
height (m) Jan Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct Nov | Dec

Mean 25 25 2.6 2.8 3.1 3.5 3.6 3.7 3.6 3.1 2.7 26 3.0
Maximum 7.6 6.3 7.2 9.3 11.0 | 11.0 | 9.8 1.0 | 113 | 10.0 | 10.7 | 7.3 11.3

Source: Mathiesen (2017)

Annual

01 12 23 34 46 b6 67 ra L3¢ 010

Significant Wave Height (m)

Source: Mathiesen (2017), Rogers et al. (2013)

Figure 4.13 Annualised wave roses for the wider Great Australian Bight region from 1993 to 2008
(left) and for the Stromlo area (Ceduna Sub-basin) from 1979 to 2013 (right)
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The spectral peak period (the time between consecutive wave crests) shows swells with relatively long inter-
peak periods (Figure 4.14). Note there are no data points from the model with wave heights below 1 m
(Hs <1 m), reflecting the sea in this area is rarely flat. The mean wave periods indicate 10-14 s periods, and
wave heights between 1-12 m. Mean wave height is 3.0 m, with a corresponding wave period of 12 s.
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Figure 4.14 Mean spectral peak periods for given significant wave heights with fifth and 95th
percentiles in Ceduna Sub-basin

4511 Natural hydrocarbons in the Great Australian Bight

Hydrocarbons are a natural part of the Great Australian Bight environment and highly weathered forms
frequently wash ashore along the southern Australian coastline. The Great Australian Bight Research
Program has built on historical observations and provided a more detailed understanding of the geographical
distribution of modern asphaltite strandings (a jet-black bitumen with a petroliferous odour) along the South
Australian coastline which most likely originated from natural hydrocarbon seeps (Ross et al. 2017b).
Surveys for asphaltite and waxy bitumens occurred along the coastline during 2014, 2015 and 2016. Tar
balls (waxy bitumens) tend to strand in the upper intertidal to supratidal zones of south-west facing ocean
beaches, whereas the less common denser asphaltites tend to accumulate on beaches with a north-west
aspect (Ross et al. 2017c). Waxy bitumens, possibly originating from Indonesian waters, are the most
prevalent types of bitumen stranding on South Australian beaches; particularly on the Limestone Coast
(Figure 4.15). Asphaltites are more common along the west coast of the Eyre Peninsula, which suggests a
different point of origin (Figure 4.16) (Ross et al. 2017c).

Historical (satellite-mounted) synthetic aperture radar images indicate some hydrocarbon seepage (Figure
4.17), but it is difficult to determine the origin and quality of these signals. Hydrocarbons were not detected in
baseline water and sediment samples in the offshore areas of the Great Australian Bight, suggesting any
natural seeps would be intermittent or not expressed in the surveyed areas (Ross et al. 2017b).
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Figure 4.15 Natural tar ball strandings per year along the South Australian coast (on a log scale)
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Figure 4.16 Asphaltite strandings per year along the South Australian coast
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Figure 4.17 Synthetic aperture radar seepage indications (on the sea surface)

4512 Hydrocarbon degrading bacteria

The Great Australian Bight Research Program revealed the presence of microbial communities capable of
degrading hydrocarbons in surficial deep-water sediments down to 2800 m (van de Kamp et al. In Review).
These oil-degrading microbes have been shown in various studies, including monitoring after the Macondo
oil spill in the Gulf of Mexico in 2010 (Deepwater Horizon), to bloom in the presence of elevated hydrocarbon
concentrations, and play an important role in natural bioremediation of oil spills (van de Kamp et al. In
Review).

Water and sediment samples taken from different depths show a resident microorganism community that
includes a host of known hydrocarbon biodegraders, both bacteria and archaea, which have been shown to
increase in abundance in response to previous spills in other basins (Hook et al. 2016; Techtmann et al.
2015). There are several biochemical pathways for biodegradation of hydrocarbons and the key genes for
these pathways have been identified in sediment and water microbes in the Great Australian Bight (Tanner
et al. 2017). This supports the assumption that hydrocarbon degrading microbes are present and, in the
presence of a hydrocarbon food source, would respond with a rapid population increase to be able to
biodegrade oil entrained in the water column and sedimented on the seabed.

4513 Ambient underwater sound levels

Ambient sound levels in the Great Australian Bight were recorded from late 2011 to mid-2012 by sound
loggers that were deployed in the Great Australian Bight as part of BP p.l.c./Equinor Australia B.V.’s efforts
to investigate underwater sound characteristics of the area. Three sound loggers were deployed:

e one near the Head of Bight (approximately 335 km north of the Stromlo-1 well) in 50 m of water

e two along the shelf break (approximately 175 km north and 250 km east of the Stromlo-1 well) in water
depths of approximately 190 m.

64

Rev 3, November 2019 Wwww.equinor.com.au




Environment plan ’
Stromlo-1 exploration drilling program . ’ »
equinor %

Ambient sound was higher at the shelf break sites compared with the Head of Bight, and the two shelf break
sites showed a steady increase in ambient noise over summer and into early winter (McCauley et al. 2012).
McCauley et al. (2012) found that ambient sound levels at the Head of Bight ranged from 73.5 to 131.9 dB re
1 pPa root mean squared (SPLrms), with an average of 97.1 dB re 1 yPa (SPLrms); and at the shelf break
ranged from 74.5 to 144.9 dB re 1 yPa (SPLrms), with an average of 111.7 dB re 1 yPa (SPLrms).

Figure 4.18 illustrates the mean monthly ambient noise spectral level curves, calculated at 5 octave centre
frequencies for the three sound loggers. The lower curves are from the Head of Bight, the upper sets of
curves are from the shelf break sites. The Head of Bight clearly differentiates as having much lower ambient
noise levels from the shelf break sites, principally below 200-300 Hz. The spikes in ambient noise in the 20—
30 Hz bands at all sites were due to whale calling, either nearby as at the Head of Bight or via long range
energy reaching the receivers via the deep sound channel at the shelf sites (McCauley et al. 2012). Shelf
break sites received significantly more energy from distant natural sources below 300 Hz via ducting from the
deep (1000 m) sound channel compared to the Head of Bight (McCauley et al. 2012).
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Source: (McCauley et al. 2012)
Figure 4.18 Mean monthly ambient noise levels at the three sites in the central Great Australian Bight

46 Biological environment - species and communities

461 Plankton

The central Great Australian Bight slope and offshore waters were sampled during the Great Australian Bight
Research Program in April 2013 and in 2015. These were conducted along a series of transects, including
one representing the central Great Australian Bight and another in the eastern CAB (Figure 4.19). The
surface waters of the central Great Australian Bight are oligotrophic (nutrient poor), affected by year-round
downwelling (Figure 4.12; Kloser et al. 2017). The influence of these dynamic conditions along the slope is
the subject of new research.

The 2015 survey for the Great Australian Bight Research Program investigated the importance of upwelling
events in the central and eastern Great Australian Bight. The survey results indicated that the upwelled water
mass, and therefore significant enrichment of waters in the euphotic zone, was restricted to the eastern
Great Australian Bight, and that there was no evidence of upwelled water on the central Great Australian
Bight shelf (van Ruth & Redriguez 2017).
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Figure 4.19 Central Great Australian Bight and eastern Great Australian Bight sample sites along
transects representing shelf, upper slope, mid slope and offshore stations

Highest concentrations of chlorophyll-a (a photosynthetic pigment used as an indicator of phytoplankton
abundance) occurred at depths of 60 m (0.43 pg/L) at the 200 m and 400 m isobaths. Chlorophyll-a declined
with distance from the shelf edge to low concentrations (0.19 ug/L) in the water column at the 1000 m and
2000 m isobaths. Upper slope waters in the central Great Australian Bight were dominated by abundant
phytoplankton (>94% of Chl a) with picoplankton (e.g. Synechococcus and Prochlorococcus) well
represented. Dinoflagellates generally contributed more than 40% of the phytoplankton community;
flagellates were the next most abundant.

Total chlorophyll-a concentrations were 1.7-fold higher in the eastern Great Australian Bight than in the
central Great Australian Bight, with the highest concentrations approximately 70-90 m below the surface in
the central Great Australian Bight (Kloser et al. 2017). A study of the western Great Australian Bight during
summer found that zooplankton biomass was only 2% of that in the Gulf of Carpentaria (McLeay et al. 2003).

Data on zooplankton distributions were collected from the Great Australian Bight during a voyage in April
2013 by the Commonwealth Scientific and Industrial Research Organisation and South Australian Research
and Development Institute (Williams et al. 2013). Depth-integrated and duplicate larger surface water
samples of mesozooplankton were taken at each station and a range of crustaceans, siphonophores,
jellyfish and larval fish were collected (Williams et al. 2013). Deeper water zooplankton sampling was also
undertaken to collect zooplankton and micronekton from the surface to 1000 m water depth during the
downcast, and then in five discrete depth intervals (1000—800 m, 800-600 m, 600—400 m, 400-200 m, and
between 200 m and the surface) during the up-cast (Williams et al. 2013).

Copepods were the dominant taxonomic group in surface waters of the eastern Great Australian Bight
whereas copepods, Appendicularia and thaliaceans were dominant in shelf and offshore waters in the
central Great Australian Bight (Kloser et al. 2017). The density of copepods was marginally greater in the
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eastern Great Australian Bight (mean 14.25 individuals/m3) compared to the central Great Australian Bight
(mean 3.44 individuals/m3) (Kloser et al. 2015). Copepods were the dominant taxon at all depths in the
central and eastern Great Australian Bight (Kloser et al. 2017). The mean body volume of the copepods
increased with depth in both the eastern and central Great Australian Bight (Kloser et al. 2017).

Overall zooplankton biomass was ~ 2-fold higher with the number of individuals ~5 fold higher in the eastern
Great Australian Bight compared to the central Great Australian Bight (Kloser et al. 2017) with less abundant
meso-zooplankton community with lower grazing rates. Long term patterns in primary productivity are similar
between the eastern and central Great Australian Bight (Kloser et al. 2017), particularly on the upper slope.
While primary productivity in the east can be high, it is intermittent and highly variable, with the highest rates
linked to periods of upwelling. In the central Great Australian Bight primary productivity is more moderate, but
linked to a more constant, biologically mediated supply of nitrogen (high nitrification rates) which ensures
that these moderate rates can be maintained over longer periods of time.

46.2 Benthic infauna

Historically, few infauna samples have been taken in the Great Australian Bight, especially in deep offshore
waters. During October 2006, quantitative samples of infauna were collected from 65 sites across the
continental shelf in the eastern Great Australian Bight, comprising the first comprehensive collection of the
benthic infaunal communities in the Great Australian Bight (Figure 4.20). The infaunal diversity was low
compared with other areas, with 240 taxa species from 11 phyla identified from 65 samples and most taxa
were represented by few individuals (Currie et al. 2008). The infauna assemblage was most diverse near the
Head of Bight and inner-shelf waters (Currie et al. 2008).
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Figure 4.20 Great Australian Bight continental shelf survey sites sampled by South Australian
Research and Development Institute during 2006
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In 2013, the Great Australian Bight Research Program extended benthic infaunal community surveys into the
deep waters off the shelf. This was the first systematic and wide-ranging collection of macroinfauna in the
deep parts of the Great Australian Bight and was made during a major field survey aboard the RV Southern
Surveyor. The field survey in 2013 covered 25 sites along five transects in the eastern and central Great
Australian Bight; in water depths of 200 m, 500 m, 1000 m, 1500 m and 2000 m (Williams, Stalvies & Ross
2017).

This survey uncovered 128 distinct species across 72 families in eight major taxonomic groups. Reflecting
the very low previous survey effort in the region, roughly half of all identifiable species were new to science.
It was noted that the proportion of undescribed species in the deep waters of the Great Australian Bight was
consistent with data from similar depths along the Western Australian shelf (Poore et al. 2014). Williams et
al. (2017) also suggest that the Great Australian Bight is a single provincial-scale bioregion, with no
longitudinal pattern in assemblage, biomass or density distribution. Species richness was not correlated with
depth, though species composition changes were partially explained by changes in depth (Williams, Stalvies
& Ross 2017).

The overall structure of the macrofaunal assemblage was largely consistent with previous deep-water
sampling from Australia (Poore et al. 2014), with 94% of all species and 96% of identified specimens being
polychaetes or infaunal crustaceans.

The crustacean assemblage was dominated by amphipods which comprised the majority (~60%) of the
diversity. Within the Amphipoda, 37 different taxa were identified, including 13 undescribed species. Isopods
were less abundant but still diverse (16 species), with 15 of these species being undescribed. The most
abundant amphipod and isopod families are associated with the deep-sea and their compositions were
generally consistent with surveys in other regions (Brandt et al. 2012; Knox et al. 2012). Decapods (crabs
and shrimps) were less diverse, with only ten specimens collected, with only two new species uncovered by
the survey. Nebaliacea were represented by only one undescribed species (which had been recorded
elsewhere in southern Australia).

The echinoderm assemblage was dominated by ophiuroids (brittle stars), with three species collected. The
annelid assemblage was represented by 59 species from 31 families, with 58 species being polychaetes and
one being an oligochaete (Williams et al. 2017a); 29 species were new to science. The composition of the
polychaete fauna is typical of studies elsewhere at comparable depths (Alalykina 2013; Shields & Blanco-
Perez 2013), with most abundant families including Cirratulidae, Spionidae, Glyceridae and Opheliidae. Only
26% of species identified in this survey have been recorded elsewhere, with little species overlap found
between the Great Australian Bight and other temperate regions of Australia. This suggests that the deep
waters of the Great Australian Bight host an invertebrate fauna that is regionally endemic (Williams et al.
2017a).

The majority (59-100%) of species or morphospecies were rare, known only from single individuals, and
across the whole study 73% of species were recorded only from one site. A rarefaction curve showed steady
accumulation of species with continued sampling — indicating that the rate of macrofaunal species
accumulation will remain high in further sampling of sediments in the deep Great Australian Bight (Williams
et al. 2017a).

A second benthic survey was conducted by the RV Investigator in December 2015 as part of the Great
Australian Bight Research Program (Williams et al. 2017a). A total of 1303 macroinfaunal invertebrates
representing 258 species were collected from 200 multi-corer samples from 30 stations equally distributed
between five transects over a 200-3000 m depth range. The Great Australian Bight Research Program
sampling sites were arranged along the five north—south transects running across the outer shelf and slope,
with sampling at 200 m, 400, 1000 m, 1500 m, 2000 m and 3000 m and transects 1 to 3 running adjacent to
or through the Stromlo-1 drilling location. A depth-related pattern in infaunal assemblage structure was
identified in the data from this survey.

There was a clear peak in abundance of infauna at intermediate depth (400 m) and very low abundance in
deep waters; the Great Australian Bight appears to have relatively low infaunal abundance compared to
other areas in this depth range (Tanner et al. 2018). Most species were represented in only a few samples.
Infaunal densities peaked at 400 m depth (1320 + 175 (se) m?) and declined consistently to 2800 m (268 *
55 (se) m?) and were low compared to densities documented elsewhere (Tanner et al. 2018). A survey
undertaken in 2010 of benthic macrofauna in deep offshore waters of the Great Australian Bight Marine Park
reported considerably lower densities with 50-450 individuals/m? at 500—2000 m (Currie & Sorokin 2011).

Assemblage level patterns were less distinct, although shallow sites (200 and 400 m) differed from deeper
sites (1000-2800 m). No effects due to differences in upwelling or downwelling regimes between the eastern
and western transects could be detected in the infaunal communities, but the shallow eastern sediments
were coarser than their western counterparts (Tanner et al. 2017).
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Figure 4.21 Locations of benthic survey transects and sites within the Great Australian Bight in 2013
and 2015

46.3  Benthic epifauna

Benthic fauna inhabiting deep-water sediments between 200 m and 5000 m water depth across the Ceduna
Sub-basin were sampled several times as part of the Great Australian Bight Research Program and Great
Australian Bight Deepwater Marine Program during multiple surveys (2013, 2015 and 2017). The full
description and analysis of the results of these surveys are currently in review prior to publication in scientific
journals and a special Great Australian Bight edition of Deep-Sea Research Il (Williams et al. 2017a).

Analysis of the 2015 survey indicates a diverse assemblage of fauna, including deep-water coral-associated
communities on some of the volcanic seamounts (Williams, Stalvies & Ross 2017). A total of 376 species of
invertebrates and 54 species of fish were collected (Williams, Stalvies & Ross 2017). This included at least
124 likely new species, although further taxonomic work is required. The epifauna assemblage (fauna living
on sediments) was dominated by ophiuroids (brittle stars), holothurians (sea cucumbers) and stony coral,
and individuals were typically small (Williams, Stalvies & Ross 2017). The rate of accumulation of different
species with additional samples indicated the total benthic diversity was only partly characterised (Williams,
Stalvies & Ross 2017).

In the April 2017 survey, over 200 benthic megafauna taxa (invertebrates and demersal fishes) were
collected from 10 beam trawls in depths from 2750 to 5030 m. In addition, seabed video imagery was
collected along three transects over two volcanic seamounts in the Great Australian Bight Marine Park.

More than 600 species of megafaunal invertebrate epibiota were collected by beam trawl at 30 sampling
locations (Figure 4.23) during the 2015 survey by the RV Investigator (Williams et al. 2017a). Approximately
25% of these were previously undescribed taxa and 77 were previously unrecorded in Australian waters. All
represented families and genera are known to occur in temperate deep-water areas. Diversity was greatest
within the Demospongiae, Decapoda, Gastropoda and Echinodermata. Assemblage structure was found to
change with depth, with sponges dominating at shallower depths (with respect to biomass and density),
whereas both sponges and echinoderms were dominant overall. No longitudinal change in assemblages
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were noted (in composition, biomass or density), inferring a single provincial-scale Great Australian Bight
bioregion for megafaunal invertebrate epibiota. Figure 4.22 provides benthic images from the GABRP sites
closest to the Stromlo-1 location, on the flat seabed surrounding the pinnacles and on the flat seabed near
the mud slope to the south-east of the well location. These show homogeneous habitat types across the
area which encompasses the well location (note the Great Australian Bight Research Program did not
photograph the seabed at Stromlo-1). Potential endemism is low in this assemblage type, with only two
species of crustacean recorded that are known only from the Great Australian Bight (the majid crab
Choniognathus granulosus and the pedunculate barnacle Arcoscalpellum inum).
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Figure 4.22 ROV photographs from the GABRP within the Stromlo-1 well vicinity
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Source: Williams and Tanner (2017)
Figure 4.23 Deep-water benthic biota from the Great Australian Bight, including epifauna,
macrofauna and microfauna

Examples of deep-water benthic biota from the Great Australian Bight, including epifauna (living freely on, or
attached to, the sea floor — including demersal fishes), macrofauna (exist within or closely associated with
marine sediments) and microfauna (e.g. microbes), are shown in Figure 4.23 (Williams & Tanner 2017).
Cnidarian corals can be found in deep, dark, cold waters globally, including species such as Solenosmilia
variabilis, which has a worldwide distribution and may form dense aggregations in depths of 1000 m to 1400
m in waters of southern Australia (Freiwald et al. 2004). These deep-water hard coral species lack symbiotic
microalgae (zooxanthellae), and therefore must live at water depths where environmental conditions (such
as water pressure) mean that the deposition of the coral skeleton requires a lower energetic cost.

Deep-water corals have been collected from seamounts in the western Great Australian Bight so it is
possible the central Great Australian Bight may hold suitable habitats (Williams 2015). Information available
on the National Oceanic and Atmospheric Administration DSCRTP National Deep-Sea Coral and Sponge
Database 1842-Present (National Oceanic and Atmospheric Administration 2015) shows that the location of
deep-water black and gorgonian corals (Subclass Octocorallia) within the Great Australian Bight are well
inshore of the Impact Environment that May Be Affected (Figure 4.26). Thresher et al. (2015) also note that
extensive coral reefs dominated by the scleractinian coral Solenosmilia variabilis are found on seamounts at
depths ranging from 1000 m to 1300 m in the South-east Marine Parks Network. As such deep-water corals
are unlikely to be present in the Impact Environment that May Be Affected.
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46.31 Seamount habitats

During the Great Australian Bight Deepwater Marine Program, the Commonwealth Scientific and Industrial
Research Organisation (CSIRO) surveyed the seamounts to the north of the Stromlo-1 location using a
towed underwater camera and recorded images of the seabed which show clearly the habitat types in these
areas. Both seamounts are characterised by exposed hard volcanic materials variably overlain by a veneer
of mud that supports low densities of epifauna. These two seamounts do not appear to represent regionally
significant “biodiversity hot spots” unlike some other seamounts in the region; however, they provide locally
important hard substrate in an otherwise barren muddy plain.

Figure 4.24 and Figure 4.25 show the bathymetric character of the Anna’s Pimple and Murray’s Mount
respectively. The figures also show the towed camera transects flown at these sites and typical benthic
habitat photographs along these transects. These data were sourced by personal communication from
Commonwealth Scientific and Industrial Research Organisation in 2018.
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Figure 4.24 Bathymetry and tow video photographs of the seabed at Anna’s Pimple
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Figure 4.25 Bathymetry and tow video photographs of the seabed at Murray’s Mount
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Figure 4.26 Potential distribution of deep-water coral across the GAB
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46.32 Benthos of the well location and surrounding seabed

Samples and ROV imagery collected by CSIRO and SARDI during the GAB Research Project provide robust
information from which the benthic habitat of the well location can be described (Williams et al. 2017).
Confidence in this assessment is relatively high as the closest survey data was collected within 10 km of the
proposed well location in similar water depth and seabed imagery shows homogeneous habitat types across
broad areas of the central GAB. Collections of sediment macroinvertebrates (> 10 mm in length) from
sampling sites along transects at a range of depths across the central and eastern GAB, indicated that there
was little difference between the five longitudinal transects and there was little difference in the assemblages
found at 21000 m water depth. The macroinvertebrate assemblages were dominated by echinoderms
(predominantly ophiuroids and holothurians, asteroids and echinoids), decapod crustaceans, gastropods and
bivalves (See Rev 3 Appendix 7-3). The infaunal diversity was low compared with other areas, with 240 taxa
species from 11 phyla identified from 65 samples.

CSIRO ROV surveys also indicated the presence of epibiota and bioturbation features not captured in trawl
sampling. Epibiotic taxa were generally observed at low densities or in patches and included brittle stars, sea
pens (including Umbellula sp.), branched and whip corals, tulip sponges and other sponges (such as
Hyalonema sp.), burrowing anemones, the deep-sea asteroid Hymanaster sp., long-spined urchins and
decapod crustaceans (e.g. squat lobsters). Bioturbation features included burrows, mounds, tracks and
depressions caused by macroinvertebrates burrowing into the substrate. The biota described from trawl and
ROV studies are characteristic of deep-water soft sediment habitats and are likely to be well represented in
the deep waters across the central GAB. Figure 4.22 provides benthic images from the GABRP sites closest
to the Stromlo-1 location, on the flat seabed surrounding the pinnacles and on the flat seabed near the mud
slope to the south-east of the well location. These show homogeneous habitat types across the area which
encompasses the well location (note: GABRP did not photograph the seabed at Stromlo-1). The assemblage
structure within the deeper waters of the GAB (200—3000 m) indicate it is a single provincial-scale bioregion,
with no longitudinal pattern in assemblage, biomass or density distribution. (Williams et al. 2017).

The deep-water studies discovered new species to science, which is expected for a survey in a new area
with very little prior sampling effort. They were represented by low abundances of organisms. It does not
necessarily infer high conservation significance; whereas by comparison the shallower waters of the eastern
GAB have been recognised as having conservation value due to high levels of biodiversity in shelf benthic
communities.

46.3.3 Conservation significance of the well location in comparison with the eastern GAB

Three key sources of information, considered in the description of the conservation significance of the area
surrounding the proposed Stromlo-1 location, are discussed below.

South-west Marine Parks Network Management Plan 2018

This plan refers to the key ecological feature (KEF) of benthic invertebrate communities of the eastern GAB;
valued as a species group or community that is nationally and regionally important to biodiversity and
specifically of significance to the Western Eyre Marine Park, Murat Marine Park, and the Great Australian
Bight Marine Park.

The KEF of benthic invertebrate communities of the eastern GAB is described as being located in the 0 to
200 m depth range of the GAB Shelf Transition bioregion of the Western Eyre, Murat and GAB Marine Parks
(https://parksaustralia.gov.au/marine/pub/scientific-publications/archive/south-west-marine-bioregional-plan.
pdf). This description of continental shelf assemblages is not directly comparable to the benthic community in
2239 m water depth at the Stromlo-1 well location.

The differing values of the eastern GAB benthic KEF to that of the central GAB is reflected within the latest
revision of the South-west Marine Parks Network Management Plan. The Benthic Protection Zone of the
GAB Marine Park enacted in the 2005-2012 plan (https://www.environment.gov.au/system/files/
resources/9b53d4e7-9a12-4354-9588-163933b2cbd4/files/gab-plan.pdf) extends seaward from mean low
water to the 200 NM limit, and is cited as “reasonably well placed to represent the biodiversity of the Bight,
as 53% of the species collected were obtained there” even though the plan also stated “little is known of the
composition of the benthic fauna of the Great Australian Bight” (https://www.environment.gov.au/system/
files/resources/0ad236e7-3655-422c-b2c2-c3ba2638acdd/files/gab-values.pdf). A new management plan
was prepared for the GAB Marine Park, and it no longer included a benthic protection zone. This suggests
the importance of the benthic communities there, upon review, was not considered to be significant. But the
benthic protection zone was retained in the other Marine Parks to the east.
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Macintosh et al. (2018) Invertebrate diversity in the deep Great Australian Bight 200-5000 m

The paper describes 401 new species being identified and a high degree of rarity (i.e. number of species
only recorded once) in the deep Great Australian Bight. The high degree of apparent rarity probably reflects
the relatively low sampling effort compared with well-studied regions elsewhere, and this effect has been
seen in exploratory deep water sampling elsewhere in Australia and overseas. The number of undescribed
species was not surprising, given the depths sampled and general lack of exploration in the region. The
result closely matches the proportion of undescribed species in other recent Australian deep sea surveys.

Deep ocean seabed habitats generally support lower densities of organisms in sparsely distributed
assemblages, which means many species are only represented by one or few individuals in a sample. The
Maclintosh paper reviews and compares data from a wide range of sampling methods targeting different
biota in different depths. The statement of rarity originates from the high proportion of species represented
by a single individual (31%) and Ward et al. (2006) and a study comparing epifaunal assemblages from three
very different ecosystems - the Gulf of Carpentaria (Australia), North Sea (UK) and the Antarctic Shelf. That
study only considered one component of the soft-bottom assemblage - sedentary or slow-moving epifauna
>50 mm.

A total of 108 deep-sea benthic fish species from 49 families were collected by Williams et al. (2018). Spatial
patterns in fish assemblages were evident with species richness, abundance and biomass changing
markedly with depth but insignificantly across the Great Australian Bight (Williams et al. 2017a). Benthic fish
assemblages were most strongly structured by depth and there was no consistent pattern discernible
between the longitudinally separated transects within depth strata (refer Figure 4.27 and Figure 4.28 in
Section 4.6.4 of the EP). Catches were dominated by deep-sea families, including Macrouridae (rattails),
Synaphobranchidae (cut-throat eels), Moridae (morid cods), Oreosomatidae (oreo dories), Alepocephalidae
(slickheads), Ophidiidae (cusk eels) and Halosauridae (halosaurs). Greatest species diversity was recorded
within the Macrouridae, which was also the most frequently recorded family. Macrouridae were found
abundantly at water depths of 2400 m (ranked highest by biomass and density when data were standardised
by area). Species considered endemic to the Great Australian Bight were most commonly recorded at the
shelf break and upper-to-mid continental slope, declining with increased depth. Fish biomass increased
between 200 and 400 m water depth (from approximately 0.5 g/m? to 3.4 g/m?, respectively), then declined
with increasing depth to ~0.4 g/m? at 3000 m. There was little difference in fish assemblage structure noted
between 1500, 2000 and 3000 m water depths.

The Great Australian Bight Research Program was the first comprehensive study of the benthic communities
in the deeper parts of the Bight and while it remains as one of the most comprehensive studies of these
communities, it could only sample a small proportion of the total soft sediment habitat available. Given the
novelty of such a deep-water survey, the sampling method used (including effective area sampled) and the
relatively low density of individuals and colonies, it is unsurprising that many new species and species
represented by single specimens were collected. The species accumulation curves of Williams et al. (2017,
2018) indicate that the deep-water benthic communities will require significantly more sampling before the
full range of species are collected. The new and apparently uncommon species are expected to be widely
represented in similar habitats at similar depths across the entire central Great Australian Bight.

Director of National Parks

Input provided by the Director of National Parks during consultation (Rev 3 Appendix 3-2) included the
statement that the ‘benthic invertebrate communities of the eastern GAB are among the world’s most diverse
soft-sediment ecosystems’. This statement is consistent with the description of the eastern GAB benthic
communities discussed above within the South West Marine Parks Management Plan 2018. However, the
statement largely relates to the ‘benthic invertebrate communities of the eastern GAB’ Key Ecological
Feature (KEF), rather than the central GAB where the well location lies. This differentiation is supported by
the descriptions of the values of the eastern GAB in the:

e Department of Environment and Energy (DoEE) Species Profile and Threats database

e marine bioregional plan for the south-west marine region (http://www.environment.gov.au/system/files/
pages/a73fb726-8572-4d64-9e33-1d320dd6109c/files/south-west-marine-plan.pdf)

e Parks Australia website (https://parksaustralia.gov.au/marine/management/values/values-of-the-south-
west-network/).

The description of this KEF (as described in the three references above) states that the KEF is found on the

shelf of the Great Australian Bight, which is located in the 0—200 m depth range. As such, the statement

regarding ‘benthic communities in the eastern GAB’ has been taken as not relating to the deep waters of the

central GAB (and the impact EMBA) but to the areas further east where it remains a stated value of the

marine management plans for those areas.
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46.4 Fish

4641 Benthic fish

The composition, diversity and biogeographic affinities of the deep-sea benthic fish assemblages in the GAB
were studied as part of the Great Australian Bight Research Program and Great Australian Bight Deepwater
Marine Program (Williams et al. 2018) to 3000 m using a beam trawl. Samples were collected from soft
substrate habitats (with some sites near emergent features) at six depth horizons along five north to south
transects. These were positioned to achieve a relatively high density of sampling in the Great Australian
Bight Marine Park and the oil and gas permit areas (Figure 4.27).
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Figure 4.27 Benthic fish transects in the Great Australian Bight Research Program study area

A total of 108 deep-sea benthic fish species from 49 families were collected by Williams et al. (2018). Spatial
patterns in fish assemblages were evident with species richness, abundance and biomass changing
markedly with depth but insignificantly across the Great Australian Bight (Williams et al. 2017a). Benthic fish
assemblages were most strongly structured by depth, there was no consistent pattern discernible between
the longitudinally separated transects, within depth strata (Figure 4.29, Figure 4.28).

Catches were dominated by deep-sea families, including Macrouridae (rattails), Synaphobranchidae (cut-
throat eels), Moridae (morid cods), Oreosomatidae (oreo dories), Alepocephalidae (slickheads), Ophidiidae
(cusk eels) and Halosauridae (halosaurs). Greatest species diversity was recorded within the Macrouridae,
which was also the most frequently recorded family. Macrouridae were found abundantly at water depths of
2400 m (ranked highest by biomass and density when data were standardised by area). Species that
considered endemic to the Great Australian Bight were most commonly recorded at depths associated with
the shelf break and upper-to-mid slope, declining with increased depth. Fish biomass increased between 200
and 400 m water depth (from approximately 0.5 g/m? to 3.4 g/m?, respectively), then declined with increasing
depth to ~0.4 g/m? at 3000 m. There was little difference in fish assemblage structure noted between 1500,
2000 and 3000 m water depths. The proximity of emergent hard substrates (e.g. volcanic seamounts, rocky
outcroppings in submarine canyons) did not appear to affect the structure of fish assemblages sampled,
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though seasonal upwellings in the eastern part of the survey area may have increased productivity at
eastern survey locations. The benthic fish assemblages recorded from depths relevant to the permit area
(1500-3000 m) showed substantial variation in composition based on biomass, but less in density (Figure
4.29, Figure 4.28)

Family-level composition at the shelf break (200 m) sites stood out from all other depths in having the
majority of biomass and density made up by “Other” families, i.e. relatively high diversity, and only two
conspicuously dominant families: temperate seabasses (Acropomatidae) (biomass and density), and
bellowfishes (Macroramphosidae) (density). In contrast, the dominant families in the upper slope (400 m)
stratum, where biomass and density were highest overall, were ghost flatheads (Hoplichthyidae) (biomass)
and Macrouridae (mostly species of Coelorinchus) (density). Two other families were also prominent at 400
m depth: cusk eels (Ophidiidae) (biomass, based on two large specimens) and Eucla cod (Euclichthyidae)
(density). There were similarities in dominance at the mid-continental slope sites (1000, 1500 and 2000 m
depths) where rattails (Macrouridae) (biomass and density) and basketwork eels (Synaphobranchidae)
(biomass) were dominant. In this depth range, oreo dories (Oreosomatidae), morid cods (Moridae) and
halosaurs (Halosauridae) were all prominent (biomass); the latter two families more so in 1500-2000 m
depths. At 3000 m deep the cusk eels (Ophidiidae) were the overwhelmingly dominant family by biomass.
Density was relatively very low at all sites >1000 m and entirely dominated by rattails (Macrouridae) and a
mix of “other” species. The pattern of relatively lower density than biomass in depths >1000 m indicated a
generally larger body size of individuals compared to the upper slope and shelf break, especially for cusk
eels (Ophidiidae). The overall trend was for species ranked highly by density to be small-bodied fishes and
relatively shallow (<400 m depth) and for species ranked highly by biomass to be larger-bodied and deeper
(>1000 m) (Figure 4.28).

The majority of fishes collected were previously recorded from Australian waters (90%) and the Great
Australian Bight (75%) (Williams et al. 2017a). The proportions of recorded species were broadly similar
between shelf break (~200—-240 m depths), upper slope (280-600 m) and mid-slope depths (950-1550 m);
(91-100% in Australian waters, 86—89% in Great Australian Bight waters).
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Figure 4.28 Percentage of (a) biomass and (b) density distribution in the transect samples of the 10
top ranked fish families by depth
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46.4.2 Conservation significant fish

The Protected Matters Search Tool report (Appendix 4-1) identified three Migratory shark species listed
under the Environment Protection and Biodiversity Conservation Act 1999 as potentially occurring within the
Impact Environment that May Be Affected Table 4.3). Biologically Important Areas (BIA) for these sharks are
shown in Figure 4.31. One Conservation Dependent species, the southern bluefin tuna, listed under Section
178 of the Environment Protection and Biodiversity Conservation Act 1999, was also identified as potentially
occurring within the Impact Environment that May Be Affected. The Protected Matters Search Tool did not
identify the shortfin mako as potentially occurring within the Impact Environment that May Be Affected;
however, the species is listed as Migratory under the Environment Protection and Biodiversity Conservation
Act 1999 and may occur in the vicinity of the Impact Environment that May Be Affected, so it has been
included and is described in further detail below.

Table 4.3 Protected fish species which may occur in the Impact Environment that May Be Affected

Scientific name | Common name EPBC Act status Bias Relevant plan
ithin
Listed Listed migratory mpalct
threatened | marine speciest EMBA
species®
Carcharodon Great white shark Vulnerable | Yes No Recovery Plan for the
carcharias White Shark

(Carcharodon carcharias)
(DSEWPaC 2013a)

Isurus Shortfin mako shark | — Yes No -
oxyrinchus
Lamna nasus Porbeagle - Yes No -

* 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.

T Listed migratory species: A native species that from time to time are included in the appendices to the Bonn Convention and the annexes of Japan—
Australia Migratory Birds Agreement, China—Australia Migratory Birds Agreement and Republic of Korea and Australia Migratory Birds Agreement, as listed
in Section 209 of the EPBC Act.

46.43 Great white shark

The great white shark (Carcharodon carcharias), listed as Vulnerable and Migratory under the Environment
Protection and Biodiversity Conservation Act 1999, is widely but sparsely distributed throughout temperate
and sub-tropical regions of the world (DSEWPaC 2013a). The species is managed under the Recovery Plan
for the White Shark (Carcharodon carcharias) (DSEWPaC 2013a), which supports the recovery and long-
term survival of the species. In Australia, great white sharks occur from close inshore rocky reefs, surf
beaches and shallow coastal bays to the outer continental shelf and slope waters out to 1000 m depth with a
range that extends from north-western Western Australia around the southern coastline (including
Tasmanian waters) to central Queensland (DSEWPaC 2013a). Figure 4.31 shows the broad distribution of
great white sharks across southern Australia, including biologically important areas (Biologically Important
Areas) where higher density areas south of Western Australia and South Australia have been identified as
foraging sites (the nearest being <200 km north of the well location), as well as where juvenile nursery areas
have been identified in eastern Victorian waters (~ 1500 km east of the well location).

Genetic evidence suggests that this distribution includes two separate populations: a western population that
ranges from north-western Western Australia to western Victoria; and an eastern population that ranges
along the east coast from Tasmania to central Queensland (Blower et al. 2012). There is currently no reliable
estimate of the total size of the Australian great white shark populations and therefore no robust measure of
population trends or status (DSEWPaC 2013b). However, there is clear evidence from a range of sources of
a decline in the relative abundance of the great white sharks in Australian waters over the last 60 years
(DSEWPaC 2013a). Preliminary results of a Commonwealth Scientific and Industrial Research Organisation
study of great white shark numbers undertaken under the National Environmental Science Program
estimates that the population (i.e. east coast of Australia and New Zealand) comprises between 2500-6750
adults, with an adult survival rate of over 90% year to year (Hillary et al. 2018). By collecting DNA from
juveniles, scientists estimate the total size of adult populations based on how many individuals in a
population share parents. The results to date suggest that there are considerably fewer adults in the eastern
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population, although it has a slightly improved survival rate of 93% year to year. A recovery plan (DSEWPaC
2013a) has been developed that sets out the research and management actions necessary to support the
recovery and long-term survival of great white sharks in Australian waters.

Adult and sub-adult great white sharks are most commonly observed in Australian waters foraging in coastal
waters off pinniped colonies at several locations throughout the South-west Marine Region (DSEWPaC
2013a). This includes the Recherche Archipelago and other islands off the lower west coast of Western
Australia, in central South Australia around Fowlers Bay, off the Eyre Peninsula, the Neptune Islands, the
southern and eastern coasts of Kangaroo Island, and within Spencer Gulf. Males are observed in these
waters year-round in relatively consistent numbers, with data collected at the Neptune Islands over 14 years
demonstrating that the abundance of great white sharks is greatest overall from winter to spring, when the
occurrence of females is focussed (Bruce & Bradford 2015). Observations of sex-specific patterns in
seasonal occurrence (Bruce & Bradford 2015), as well as acoustic telemetry (McAuley et al. 2017) and
satellite tracking data (Rogers et al. 2016), show that great white sharks only visit these foraging areas
temporarily. Great white shark movements indicate a pattern of temporary residency at favoured sites
intermixed with periods of long-distance travel between these sites, undertaking large-scale migrations
where they spend most of their time in continental shelf habitats often travelling at depths between 400 and
700 m (Rogers et al. 2016). Individual great white sharks may, however, also show a high diversity of
movement strategies and there is limited evidence of predictable return behaviour, seasonal movement
patterns or coordination of the direction and timing of individual shark’s movements. The observed diversity
of movement patterns is hypothesised to relate to patterns of distribution and abundance of suitable prey,
reproductive cycling and oceanographic clues, yet the relative importance of each of these drivers is
unknown.

Juvenile great white sharks spend a considerable amount of time in the nearshore environment where they
feed on finfish, rays and other sharks until they reach approximately 3.4 m in length (generally at around five
years of age) and shift to include marine mammals in their diet (Estrada et al. 2006). Satellite and acoustic
tracking of great white sharks in eastern Australia have shown that juveniles also intersperse broad-scale
movements with periods of temporary residency (both generally occurring shoreward of the 120 m depth
contour). However, individual juveniles have shown preferred habitat areas and annual patterns of residency
in two discrete coastal nursery areas in waters surrounding Port Stephens in central New South Wales and
the southern section of 90 Mile Beach (Corner Inlet) in south-east Victoria (Bruce & Bradford 2012). A recent
study (Harasti et al. 2017) using acoustic telemetry demonstrated that juvenile great white sharks use also
use the large estuarine systems adjoining the known nursery areas in eastern Australia (Harasti et al. 2017).
No juvenile nursery sites have been identified in the south-west region and pupping locations for white
sharks remain unknown (DSEWPaC 2013a).

Habitat modelling undertaken by Bailleul et al. (2017) based on tracking data collected from pop-up archival
tags deployed on five great white sharks by Rogers et al. (2016) as part of the Great Australian Bight
Research Program found that habitats where great white shark foraging habitats have a higher probability of
potential occurrence are located on the continental shelf and shelf break in the eastern and western Great
Australian Bight and in Spencer and St Vincent Gulfs as well as around the Bonney Coast. The Stromlo-1
well-site is shown as a cross symbol in Figure 4.29 in an area of low probability of occurrence (warm colours
represent areas of high probability).

No foraging, breeding or aggregation Biologically Important Areas for great white sharks are present within
the Impact Environment that May Be Affected and the species is considered unlikely to occur in abundance
within the Impact Environment that May Be Affected.

81

Rev 3, November 2019 www.equinor.com.au




Environment plan '
Stromlo-1 exploration drilling program . ’ »
equinor %

1.0

0.8

0.6

Latitude

0.4

0.2

0.0

Longitude

Source: Bailleul et al. (2017)
Figure 4.29 Standardised probability of potential occurrence of foraging habitats of great white
sharks

4644 Porbeagle shark

The porbeagle shark (Lamna nasus), listed as Migratory under the Environment Protection and Biodiversity
Conservation Act 1999, is widely distributed through temperate and cold-temperate waters of the north
Atlantic Ocean and southern hemisphere (Cavanaugh et al. 2003; International Union for Conservation of
Nature 2010). In Australia, porbeagle sharks are typically found in oceanic waters on the continental shelf
and are distributed from south-western Australia throughout the South-east Marine Region to southern
Queensland (DoE 2015a). The species preys on bony fishes and cephalopods and is an opportunistic hunter
that regularly moves up and down in the water column, catching prey in mid-water as well as at the sea floor.
It is most commonly found over food-rich banks on the outer continental shelf but does make occasional
forays close to shore or into the open ocean, down to depths of approximately 1300 m (Department of
Environment and Energy 2017a). It also undertakes long-distance seasonal migrations, although the timing
and details of migratory movements are not well understood for Australian populations (Department of
Environment and Energy 2017a).

The Protected Matters search determined that the species, or species habitat is likely to occur in the vicinity
of the Impact Environment that May Be Affected.

46.45 Shortfin mako

The shortfin mako (/surus oxyrinchus), listed as a migratory species under the Environment Protection and
Biodiversity Conservation Act 1999, is a pelagic shark with a circumglobal oceanic distribution in tropical and
temperate seas that grows to maximum length of 4 m (TSSC 2014). The species is widespread in offshore
waters around Australia (other than the Arafura Sea, Gulf of Carpentaria and Torres Strait) and is known to
travel large distances to areas well beyond the Exclusive Economic Zone (TSSC 2014).
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Habitat modelling undertaken by Bailleul et al. (2017a) as part of the Great Australian Bight Research
Program (Section 1.2.2), based on tracking data collected from pop-up archival tags deployed on 18 mako
sharks, demonstrates that suitable foraging habitats in the Great Australian Bight are mainly over the
continental shelf and shelf break (Figure 4.30). It is apparent that the well location is well outside the inner
shelf areas in which the sharks prefer to forage, with only a low probability of occurrence in the Impact
Environment that May Be Affected.

Given the widespread distribution and large distances travelled by the shortfin mako, transient individuals

may occur in the Impact Environment that May Be Affected, but densities in this area will be very low (the
warmer colours in Figure 4.30 indicate a higher probability of occurrence of foraging).

Stromlo-

Latitude

120 125 130 135 140 145

Longitude

Source: Bailleul et al. (2017)
Figure 4.30 Standardised probability of potential occurrence of foraging habitats of shortfin mako
sharks
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Figure 4.31 Biologically important areas for EPBC-listed sharks
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4646 Southern bluefin tuna

The southern bluefin tuna (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). The southern bluefin tuna off southern Australia is part of a
single, highly migratory biological stock that spawns in the north-east Indian Ocean from September to April
and migrates throughout the temperate southern oceans, supporting several international, Commonwealth
and state-managed fisheries (Ellis & Kiessling 2016; Honda et al. 2010). The southern bluefin tuna is listed
as conservation dependent and is managed in Australian waters according to the Commonwealth Listing
Advice on Thunnus maccoyii (Southern Bluefin Tuna) (TSSC 2010).

The southern bluefin tuna is a long-lived species (maximum age ~40 years) and is highly fecund. southern
bluefin tuna feed rapaciously in the epipelagic layers of oceans, opportunistically targeting fish, crustaceans,
cephalopods, salps, and other marine animals (Ellis & Kiessling 2016). Within Australian waters, southern
bluefin tuna range from northern Western Australia, around the southern region of the continent, to northern
New South Wales (Figure 4.32).

The migratory movements of southern bluefin tuna are complex and vary among life history stages. It is
proposed that larvae follow the Leeuwin Current south from the spawning grounds shortly after hatching in
the spring months, reaching the waters off south-west Australia in early summer (Rogers et al. 2013). Most
of these young-of-the-year southern bluefin tuna are thought move into the continental shelf waters off
southern Western Australia and gradually move eastwards into the Great Australian Bight (Rogers et al.
2013). An unknown proportion of this age class remains in the Great Australian Bight throughout the winter
while others move into the Indian Ocean (Rogers et al. 2013).

Juvenile southern bluefin tuna (1—4 years old) undertake seasonal large-scale migrations, typically departing
the Great Australian Bight between March and July once seasonal upwelling and associated enhanced
productivity declines (Evans et al. 2017a). They then move to major feeding grounds, either westward into
the central Indian Ocean or eastward into the Tasman Sea, before returning between November and March
to use the Great Australian Bight during the summer and autumn, highlighting the global importance of the
region for this species (Figure 4.33) (Evans et al. 2017a; Rogers et al. 2013).

In summer the Great Australian Bight is one of the few locations where southern bluefin tuna form
aggregated schools near the sea surface (<200 m deep) during the day. From December to February
juvenile southern bluefin tuna largely concentrate in inshore shelf waters or around the shelf break in the
western and central Great Australian Bight and tend to shift towards the eastern Great Australian Bight from
March to May (Evans et al. 2017b). A large proportion of the annual growth increment of southern bluefin
tuna is achieved during this summer and autumn period, with juvenile southern bluefin tuna frequently
feeding on relatively small prey, predominantly sardines (Evans et al. 2017b). Increased time spent in warm
surface waters over summer may be a form of behavioural thermoregulation, allowing them to increase their
body temperature, increasing digestion and growth rates above levels that could be achieved in other coastal
or oceanic environments (Evans et al. 2017b). Outside the summer and autumn period, juvenile southern
bluefin tuna do not appear to have preferred depth or temperature habitats, instead demonstrating highly
plastic behaviours in response to their environment; consequently, feeding is more sporadic and consists of
larger prey such as fish, squid and krill. The limited number of southern bluefin tuna that remain in the Great
Australian Bight during winter tend to concentrate around the shelf break (Evans et al. 2017b).

Little is known of the movement patterns of sub-adult southern bluefin tuna (>5 years old) but commercial
catch data suggest these animals disperse throughout southern temperate waters. Figure 4.34 shows the
tracks of over 120 tagged juvenile southern bluefin tuna which dispersed widely across the Great Australian
Bight region. Both sub-adult and adult southern bluefin tuna occur seasonally during the winter throughout
the Tasman Sea. 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 (Patterson et al. 2008). Similar to juveniles, migration schedules are
highly variable with individuals departing the Tasman Sea from September to December (Patterson et al.
2008). Adults demonstrate temperature preferences for waters of 18-20 °C and waters <250 m although
spend time at depths >600 m and demonstrate diel variation in diving behaviour for periods of time
(Patterson et al. 2008).

Fishery independent aerial surveys have been used to derive an index of relative abundance of 2—4-year-old
southern bluefin tuna in the Great Australian Bight between January and March for most years from 1992 to
2016 (Everson & Farley 2016). This data shows a temporal contraction in the distribution of juveniles within
the Great Australian Bight to shelf waters and away from the western Great Australian Bight (Figure 4.33 and
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Figure 4.34; Evans et al. 2017a). Electronic tagging of juvenile southern bluefin tuna contributes to current
understanding of southern bluefin tuna dynamics and abundance (Commonwealth Scientific and Industrial
Research Organisation 2018). Current estimates of absolute abundance of juvenile southern bluefin tuna are
conducted using genetic mark-recapture (gene-tagging) methods (Preece et al. 2014).

Southern bluefin tuna are likely (70%—80% probability) to be present within the Impact Environment that May
Be Affected during summer, as they regularly forage in the area of the exploration lease (Evans et al. 20173;
Evans et al. 2017b), but in relatively low numbers compared to the continental shelf and areas nearer the

shelf break and upwelling areas (Figure 4.32, Ellis & Kiessling 2016).
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Figure 4.32 Generalised southern bluefin tuna migration patterns

Source: ABARES in Ellis & Kiessling (2016)
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Figure 4.33 Distribution of southern bluefin tuna during aerial census surveys 1992-2016
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Figure 4.34 Movements of juvenile southern bluefin tuna derived from archival tag deployments
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Figure 4.35 Standardised probability of potential occurrence of foraging habitats of southern bluefin
tuna

4647 Pelagic fishes

The small pelagic fish assemblage is considered a Key Ecological Feature (KEF) of the South-west Marine
Region because it is believed to provide an important trophic link between the upwelling-driven primary and
secondary production and high level predators. The assemblage includes sardine, scaly mackerel, Australian
anchovy, round herring, sandy sprat, blue sprat, jack mackerel, blue or slimy mackerel, red bait and saury
(DEWPC 2012). This group of fish supports Australia’s largest fishery (by weight)—the South Australian
Sardine Fishery—as well as a diverse range of large pelagic, predatory fish including southern bluefin tuna,
samson fish and kingfish (DEWPC 2012).
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The small pelagic fish assemblage KEF is not mapped but was originally included, as described in the
South-west Marine Bioregional Plan (DEWHA 2007), to include small pelagic fish assemblages from the
following IMCRA bioregions: Southwest Shelf Transition, Southwest Shelf Province, Great Australian Bight
Shelf Transition, Spencer Gulf Shelf Province. The Impact EMBA lies within the Southern Province which is
entirely off the continental shelf and outside the IMCRA regions with significant small pelagic fish
assemblages. The spatial separation between the KEF and the offshore Impact EMBA is further supported
by the assessment of threatening processes, which predominantly relate to shelf and slope fisheries. The
sardine is the dominant clupeoid off South Australia and occurs in the southern portions of Gulf St Vincent
and Spencer Gulf and over the continental shelf. All effort in the South Australian Sardine Fishery occurs
exclusively within and adjacent to the Spencer Gulf in coastal waters and waters shoreward of the
continental shelf break (Stock assessment of Australian Sardine of South Australia 2017). The stock and the
fishery are hundreds of kilometres from the Stromlo well location and are highly unlikely to be impacted by
underwater sound emissions from the drilling activity. In reviewing the literature for this environment plan the
authors were unable to find any documented cases of actively fished small pelagic fish beyond the shelf
break in the Great Australian Bight.

No studies have mapped the distribution and abundances of small pelagic fish across the broader Great
Australian Bight; however, knowledge of their food source and movements and foraging patterns of their
predators has been used to infer their probable distribution and abundances outside the fishery. The Flinders
current is the dominant driver of nutrient rich upwelling which occurs predominantly in the eastern Great
Australian Bight during the summer and autumn months. This is a known source of food for small pelagic fish
with krill making up some 65% of the sardine diet (Ward et al. 2008). Therefore, it would be expected that
small pelagic fish aggregate around these upwelling events due to the importance of this food source. (Ward
et al. 2008, Ecological importance of small pelagic fishes in the Flinders current system).

It is well documented that small pelagic fish dominate the diets of juvenile southern bluefin tuna in the Great
Australian Bight. Evans et al. (2017) reported that southern bluefin tuna caught closer to the coastline had
stomach contents dominated by sardines, while southern bluefin tuna caught closer to the shelf edge had
stomach contents dominated by jack mackerel. Evans et al (2017) also showed that during the proposed
summer months of the drilling activity that tagged southern bluefin tuna are aggregated around shallower
shelf waters and around the shelf break. Marine mammals, also known predators of small pelagic fish, have
also been shown to have similar spatial and temporal aggregation patterns in the Great Australian Bight.

It is unlikely that significant numbers of small pelagic fishes would ever occur in the deep, offshore waters of
the Impact Environment that May Be Affected. There are sufficient data to confirm their preferred habitats
are on the continental shelf and in nearshore waters, some 150 to 200 km from the Stromlo well location.
Given the maximum range of underwater sound impacts to fish is less than the established Impact EMBA (40
km), no impacts on small pelagic fish are predicted. Impacts to larger pelagic fishes such as southern bluefin
tuna are already addressed in Section 6.3.

4648 Squid

Gould’s squid (Nototodarus gouldi) inhabit temperate and subtropical waters of Australia and New Zealand.
Individuals can be found in estuaries and pelagic environments to depths of 825 m but are most abundant
over the continental shelf between depths of 50—-200 m. Genetic studies indicate a single biological stock of
Gould’s squid throughout south-eastern Australian waters (Patterson et al. 2018). The genetic homogeneity
of the species is thought to be a function of broad dispersal of juveniles on seasonal longitudinal ocean
currents (Patterson et al. 2018). Individuals aggregate near the seabed during the day and move into the
water column at night to feed. They reach reproductive maturity at an age of 6-9 months and spawn
throughout the year (Table 4.4), dying shortly after spawning (AFMA 2019). Larvae and juveniles are often
found in shallow coastal waters. The adults are not expected to visit the Impact EMBA given they are
predominantly in less than 200 m water depth and Stromlo-1 is approximately 2240 m deep.

Southern calamari (Sepioteuthis australis) inhabits temperate and subtropical waters of Australia and New
Zealand. Individuals are common over reefs, sand and seagrass beds in shallow, inshore waters in depths
less than 70 m depth. Females are serial spawners and spawn throughout the year. Fertilised eggs are laid
in clumps at the base of macroalgae and seagrass. Juveniles are generally found in the deeper areas such
as the middle of the gulfs. As they grow, the subadults move inshore where they reach maturity and
aggregate to commence spawning on shallow seagrass habitats and low profile rocky reefs. (PIRSA 2013,
Runck 2018). They are not expected to visit the Impact EMBA.
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4649 Fish spawning

Information regarding fish spawning in offshore regions of the Great Australian Bight is generally limited.
Spawning aggregation areas are not known to occur within the Impact Environment that May Be Affected
and consultation with relevant fishing industry authorities (i.e. Australian Fisheries Management Authority
and Department of Primary Industries and Regions) and commercial fishing associations (i.e. GABIA, WFSA)
for fisheries permitted to operate in the survey area did not identify concerns over fish spawning in the
vicinity of the Impact Environment that May Be Affected.

Spawning periods for key species of Commonwealth and South Australian fisheries with a jurisdictional area
that includes the Impact Environment that May Be Affected are shown in Table 4.4 and

Table 4.5. Some commercially important species able to be fished in the vicinity of the Impact Environment
that May Be Affected are not shown in Table 4.4 as they spawn outside of the Great Australian Bight, most
notedly southern bluefin tuna — Australia’s most valuable pelagic fish stock. The spread of fish spawning
periods throughout the year (Table 4.4) indicates that there are no specific periods of higher sensitivity with
respect to fish spawning for key fisheries species which may potentially spawn within the Impact
Environment that May Be Affected.

Table 4.4 Spawning periods for key species of Commonwealth fisheries with a jurisdictional area
that includes the Impact Environment that May Be Affected

Fishery Key J|F| M Al M J|J|A| S| O N| D| Additional information

species ale/a|p|laluju|ju|e|c|ofe

nfbj{r|{r|y|[n|l|g|p|t|Vv]|c
Western Yellowfin Spawn throughout the tropical and equatorial
Tuna and | tuna waters of the major oceans. Spawning is
Billfish seasonal at higher latitudes with peaks in
Fishery summer — Spawning does not occur within the
Impact EMBA
Bigeye Spawning occurs throughout the year in tropical
tuna waters, mostly occurring in the eastern Pacific

Ocean. Peak spawning periods in the southern
hemisphere are between summer and autumn —
Spawning does not occur within the Impact

EMBA
Skipjack Spawn throughout the year in tropical waters
tuna and during summer and early autumn in

subtropical waters. The spawning season
becomes shorter as distance from the equator
increases — Spawning does not occur within the
Impact EMBA

Albacore Spawning occurs in small aggregations during
the summer. The peak spawning period in the
southern hemisphere occurs in summer
Broadbill Spawning appears to occur throughout the year
swordfish in tropical waters but is restricted to spring and
summer at higher latitudes — Spawning does not
occur within the Impact EMBA

Southern | SESSF — Commonwealth trawl sector

and Blue Spawning occurs in winter and early spring. The
Easter_n grenadier main spawning ground for blue grenadier is on
Scalefish the west coast of Tasmania (Australian Fisheries
and Management Authority, 2017) — Spawning
Shark unlikely to occur within the Impact EMBA
Fé?SeéyF Tiger Spawning occurs over an extended period from
( ) flathead spring to autumn, with some variation on the
timing of spawning depending on location

Silver Spawning occurs in late winter-early spring, with

warehou some variation in timing depending on location

Pink ling Spawning occurs over an extended period

during late winter and spring. May move into
deeper water to spawn
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Fishery Key J|F| M A MJ|J]| Al S| O N| D| Additional information

species ale|a|p|lalululufe|c|o]|e

nfbj{r|{r|y|[n|l|g|p|t|Vv]|c

SESSF — Gillnet, hook and trap sector

Blue-eye Thought to move into shallower waters and

trevalla aggregate over specific areas for spawning.
Most spawning activity occurs in waters from
central New South Wales to north-eastern
Tasmania — Spawning does not occur within the
Impact EMBA

Pink ling See above See above

SESSF — Great Australian Bight trawl sector

Deepwater Spawning activity in the western central GAB

flathead peaks in late summer — Spawning may occur
within the Impact EMBA

Bight Form spawning aggregations above “lumps” on

redfish the seabed during summer and early autumn

Orange Migrate to form dense spawning aggregations

roughy usually associated with submerged hills or
seamounts generally at depths of 700-1000 m —
Spawning unlikely to occur within the Impact
EMBA

Small Jack Spawning begins off the south-east coast of

Pelagic mackerel Australia and moves progressively southwards

Fishery over the summer. Eggs and sperm are released

among schooling fish, possibly deep in the water
column near the edge of the continental shelf —
Spawning unlikely to occur within the Impact
EMBA
Redbait Spawning occurs over 2—3 months during spring
Australian Spawning occurs during spring summer in the
sardine southern part of the species range, and in
summer autumn in the northern part

Southern | Gould’s Spawn continuously throughout the year,

Squid Jig | squid possibly with 2—3 peaks in spawning activity

Fishery

Table 4.5 Spawning periods for key species of South Australian fisheries with a jurisdictional area
that includes the Impact Environment that May Be Affected

Fishery Key species | J| F| M| Al M| J| J| A| S| O| N| D| Additional information

ale|la|lp|laju|juju|e|c|o|e
nlblrir|ly|n|l|g|p|t|Vv]|c

Sardine Australian See above See above

(pilchard) sardine

Fishery

Rock Lobster Southern Hatching occurs in early spring,

Fishery rock lobster phyllosoma then spend 8-23 months at
sea during which time they become
widely distributed in the Southern Ocean

Marine King George Spawn in offshore waters from late

Scalefish whiting summer to winter

Fishery

91

Rev 3, November 2019

Www.equinor.com.au



Environment plan '
Stromlo-1 exploration drilling program . p

equinor %:

Fishery Key species | J| FIM|A| M| J|J|A| S| O
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Additional information
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Southern Spawning occurs in close association to
garfish seagrass beds with peak spawning
activity occurring from Oct to Nov

Australasian Aggregate outside harbours, bays and
snapper estuaries to spawn, usually from Nov to
Dec. South Australia state-wide snapper
spawning closure between midday 1 Nov
and midday 15 Dec each year. Additional
closure areas are in place in the gulfs
from 15 Dec to 31 Jan — Spawning does
not occur within the Impact EMBA

Southern Spawning occurs in shallow inshore
calamari waters, with egg mass deposits attached
to seagrass, macroalgae and reef
substrates — Spawning does not occur
within the Impact EMBA

Miscellaneous | Scallop Spawning occurs over an extended
Fishery period during winter and spring
(specialised
fisheries)

Giant crab Closures previously existed in South
Australia waters from May to Oct

Source: Australian Fisheries Management Authority (2017); Collette & Nauen (1983); DEWR (2006); Dredge et al. 2016); Ewing & Lyle (2009); (Food and
Agriculture Organization of the United Nations 2005); (Kailola et al. 1993); (Marshall et al. 1993); (Pecl 2000); Department of Primary Industries and
Regions (2007, 2017); Poisson & Fauvel (2009); Wild (1994)

465 Marine reptiles

Three widely distributed species of marine turtles listed as Threatened and Migratory under the Environment
Protection and Biodiversity Conservation Act 1999 were identified as potentially occurring within the Impact
Environment that May Be Affected (Table 4.6). The Protected Matters Search Tool report (Appendix 4-1) did
not identify any other matters of national environmental significance listed marine reptile species or species
habitat as potentially occurring in the Impact Environment that May Be Affected. All species of marine turtles
in Australian waters are managed under the Recovery Plan for Marine Turtles in Australia (Department of
Environment and Energy 2017b). The species of marine turtles identified as potentially occurring within the
Impact Environment that May Be Affected do not have Biologically Important Areas or habitats critical to their
survival within the Great Australian Bight.

Table 4.6 EPBC listed marine reptile species or habitat within the Impact Environment that May Be

Affected
Scientific Common EPBC Act status BIA Relevant
name name Listed Listed migratory | Type of presence within | plan
threatened | marine species’ Impact
species* EMBA
Caretta Loggerhead | Endangered | Yes Species or species habitat | No Recovery
turtle likely to occur within area Plan for
Chelonia Green turtle | Vulnerable | Yes Species or species habitat | No Marine
mydas likely to occur within area Turtles in
Dermochelys | Leatherback | Endangered | Yes Species or species habitat | No é%it;e::;a
coriacea turtle likely to occur within area

* 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.

T Listed migratory species: A native species that from time to time are included in the appendices to the Bonn Convention and the annexes of Japan—
Australia Migratory Birds Agreement, China—Australia Migratory Birds Agreement and Republic of Korea and Australia Migratory Birds Agreement, as listed
in Section 209 of the EPBC Act.
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4651 Loggerhead turtle

The Endangered loggerhead turtle (Caretta caretta) is globally distributed in tropical, subtropical waters and
temperate waters (Limpus 2008a). Loggerhead turtles show a strong fidelity to their breeding and feeding
areas (Limpus 2008a).

The main Australian breeding areas for loggerhead turtles are generally confined to the southern
Queensland and north-western Western Australian coasts (Limpus 2008a). Hatchlings disperse into oceanic
currents and gyres and remain in pelagic environments until large enough to settle in coastal feeding
habitats (Department of Environment and Energy 2017b). Pelagic juveniles from eastern Australian rookeries
are known to travel as far as South America (Department of Environment and Energy 2017b). Following this,
loggerhead turtles take up residency nearshore and forage in depths up to 55 m, feeding primarily on benthic
invertebrates such as molluscs and crabs (Department of Environment and Energy 2017b). Loggerhead
turtles forage in the waters of all coastal states and the Northern Territory (NT), but are uncommon in South
Australia, Tasmania and Victoria (Department of Environment and Energy 2017b). Most migrate less than
1000 km between their feeding and breeding areas (Limpus 2008a), although individuals have been
infrequently recorded in waters north-east of Kangaroo Island and Spencer Gulf (DENR 2004).

The Protected Matters search determined that the species or species habitat is likely to occur within the
Impact Environment that May Be Affected, however the species is likely to be only a very infrequent visitor to
the area.

4652 Greenturtle

The Vulnerable green turtle (Chelonia mydas) is distributed in subtropical and tropical waters around the
world (Limpus 2008b). Green turtles show a strong fidelity to their breeding and feeding areas (Limpus
2008b). Nine genetically distinct Australian green turtle stocks are recognised with breeding areas across
northern Australian waters including the Cocos Keeling, North West Shelf, Ashmore Reef, Scott Reef-
Browse Island, Cobourg, Gulf of Carpentaria, northern Great Barrier Reef and Torres Strait, Coral Sea and
southern Great Barrier Reef (Department of Environment and Energy 2017b). Green turtle hatchlings spend
their first 5-10 years drifting on ocean currents until they settle in tidal and subtidal coastal habitats such as
reefs, bays and seagrass beds where they feed on seagrass and algae (Department of Environment and
Energy 2017b; Limpus 2008b). Green turtles are predominantly found in Australian waters off the Northern
Territory, Queensland and Western Australian coastlines, with limited numbers in New South Wales, Victoria
and South Australia (Department of Environment and Energy 2017b). Most migrate less than 1000 km
between feeding and breeding areas (Limpus 2008b), although individuals have been infrequently recorded
in waters north-east of Kangaroo Island and Spencer Gulf (DENR 2004).

The Protected Matters search determined that the species or species habitat is likely to occur within the
Impact Environment that May Be Affected, however it is likely to be only a very infrequent visitor to the area.

4653 Leatherback turtle

The Endangered leatherback turtle (Dermochelys coriacea) is distributed throughout tropical, sub-tropical
and temperate waters around the world (Limpus 2009). Unlike other marine turtles, leatherback turtles do not
take up residency in continental shelf waters but instead spend most of their life travelling vast distances and
foraging in temperate coastal and open ocean areas. As the species is largely pelagic, leatherback turtles
also differ in that they remain planktivorous throughout their life, feeding on jellyfish and large planktonic
ascidians in the upper 300 m of the water column (Limpus 2009). Within Australia, the species is most
commonly reported from coastal waters in central-eastern Australia (southern Queensland to central New
South Wales); south-east Australia (from Tasmania, Victoria and eastern South Australia) and in south-
western Western Australia (Limpus 2009). The central-eastern to south-eastern Australian region is one of
five identified foraging sites (where area restricted behaviour is known to occur) for the leatherback turtles
(Bailey et al. 2012; Department of Environment and Energy 2017b). Tracks from individuals fitted with
satellite tags indicate that they forage in warmer waters further north in autumn and spring and only forage at
higher southerly latitudes in south-east Australian waters during summer (November to February) (Bailey et
al. 2012). This is consistent with reports that the species has been observed in the Bass Strait during
summer (Limpus 2009). Away from their feeding grounds leatherback turtles are rarely found nearshore
(Department of Environment and Energy 2017b). Records available from the Atlas of Living Australia
(Commonwealth Scientific and Industrial Research Organisation 2017) suggest that the species is a rare but
occasional visitor to the Great Australian Bight; between 2006 and 2016 there were eight sightings (including

93

Rev 3, November 2019 www.equinor.com.au




Environment plan ‘
Stromlo-1 exploration drilling program . 3 »
equinor %

strandings) in the Great Australian Bight and 10 in the Bass Strait, compared to over 40 in waters off the
coast of New South Wales.

No maijor leatherback turtle rookeries have been recorded in Australia. Most leatherback turtles in Australian
waters migrate to breed in neighbouring countries including Indonesia, north-west Papua, northern Papua
New Guinea, the Solomon lIslands and Vanuatu. However, nesting is known to occur in the NT during
December-January as well as occasionally along parts of southern Queensland and northern New South
Wales (last reported in 1996) (Department of Environment and Energy 2017b).

The Protected Matters search determined that the species or species habitat is likely to occur within the
Impact Environment that May Be Affected, however it is likely to be only an infrequent visitor to the area.

466 Marine mammals

The Protected Matters Search Tool report (Appendix 4-1) identified the marine mammal species, listed as
Threatened and/or Migratory under the Environment Protection and Biodiversity Conservation Act 1999, that
may occur within the Impact Environment that May Be Affected. This included mysticete (baleen) whale
species and odontocete (toothed) whale species (including one dolphin species). These are listed in Table
4.7 and described in the following sections. The New Zealand fur seal was not included in the Protected
Matters Search Tool report but is an EPBC-listed marine species and may occur in the area; it is discussed
below with the Australian Sea lion (Section 4.6.6.2). Regionally significant species identified from Marine
Bioregional Plans that may occur within the Impact Environment that May Be Affected are also described
below.

4661 Cetaceans

Thirty-five cetacean species have been recorded in the Great Australian Bight, comprising 11 baleen
(mysticete) whales and 24 toothed (odontocete) whale species (Fulton et al. 2017). The National
Conservation Values Atlas (Department of Environment and Energy 2015) showed that the only Biologically
Important Area that overlaps the Impact Environment that May Be Affected is the pygmy blue whale’s
distribution Biologically Important Area. Biologically Important Areas for cetaceans in the Great Australian
Bight are shown in Figure 4.36.

Until recently, information on cetaceans in the Great Australian Bight has largely been restricted to sightings
or stranding records, with little information about the population status, population dynamics, foraging
ecology and habitat utilisation of most species (Rogers et al. 2013). However, studies by Goldsworthy et al.
(2017) as part of the Great Australian Bight Research Program have explicitly addressed the paucity of
baseline information on cetaceans and other iconic species. These studies included aerial surveys to assess
the occurrence and distribution of dolphins and other cetaceans using inshore habitats, and offshore ship-
based acoustic and visual surveys to assess the occurrence and distribution of baleen and toothed whales in
offshore shelf, shelf-break and slope habitats (Goldsworthy et al. 2017). In addition, Fulton et al. (2017) have
also used information available from a range of sources to establish trophodynamic and whole-of-system
models of the structure and function of socio-ecological systems of the Great Australian Bight that included
cetaceans. This work was also undertaken as part of the Great Australian Bight Research Program (Fulton et
al. 2017).

Pilot whales

Pilot whales are included in the South-east Marine Region Profile (DoEE 2015) as “species or habitat may
occur in the area” and are further described in Appendix 7-3. The Marine Bioregional Plan for the South-west
Marine Region (DEWPC 2012) states that long finned pilot whales are known to occur in the region. More
recently, Gill et al (2015) and Goldsworthy et al (2017) undertook visual and acoustic surveys for cetaceans
and confirmed the distribution of long finned pilot whales in the waters of the Great Australian Bight. Short
finned pilot whales were not recorded; however, they are known in the bight from stranding records (Segawa
and Kemper 2015, In: Goldsworthy et al. (2017)).

Goldsworthy et al (2017) conducted aerial surveys in December 2015, January to February 2016, and April
2016 as part of the Great Australian Bight Research Program. Long finned pilot whales were only sighted in
April 2016 with 646 individuals counted in a mean water depth of 515 m. Pilot whales were generally spotted
in large groups with a mean number of 58 individuals, with all size classes observed in these groups. Gill et
al. (2015) recorded pilot whales with calves in the upwelling areas from west Kangaroo Island to Victoria.
These studies found that pilot whales tend to occupy the upper slope of the shelf break and suggested they
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are likely to feed primarily on squid and, therefore, their presence is likely to be influenced by upwelling along
the shelf break. The observed behaviours of pilot whales during the aerial surveys included milling and
traveling. No critical foraging, aggregation, resting or breeding sites were identified. All available evidence
indicates that the main habitat of the long-finned pilot whales is inshore of the Impact EMBA and therefore,
they have not been specifically addressed in the underwater sound impact assessment.
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Figure 4.36 Cetacean biologically important areas in the Great Australian Bight

Table 4.7 Likely occurrence and conservation status of EPBC listed cetaceans in the Great

Australian Bight

Scientific name | Common EPBC Act status BIA Relevant plan
name Listed Listed Type of presence | Within
threatened | migratory Impact
species marine EMBA
species
Cetaceans (whales and dolphins)
Balaenoptera Antarctic - Yes Species or species No -
bonaerensis minke habitat likely to
whale occur within area
Balaenoptera Sei whale Vulnerable Yes Species or species No Balaenoptera
borealis habitat likely to borealis (sei whale)
occur within area conservation advice
(TSSC 2015a)
Balaenoptera Bryde’s - Yes Species or species No -
edeni whale habitat may occur
within area
Balaenoptera Blue whale | Endangered | Yes Species or species Distribu | Blue Whale
musculus* habitat likely to tion/ Conservation
occur within area Migrati | Management Plan
on (DoE 2015b)
Balaenoptera Fin whale Vulnerable Yes Species or species No Balaenoptera
physalus habitat likely to physalus (fin whale)
occur within area conservation advice
(TSSC 2015b)
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Scientific name | Common EPBC Act status BIA Relevant plan
name Listed Listed Type of presence | Within
threatened | migratory Impact
species marine EMBA
species
Caperea Pygmy - Yes Species or species No -
marginata right whale habitat may occur
within area
Eubalaena Southern Endangered | Yes Species or species No Conservation
australis right whale habitat may occur Management Plan
within area for the Southern
Right Whale
(DSEWPaC 2012b)
Lagenorhynchus | Dusky - Yes Species or species No -
obscurus dolphin habitat likely to
occur within area
Megaptera Humpback | Vulnerable Yes Species or species No Conservation
novaeangliae whale habitat may occur Advice Megaptera
within area novaeangliae
humpback whale
(TSSC 2015c)
Orcinus orca Killer whale | — Yes Species or species No -
habitat may occur
within area
Physeter Sperm - Yes Species or species No -
macrocephalus | whale habitat may occur
within area

*Two blue whale (Balaenoptera musculus) subspecies occur within Australian waters — the Antarctic blue whale (B. m. intermedia) and the pygmy blue
whale (B. m. brevicauda)

Antarctic minke whale

Antarctic minke whales (Balaenoptera bonaerensis), listed as Migratory under the Environment Protection
and Biodiversity Conservation Act 1999, have been recorded from all Australian states except the NT
(Bannister et al. 1996), though population estimates in Australia are not available (DoE 2018a). This species
is known to occur north to 21°S off the east coast, with distribution along the west coast of Australia
unknown. The southern distribution of Antarctic minke whales extends south to approximately 65°S in the
Australian Antarctic Territory (DoE 2018a). Extensive migration occurs between their summer feeding
grounds in Antarctic waters and winter subtropical or tropical breeding grounds (DoE 2018a).

Mating occurs from June to December, with calving peaking during late May—early June in warmer waters
north of the Antarctic convergence, with a 14-month calving cycle (DoE 2015a).

Antarctic minke whales are known to feed on Antarctic krill (Euphausia superba) and other smaller krill
species. In the high latitudinal winter breeding grounds in other regions, Antarctic minke whales appear to be
distributed off the continental shelf edge, suggesting a similar winter distribution could be expected for
Australian Antarctic waters (DoE 2018a).

Minke whales have occasionally been encountered during systematic surveys in the Great Australian Bight.
Only one animal was recorded during systematic aerial surveys for inshore cetaceans (<100 m water depth)
between Ceduna and Coffin Bay during July and August 2013 (Bilgmann et al. 2014). Similarly, one minke
whale was also recorded during the offshore aerial cetacean survey (100-200 m water depth) between
south-west Kangaroo Island to south of the Head of the Bight during December 2015 and April 2016 as part
of the Great Australian Bight Research Program (Gill 2016).

There were no minke whales recorded during the 2011-2012 Ceduna 3D seismic survey of the Ceduna sub-
basin (inclusive of the exploration permit 39 permit area), which was in water depths of approximately 1000—
3000 m.

As uncertainties surround exact migration corridors and where foraging and breeding areas are, there is a
possibility that the Antarctic minke could be encountered within the Impact Environment that May Be
Affected at some time.
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Sei whale

The sei whale (Balaenoptera borealis), listed as Vulnerable and Migratory under the Environment Protection
and Biodiversity Conservation Act 1999, is a wide-ranging baleen whale species with a global distribution
that primarily resides in deep-water oceanic habitats (TSSC 2015a). Guidance on the recovery of sei whale
populations using Australian waters is provided in the Conservation Advice Balaenoptera borealis sei whale
(TSSC 2015a) developed under the Environment Protection and Biodiversity Conservation Act 1999.

The distribution, abundance and latitudinal migrations of sei whales are thought to be largely determined by
seasonal feeding and breeding cycles, although the spatial and temporal distribution of sei whales and areas
where biologically important behaviours are displayed (Biologically Important Areas) are poorly defined in the
Australian region (TSSC 2015a). Most sightings occur within Australian Antarctic Territory waters but sei
whales have infrequently been recorded in Commonwealth waters off all states as well as the Northern
Territory (TSSC 2015a).

It is thought that the sei whale has a similar migration pattern to other baleen whale species, completing long
annual seasonal migrations from subpolar summer feeding grounds to lower latitude winter breeding
grounds, but details of this migration, and whether it involves the entire population, are unknown (TSSC
2015a).

Recent sightings of sei whales in the Great Australian Bight include in the Bonney Upwelling region off South
Australia (approximately 300 km east of the well location) (Miller et al. 2012), where opportunistic feeding
has been observed between November and May (Gill et al. 2015), as well as a small number of females and
calves sighted about 40 km south of Hobart, Tasmania (approximately 1700 km south-east of the well
location) (Ensor et al. 2002 in TSSC 2015a). No sei whales were observed during 2011-2012 Ceduna 3D
seismic survey of the Ceduna sub-basin (inclusive of the Impact Environment that May Be Affected) in
depths ranging from approximately 1000 to 3000 m (BP p.l.c. 2016).

This species is likely to be present within the Impact Environment that May Be Affected infrequently.

Bryde's whale

Bryde’s whale (Balaenoptera edeni), listed as Migratory under the Environment Protection and Biodiversity
Conservation Act 1999, is restricted to tropical and temperate waters (generally found between latitudes of
about 40°N and 40°S) and has been recorded off all Australian states (Bannister et al. 1996). Bryde’s whales
can be found in both oceanic and inshore waters with the only key localities recognised in Australia being in
the northern parts of the continent (Department of Environment and Energy 2018).

Population estimates are not available for Bryde’'s whales, globally or in Australia, and no migration patterns
have been documented in Australian waters (Department of Environment and Energy 2018). Offshore
populations have been recorded in depths of between 500 m and 1000 m.

Due to the uncertainties associated with the exact migratory paths, foraging and breeding areas, there is the
potential that the Bryde’s whale may be encountered within the Impact Environment that May Be Affected;
however, the likelihood is low given their preference for shallower waters.

Blue whale

The blue whale (Balaenoptera musculus) is listed as Endangered and Migratory under the Environment
Protection and Biodiversity Conservation Act 1999. There are two recognised subspecies of blue whale in
Australian waters; the Antarctic blue whale (B. m. infermedia) and the pygmy blue whale (B. m. brevicauda)
(DoE 2015b). Both subspecies are found in all Australian waters, with the Antarctic blue whale primarily
found in waters south of 60°S and pygmy blues found in waters north of 55°S (DSEWPC 2012c). Given that
both species may be found in Australian waters, reference to blue whale unless otherwise specified is
synonymous to both species.

The Conservation Management Plan for the Blue Whale identifies threats and establishes actions for
assisting the recovery of blue whale populations using Australian waters (DoE 2015b).

Biologically Important Areas for the pygmy blue whale have been identified around Australia and one, a
distribution Biologically Important Area, overlaps the Impact Environment that May Be Affected, as shown in
Figure 4.36. This Biologically Important Area extends along the south coast and up the west coast of
Australia. The nearest foraging pygmy blue whale Biologically Important Area is located approximately
140 km north of the Stromlo-1 well location, and along the shelf break to the west and south of Kangaroo
Island, extending north-west along the 200 m isobath (DEWHA 2007; DSEWPaC 2012a; Morrice et al.
2004).
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Both subspecies feed on krill (euphausiids Nyctiphane australis). The area between Cape Otway and Robe,
which includes the Bonney Upwelling, has been identified as having high annual use due to an abundance of
food (DoE 2015a).

They are thought to remain in the upwelling system for up to approximately six months of the year (P. Gill
pers. comm. in Fulton et al. 2017). Antarctic blue whales feed mainly during summer-autumn, while pygmy
blues feed during spring—autumn in a regional upwelling system; the Eastern Great Australian Bight
Upwelling/Kangaroo Island canyons (DSEWPaC 2012c; Gill et al. 2011), approximately 350 km south-east of
the well location.

Most sightings that occur between late spring to autumn to the east of the well location are believed to be
pygmy blue whales (Department of the Environment, Water, Heritage and the Arts 2007, though aerial
surveys indicate that their abundance in the eastern Great Australian Bight is highly variable between and
within seasons (DSEWPaC 2012c).

Noise loggers deployed at the shelf break and at the Head of Bight in late 2011 by McCauley et al. (2012) for
BP p.l.c.’s Ceduna 3D seismic survey, recorded pygmy blue whale vocalisations. Antarctic blue whales were
detected from the shelf break during winter; their calls were thought to have originated in deeper southern
waters (McCauley et al. 2012).

Blue whale migration patterns are similar to those of the humpback whale, with the species feeding in mid to
high latitudes (south of Australia) during the summer months and moving to temperate—tropical waters near
Indonesia in the winter for breeding and calving. Blue whale migration is oceanic and no specific migration
routes have been identified in the Australasian region (Department of the Environment, Water, Heritage and
the Arts 2007).

Up to 40 photo-identified individuals have been recorded in the Great Australian Bight, but no formal
assessments of abundance have been undertaken in Australia (Rogers et al. 2013). During the 2011-2012
Ceduna 3D seismic survey of the Ceduna Sub-basin (inclusive of the Impact Environment that May Be
Affected) in depths ranging from approximately 1000 m to 3000 m, a total of 12 blue whales were
observed,10 in the central Great Australian Bight and two during transit. Ten of these sightings occurred
during November. Pygmy blue whales were also detected at the Head of Bight by sound loggers deployed
from November 2011 to June 2012, with no detection of pygmy blue whales from late January to May 2012
at the Head of Bight (McCauley et al. 2012). Six blue whales were recorded during an aerial survey of waters
between 100 m and 200 m deep, from south-west Kangaroo Island to south of the Head of the Bight, during
December 2015 and April 2016 (Gill 2016).

Habitat modelling undertaken by Bailleul et al. (2017) as part of the Great Australian Bight Research
Program, based on aerial survey observations of 119 pygmy blue whales, indicates that the subspecies has
the highest probability of occurrence over the continental shelf break between 134°E and 138°E but may be
found along the entire continental shelf break within the Great Australian Bight. The Impact Environment that
May Be Affected lies in an area of relatively low suitability for pygmy blue whales (Figure 4.37).

Given the overlap of the blue whale distribution and migration Biologically Important Area with the Impact
Environment that May Be Affected, it must be assumed that pygmy blue whales may be present within the
Impact Environment that May Be Affected during November—May but are likely to be in transit to upwelling
areas outside the Impact Environment that May Be Affected.
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Figure 4.37 Standardised probability of potential occurrence of at-sea pygmy blue whales across the
Great Australian Bight

Fin whale

The fin whale (Balaenoptera physalus) is listed as Vulnerable and Migratory under the Environment
Protection and Biodiversity Conservation Act 1999. It is a cosmopolitan species and occurs from polar to
tropical offshore waters but is rarely seen in inshore waters (TSSC 2015b). The extent of their distribution in
Australian waters is uncertain, but they occur within Commonwealth waters and have been recorded in most
state waters and from Australian Antarctic Territory waters (Bannister et al. 1996; Bannister 2008; Thiele et
al. 2000).

The fin whale’s inclusion on the Environment Protection and Biodiversity Conservation Act 1999 threatened
species list is primarily due to its small population size (TSSC 2015b); however, the abundance and
population trends of fin whales in Australian waters are unknown. The Conservation Advice Balaenoptera
physalus fin whale (TSSC 2015b) has been developed to provide guidance on the recovery of fin whales in
Australian waters.

These whales are generally thought to undertake long annual migrations from higher latitude summer
feeding grounds to lower latitude winter breeding grounds (Aguilar 2009). It is likely that fin whales migrate
between Australian waters and Antarctic feeding areas (the Southern Ocean); subantarctic feeding areas
(the Southern subtropical front); and tropical breeding areas in Indonesia, the northern Indian Ocean and
south-west South Pacific Ocean (D. Thiele 2004, pers. comm. in (TSSC 2015b). Their oceanic migratory
routes and dispersal to winter breeding grounds are largely unknown (TSSC 2015b).

Fin whales are generalist feeders, preying on schooling krill, fish and squid (TSSC 2015b). Fin whales have
been sighted inshore over the southern Australian continental shelf and slope between western Bass Strait
and the eastern Great Australian Bight, corresponding to the known extent of the broad-scale upwelling
system, including the predictable and intense Bonney Upwelling. They have been observed during the
summer upwelling season between November and May (Gill et al. 2015). This includes one of the first
documented records of these whales feeding in Australian waters, suggesting that the southern Australian
coastal upwelling zone may be used as an opportunistic foraging ground (Gill et al. 2015).
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The sighting of a fin whale cow and calf in the Bonney Upwelling in April 2000 and the stranding of two fin
whale calves in South Australia suggest that the inshore area could play a role in the species breeding,
perhaps as a provisioning area for cows with calves (TSSC 2015b). However, there are no defined mating or
calving areas in Australia waters.

During the 2011-2012 Ceduna 3D seismic survey, a total of nine fin whales were observed (in the central
Great Australian Bight over the shelf break and slope) during November, April and May. Gill (2016) only
observed one individual fin whale during the offshore aerial survey between south-west Kangaroo Island to
south of the Head of the Bight, during December 2015 and April 2016. This whale was observed over the
upper slope in the eastern Great Australian Bight.

The species may occur within the Impact Environment that May Be Affected but as the Stromlo-1 well
location is more than 500 km west of the nearest upwelling zone south of Kangaroo Island its presence is
likely to be limited to a small number of individuals passing through the area.

Pygmy right whale

The pygmy right whale (Caperea marginata) is a baleen whale found in temperate and sub-Antarctic waters
in oceanic and inshore locations and is thought to have a circumpolar distribution in the southern hemisphere
between about 30°S and 55°S. It is listed as Migratory / Marine under the Environment Protection and
Biodiversity Conservation Act 1999 and listed as Rare in South Australia under the National Parks and
Wildlife Act 1972.

It has been recorded from the edge of the South Australian gulfs, around Tasmania, at Stewart Island, in
Cook Strait, and in the Auckland area (Kemper 2002). While there are few confirmed sightings of pygmy right
whales at sea (Reilly et al. 2008), Gill et al. (2008) reported a large group (100+) near Portland in June 2007.

The species or species habitat may occur within the Impact Environment that May Be Affected; however,
their important habitats appear to be areas of coastal upwelling and the Subtropical Convergence (DoE
2018b). There is no Recovery Plan for this species.

Southern right whale

The southern right whale (Eubalaena australis) (SRW) is listed as Endangered and Migratory under the
Environment Protection and Biodiversity Conservation Act 1999. Critical habitat has not been identified for
the southern right whale under the Environment Protection and Biodiversity Conservation Act 1999,
however, the Conservation Management Plan for the Southern Right Whale 2011-2021 (DSEWPC 2012a)
provides information on Biologically Important Areas necessary for maintaining essential life functions
(Figure 4.37).

The species only occurs in the southern hemisphere where it has a circumpolar distribution between
latitudes of 16°S and 65°S (DSEWPaC 2012b). The Australian southern right whale population migrates
annually from southern feeding grounds (below 40°S) to breed, calve and rest in coastal waters (mostly in
shallow waters within 2 km of the shoreline) between Perth and Sydney (including off Tasmania) between
May and October (DSEWPaC 2012b).

The Australian population of southern right whales was estimated at 2500 in 2017 (Charlton 2017) and
thought to comprise two genetically differentiated sub-populations; the western sub-population and the
eastern sub-population (Jackson et al. 2016; Mackay & Goldsworthy, 2015). The western sub-population
occupies areas between Cape Leeuwin in Western Australia and Ceduna in South Australia (Bannister
2017). The smaller eastern sub-population occupies the south-eastern Australian coast, including Tasmania,
but is rarely seen further north than Sydney. The western population is showing signs of recovery at a rate of
approximately 5.55% per year while the eastern subpopulation is not showing signs of recovery (Bannister
2017; Mackay & Goldsworthy, 2015).

In Australia, the main calving and nursing grounds are off southern Western Australia and off the far west of
South Australia. Less than 10% of reproductively mature females calving on the Australian coast appear to
use the coastal waters off Tasmania, Victoria, New South Wales or eastern South Australia. The most
important aggregation, wintering and calving areas in Australia are: Head of Bight in South Australia
(~375 km from the well location), and Doubtful Island Bay (~1020 km from the well location) and Israelite Bay
in Western Australia (~650 km from the well location). Lesser aggregation and calving areas include Fowlers
Bay, Encounter Bay, Warrnambool, Port Campbell, Portland and Port Fairy in South Australia; and Twilight
Cove, Yokinup Bay, Hassell Beach, Bremer Bay and Flinders Bay in Western Australia (Figure 4.38).
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The closest aggregation area to the Impact Environment that May Be Affected is the Head of Bight; a
significant aggregation area which is located in the Commonwealth Great Australian Bight Marine Reserve
and where 25-45% of the south-western population gathers between May and October to calve in waters
less than 20 m deep (Charlton 2017). Mother and calf pairs generally stay within the calving grounds for 2—-3
months (DSEWPaC 2012b), with abundance at the Head of Bight peaking between June and September
(DSEWPaC 2012c).

The National Conservation Values Atlas (Department of Environment and Energy 2015) identifies other
breeding, calving, migration, resting and aggregation habitat Biologically Important Areas for southern right
whales throughout the South-east Marine Region and the South-west Marine Region (Figure 4.36). The
calving habitat Biologically Important Area encompasses all coastal waters from Victor Harbour, east of
Kangaroo Island to southern Western Australia. At its closest point this Biologically Important Area is
approximately 320 km north of the Impact Environment that May Be Affected (Figure 4.36). The other
mapped Biologically Important Areas are further from the Impact Environment that May Be Affected.

Southern right whales move offshore from the Great Australian Bight to higher latitude areas, including the
Antarctic ice edge, to feed on crustaceans in the spring months (September to November) (Rogers et al.
2013). Limited information is available on migration paths away from the coast. A defined nearshore coastal
migration corridor is considered unlikely given the absence of any predictable directional movement of
southern right whales along the coast (DSEWPC 2012a). The entire coastline from Kangaroo Island west to
the Perth Canyon may be part of the migratory pathway for the southern right whale (DSEWPC 2012d).
From photo identification data, it is thought that relatively direct approaches and departures to the coast are
likely, and there is a seasonal westward movement (DSEWPC 2012a).

Information obtained from underwater sound loggers deployed in the Great Australian Bight indicates that
southern right whales move to the Head of Bight from the south and possibly from the west (McCauley et al.
2012). Satellite tracking of three adult females (each accompanied by a calf) undertaken by South Australian
Research and Development Institute in September 2014 at the Head of Bight showed that when they
departed approximately a month later, two of the whales travelled south-west across the shelf without
following the coastline (Figure 4.39) (Mackay & Goldsworthy 2015). Therefore, it is likely that some southern
right whales will travel through the Impact Environment that May Be Affected in spring as the leave the Great
Australian Bight. The tag on the other whale only began to transmit data 30 days after it was deployed but
showed that the whale followed the coast westward before departing to the south-west (Mackay &
Goldsworthy 2015).

Aerial surveys for inshore cetaceans undertaken across coastal waters (<100 m water depth) of the Great
Australian Bight between Ceduna and Coffin Bay during July and August 2013 detected seven southern right
whales (Bilgmann et al. 2014). None were observed in the vicinity of the well location during the Ceduna 3D
seismic survey undertaken between November 2011 and May 2012.

Southern right whales may be present within the Impact Environment that May Be Affected between May
and October when the Australian population migrates to the south coast of Australia to breed. Given the
Head of Bight is a particularly important calving area, individuals may traverse the Impact Environment that
May Be Affected as they move to or from breeding areas, but the lack of defined migration pathways and
survey observations suggest a diffuse migration and indicates that large numbers of individuals are unlikely
to be present in the Impact Environment that May Be Affected.
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Figure 4.38 Coastal aggregation areas for southern right whales
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Source: Mackay et al. (2015)
Figure 4.39 Tracks of tagged southern right whales leaving the Head of Bight aggregation site in
September—October 2014
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Killer whale

The killer whale (Orcinus orca), listed as Migratory under the Environment Protection and Biodiversity
Conservation Act 1999, is the most cosmopolitan of all cetaceans and may be seen in any marine region.
However, the species is most numerous in coastal waters and cooler regions where productivity is high
(Department of Environment and Energy 2017c). Killer whales are most abundant in the Antarctic south of
60°S and are regularly reported from Australian waters surrounding the Heard and Macquarie islands, which
appear to be a key locality (Department of Environment and Energy 2017c). There has been limited study of
killer whales in Australian waters with most of the information on their distribution and occurrence obtained
from incidental sightings. The species has been recorded around the Australian continent, with sightings
concentrated off southern Western Australia, Victoria and Tasmania (Department of Environment and
Energy 2017c). No important breeding or resting grounds have been identified in Australia (Department of
Environment and Energy 2017c).

Killer whales are the dominant oceanic apex predator and generally feed on a variety of vertebrate and
invertebrate species. Observed killer whale movements are thought to be mainly related to foraging
opportunities (Bannister et al. 1996; Morrice 2004; Morrice et al. 2004) and their movements probably reflect
the distribution of their prey. The diet of Australian killer whales is not well known but there are reports of
attacks on dolphins, young humpback whales, blue whales, sperm whales, beaked whales, dugongs,
Australian sea lions and sun fish (Bannister et al. 1996; Wellard et al. 2016).

Within the last decade, large numbers of killer whales have been discovered to congregate around a group
of canyons on the continental slope of the Bremer sub-basin; 70 km south-east of the Bremer Bay in
Western Australia from January to March each year (Totterdell 2014). Other pelagic megafauna, including
various squid, sharks, cetaceans and seabirds, also aggregate in the area and the biodiversity “hot spot”,
which is within the area designated as the Bremer Canyon AMP. The killer whales probably visit the area to
forage on a variety of locally abundant prey. The marine park is over 1000 km from the Impact Environment
that May Be Affected.

Satellite telemetry data suggest that killer whales travel along the continental slope; beyond the shelf break
in water depths around 1000 m (Totterdell 2014).

This species may occur within the Impact Environment that May Be Affected, but it does not overlap any
important habitats for the whales.

Sperm whale

The sperm whale (Physeter macrocephalus) is listed as Migratory under the Environment Protection and
Biodiversity Conservation Act 1999 and is found in all oceans and confluent seas but tends to inhabit
offshore areas more than 600 m deep and is uncommon in waters less than 300 m deep (Department of
Environment and Energy 2017d). Sperm whales have been recorded off all Australian states with a portion of
the population present in Australian waters year-round (Department of Environment and Energy 2017d).
Female and young male sperm whales remain in tropical and subtropical waters year-round, whereas older
males are usually found in waters from 45°S to the Antarctic but travel to lower latitudes occasionally
(Department of Environment and Energy 2017d). Both sexes are gregarious, tending to live in groups of up
to 50 individuals. Sperm whales are deep divers and forage for oceanic cephalopods, as well as medium and
large demersal fish including rays, sharks and teleosts (Department of Environment and Energy 2017d).

The submarine canyons (steep-sided valleys on the continental slope) off south-western and south-eastern
Australia have been identified as a key ecological feature as they are linked to localised, periodic upwellings
that enhance productivity and attract aggregations of marine life including large cetaceans (Hooker et al.
1999; Moors-Murphy 2014). Submarine canyons have been identified as preferred habitat for sperm whales
in south-west Australia, specifically in the Albany Canyon group and the Perth Canyon.

Key locations for sperm whales include the area between Cape Leeuwin and Esperance, Western Australia,
close to the edge of the continental shelf; south-west of Kangaroo Island, South Australia; off the Tasmania
west and south coasts; off New South Wales, including Wollongong; and off Stradbroke Island, Queensland
(Bannister et al. 1996). The National Conservation Values Atlas (Department of Environment and Energy
2015) identifies a Biologically Important Area for sperm whale foraging along the shelf break of the Great
Australian Bight and waters south of Kangaroo Island. This Biologically Important Area is approximately
95 km from the well location at the nearest point.

Aerial cetacean surveys over the outer shelf, between the 100 and 200 m depth contours, in the eastern and
central Great Australian Bight in December 2015 and April 2016 by Gill (2016) as part of the Great Australian
Bight Research Program recorded sperm whales during each of the three transects flown. Gill et al. (2015)
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had previously also observed sperm whales during aerial surveys over shelf and slope waters in the eastern
Great Australian Bight in 2002-2013. Sperm whales were observed in November, December and April of
these years but were absent from a number of surveys as well. Sixty-eight per cent of sperm whale sightings
during these surveys were of solitary mature males, and the remainder were groups of 2—12 similarly sized
animals (possibly bachelor schools; (Gill et al. 2015).

No sperm whale feeding sounds were detected by sound loggers deployed from November 2011 to June
2012 at the Head of Bight and along the shelf break in the Great Australian Bight (McCauley et al. 2012).
During the 2011-2012 Ceduna 3D seismic survey over the central Great Australian Bight area, 25 sperm
whales were observed in December, April and May.

A foraging Biologically Important Area for sperm whales has been identified along the continental shelf
break; approximately 70 km north-east of the Impact Environment that May Be Affected at the nearest points
(Figure 4.36). Habitat modelling undertaken by Bailleul et al. (2017) as part of the Great Australian Bight
Research Program based on more than 15,500 records of the locations of sperm whales (Figure 4.40)
demonstrates the importance of the sub-marine canyons of the continental shelf break, for sperm whales in
the Great Australian Bight (Figure 4.41).

The Impact Environment that May Be Affected does not overlap with the sperm whale foraging Biologically
Important Area which is around the continental slope canyons. Based on the distribution model, sperm whale
occurrence near the Impact Environment that May Be Affected is likely to be low.

Latitude

Longitude

Source: Bailleul et al. (2017)
Figure 4.40 Sperm whale records from aerial surveys, opportunistic sightings and historical whaling
data in the Great Australian Bight
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Figure 4.41 Standardised probability of potential occurrence at-sea of sperm whales in the Great
Australian Bight

Humpback whale

The humpback whale (Megaptera novaeangliae), listed as Migratory and Vulnerable under the Environment
Protection and Biodiversity Conservation Act 1999, is a baleen whale that has a global distribution. Due to
their recovery since the cessation of whaling, the global population is now categorised on the International
Union for Conservation of Nature Red List as Least Concern. To provide guidance on the ongoing
conservation of humpback whales in Australian waters, the Conservation Advice Megaptera novaeangliae
humpback whale (TSSC 2015c) has been developed under the Environment Protection and Biodiversity
Conservation Act 1999.

Humpback whales are found in Australian offshore and Antarctic waters, undertaking an annual migration
between summer feeding grounds in Antarctic waters and winter breeding and calving grounds in subtropical
and tropical inshore waters on both the east and west coast of Australia (Jenner et al. 2001). They primarily
feed on krill in Antarctic waters south of 55°S.

Humpback whales migrate up the eastern and western coasts of Australia and do not often travel into the
Great Australian Bight (DEH 2005; Vang 2002). The northern migration of the south-east coast starts in April
and May, while on the west coast it occurs towards early June. The west coast southern migration then
peaks around November and December, while the east coast southern migration peaks in October and
November.

The nearest known humpback whale resting area is in Flinders Bay on the south coast of Western Australia,
approximately 1400 km west of the Impact Environment that May Be Affected. Small numbers of humpback
whales have been observed at the Head of Bight and near Kangaroo Island in early winter. Aerial surveys for
inshore cetaceans undertaken across coastal waters (<100 m water depth) of the Great Australian Bight
between Ceduna and Coffin Bay during July and August 2013 detected three humpback whales (Bilgmann
et al. 2014). No humpback whales were observed during the 2011-2012 Ceduna 3D seismic survey nor
were they detected by sound loggers deployed from November 2011 to June 2012 at three locations in the
Great Australian Bight (McCauley et al. 2013).

Given this species known feeding and breeding areas and migration routes, it may occur infrequently within
the Impact Environment that May Be Affected.
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Dusky dolphin

The dusky dolphin (Lagenorhynchus obscures), listed as Migratory under the Environment Protection and
Biodiversity Conservation Act 1999, is mostly found from 55°S to 26°S, though sometimes further north in
association with cold currents. They generally an inshore species but can also be oceanic when cold
currents are present (Gill et al. 2000). Only 13 reports of the dusky dolphin have been made in Australia
since 1828, and key locations are yet to be identified (Bannister et al. 1996). They occur across southern
Australia from Western Australia to Tasmania, with confirmed sightings near Kangaroo Island and off
Tasmania.

Given the lack of sightings in Australian waters, it is unlikely that significant numbers of dusky dolphins would
be present in the Impact Environment that May Be Affected.

46.6.2 Pinnipeds

The Protected Matters Search Tool report (Appendix 4-1) did not identify any pinniped species protected as
Threatened or Migratory under the Environment Protection and Biodiversity Conservation Act 1999 as
potentially occurring within the Impact Environment that May Be Affected. The Protected Matters Search
Tool did not identify the New Zealand fur seal (Arctocephalus forsteri) as potentially occurring within the
Impact Environment that May Be Affected; however, the New Zealand fur seal is listed as a protected marine
species under the Environment Protection and Biodiversity Conservation Act 1999 and recent evidence from
the Great Australian Bight Research Program suggests foraging habitats may occur in the vicinity of the
Impact Environment that May Be Affected. The habitat modelling in the Great Australian Bight Research
Program showed the other two pinnipeds studied — the Australian sea lion and the Australian fur seal are not
likely to occur in the Impact Environment that May Be Affected (Bailleul et al. 2017).

Australian sea lion

The Australian sea lion (Neophoca cinerea) is listed Vulnerable under the Environment Protection and
Biodiversity Conservation Act 1999. The TSSC has published the Commonwealth Listing Advice on
Neophoca cinerea (Australian sea lion) to guide conservation of the species in Australian waters. Given the
high mortality through bycatch especially in demersal gillnet fisheries (Goldsworthy et al. 2017) and small
population sizes over a few colonies, populations in South Australia were surveyed by Goldsworthy et al.
(2017) at a colony level. The survey counted the South Australia population across 83 sites to be around
9652 individuals with a decline (of about 2.9% per year) since equivalent survey periods. Most populous
breeding sites were noted at Bunda cliffs, Nuyts reef, Purdie Island, West Island, Fenelon Island, Lounds
Island, Breakwater Island, Blefuscu Island, Lilliput Island, Olive Island, Nicholas Baudin Island, Ward Island,
Pearson Island, Jones Island, West Waldegrave Island, Cap Island, North Rocky Island and Rocky Island
(south), Four Hummock Islands, Price Island, Liguanea Island, Lewis Island, Dangerous Reef, English
Island, Albatross Island North Islet, Peaked rocks, Seal Slide, and North Page and South Page islands
(Figure 4.42).

The Impact Environment that May Be Affected is more than 100 km away from any Australian sea lion
foraging Biologically Important Area.

Habitat mapping undertaken by Bailleul et al. (2017) as part of the Great Australian Bight Research Program
based on tracking data from satellite tags deployed on 196 individuals (148 female, 48 male) from 34 sites
across the Great Australian Bight (Figure 4.43) demonstrated that suitable realised habitats for females are
located along the coast east of 133°E, south-east to Kangaroo Island, and in southern Spencer and St
Vincent gulfs. Suitable habitats for males are mainly located east of 132°E, further away from the coast and
nearer the shelf break. No habitat suitable for the occurrence of either sex was shown to exist within more
than 200 km of the well location. Standardised probability of occurrence is shown in Figure 4.44.
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