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1.  Environment Plan Summary Statement

This Crux Development Drilling Environment Plan (EP) summary has been prepared
from material provided in this EP. The summary consists of the following as required by

Regulation 11(4):

EP Summary material requirement

Relevant section of EP containing EP Summary

nominated liaison person for the
activity

material
The location of the activity 6.2
A description of the receiving 7
environment
A description of the activity 6
Details of the environmental 9
impacts and risks
The control measures for the 9
activity
The arrangements for ongoing 10.4.1
monitoring of the titleholder’s
environmental performance
Response arrangements in the oil | 9.15 and 10.7
pollution emergency plan
Consultation already undertaken 5
and plans for ongoing consultation
Details of the titleholders 6.4
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2. Introduction

The Shell-operated Crux development is located in Commonwealth waters in the
northern Browse Basin, 190 kilometres (km) offshore north-west Australia and 620 km
north-east of Broome, in approximately 165 metres (m) water depth.

The Crux gas field has been identified as a source of backfill gas to the existing Prelude
Floating Liquefied Natural Gas (FLNG) facility as depicted in Figure 2-1.

The project is being progressed by the Crux Joint Venture Participants with Shell
Australia as majority operator and encompasses the Production Licence AC/L10.

The first environmental approval for Crux was the Crux Offshore Project Proposal (OPP),
which was accepted in August 2020 by the National Offshore Petroleum Safety and
Environmental Management Authority (NOPSEMA).

The Crux development drilling program (inclusive of drilling template and docking pile
installation) is the first significant infield activity planned to occur to support the execution
of the Crux development.

Environmental management for activities associated with the Crux development drilling
activity is undertaken in agreement with this EP, which was prepared in accordance with
the requirements of the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 (Cth) (“OPGGS(E) Regulations”), and describes the
following:

e Shell’s Health, Security, Safety and Environment and Social Performance (HSSE
& SP) Commitment and Policy and the environmental performance objectives
that derive from the Policy

e The consultation process undertaken with the Relevant Persons and the
associated resolution of and/or responses to any objections or claims

e The area of operations, the proposed activities and its expected time frame

¢ The environmental management framework for the activity including legislation
and other requirements

e The existing physical, natural, social and economic environments of the region,
including issues or sensitivities particular to the activity

e The impacts and risks to the environment from both planned (normal) and
unplanned (abnormal) operations

e The Environmental Performance Outcomes (EPOs), Environmental Performance
Standards (EPSs) and Measurement Criteria (MC) against which environmental
performance is measured

e The Implementation Strategy, including key roles and responsibilities that are
employed to achieve the program’s environmental performance goals’

! The Shell Browse Oil Pollution Emergency Plan (OPEP) (HSE_PRE_013075), APPEA OSMP Framework and the
Operational and Scientific Monitoring Bridging Implementation Plan (HSE_PRE_016370) are presented as standalone
documents, submitted together with this EP.
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e A system for documenting, monitoring, reporting and reviewing the success of
the Implementation Strategy to facilitate improvement of environmental
performance and external reporting as required.

A NOT NORMALLY 5PRODUCTION AN EXPORT SUBSEA REMOTE
MANNED WELLS PIPELINE TIE-IN SYSTEM  OPERATIONS
PLATFORM connected to the approximately connecting the export the Crux Platform is
which includes dry trees, Mot Normally 165km long, which pipeline system connected to and
minimal processing Manned platform ties the Crux between the Crux Not remotely operated
facilities and associated for completions, platferm back to Normally Manned from the Prelude
utility systems. perforations, unloading the Prelude FLNG Platform and the FLNG facility.

and future operations. facility. Prelude FLNG facility.

Figure 2-1: Crux development concept overview, noting that this EP is only related to the
development drilling and installation of drilling template and docking piles
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3. Requirements

This section is intended to fulfil the requirements of Regulation 13 (4) of the OPGGS(E)
Regulations and meet NOPSEMA's expectations stated in the Environment Plan Content
Requirements Guidance Note (2019). Regulation 13 (4) — Requirements of the
OPGGS(E) Regulations stipulates that an EP must:

“(a) describe the requirements, including legislative requirements, that apply to
the activity and are relevant to the environmental management of the activity; and

(b) demonstrate how those requirements will be met.”

The Environment Plan Content Requirements Guidance Note (NOPSEMA 2020)
provides additional information on NOPSEMA's expectations of EP content relating to
Regulation 13 (4). NOPSEMA does not expect that requirements that are not relevant to
the environmental management of petroleum activities be included in the EP.

This section contains the following, which are intended to meet the requirements stated
above:

e Legislation
e Standards and guidelines

¢ International agreement and conventions.

3.1 Legislation

This section describes the Australian legislation that is applicable to the environmental
management of the petroleum activities within the scope of this EP. The name of each
piece of legislation is provided, along with a description of its relevance to the petroleum
activities. A link to the section of the EP related to how these legislative requirements
have been considered is also provided.

As the planned activities considered in the EP take place entirely in Commonwealth
waters, legislation relating to the environmental management of the petroleum activities
considered in this EP are primarily Commonwealth Acts and subsidiary legislation. Key
Acts include the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (Cth)
(OPGGS Act) and the Environmental Protection and Biodiversity Conservation Act 1999
(Cth)(EPBC Act). These Acts and subsidiary legislation are discussed in Sections 3.1.1
and 3.1.2 respectively; additional Commonwealth legislation is considered in Section
3.1.3.

Large volume unplanned hydrocarbon releases may under some circumstances impact
upon the environment within the jurisdiction of adjacent states including Western
Australia and the Northern Territory. State legislation that may be applicable to the
environmental management of such hydrocarbon releases has also been considered in
Section 3.1.3.

3.1.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The OPGGS Act (the Act) provides the regulatory framework for petroleum exploration,
production and greenhouse gas activities in Commonwealth waters. The Act is supported
by a range of subsidiary legislation, including:

o the Offshore Petroleum and Greenhouse Gas Storage (Safety) Regulations 2009
(Cth) which ensure that facilities are designed, constructed, installed, operated,
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modified and decommissioned in Commonwealth waters only in accordance with
Safety Cases that have been accepted by NOPSEMA;

o the Offshore Petroleum and Greenhouse Gas Storage (Resource Management
and Administration) Regulations 2011 (Cth) which require that a Well Operations
Management Plan (WOMP) is assessed and accepted by NOPSEMA for existing
or proposed offshore facilities; and

o the OPGGS(E) Regulations.

The Act manages all offshore petroleum activities, including decommissioning, under
Section 572 and 270. While there are no immediate plans for decommissioning (the
scope of this EP is for drilling production wells for future operations) all equipment being
installed above the mudline has been designed to allow removal. Subsection 572(2)
provides that while structures, equipment and other property remain in the title area, they
must be maintained in good condition and repair. Inspection, maintenance and repair of
the infrastructure installed for future production, under this Environment Plan, will be
managed as described in Section 6.6.

Of particular relevance to this EP are the OPGGS(E) Regulations, which require the
environmental impacts and risks of offshore petroleum and greenhouse gas storage
activities be managed to a level that is acceptable and as low as reasonably practicable
(ALARP). The OPGGS(E) Regulations are discussed further below.

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

The OPGGS(E) Regulations provide for the protection of the environment in
Commonwealth waters by requiring that petroleum and greenhouse gas storage
activities be managed in a way that:

e reduces the environmental impacts and risks of the activity to a level that is
ALARP;

¢ reduces the environmental impacts and risks of the activity to an acceptable level;
and

e is consistent with the principles of Ecologically Sustainable Development (ESD),
as defined in section 3A of the EPBC Act, which includes:

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

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

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

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

o improved valuation, pricing and incentive mechanisms should be
promoted.
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The methodology applied to assess environmental impacts and risks from the petroleum
activities considered in this EP details how impacts and risks are managed to a level that
is acceptable, ALARP and consistent with the principles of ESD. This methodology is
described in Section 8 and Sections 9.1 and 9.2, with aspect-specific demonstrations
provided in each of the impact and risk assessment in Sections 9.3 to 9.15.

Regulation 13(3) of the OPGGS(E) Regulations requires EPs to consider Matters of
National Environmental Significance (MNES) protected under the EPBC Act, including
the following:

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

e The national heritage values of a National Heritage place within the meaning of
that Act

e The ecological character of a declared Ramsar wetland within the meaning of
that Act

e The presence of a listed threatened species or listed threatened ecological
community within the meaning of that Act

e The presence of a listed migratory species within the meaning of that Act
¢ Any values and sensitivities that exist in, or in relation to, part or all of:

o a Commonwealth marine area within the meaning of that Act

o Commonwealth land within the meaning of that Act.

MNES that may credibly be impacted, or are at risk of being impacted, are described in
Section 1 and are considered in the assessment of environmental impacts and risks.

Regulation 10A of the OPGGS(E) Regulations states the criteria for acceptance of an
EP. These are summarised in Table 3-1, along with the sections of this EP that relate to
each of the criteria.

Table 3-1: Relationships between OPGGS(E) Regulation 10A requirements and EP
sections

OPGGS (E) Requirement Relevant Section of EP
Regulation
10A (a) The EP is appropriate for the Section 6 and Section 10 detail the nature

nature and scale of the activity and scale of the petroleum activities
considered within this EP.

Section 7 describes the environmental
receptors that may credibly be impacted,
or are at risk of being impacted, by the
planned and unplanned activities.

Section 9.3 to Section 9.15 provides the
environmental impact and risk
assessments based on the context
provided by Section 6 and Section 7 (as
well as Shell’s internal context and the
context provided by Relevant Persons).

10A (b) The EP demonstrates that the Section 9.1 to Section 9.2 details the
environmental impacts and risks | method by which Shell demonstrates
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OPGGS (E) Requirement Relevant Section of EP
Regulation
of the activity will be reduced to | environmental impacts and risks are
ALARP managed to a level that is ALARP.
Aspect-specific ALARP demonstrations
are provided in the impact and risk
assessments provided in Section 9.3 to
Section 9.15.
10A (c) The EP demonstrates that the Section 8 details the method by which
environmental impacts and risks | Shell demonstrates environmental
of the activity will be of an impacts and risks are managed to a level
acceptable level that is acceptable.
Aspect-specific demonstrations of
acceptability are provided in the impact
and risk assessments provided in Section
9.3 to Section 9.15.
10A (d) The EP provides or appropriate | EPOs, EPSs and MCs are detailed in
EPOs, EPSs and MC. Section 9.3 to Section 9.15.
10A (e) The EP includes an appropriate | The implementation strategy for the EP is
implementation strategy and provided in Section 10.
monitoring, recording and
reporting arrangements
10A (f) The EP does not involve the Section 6 details the planned petroleum
activity or part of the activity, activities considered in this EP, none of
other than arrangements for which will occur within a World Heritage
environmental monitoring or for | Area.
responding to an emergency,
being undertaken in any part of
a declared World Heritage
property within the meaning of
the EPBC Act.
10A (g) (i) & | The EP demonstrates that: The consultation undertaken in relation to
10A (g) (ii) (i) the titleholder has carried out the EP are detailed in Section 5, including
the consultations required by Shell’s responses to any claims or
Division 2.2A: and objections made by Relevant Persons.
(ii) the measures (if any) that the | Any management measures adopted in
titleholder has adopted, or response to stakeholder consultation
proposes to adopt, because of outcomes are considered in the aspect-
the consultations are specific impact and risk assessments in
appropriate Section 9.3 to Section 9.15.
10A (h) The EP complies with the Act Section 3.1.1 (i.e. this section) shows the
and the regulations. relationship between the Act, regulations
and components of the EP.

3.1.2.1 Offshore Project Proposal (OPP) Acceptance

The Crux project constitutes an offshore project that requires approval under the OPGGS
Act and OPGGS (E) Regulations. Subsequently, Shell developed the Crux Offshore
Project Proposal (Crux OPP) to meet this requirement.
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The impact assessment included in the Crux OPP was aligned to meet the requirements
of an OPP regulated under the OPGGS (E) Regulations and administered by
NOPSEMA.

The Crux OPP was accepted by NOPSEMA in August 2020.
The purpose of the OPP was to describe:
o the project area, the proposed activities and its expected timeframe;

¢ the environmental management framework for the proposal, including legislation
and other requirements;

e the existing natural, social and economic environments of the local and regional
setting, including issues or sensitivities particular to the proposal;

¢ the possible impacts and risks to the environment from both planned (normal)
and unplanned (emergency) operations;

e Shell’'s HSSE & SP Commitment and Policy and the environmental performance
objectives that derive from the Policy; and

¢ a framework for the forward environmental management and performance,
including definition of key management controls and Environmental Performance
Outcomes (EPOs), from which environmental performance will be measured and
monitored throughout the life of the project.

Acceptance of the Crux OPP confirmed that Shell and its Joint Venture Participants have
demonstrated an acceptable level of environmental impact for all Crux project phases
during the concept and early engineering stage. To allow Shell to start any activities
within the Crux offshore petroleum title area, additional activity specific Environment
Plans are required to be accepted by NOPSEMA.

3.1.2 Environment Protection and Biodiversity Conservation Act 1999

The EPBC Act and supporting regulations provide for the protection of the environment
and the conservation of biodiversity in Australia. Amendments to the OPGGS Act and
OPGGS(E) Regulations in February 2014, undertaken as part of the streamlining of
environmental approvals for petroleum activities in Commonwealth waters, require
impacts and risks to matters protected under Part 3 of the EPBC Act (i.e. MNES) be
considered in the EP. Following the streamlining arrangements, NOPSEMA became the
sole environmental regulator for petroleum activities (i.e. regulates activities under the
OPGGS Act and EPBC Act) in Commonwealth waters.

The matters protected under Part 3 of the EPBC Act that are required by the OPGGS(E)
Regulations are outlined above in Section 3.1.1. As part of the streamlining
arrangements, matters protected under Part 3 of the EPBC Act must be considered by
NOPSEMA when assessing an EP.
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Related EPBC Act Guidance

In addition to the relevant specific management/recovery plans and conservation advices
specific to MNES, DoEE also has a suite of Policy Statements and related guidance
under the EPBC Act.

Of specific relevance to this proposal, particular consideration is given to the following:

e Matters of National Environmental Significance - Significant Impact Guidelines
1.1 published by the DoEE (DoE 2013a). These have been used to inform the
definition of acceptability of impacts, and are described in further detail in Section
8, and carried into the subsequent evaluation of impacts and risks in Section 9.

e EPBC Act Policy Statement ‘Indirect consequences’ of an action: Section 527E
of the EPBC Act (Department of Sustainability, Environment, Water, Population
and Communities (DSEWPaC) 2013a). This has been consideration in the
specific context of indirect consequences of a proposal with regard to GHG
emissions, and is addressed by the inclusion of Section 9.12 of this EP.

3.1.2.2 Australian Marine Park Management Plans

The EPBC Act provides for the declaration of Australian Marine Parks (AMPs) based on
the International Union for the Conservation of Nature (IUCN) principles and guidelines
for categorising protected areas. Australia has established a network of AMPs
throughout Commonwealth waters, which are managed under a series of region-based
management plans. These plans detail the management objectives of the AMPs, the
environmental values within each of the AMPs and the activities that area permissible
within the zones of the AMPs. AMPs are part of the Commonwealth Marine Area, which
is an MNES.

The planned petroleum activities considered within this EP will not credibly impact upon
any AMPs, however an unplanned hydrocarbon spill from a worst-case loss of well
containment was identified as potentially impacting upon several AMPs. These AMPs
are described in Section 7.3.6 and managed under the Australian Marine Parks - North
Marine Parks Network Management Plan 2018 (Director of National Parks 2018a) and
Australian Marine Parks - North-west Marine Parks Network Management Plan 2018
(Director of National Parks 2018b).

The requirements of the management plans for AMPs are considered as part of Shell's
determination of the acceptability of environmental impacts and risks. Refer to Section 8
to Section 9 for further information.

3.1.2.3 Recovery Plans and Conservation Advice

Species and communities listed as threatened under the EPBC Act are MNES and
receive protection under Commonwealth law. The Threatened Species Scientific
Committee may publish conservation advice for a threatened species, which provides
information on threats and conservation management. Recovery plans relating to
threatened species may also be published by the Commonwealth Department of the
Environment and Energy. Recovery plans are intended to provide a framework to prevent
further decline, and facilitate the recovery, of threatened species. Recovery plans may
contain actions that warrant consideration during the assessment of environmental
impacts and risks. Recovery plans may also identify habitat critical for the survival of a
species; such habitat is protected under the EPBC Act.

Shell has identified a number of threatened species that may credibly be impacted, or
are at risk of being impacted, by the petroleum activities considered in this EP. Details
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on these species, along with relevant information from recovery plans and conservation
advice, are provided in Section 7.3.5.

3.1.3 Other Legislation

Other legislation applicable to the environmental management of the petroleum activities
considered in this EP, along with a justification as to why they are relevant, are provided
in Table 3-2.
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Table 3-2: Summary of Relevant Legislation

Legislation

Summary

Relevance to the Project

Australian Heritage Council Act 2003

This Act identifies areas of heritage value, including
those listed on the World Heritage List, National
Heritage List and the Commonwealth Heritage List (all
of which are MNES under the EPBC Act).

The EP will take into consideration any heritage
values (see Section 7.4.2 for details).

Australian Maritime Safety Authority Act 1990

Provides that a function of the Australian Maritime
Safety Authority (AMSA) is to combat pollution in the
marine environment. AMSA is the control agency for
vessel-based non-petroleum activity spills in
commonwealth waters.

Vessel emergencies, including oil spills in
Commonwealth waters.

Biodiversity Conservation Act 2016 (WA)
Biodiversity Conservation Regulations 2018

Requires Western Australian (WA) conservation
management agencies to take a lead role in oiled
wildlife response in Western Australia. The
Department of Biodiversity Conservation and
Attractions (DBCA) has the responsibility and statutory
authority to treat, protect and destroy wildlife.

Oiled wildlife response will comply with this Act.

Biosecurity Act 2015

The Act and its supporting legislation are the primary
legislative means for managing risk of pests and
diseases entering Australian territory. The Act
includes requirements for pre-arrival reporting, ballast
water management plans and certificates.

The EP will comply with biosecurity requirements,
specifically in relation to biofouling and ballast water
requirements.

Emergency Management Act 2005 (WA)

Requires the WA Department of Transport (DoT)
(Hazard Management Agency) shall be the Control
Agency for spills within or entering WA state waters. It
is the legislative basis for the WA WestPlan — MOP.

Emergencies including oil spills which enter state
waters.

Environment Protection (Sea Dumping) Act 1981

This Act protects is intended to prevent pollution of the
sea by prohibiting the discharge of potentially harmful
materials to the sea.

Chemical inventories used during the drilling
campaign may potentially breach this convention if
unpermitted via this EP and deliberately discharged to
the sea.
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Legislation

Summary

Relevance to the Project

Hazardous Waste (Regulation of Exports and Imports)
Act 1989

This Act regulates the export, import and transport of
hazardous waste to ensure that hazardous waste is
managed appropriately so that human health and the
environment are protected from the harmful effects of
the waste.

The project will comply with the export, import and
transport requirements for hazardous waste.

National Environment Protection (National Pollutant
Inventory) Measure 1998 (established under the
National Environment Protection Council Act 1994)

This measure provides the framework for the
development and establishment of the National
Pollutant Inventory (NPI), which provides publicly
available information on the types and amounts of 93
toxic substances being emitted into the Australian
environment. These substances have been identified
as important due to their possible effect on human
health and the environment.

The project will comply with the NPl National
Environment Protection Measures (NEPM) through
the reporting of relevant NPI substances.

National Environment Protection Council Act 1994

This Act establishes the National Environment
Protection Council (NEPC). The primary functions of
the NEPC are to define National Environment
Protection Measures (NEPMs) to ensure that
Australians have equivalent protection from air, water,
soil and noise pollution, and assess and report the
implementation and effectiveness of NEPMs.

The project will comply with the requirements of the
relevant NEPMs.

National Greenhouse and Energy Reporting Act 2007

National Greenhouse and Energy Reporting
(Safeguard Mechanism) Rule 2015

The Act provides a single, national framework for the
reporting and distribution of information related to
greenhouse gas (GHG) emissions, GHG projects,
energy production and energy consumption. Reporting
obligations are imposed upon corporations that meet
emissions/energy thresholds.

The Act includes National Greenhouse and Energy
Reporting (NGER) requirements and the Safeguard
Mechanism requirements.

Shell reports as a corporate group under the Act

which includes emissions from activities under its
operational control. Where operational control is

determined to sit with Shells contractors, it is the

contractor’s responsibility to adhere to the Act.
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Legislation

Summary

Relevance to the Project

Navigation Act 2012
Navigation Regulations 2013

Marine Order 21 (Safety and emergency
arrangements) 2016

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

Marine Order 28 (Operations standards and
procedures) 2015

Marine Order 30 (Prevention of collisions) 2016
Marine order 60 (Floating offshore facilities) 2001
Marine Order 71 (Masters and deck officers) 2014

This Act relates to maritime safety and the prevention
of pollution of the marine environment in Australian
waters. It gives effect to several international
conventions relating to maritime issues to which
Australia is a signatory. The Act also has subordinate
legislation contained in Regulations and Marine
Orders.

The project, including vessels, will adhere to the Act
and subsidiary legislation enabled by the Act, such as
Marine Orders relating to the international conventions
listed in Section 3.3.

Ozone Protection and Synthetic Greenhouse Gas
Management Act 1989 and Regulations 1995

The Act protects the environment by reducing
emissions of ozone depleting substances (ODSs) and
synthetic greenhouse gases (SGGs). It controls the
manufacture, import and export of ODSs and SGGs
and products containing these gases.

The project will adhere to restrictions on import and
use of ODSs/SGGs through implementing appropriate
measures that control procuring of products which
contain these gases.

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

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

Marine Order 91 (Marine pollution prevention — oil)
2014

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

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

Marine Order 95 (Marine pollution prevention —
garbage) 2018

The Act regulates discharges from ships to protect the
sea from pollution. This includes regulation of
discharges of oil or oily mixtures, noxious liquid
substances, packaged harmful substances, sewage
and garbage to the sea. The Act imposes a duty to
report certain incidents involving prohibited discharges
and to maintain record books and management plans.

The Act and subsidiary Marine Orders enact the
International Convention for the Prevention of
Pollution from Ships, 1973 as modified by the Protocol
of 1978 (MARPOL).

The Mobile Offshore Drilling Unit (MODU) and vessels
within the Operational Area are subject to this Act and
will adhere to the requirements for discharges and
waste management outlined in the relevant MARPOL
and Marine Orders (as appropriate to vessel class).
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Legislation Summary

Relevance to the Project

Marine Order 96 (Marine pollution prevention —
sewage) 2018

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

Underwater Cultural Heritage Act 2018 An Act to protect Australia’s underwater cultural Planned petroleum activities will not interfere with any

replacing the Historic Shipwrecks Act 1976. This act details).
protects Australia’s shipwrecks, and broadens
protection to sunken aircraft and other types of
underwater cultural heritage.

heritage. The Act came into effect on 1 July 2019, underwater cultural heritage sites (see 7.4.3 for
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3.2 Standards and Guidelines

3.2.1 Industry Good Practice Standards

In Australia, the petroleum exploration and production industry operate within an industry
code of environmental practice developed by the Australian Petroleum Production and
Exploration Association (APPEA) (APPEA 2008). This code provides guidelines for
activities and has evolved from the collective knowledge and experience of the oil and
gas industry both nationally and internationally. The code provides the Australian
petroleum industry with guidance on management measures to protect the environment
during exploration, production and decommissioning phases. Shell is a signatory to the
APPEA guidelines and will align with their intent in the implementation of this EP.

The following Australian guidelines are also applicable to the project:

e GN1344 Environment Plan Content Requirements Guidance Note (NOPSEMA
2020)

e GN1785 Petroleum activities and Australia marine parks (NOPSEMA 2018a)
e GN1488 Oil Pollution Risk Management (NOPSEMA 2018b)

e [P1349 Operational and Scientific Monitoring Programs (NOPSEMA 2016)

e [P1765 Acoustic impact evaluation and management (NOPSEMA 2018c)

¢ Australian Ballast Water Management Requirements (Department of Agriculture
and Water Resources 2017)

e National Biofouling Management Guidance for the Petroleum Production and
Exploration Industry 2009 (Department of Agriculture, Fisheries and Forestry
2009)

e Technical Guideline for the Preparation of Marine Pollution Contingency Plans
for Marine and Coastal Facilities (AMSA 2015a)

e Advisory Note for Offshore Petroleum Industry Consultation with Respect of Qil
Spill Contingency Plans (AMSA 2017), and the corresponding Marine Oil
Pollution: Response and Consultation Arrangements (Department of Transport
2020).

The following international guidelines are also applicable to the project:

e Improving Social and Environmental Performance: Good Practice Guidance for
the Oil and Gas Industry (International Petroleum Industry Environmental
Conservation Association (IPIECA) 2017)

e Environmental Management in Oil and Gas Production (United Nations
Environment Program and Oil Industry International Exploration and Production
Forum 1997).

3.2.2 International Standards and Guidelines

Shell refers to World Bank (WB)/International Finance Corporation (IFC) guidelines as
the basis for many of its operation guidelines, as aligned with the Shell HSSE & SP
Control Framework. The WB/IFC guidelines are the minimum environmental, social and
health standards for WB funded projects, unless the standards of the host country are
more stringent.
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The WB/IFC guidelines of primary relevance to the project include:

e |FC Performance Standards on Environmental and Social Sustainability (IFC
2012)

e General Environmental, Health, and Safety (EHS) Guidelines (IFC 2007)
e EHS Guidelines for Offshore Oil and Gas Development (IFC 2015).

3.2.3 Shell Health, Security, Safety, Environment and Social Performance
Management Framework

Shell maintains and implements a Health, Security, Safety, Environment and Social
Performance Management Framework, which contains a range of standards and
guidelines. It is the means by which Shell ensures that the industry good practice
standards and international standards and guidelines detailed in Sections 3.2.1 and 3.2.2
are implemented. It forms the basis of the implementation strategy of this EP. Refer to
Section 4 for further information.

3.3 International Agreements and Conventions

Australia is signatory to several international conventions and agreements that are
relevant to the environmental management of the petroleum activities considered in this
EP. These are typically implemented by Commonwealth legislation, much of which is
detailed above in Section 3.1. Relevant international agreements and conventions, along
with a justification of their relevance to the petroleum activities considered in this EP, are
provided in Table 3-3.
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Table 3-3: Summary of relevant international agreements and conventions

Agreement / Convention

Summary

Relevance to the Project

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

This convention aims to conserve migratory fauna species
throughout their ranges, particularly where their range crosses
international jurisdictional boundaries. It is implemented in
Commonwealth law by the EPBC Act, which makes provision for
species listed under the Bonn Convention to be listed as
migratory under the EPBC Act. Species listed as migratory under
the EPBC Act are MNES.

Several species listed as migratory under the EPBC Act were
identified as potentially being impacted by the petroleum activities
considered in this EP. Refer to Section 7.3.5.

The East Asian - Australasian
Flyway Partnership 2006
(EAAFP)

Adopted in the list of the World Summit on Sustainable
Development as a Type Il initiative which is informal and
voluntary, the Partnership was launched on 6 November 2006
and aims to protect migratory waterbirds, their habitat and the
livelihoods of people dependent upon them. There are currently
37 Partners including 18 countries, 6 intergovernmental
agencies, 12 international non-governmental organisations
(NGOs) and 1 international private enterprise.

Several migratory birds species that utilise the East Asian -
Australasian Flyway were identified as potentially being impacted
by the petroleum activities considered in this EP. Section Refer to
Section 7.3.5.

The Agreement on the
Conservation of Albatrosses and
Petrels (ACAP)

ACAP through its 13 Parties strives to conserve albatrosses and
petrels by coordinating international activities to mitigate threats
to their populations.

Several albatross and petrel species were identified as potentially
being impacted by the petroleum activities considered in this EP.
Section Refer to Section 7.3.5.

Agreement between the
Government of Australia and the
Government of Japan for the
Protection of Migratory Birds in
Danger of Extinction and their
Environment 1974 (JAMBA)

This agreement aims to conserve migratory bird species that
travel between Japan and Australia. This includes many species
of shorebirds that use the East Asian - Australasian Flyway. It is
implemented in Commonwealth law by the EPBC Act, which
makes provision for species listed under JAMBA to be listed as
migratory under the EPBC Act. Species listed as migratory under
the EPBC Act are MNES.

Several birds listed as migratory under the EPBC Act were
identified as potentially being impacted by the petroleum activities
considered in this EP. Section Refer to Section 7.3.5.
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Agreement / Convention

Summary

Relevance to the Project

Agreement between the
Government of Australia and the
Government of the People’s
Republic of China for the
Protection of Migratory Birds and
their Environment 1986
(CAMBA)

This agreement aims to conserve migratory bird species that
travel between China and Australia. This includes many species
of shorebirds that use the East Asian - Australasian Flyway. It is
implemented in Commonwealth law by the EPBC Act, which
makes provision for species listed under CAMBA to be listed as
migratory under the EPBC Act. Species listed as migratory under
the EPBC Act are MNES.

Several birds listed as migratory under the EPBC Act were
identified as potentially being impacted by the petroleum activities
considered in this EP. Refer to Section 7.3.5.

Agreement between the
Government of Australia and the
Government of the Republic for
Korea for the Protection of
Migratory Birds and their
Environment 2007 (ROKAMBA)

This agreement aims to conserve migratory bird species that
travel between the Republic of Korea and Australia. This
includes many species of shorebirds that use the East Asian -
Australasian Flyway. It is implemented in Commonwealth law by
the EPBC Act, which makes provision for species listed under
ROKAMBA to be listed as migratory under the EPBC Act.
Species listed as migratory under the EPBC Act are MNES.

Several birds listed as migratory under the EPBC Act were
identified as potentially being impacted by the petroleum activities
considered in this EP. Refer to Section Refer to Section 7.3.5.

International Convention on
Wetlands of International
Importance 1975 (Ramsar)

This convention aims to conserve and promote the sustainable
human use of wetlands. Many wetlands have been identified as
important habitat for migratory bird species, and Ramsar
wetlands are of importance in conserving many species of
migratory shorebirds and waders. Ramsar wetlands are
protected under the EPBC Act and are MNES.

The Ashmore Reef Ramsar wetland was identified as potentially
being impacted in the event of an unplanned release of large
volumes of hydrocarbons (e.g. loss of well control). Refer to
Section 7.3.4.

Memorandum of Understanding
between the Government of
Australia and the Government of
the Republic of Indonesia
Regarding the Operations of
Indonesian Traditional
Fishermen in Areas of the
Australian Exclusive Fishing
Zone and Continental Shelf 1974

This memorandum recognises the long history of traditional
Indonesian fishermen exploiting biological resources within Timor
Sea waters within Australia’s exclusive economic zone. The
memorandum provides for an area (commonly referred to at the
Memorandum of Understanding (MoU) box) within which
traditional Indonesian fishing is permitted. The area includes
several offshore reefs, including Ashmore Reef, Cartier Island,
Scott Reef and Seringapatam Reef.

The Crux project is situated adjacent to the MoU box. Refer to
Section 7.4.4.
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Agreement / Convention

Summary

Relevance to the Project

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

This convention is an agreement to control pollution of the sea by
intentional disposal at sea of potentially harmful materials. It is
implemented under Commonwealth law by the Environment
Protection (Sea Dumping) Act 1981.

Chemical inventories onboard vessels and MODUs may potentially
breach this convention if unpermitted via this EP and deliberately
discharged to the sea.

Minamata Convention on
Mercury 2017

This convention is an agreement to protect human and
environmental health from the effects of releases of mercury and
mercury-containing compounds to the environment. The
convention is not yet ratified by Australia, and hence is not
currently implemented in Commonwealth law. Australia has
signed the convention and is currently undertaking an
assessment process prior to ratification.

Drilling activities may result in mercury compounds being produced
from wells as a by-product. Mercury may pose a risk to the
environment if not managed appropriately.

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

This convention is an agreement to minimise the pollution of the
marine environment by ships. The convention provides a
standardised approach to the environmental management of
international and domestic shipping. The convention is
implemented in Commonwealth law by the Protection of the Sea
(Prevention of Pollution from Ships) Act 1983 and a series of
Marine Orders made under this Act.

All marine support vessels are required to comply with MARPOL.

International Convention on
Standards of Training,
Certification and Watch keeping
for Seafarers 1978 (STCW)

This convention provides a standardised approach to the
qualifications and competencies of masters, officers and watch
personnel. It is implemented in Commonwealth law by the
Navigation Act 2012 and a series of Marine Orders made under
this Act.

All project vessels and crew are required to comply with STCW.

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

This convention provides internationally agreed minimum
standards for the construction, equipment and operation of
vessels. It is implemented in Commonwealth law by the
Navigation Act 2012 and a series of Marine Orders made under
this Act.

All project vessels are required to comply with SOLAS.
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Agreement / Convention

Summary

Relevance to the Project

International Regulations for
Preventing Collisions at Sea
1972 (COLREGS)

These regulations provide internationally agreed rules for the
navigation of vessels, which are intended to reduce the likelihood
of vessel collisions. COLREGS are implemented in
Commonwealth law by the Navigation Act 2012 and a series of
Marine Orders made under this Act.

All project vessels are required to comply with COLREGS.

Paris Agreement on Climate
Change (2015)

The Paris Agreement is an instrument made under the UNFCCC,
with the central aim of strengthening the global response to the
threat of climate change by keeping the global temperature rise
this century well below 2 degrees Celsius above pre-industrial
levels and to pursue efforts to limit the temperature increase
even further to 1.5 degrees Celsius in order to prevent
dangerous human caused interference with the climate system.
It deals with GHG emissions mitigation, adaptation, and finance.
The agreement's language was negotiated by representatives of
196 state parties, including Australia, and adopted by consensus
on 12 December 2015, before entering in to force in late 2016.
Australia has since ratified the Paris Agreement. The Paris
Agreement requires each party to:

e volunteer its own Nationally Determined Contributions
(NDCs), to report against them annually, and improve
them if it is determined that the collective commitment to
NDCs is considered ineffective or insufficient to keep
global temperature increases to less than 2°C below pre-
industrial levels. This allows for variation in emissions
reduction performance according to the development
status of the country; and

e determine, plan, and regularly report on the contribution
that it undertakes to mitigate global warming. No
mechanism forces a country to set a specific emissions
target by a specific date, but each target should go
beyond previously set targets.

The Paris Agreement provides the international framework and
context around Australia’s NDC, which is important to establishing
the defined acceptable level of GHG emissions from the Crux
project.
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Agreement / Convention

Summary

Relevance to the Project

The Intergovernmental Panel on Climate Change (IPCC)
released a report in October 2018 on the 1.5 degrees Celsius
target; it concluded that global emissions need to reach net zero
around mid-century to give a reasonable chance of limiting
warming to 1.5 degrees Celsius.
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4. Shell Environmental Management Framework

4.1 Shell Health, Security, Safety, Environment and Social Performance
Management Framework

Shell, as a subsidiary of Shell plc, is a member of the Shell group of companies (and in
this EP, where there is reference to Shell’s activities globally, the term “Shell Group” is
used).

The Shell Group operates under a common set of business principles, supported by
policies, standards and business controls which are implemented throughout the
organisation structure. In support of the business principles, there is a Shell Group HSSE
and SP Policy which requires every Shell Company to manage HSSE and SP in a
systematic manner.

The Shell Group HSSE and SP Control Framework is a corporate management
framework which applies to every Shell Group company, contractor and joint venture
under Shell’s operational control.

4.2 HSSE & SP Policy

The Shell Commitment and Policy on HSSE & SP applies across the Shell Group and is
designed to protect people and the environment. The policy, endorsed and adopted by
Shell, is presented in Figure 4-1. The policy illustrates the commitment made by the
senior management and all staff of Shell to achieve not only compliance with
environmental standards set by the Australian Government and the Company, but also
to seek continual improvements in performance.

Key features of the policy are:

e systematic approach to HSSE and SP management designed to ensure
compliance with the law and to achieve continuous performance improvement;

¢ targets for improvement and measurement, appraisal and performance reporting;
e requirement for contractors to manage HSSE and SP in line with this policy; and

o effective engagement with neighbours and impacted communities.
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SHELL COMMITMENT AND POLICY ON HEALTH,
SECURITY, SAFETY, THE ENVIRONMENT AND
SOCIAL PERFORMANCE

COMMITMENT

In Shell we are all committed to:

u Pursue the goal of no harm o people;

u Protect the environment;

m Use material and energy efficiently to provide cur products and services;

m Respect our neighbours and conribute fo the societies in which we operae;
m Develop energy resources, products and services consistent with these aims;
u Publicly report on our performance;

u Play a leading role in promoting best practice in our induskries;

m Manage H55E & 5P mafters as any other crifical business activity; and

u Promote a culture in which all Shell employees share this commitment.

In this way we gim fo have an H35E & 5P performance we con be proud of, fo eam the
confidence of customers, sharehcldars and sociely at L:rge, to be @ gmd neighbcur and Io
confribute to sustainable development.

POLICY

Every Shell Company:

m Has a systemalic approach fo HSSE & SP management designed fo ensure complionce with
the low and to achieve confinuous performance improvement;

m Sets fargets for improvement and measures, appraises and reports performance;

m Requires contractors to manage HS5E & 5P in line with this policy;

m Requires joint venfures under its operational conirol fo apply this policy, and vses its influence
fo promoée it in its other ventures;

u Engoges effectively with neighbours and impacted communities; and

u Includes HS5E & 5P performance in the appraisal of staff and rewards accordingly.

. a y// .

Ben van Beurden Tony Nunan
Chief Exacutive Officer EVFP / Couniry Chair Shell Ausiralia

Ciriginally puthishad in Morch 1997 and updoed by e Exscsve Comeites Decarbar 005,

Garvaral Diackzimar: Tha mmpasian i which izpsl Duch Shall P Sivschy ond idrecsy owes irveimanh cre epera ankte
n Fua Pokey b amersmicn “Shel 1 omet man L bor cormvaniencs: hars cwlsrancnn e mocks io comsan ea wibis he Shall
o o i Hhe o I genara. kaowisa, e word “we”, *n” ond "oer® oow o wed o refe i Shell comparian in geneesl o
#oia s wirk For e, Thae sSralcra o ohe vasd whars e uish surposs o served By identhping ipects cmperas

Figure 4-1: Shell Australia’s HSSE & SP Policy
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4.3 HSSE & SP Control Framework

All Shell’'s operations are conducted in accordance with Shell's HSSE & SP Control
Framework, a comprehensive corporate management framework. This Framework
defines a set of mandatory requirements that define minimum HSSE & SP principles and
expectations, which are documented in a set of manuals. Figure 4-2 outlines the various
control framework manuals applicable to Crux development drilling program.

HSSE & SP Control Framework

Mandatory
HSE Policy & Commitment
HSSE & SP Standards
Manuals
Health Personal Safety
Process Safety Security

Environment Contractor HSSE Mgmt.

Projects Transport

Product Stewardship Social Performance

HSSE Management System

Figure 4-2: Shell HSSE & SP Control Framework
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4.4 HSSE & SP Management System (MS)

The Shell HSSE & SP-MS provides a structured and documented system for the effective
management of impacts and risks and demonstrates how the requirements of the Shell
Group HSSE & SP Control Framework are implemented throughout Shell. The Shell
HSSE & SP-MS Manual consists of the following elements:

e Leadership and Commitment

¢ Policy and Objectives

¢ Organisation, Responsibility and Resources, Standard and Documents
e Risk Management

e Planning and Procedures

e Implementation, Monitoring and Reporting

e Assurance

¢ Management Review.

The HSSE & SP-MS is subject to a continuous improvement ‘plan, do, check, review’
loop, with the eight elements as listed above. There are numerous, specific ongoing
(typically annual) assurance activities against each of the eight elements in the HSSE &
SP-MS Manuals, to ensure that the system is being implemented, is effective and to
identify areas for improvement.

Environmental management for Crux is through the implementation of the Shell HSSE &
SP-MS, supplemented by project specific HSSE systems/procedures as set out in this
EP.

Shell implements specific pre- and post-contract award processes and activities aimed
at ensuring that contracts consistently and effectively cover the management of HSSE &
SP risks and deliver effective management of HSSE & SP risks for contracted activities.
Contractor HSSE & SP Management is governed by the Shell HSSE & SP Control
Framework.

As a minimum, all relevant field active contractors’ HSSE & SP-MS will be assessed to
ensure they meet materially equivalent outcomes to Shell’s HSSE & SP-MS.
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5. Stakeholder Consultation

As operator, Shell has consulted with Relevant Persons in accordance with the
NOPSEMA Decision-making guideline — Criterion-10A(g) Consultation Requirements
(N-04750-GL1721 Rev 6 2021) under the OPGGS (E) Regulations 2009 for this EP.

Shell has ensured all Relevant Persons (Table 5-3) have been provided with sufficient
information and had the opportunity to raise any objections or claims within a reasonable
period.

Shell has addressed any objections and claims raised in relation to this EP and can
demonstrate that the risk or impact in question has been reduced to ALARP and to an
acceptable level.

5.1 Background

Consultation and stakeholder engagement for Crux began when the gas field was first
explored in the year 2000 and subsequent appraisal wells drilled in 2007 and 2008.
Additionally, a public consultation period was undertaken to support the development of
the Crux Offshore Project Proposal, approved by NOPSEMA in August 2020. Each EP
developed to support the Crux project (including this EP) is required to include EP
specific consultation with Relevant Persons. Consultation was also undertaken in 2021
for the FDP, Production and Pipeline Licenses.

The following consultation overview is therefore part of a series of consultation activities
undertaken over the life of the Crux Project.

5.2 Shell General Business Principles and Stakeholder Engagement

Stakeholder engagement and consultation is an integral part of Shell's social
performance, impact assessment and project development process, helping to both
inform business decisions and identify issues that require action. Shell has internal
policies and processes which outline the requirements of stakeholder engagement.
These are underpinned by Shell's General Business Principles (refer to Section 3.2),
which govern how the Shell companies that make up the Shell Group conduct their
affairs.

Key principles for stakeholder engagement:

e Local communities — Shell aims to be a good neighbour by continuously
improving the ways in which we contribute directly or indirectly to the general
wellbeing of the communities within which we work. We manage the social
impacts of our business activities carefully and work with others to enhance the
benefits to local communities, and to mitigate any negative impacts from our
activities. In addition, Shell companies take a constructive interest in societal
matters, directly or indirectly related to our business.

e Communication and engagement — Shell recognises that regular dialogue and
engagement with our stakeholders is essential. In our interactions with local
communities, we seek to listen and respond to them honestly and responsibly.
Part of this commitment is ensuring those people and organisations that are
impacted by our activities are engaged, and that their concerns are heard and
responded to.
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5.2.1 Stakeholder Engagement Process

In supporting Shell’'s adherence to the Shell general Business Principles is a
comprehensive stakeholder strategy which ensures that:

e the external context is monitored and understood;

o stakeholder needs, interests, concerns and expectations are understood, shared
and outcomes defined;

e there is a clear and direct link between impacts and risks/opportunities;
e stakeholder engagement protocols established and consistent; and

e explicit inclusion of external perspectives in business decisions.

5.2.2 The Team

Shell Australia has a Corporate Relations (CR) team, which includes Social
Performance, that facilitate stakeholder and community engagement in Australia on
behalf of the business with teams in Perth, Canberra, Melbourne and Queensland.

The CR team manages the interface for the business with external stakeholders such as
communities, NGOs, Government(s) and the media. Working as an integrated team
allows a ‘whole of Shell view’ to be provided in stakeholder engagements and ensure
stakeholders receive consistent and coordinated information. This is important where,
for example, project activities, have similar stakeholders to the Prelude FLNG facility and
therefore require an aligned approach. We call this grouping the Prelude/Crux
Performance Unit.

An EP specific meeting is held monthly between the relevant HSSE and CR leads which
is driven by the EP commitments register.

5.2.3 Crux Stakeholder Engagement Approach

The Stakeholder Engagement Management Approach includes a stakeholder
management system where we document all Relevant Persons feedback and maintain
a Relevant Persons list and their functions, interests or activities related to the project.

Shell’'s approach to stakeholder engagement for Crux, as is the case for all of Shell’s
assets, has always been “no surprises” which has driven proactive engagements with a
range of stakeholders from an early stage. Shell has developed long-term working
relationships with those who may be impacted by the Crux development or who may
have an interest in it.

5.2.4 EP Consultation Strategy

The EP Consultation Strategy was formed using various examples of historical EP’s, the
Crux OPP and the Corporate Relations knowledge of business stakeholders.

Subject matter experts were engaged, as needed throughout the process, to inform the
development of the plan and to ensure the CR Team had sound understanding of the
Crux environmental risks and mitigations.

Document No: 2200-010-HX-5880-00001 Unrestricted Page 44

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




@ Shell Australia Pty Ltd Revision 02

Crux Drilling Environment Plan 26/07/2022

Crux OPP
Stakeholder
Engagement

Strategy

Relevent
Persons
Identification
Workshop

(complete)

Historical
Data

Drilling EP

Consultation
Strategy

(previous
engagements
and EPs)

Figure-5-1: Development of Consultation Strategy

Relevant Persons

Shell has an internal process to identify, prioritise and understand stakeholders. The

process includes the following steps:

1. Identify stakeholders against specific
business objectives.

2. Prioritise stakeholders based on
stakeholder views/concerns.

3. Analyse value drivers and views on
our activities.

4. Define desired shared outcomes; and

5. Early engagements with stakeholders
to understand views of impacts,
risks and opportunities.

This process was used to develop the

If you believe you are a relevant person and have
not yet been consulted

If you believe your functions, interests or activities may be
affected by the Crux Project activities, please contact us.

e Call the Community Hotline: 1800 059 152

e Email: SDA-crux-project@shell.com
Shell is committed to upholding the Shell Business
Principles in all our activities and will consider any self

identified potential Relevant Persons on a case by case
basis.

Crux Development Drilling Stakeholder Matrix and formed the foundation for a Relevant
Persons Identification Workshop.

The workshop was held on 12 January 2022 and attended by CR representatives as well
as Safety and Environment subject matter experts. During the workshop, each potential
stakeholder was assessed based on how Crux activities could impact their functions,
interests or activity.

The workshop was informed by:

¢ historic information gathered as part of the initial Crux OPP submission and Shell
Crux stakeholder engagement process; and

o desktop research to identify the specific functions, interests and activities of each
Relevant Person.

Once stakeholders were identified, Shell determined the most appropriate consultation
approach and associated information to communicate based on the:

e functions, interests and activities of the Relevant Person;

e prior feedback and information from Relevant Persons on their perspectives and
how they prefer to be engaged gathered as part of the Crux stakeholder
engagement process; and
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o information gathered during prior engagement activities and/or ongoing
communication with stakeholders.

The result was a list of all Relevant Persons who require formal consultation and their
information requirements are shown in Table 5.3. Upon acceptance of this EP, Shell will
uphold its commitments to ensuring Relevant Persons continue to be consulted
throughout the five-year duration of this plan.

A validation review was undertaken in June 2022 with the primary purpose to re-validate
that the methodology used to inform the identification of Relevant Persons met the
requirements of the OPGGS(E)R 2009, and where required, establish additional
protocols to infer how a person is deemed relevant with regard to the specifics of
Regulation 11A and 14(9). The review confirmed our approach had been thorough, and
only one additional Relevant Person was identified through this process.

Consultation is tailored to the specific functions, interests or activities of the Relevant
Persons. The planned frequency of these consultations for each Relevant Person can
be found in Table 5-3. The frequencies and requirements were identified and discussed
in the Relevant Persons Identification Workshop and updated as feedback was gathered
as part of the consultation process.

The assessment is dynamic and could change, for example changes to scope, in which
case the Stakeholder Engagement Plan would be updated. Progress of planned
consultation is tracked and recorded, and it is subject to a half yearly review at the regular
Environment Plan meetings held.

Relevant Persons themselves can identify their preferred ongoing engagements for
Crux. In such cases, that suggestion is considered and if appropriate, implemented.

Shell’s internal ‘management of change’ process will also ensure that any material
changes to the activity scope will trigger engagement with those who may be impacted.

Relevant Persons will be reviewed annually as part of the standing agenda for the EP
Monthly Meeting.

EP Guidance on Consultation

Stakeholder consultation for this activity has also been guided by various stakeholder
organisation expectations for consultation on planned activities. The guidance included
but is not limited to those summarised in Table 5-1.

Table 5-1: Guidance for EP Stakeholder Consultation

Organisation Guidance
NOPSEMA e Consultation with Commonwealth agencies with
responsibilities in the marine area (N-06800-GL1887 March
2022).

« NOPSEMA Decision-making guideline — Criterion-10A(g)
Consultation Requirements (N-04750-GL1721 June 2021)

Australian Fisheries ¢ Petroleum industry consultation with the commercial fishing
Management Authority industry

(AFMA)

Commonwealth ¢ Fisheries and the Environment — Offshore Petroleum and
Department of Greenhouse Gas Act 2006

Agriculture, Water and « Offshore Installations Biosecurity Guide 2019

the Environment (DAWE)
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Organisation Guidance
WA Department of ¢ Guidance statement for oil and gas industry consultation with
Primary Industries and the Department of Fisheries 2013
Regional Development
(DPIRD)
WA Department of » Offshore Petroleum Industry Guidance Note July 2020
Transport (DOT)
Western Australian e Guidance on consultation with Commercial Fisheries
Fishing Industry Council
(WAFIC)

Reasonable Period

Shell determined that a minimum of 30 days is a reasonable period for formal
consultation. This is a common duration specified for matters that are open to public
comment and Shell’s historic engagements support that it is sufficient time to allow for a
Relevant Person to assess the information provided by Shell in a letter containing all the
risks as outlined in the EP and respond, detailing any claims or objections.

The 30-day period acts as a minimum period in Shell's consultation planning processes,
and Relevant Persons are explicitly asked to respond within that time. However, Shell
acts on a case-by-case basis depending on the response received from Relevant
Persons and will allow for requests to extend this period, if considered reasonable. Shell
will also follow up after the 30-day period if no response is received, where contact details
are available (attempts are made prior to consultation commencing to ensure the latest
contact details are on file).

As part of the review, it was identified that a reasonable period needed to be defined for
ongoing consultation. Table 5-2 outlines Shell’s approach.

Table 5-2: Reasonable Period for Ongoing Consultation

Type of Consultation Timing

New, formal consultation

The 30-day period acts as a minimum period in the consultation planning 30 days
process for new information distributed to Relevant Persons.

Ongoing consultation

The 14-day period acts as a minimum period to respond to claims or 14 days
objections received once in the ongoing consultation phase.

This will be managed on a case-by-case basis so that timeframes will take
into account other factors (such as how much correspondence there has
been with the Relevant Person, the merits of the claim or objection and/or the
complexity of the claim or objection).

Sufficient Information

When carrying out consultation with Relevant Persons, Shell considers the potential
impacts of Crux activities on the particular functions, interests and activities of each
Relevant Person to ensure that sufficient and appropriate information is provided. In
summary, EP submission consultation involved the following:

Document No: 2200-010-HX-5880-00001 Unrestricted Page 47

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




@ Shell Australia Pty Ltd Revision 02

Crux Drilling Environment Plan 26/07/2022

Letter and accompanying factsheet

Shell provided Relevant Persons with a letter and accompanying factsheet outlining all
the key risks and mitigations identified within the EP. This approach ensured that
recipients had access to the impacts and risks outlined in the EP and the associated
mitigations; and could make their own assessment on the impact of the activity.
Therefore, removing potential for Shell to make any assumptions about what Relevant
Persons would be interested or concerned about.

The factsheet also contained contact details, location specifics, details of the activity and
the response period of 30 days (Appendix A: Factsheet), a link to the Crux project on the
Shell Australia website was also provided for those seeking more detailed information.

The letter and/or cover email was tailored to meet the needs of specific Relevant Persons
as determined by the Relevant Persons Identification workshop. For example, for
Commercial Fishers who can only be contacted by mail and taking into account feedback
from WA Fishing Industry Council (WAFIC), a tailored version of the factsheet was
provided to Commercial Fishers.

Shell believes that this letter and factsheet, access to the Crux project on the Shell
website and the follow up process provided Relevant Persons with sufficient information
to be able to consider the impacts on their functions, interests and activities.

Meetings

In most cases, engagement for the EP did not require a one on one meeting and the
majority of Relevant Persons did not request a meeting with Shell. However, if a Relevant
Person were to request a one on one meeting, these could be arranged to engage and
share information, with access to Shell subject-matter experts.

Crux Website

Shell Australia has web pages dedicated to the Crux project that were updated prior to
consultation. This includes an outline of the risks, impacts and mitigation measures in a
digestible format for the general public. This website forms the basis for additional
information sought by Relevant Persons, allowing stakeholders to select the information
which interests them most.

5.2.5 Assessment of merits of claims and objections

Shell has a claims process which guides our actions in response to claims and objections
received from stakeholders related to Crux. This process is shown in Figure-5-2 below.

Claims received are recorded through Shell’'s Global Community Feedback tool.
Identified Claims or Objections are tracked within this system and handled in accordance
with the local complaints and feedback mechanism. Failure to close out complaints in
the system results in an escalation process for resolution.

Shell has adhered to NOPSEMA'’s guidance (N-04750-GL1721, 2021) in relation to the
definitions of claims and objections, where an ‘objection or claim’ is taken to mean:

e to express opposition, protect, concern or complaint about the proposed
activities; a request or demand that certain action be taken by the titleholder to
address adverse impacts; and

e an assertion that there will be an adverse impact; or allegation to cast doubt about
the manner in which the activities will be managed.”
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Community Feedback Mechanism Process
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Figure-5-2: Community Feedback Mechanism Process
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5.2.6 Summary of Consultation

A summary of consultation activities undertaken, and the Relevant Persons consulted
during the development of this EP are presented in Table 5-3 and Table 5-4. An
assessment of merit was undertaken and is presented in Table 5-5.
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Table 5-3: Relevant Persons Identified for the Activity

Relevant | Relevant Relevant Person S | 8% | 88| £ 2| Relevance Link to | Frequency of ongoing consultation
Persons Person 8 ] o ] s s 2 | (Functions, Interests or Activities) OPGGS(E)R 2009
ID Category s5 |£€%5| 28| °8 Regulations
20 2 I5] 2 < ey .
ga 5 SE| .2 © Regulation 11A
o | S
o Og| @ o
Z | a
RPO1 Community Bardi and Jawi Niimidiman | No Yes | No No Interest in traditional activities on land and | e) An organisation As required through EP change assessments;
Aboriginal Corporation water. Native Title rights on shoreline from | that Shell or
(Registered Native Title proposed project. considers relevant. When major non-standard activities arise
bodies Corporate) which may directly affect the functions,
interests or activities of the Relevant Person.
RP02 Community Broome International | No Yes No No Broome International Airport supports the | d) An organistation As required through EP change assessments;
Airport regional hub of north western Australia. | whose functions, or
Considered the 'Gateway to the Kimberley', | interests or When major non-standard activities arise
BIA meets the needs and expectations of | activies may be which may directly affect the functions,
Community, Tourism and Industry, including | affected by the interests or activities of the Relevant Person.
development of Liquefied Natural Gas (LNG) | activity.
in the Browse Basin. BIA is privately owned.
RPO3 Community Broome Shire No Yes No No Local Government area responsible where | e) An organisation As required through EP change assessments;
transit of personnel occurs for project. | that Shell or
Interest in economic development of region | considers relevant. When major non-standard activities arise
and Broome as LNG transit hub. Responsible which may directly affect the functions,
for development approvals in Broome Shire interests or activities of the Relevant Person.
should any further infrastructure be required
for the project (not planned at this stage).
RP0O4 Community Broome Visitors Centre No Yes No No Tourism outlet - assisting with Broome | e) An organisation As required through EP change assessments;
accommodation, Broome tours, Kimberley | that Shell or
tours, details on The Gibb River Road, Cape | considers relevant. When major non-standard activities arise
Leveque and the Dampier Peninsula, car which may directly affect the functions,
hire, Cable Beach accommodation, what's on interests or activities of the Relevant Person.
in Broome, hotels in Broome and more.
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Relevant | Relevant Relevant Person S| 8% | 88| £ 2| Relevance Link to | Frequency of ongoing consultation
Persons Person 8 ° o ° 5 s 2 | (Functions, Interests or Activities) OPGGS(E)R 2009
ID Category s5 | 23| 25| %8 Regulations
% | 36| 2<| 2% _
g 5 SE| .8 © Regulation 11A
o | S
(& O o o °
Z | o
RPO05 Community Dambimangari Wanjina- | No No No No Interest in traditional activities on land and | e) An organisation As required through EP change assessments;
Wunggurr (Native Title) water. Native Title rights on shoreline from | that Shell or
Aboriginal Corporation proposed project. considers relevant. When major non-standard activities arise
(Registered Native Title which may directly affect the functions,
bodies Corporate) interests or activities of the Relevant Person.
RPO06 Community Darwin city council No No No No City of Darwin is the local government body | e) An organisation As required through EP change assessments;
responsible for the municipality of Darwin. | that Shell or
Interest in economic development of region. considers relevant. When major non-standard activities arise
which may directly affect the functions,
interests or activities of the Relevant Person.
RPO7 Community Djarindjin Aboriginal | No Yes No No Djarindjin is a medium-sized Aboriginal | d) An organistation As required through EP change assessments;
Corporation (DAC) community located 170 km north of Broome | whose functions, or
in the Kimberley Region of Western Australia, | interests or When major non-standard activities arise
within the Shire of Broome. Dijarindjin | activities may be which may directly affect the functions,
Aboriginal Corporation (DAC) operate the | affected by the interests or activities of the Relevant Person.
airport for Prelude — anticipate would extend | activity.
for Crux.
RP0O8 Community Department of Fire and | No Yes | No No The Department of Fire and Emergency | d) An organistation As required through EP change assessments;
Emergency Services (DFES) Services (DFES) was established on 1 | whose functions, or
November 2012 and performs a critical role | interests or When major non-standard activities arise
coordinating emergency services for a range | activites may be which may directly affect the functions,
of natural disasters and emergency incidents | affected by the interests or activities of the Relevant Person.
threatening life and property. activity.
RP09 Community Goolarabooloo Aboriginal | No Yes No No Interest in traditional activities on land and | e) An organisation /(;\rs required through EP change assessments;
Corporation water. Natlvg Title rights on shoreline from | that . Shell When major non-standard activities arise
proposed project. considers relevant. which may directly affect the functions,
interests or activities of the Relevant Person.
RP10 Community Kimberley Ports Authority No Yes | No No The Port of Broome is the largest deep-water | d) An organistation As required through EP change assessments;
access port servicing the Kimberley region | whose functions, or
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Relevant | Relevant Relevant Person S| 8% | 88| £ 2| Relevance Link to | Frequency of ongoing consultation
Persons Person ) 50 | © G| ‘&2 | (Functions, Interests or Activities) OPGGS(E)R 2009
ID Category §S | &€x| 282|059 Regulations
> 2 |
% | 36| 2<| 2% _
g 5 SE| .8 © Regulation 11A
o>
(& O o o °
Z | o
and is open to shipping on a 24-hour, seven | interests or When major non-standard activities arise
days a week basis. The port supports | activities may be which may directly affect the functions,
livestock export, offshore oil and gas | affected by the interests or activities of the Relevant Person.
operations, pearling, fishing, charter boats, | activity.
cruise liners and is the main fuel and
container receival point for the region.
Prelude already makes use of the port for its
infield support vessels.
RP11 Community Kimberly Land Council No Yes Yes No Native Title Representative Body. Peak | e) An organisation As required through EP change assessments;
Indigenous body in the Kimberly region. | that Shell or
Supports Aboriginal groups to secure Native | considers relevant. When major non-standard activities arise
Title, as well as undertake conservation and which may directly affect the functions,
land management. interests or activities of the Relevant Person.
RP12 Community Mayala Inninalang | No No No No Interest in traditional activities on land and | e) An organisation As required through EP change assessments;
Aboriginal Corporation water. Native Title rights on shoreline from | that Shell or
proposed project. considers relevant. When major non-standard activities arise
which may directly affect the functions,
interests or activities of the Relevant Person.
RP13 Community Nimanburr Aboriginal | No No No No Interest in traditional activities on land and | e) An organisation As required through EP change assessments;
Corporation water. Native Title rights on shoreline from | that Shell or
proposed project. considers relevant. When major non-standard activities arise
which may directly affect the functions,
interests or activities of the Relevant Person.
RP14 Community Northern Land Council No No No No Native Title Representative Body e) An organisation As required through EP change assessments;
that Shell or
considers relevant. When major non-standard activities arise
which may directly affect the functions,
interests or activities of the Relevant Person.
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Relevant | Relevant Relevant Person S| 8% | 88| £ 2| Relevance Link to | Frequency of ongoing consultation
Persons Person 8 ° o ° 5 s 2 | (Functions, Interests or Activities) OPGGS(E)R 2009
ID Category s5 | 23| 25| %8 Regulations
% | 36| 2<| 2% _
g 5 SE| .8 © Regulation 11A
o | S
(& O o o °
Z | o
RP15 Community Nyamba Buru Yawuru and | No Yes | No No Traditional Owner organization in Broome. | e) An organisation As required through EP change assessments;
Yawuru Native Title Holders Interest in Traditional activities on Land and | that Shell or
Aboriginal Corporation water around Broome. Social Investment | considers relevant. When major non-standard activities arise
(Registered Native Title partner for Prelude. which may directly affect the functions,
bodies Corporate) ) . - interests or activities of the Relevant Person.
Interest in traditional activities on land and
water. Native Title rights in and around
Broome area where transit proposed to take
place for Crux.
RP16 Community Port of Darwin No No No No Darwin Port operates commercial wharf | e) An organisation As required through EP change assessments;
facilities at East Arm Wharf and the cruise | that Shell or
ship terminal at Fort Hill Wharf. considers relevant. When major non-standard activities arise
L . - which may directly affect the functions,
The Port qf ‘Darwm s strateglca!ly pqsmoned interests or activities of the Relevant Person.
as Australia’s nearest port to Asia. It is also a
key support hub for the expanding offshore oil
and gas, including off the coast of Western
Australia. Shell already makes use of the port
for transiting goods and services to Prelude
FLNG and expects to use transport routes for
Crux where relevant.
RP17 Community Wanjina-Wunggurr (Native | No No No No Interest in traditional activities on land and | e) An organisation As required through EP change assessments;
Title) Aboriginal water. Native Title rights on shoreline from | that Shell or
Corporation (Registered proposed project. considers relevant. When major non-standard activities arise
Native Title bodies which may directly affect the functions,
Corporate) interests or activities of the Relevant Person.
RP18 Community Gogolanyngor  Aboriginal | No No No No Interest in traditional activities on land and | e) An organisation As required through EP change assessments;
Corporation water. Native Title rights on shoreline from | that Shell or
proposed project. considers relevant. When major non-standard activities arise
which may directly affect the functions,
interests or activities of the Relevant Person.
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Relevant | Relevant Relevant Person S| 8% | 88| £ 2| Relevance Link to | Frequency of ongoing consultation
Persons Person ) 50 | © G| ‘&2 | (Functions, Interests or Activities) OPGGS(E)R 2009
ID Category §S | &€x| 282|059 Regulations
> = 2 - ()
% | 36| 2<| 2% _
g 5 SE| .8 © Regulation 11A
o>
(& O o o °
Z | a
RP19 Environmental | Australian Conservation | No Yes | No No The Australian Conservation Foundation | e) An organisation As required through EP change assessments;
NGOs Foundation (ACF) stands for ecological sustainability. | that Shell or
They aim to tackle the underlying social and | considers relevant. When major non-standard activities arise
economic  causes from environmental which may directly affect the functions,
problems. They work across society to interests or activities of the Relevant Person.
influence urgent, transformative action to
deliver lasting change on the scale required
to secure a sustainable environment.
RP20 Environmental Australian Marine | No Yes No No The Australian Marine Conservation Society | e) An organisation As required through EP change assessments;
NGOs Conservation Society (AMCS) is the voice for Australia's ocean | that Shell or
wildlife. They are an independent charity, | considers relevant. When major non-standard activities arise
staffed by a committed group of professional which may directly affect the functions,
and passionate scientists, educators and interests or activities of the Relevant Person.
advocates who have defended Australia's
oceans for 50 years.
RP21 Environmental Conservation Council of WA | No Yes No Yes For over 45 years, the Conservation Council | e) An organisation As required through EP change assessments;
NGOs has been Western Australia’s outspoken and | that Shell or
independent voice for the environment and | considers relevant. When major non-standard activities arise
communities. which may directly affect the functions,
interests or activities of the Relevant Person.
As Western Australia’s peak environmental
group they represent tens of thousands of
individual supporters and over 100 Member
Groups with diverse interests across the
state.
RP22 Environmental Environmental Defenders | No Yes | No No The Environmental Defender’s office of WA | e) An organisation As required through EP change assessments;
NGOs Office WA (EDOWA) is a not-for-profit and non- | that Shell or
Government organisation that specialises in | considers relevant. When major non-standard activities arise
public interest environmental law. which may directly affect the functions,
interests or activities of the Relevant Person.
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RP23 Environmental Environs Kimberley No No No No Environs Kimberley. Saving the nature of the | e) An organisation As required through EP change assessments;
NGOs Kimberley. Donate. As the peak | that Shell or
environmental NGO for the Kimberley region | considers relevant. When major non-standard activities arise
in far north-west  Australia, Environs which may directly affect the functions,
Kimberley is dedicated to looking after the interests or activities of the Relevant Person.
health of the land and waters of the region.
RP24 Environmental Greenpeace No Yes No No Greenpeace is an independent campaigning | €) An organisation As required through EP change assessments;
NGOs organisation that uses non-violent direct | that Shell or
action to expose global environmental | considers relevant. When major non-standard activities arise
problems and to force solutions which are which may directly affect the functions,
essential to a green and peaceful future. interests or activities of the Relevant Person.
Greenpeace's goal is to ensure the ability of
the earth to nurture life in all its diversity.
RP25 Environmental Save the Kimberley No Yes | No No Save The Kimberley is not-for profit, | e) An organisation As required through EP change assessments;
NGOs independent awareness organisation. that Shell or
o . considers relevant. When major non-standard activities arise
wnich may. drecly. e ne furtns,
about the threat to the Kimberley Coast and interests or aclivities ot the Relevant Ferson.
its inland wilderness areas posed by large-
scale industrial developments, and
disseminate information about the
Kimberley’s  globally  unique  cultural
importance and the threats created by
uncontrolled development.
RP26 Environmental | WA Marine Science Institute | No No No No Its structure is like no other because it isa | e) An organisation As required through EP change assessments;
NGOs collaboration of State, Federal, industry and | that Shell or
academic entities cooperating to create | considers relevant. When major non-standard activities arise
benchmark research and independent, which may directly affect the functions,
quality ~ scientific  information. Western interests or activities of the Relevant Person.
Australia’s _marine ecosystems are facing
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unprecedented pressure from an increasing
number of uses such as oil and gas
extraction, tourism, aquaculture and large
coastal developments.
RP27 Environmental | Wilderness Society No Yes | No No Concerns offshore activities impacts - the | e) An organisation As required through EP change assessments;
NGOs Nature Campaign aims to protect wilderness | that Shell or
and nature across Australia by creating | considers relevant. When major non-standard activities arise
protected areas and strong, nationally which may directly affect the functions,
consistent laws and institutions. interests or activities of the Relevant Person.
RP28 Environmental WWF No Yes No No WWEF has long recognised that the planet's | e) An organisation As required through EP change assessments;
NGOs species, people, habitats, governments and | that Shell or
global markets are directly and often | considers relevant. When major non-standard activities arise
delicately  inter-related. They believe which may directly affect the functions,
meaningful conservation cannot take place interests or activities of the Relevant Person.
without addressing the complex relationships
that exist between these elements.
RP29 Commonwealth | Australian Bluefin Tuna | Yes Yes | No No The Australian Southern Bluefin Tuna | d) An organistation As required through EP change assessments;
Fisheries Industry Association Industry Association (ASBTIA) represents the | whose functions, or
Australian Southern Bluefin Tuna industry. | interests or When major non-standard activities arise
ASBTIA pioneered global tuna farming in | activies may be which may directly affect the functions,
1991 and works to maintain a high level of | affected by the interests or activities of the Relevant Person.
quality and performance. activity.
RP30 Commonwealth | Australian Fishery | Yes Yes | Yes | No The AFMA is the Australian Government | d) An organistation As required through EP change assessments;
Fisheries Management Authority agency responsible for the efficient | whose functions, or
(AFMA) management and sustainable use of | interests or When major non-standard activities arise
Commonwealth fish resources, in particular, | activites may be which may directly affect the functions,
Section 7 of the Fisheries Administration Act | affected by the interests or activities of the Relevant Person.
1991. activity.
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RP31 Commonwealth | Commonwealth Fishing | No Yes | No No The Commonwealth Fisheries Association | d) An organistation As required through EP change assessments;
Fisheries Association (CFA) is the peak body representing the | whose functions, or
collective rights, responsibilities and interests | interests or When major non-standard activities arise
of a diverse commercial fishing industry in | activities may be which may directly affect the functions,
Commonwealth regulated fisheries. The CFA | affected by the interests or activities of the Relevant Person.
was formed in April 2002 as a non-profit | activity.
organisation.
RP32 Commonwealth | North West Slope Trawl | Yes Yes No No Activities exist in or in close proximity to Crux. | d) An organistation As required through EP change assessments;
Fisheries Fishery Bottom trawl. whose functions, or
interests or When major non-standard activities arise
activites may be which may directly affect the functions,
affected by the interests or activities of the Relevant Person.
activity.
RP33 Commonwealth | Northern Prawn Fishery via | No No No No Activities exist in or in close proximity to Crux | d) An organistation As required through EP change assessments;
Fisheries the Association (shipping transit route). whose functions, or
interests or When major non-standard activities arise
activities may be which may directly affect the functions,
affected by the interests or activities of the Relevant Person.
activity.
RP34 Commonwealth | Western Tuna and Billfish | Yes Yes No No Activities exist in or in close proximity to Crux. | d) An organistation As required through EP change assessments;
Fisheries Fishery Near surface longline and minor line gear | whose functions, or
used. interests or When major non-standard activities arise
activities may be which may directly affect the functions,
affected by the interests or activities of the Relevant Person.
activity.
RP35 WA State | Mackerel Managed Fishery | Yes Yes No No Activities exist in or in close proximity to Crux. | d) An organistation As required through EP change assessments;
Fisheries License Holders Near-surface trawling activities near coastal | whose functions, or
areas primarily. interests or When major non-standard activities arise
activites may be which may directly affect the functions,
interests or activities of the Relevant Person.
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RP36 WA State | Northern Demersal | Yes Yes No No The only known active fishery that overlaps | d) An organistation As required through EP change assessments;
Fisheries Scalefish Fishery the Operational Area - primarily trap based | whose functions, or
fishery. interests or When major non-standard activities arise
activites may be which may directly affect the functions,
affected by the interests or activities of the Relevant Person.
activity.
RP37 WA State | Pearl Producers | Yes Yes No No Peak industry representative body for the | d) An organistation As required through EP change assessments;
Fisheries Association Pinctada maxima pearling industry licensees | whose functions, or
in Western Australia. Activities exist in or in | interests or When major non-standard activities arise
close proximity to Prelude. Bottom drifting | activites may be which may directly affect the functions,
divers from Lacepede Islands south to | affected by the interests or activities of the Relevant Person.
Exmouth. activity.
RP38 WA State | Western Australian Fishing | Yes Yes No No Represents the interests of commercial | d) An organistation As required through EP change assessments;
Fisheries Industry Council (WAFIC) fishers with licenses in the WA State | whose functions, or
Managed Fishery. interests or When major non-standard activities arise
activites may be which may directly affect the functions,
affected by the interests or activities of the Relevant Person.
activity. Ongoing consultation will be held around the
adjustment protocol/framework developed for
fishing permit holder who may be impacted by
the project.
RP39 Industry Finder No 13 Pty Ltd — check | Yes No No No Following consultation for this EP, Shell | No longer relevant. As required through EP change assessments;
this apparently their permis deems that Finder No 13 is no longer a or
has expired. Relevant Person as their permit has expired. When major non-standard activities arise
which may directly affect the functions,
interests or activities of the Relevant Person.
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RP40 Industry INPEX Yes No No No Operator of WA-532-P and AC/P36 d) An organistation As required through EP change assessments;
hell hat INPEX is al itV whose  functions, or
e o erl7e | ineross” ol |+ When major non-tancr actvis_srse
frequently kept updated with Crux milestones activities may be which may directly affect the functions,
q Yy Keptup - | affected by the interests or activities of the Relevant Person.
activity.
RP41 Marine Australian Marine Oil Spill | No Yes | Yes No The Australian Marine Oil Spill Centre Pty Ltd | d) An organistation As required through EP change assessments;
Organisations Centre (AMOSC) (AMOSC) operates the Australian oil | whose functions, or
industry’s major oil spill response facility. | interests or When major non-standard activities arise
AMOSC’s stockpile of oil spill response | activiies may be which may directly affect the functions,
equipment includes oil spill dispersant and | affected by the interests or activities of the Relevant Person.
containment, recovery, cleaning, absorbent | activity.
and communications equipment.
AMOSC'’s also play a role in training and
coordinating industry personnel ready to
provide immediate emergency oil spill
response.
RP42 State and | Dept of Home Affairs | Yes Yes | Yes No Maintains the integrity of Australia’s | d) An organistation As required through EP change assessments;
Commonwealth | including Maritime Border international borders including customs and | whose functions, or
Government Command and Australian immigration. interests or When major non-standard activities arise

Border Force (ABF)

Maritime Border Command (MBC) is enabled
by Australian Border Force (ABF) and the
Australian Defence Force (ADF). Along with
management of maritime security threats,
MBC manages Petroleum Safety Zones.

activities may be
affected by the
activity.

which may directly affect the functions,
interests or activities of the Relevant Person.

Document No: 2200-010-HX-5880-00001

Unrestricted

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 60




O

Shell Australia Pty Ltd

Revision 02

Crux Drilling Environment Plan

26/07/2022

Relevant | Relevant Relevant Person S| 8% | 88| £ 2| Relevance Link to | Frequency of ongoing consultation
Persons Person 8 ° o ° 5 s 2 | (Functions, Interests or Activities) OPGGS(E)R 2009
ID Category s5 | 23| 25| %8 Regulations
55 | 36| 2<| 25 ,
g 5 SE| .8 © Regulation 11A
o>
(& O o o °
Z | o
RP43 State and | Australian Hydrographic | Yes Yes Yes No The Royal Australian Navy (RAN) Australian | (a) Department or As required through EP change assessments;
Commonwealth | Service including the Hydrographic Service is the Commonwealth | agency of the or
Government Department of Defense - Government agency responsible for the | Commonwealth to When major non-standard activities arise
Operations Branch publication and distribution of nautical charts | which the activities which may directly affect the functions,
and other information required for the safety | to be carried out interests or activities of the Relevant Person.
of ships navigating in Australian waters. under the Continued liaison will take place for Notices to
Issue notice to mariners and update nautical environment plan Mariners as well as not.if!cation 3 weeks prior to
commencement of activity.
charts.
The Department of Defense is the
Government Agency protecting Australia’s
borders and offshore maritime interests.
Activities in transit area of Crux.
RP44 State and | Australian Marine Safety | Yes Yes Yes Yes Statutory agency for vessel safety and | (a) Department or As required through EP change assessments;
Commonwealth | Authority (AMSA) including navigation and legislated responsibility for oil | agency of the or
Government AMSA RCC. pollution response in Commonwealth Waters. | Commonwealth to When major non-standard activities arise
which the activities which may directly affect the functions,
to be carried out interests or activities of the Relevant Person.
under the AMSA to be involved in any developments of
environment plan the plan regarding navigation safety and
informed as part of any pollution response.
RP45 State and | Clean Energy Regulator | Yes Yes No No Responsible for the administration of | (a) Department or As required through EP change assessments;
Commonwealth | (CER) schemes legislated by the Australian | agency of the or
Government Government for measuring, managing, | Commonwealth to When major non-standard activities arise
reducing or offsetting Australia's GHG | which the activities which may directly affect the functions,
emissions. to be carried out interests or activities of the Relevant Person.
under the
environment plan
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RP46 State and | Former Department of | Yes Yes Yes No Biosecurity regulator and responsible for | (b) Department or As required through EP change assessments;
Commonwealth | Agriculture, Water and the Australia-Indonesia Memorandum of | agency of a State or
Government Environment (DAWE) Understanding regarding the Operations of | or the Northern When major non-standard activities arise
Indonesian Traditional Fishermen in Areas of | Territory to which which may directly affect the functions,
the Australian Fishing Zone and Continental | the activities to be interests or activities of the Relevant Person.
Shelf — 1974. carried out under If there are any interactions with international
the  environment persons, conveyances or goods (e.g.
plan. provisioning outside of Australia) the
department need to be advised immediately.
RP47 State and | WA Department of | Yes Yes | Yes Yes Legislated responsibility for oil pollution | (b) Department or As required through EP change assessments;
Commonwealth | Transport (DOT) response in State Waters. agency of a State or
Government or the Northern When major non-standard activities arise
Territory to which which may directly affect the functions,
the activities to be interests or activities of the Relevant Person.
carried out under Consultation if there is a risk of a spill impacting
the  environment State waters.
plan.
RP48 State and | Department of Foreign | Yes No No No International relations with governments and | No longer relevant. As required through EP change assessments;
Commonwealth | Affairs and Trade (DFAT) other organisations. Specifically, DFAT will or
Government have functions relating to oil spills in When major non-standard activities arise
international waters or foreign countries which may directly affect the functions,
jurisdictions. interests or activities of the Relevant Person.
Following consultation for this EP, Shell Co_nsultation if there is a significant risk of a
deems that DFAT are an interested party for spill
the purposes of consultation, rather than a
Relevant Person as this does not fall within
the remit of DFAT’s policy responsibilities.
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RP49 State and | Department of Industry, | No Yes Yes No Responsible for the OPGGSA. | (a) Department or As required through EP change assessments;
Commonwealth | Science, Energy and They are the policy maker for the offshore | agency of the or
Government Resources petroleum sector. Commonwealth to When major non-standard activities arise
which the activities which may directly affect the functions,
to be carried out interests or activities of the Relevant Person.
under the
environment plan,
or the revision of
the  environment
plan, may be
relevant.
RP50 State and | Department of Jobs, | No Yes Yes No The Department of State Development | (b) Department or As required through EP change assessments;
Commonwealth | Tourism, Science and provides leadership to drive responsible | agency of a State or
Government Innovation (JTSI) development for Western Australia's future. | or the Northern When major non-standard activities arise
Territory to which which may directly affect the functions,
Working closely with industry, communities | the activities to be interests or activities of the Relevant Person.
and government agencies, the department | carried out under
coordinates the development of major | the environment
resource, industrial and infrastructure | plan.
projects and works to attract strategic
investment.
RP51 State and | Department of Water & | Yes Yes | Yes No Responsible for implementing | (b) Department or As required through EP change assessments;
Commonwealth | Environmental Regulation Commonwealth policies and programs to | agency of a State or
Government (DWER) support the agriculture, fisheries, food and | or the Northern When major non-standard activities arise
forestry industries. Territory to which which may directly affect the functions,
the activities to be interests or activities of the Relevant Person.
carried out under
the  environment
plan.
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RP52 State and | Director of National Parks / | Yes Yes | Yes | No The Director of National Parks is the statutory | (a) Department or As required through EP change assessments;
Commonwealth | Parks Australia authority responsible for administration, | agency of the or
Government management and control of Commonwealth | Commonwealth to When major non-standard activities arise
marine reserves. which the activities which may directly affect the functions,
to be carried out interests or activities of the Relevant Person.
under the The DNP should be made aware of oil/gas
Parks Australia looks after Australia’s natural | €nvironment plan, pollution incidences which occur within a
treasures — including Kakadu, Uluru and our | ©F the revision of marine park or are likely to impact on a marine
beautiful oceans. They are responsible for six | the — environment park as soon as possible and within 24 hours.
national parks, 58 marine parks and the | Plan, ~may  be
Australian National Botanic Gardens relevant.
RP53 State and | Federal Member for | No Yes | No No Electorate for Northern Western Australia, | (a) Department or As required through EP change assessments;
Commonwealth | Kimberley - Melissa Price including the centres of Broome, Carnarvon, | agency of the or
Government Dampier, Derby, Exmouth, Geraldton, | Commonwealth to When major non-standard activities arise
Kalbarri, Karratha, Kununurra, Merredin, | which the activities which may directly affect the functions,
Moora, Newman, Port Hedland, Wiluna and | to be carried out interests or activities of the Relevant Person.
Wyndham. under the
Includes industry of mining and oil and gas. environment plan.
RP54 State and | WA Department of Primary | Yes Yes | Yes | Yes Responsible for managing State fisheries. (b) Department or As required through EP change assessments;
Commonwealth | Industries and Regional agency of a State or
Government Development - Fisheries or the Northern When major non-standard activities arise
Division (DPIRD) Territory to which which may directly affect the functions,
the activities to be interests or activities of the Relevant Person.
carried out under
the  environment
plan.
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RP55 State and | NT Department of | Yes No Yes Yes Northern Territory Department of | (b) Department or As required through EP change assessments;
Commonwealth | Environment, Parks and Environment, Parks and Water Security is | agency of a State or
Government Water Security responsible for the protection of the | or the Northern When major non-standard activities arise
environment and natural resources in the | Territory to which which may directly affect the functions,
Northern Territory (NT). the activities to be interests or activities of the Relevant Person.
carried out under The Dept should be made aware of oil/gas
the  environment pollution incidences likely to enter the waters of
plan. the NT as soon as possible and within 24
hours.
RP56 State and | NT Department of | Yes No No No Responsible for marine safety in NT waters. (b) Department or As required through EP change assessments;
Commonwealth | Infrastructure, Planning and agency of a State or
Government Logistics — Marine Safety or the Northern When major non-standard activities arise
Branch Territory to which which may directly affect the functions,
the activities to be interests or activities of the Relevant Person.
carried out under
the  environment
plan.
RP57 State and | NT Department of Primary | Yes Yes Yes No The NT Department of Primary Industry and | (b) Department or As required through EP change assessments;
Commonwealth | Industry and Resources Resources drive economic development on | agency of a State or
Government Northern Territory (NT) lands, coastal areas | or the Northern When major non-standard activities arise
and inland waterways. Territory to which which may directly affect the functions,
) i . the activities to be interests or activities of the Relevant Person.
Its major functional areas are mines and | .aried out under
energy, fisheries and product integrity, | the  environment
primary industry economic development and plan.
NT geological survey.
RP58 State and | WA Department of Mines, | Yes Yes Yes No Required to be consulted under the | (b) Department or As required through EP change assessments;
Commonwealth | Industry  Regulation & Regulations. agency of a State or
Government Safety (DMIRS) or the Northern When major non-standard activities arise
Territory to which which may directly affect the functions,
the activities to be interests or activities of the Relevant Person.
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carried out under | e Pre-start notification confirming start date and
the  environment cessation notification.
plan. e Reporting of environmental incidents that could
impact on land/water in the State jurisdiction.
RP59 State and | State Member for Kimberley | No Yes No No Advocate for the people of the Kimberley | (b) Department or | e As required through EP change assessments;
Commonwealth | - Divina Grace D’Anna region and will ensure that the region | agency of a State or
Government continues to have a strong voice in the | or the Northern | ¢ When major non-standard activities arise
Parliament Territory to which which may directly affect the functions,
the activities to be interests or activities of the Relevant Person.
carried out under
the  environment
plan.
RP60 State and | WA Department of | Yes Yes | Yes No Responsible for managing WA'’s parks, | (b) Department or | e As required through EP change assessments;
Commonwealth | Biodiversity, Conservation forests and reserves. Planned activities do | agency of a State or
Government & Attractions (DBCA) not impact DBCA's functions, interests or | or the Northern | ¢ When major non-standard activities arise
activities. Territory to which which may directly affect the functions,
the activities to be interests or activities of the Relevant Person.
carried out under | o |n the event of a hydrocarbon release,
the  environment notification will be provided to the DBCAs
plan. Kimberley Regional office as soon as
practicable.
RP61 General Public Professor, UWA (personal | No Yes No Yes Nominated himself relevant when he | e) A person that | e As required through EP change assessment
name redacted) commented during the OPP Public Comment | Shell considers
Period. relevant.
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Table 5-4: Stakeholder Consultation Activities During Development of EP

Stakeholder ID | Stakeholder Date Method Consultation Activities
Community
RPO1 Bardi and Jawi Niimidiman Aboriginal | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Corporation RNTBC
29 March 2022 Email Follow-up on original email.
RP02 Broome International Airport 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.
RPO3 Broome Shire 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.
07 July 2022 Phone call Advised contact not available.
RP04 Broome Visitors Centre 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.
RP05 Dambimangari Wanjina-Wunggurr (Native | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Title) Aboriginal Corporation RNTBC
29 March 2022 Email Follow-up on original email.
RP06 Darwin city council 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.
RPO7 Djarindjin Aboriginal Corporation (DAC) 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.
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29 March 2022 Email Automatic reply received.

RP08 R:Ep;;ment of Fire and Emergency Services | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.

RP09 Goolarabooloo Aboriginal Corporation 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.

RP10 Kimberley Ports Authority 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.

RP11 Kimberly Land Council 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
15 February 2022 Email Email received requesting all PBC’s be individually addressed.
29 March 2022 Email Follow-up on original email.
08 June 2022 Phone call Advised contact was not available.
22 June 2022 In person Advised contact was not available — left a message.
07 July 2022 Phone call Advised contact was not available.

RP12 Mayala Inninalang Aboriginal Corporation 15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
30 March 2022 Email Follow-up on original email.

RP13 Nimanburr Aboriginal Corporation 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
30 March 2022 Email Follow-up on original email.

RP14 Northern Land Council 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.

Document No: 2200-010-HX-5880-00001

Unrestricted

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 68




O

Shell Australia Pty Ltd

Revision 02

Crux Drilling Environment Plan

26/07/2022

Stakeholder ID | Stakeholder Date Method Consultation Activities
29 March 2022 Email Follow-up on original email.

RP15 Nyamba Buru Yawuru and Yawuru Native | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.

Title Holders Aboriginal Corporation RNTBC

15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.
21 June 2022 Face to face | Crux project noted by PBC, no feedback apart from that the project was not on their country.

RP16 Port of Darwin 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow-up on original email.

RP17 Wanjina-Wunggurr (Native Title) Aboriginal | 15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.

Corporation RNTBC

30 March 2022 Email Follow-up on original email.

RP18 Gogolanyngor Aboriginal Corporation 15 Feburary 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
30 March 2022 Email Follow-up on original email.

Environmental NGOs

RP19 Australian Conservation Foundation 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP20 Australian Marine Conservation Society 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP21 Conservation Council of WA 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.
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RP22 Environmental Defenders Office WA 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
14 February 2022 Email Automatic response confirming receipt of email.
29 March 2022 Email Follow up on original email.

RP23 Environs Kimberley 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP24 Greenpeace 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.
29 March 2022 Email Automatic response that email was received.

RP25 Save the Kimberley 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP26 WA Marine Science Institute 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP27 Wilderness Society 15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
15 February 2022 Email Automated response confirming receipt of email.
29 March 2022 Email Follow up on original email.
29 March 2022 Email Automated response confirming receipt of email.

RP28 World Wildlife Fund (WWF) 15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
15 February 2022 Email Automated response confirming receipt of email.
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29 March 2022 Email Follow up on original email.

Commonwealth Fisheries

RP29 Australian Bluefin Tuna Industry Association | 28 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP30 Australian Fishery Management Authority | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.

(AFMA)

15 February 2022 Email Confirming receipt of information. Recommended how to contact licensed fishers.

RP31 Commonwealth Fishing Association 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP32 North West Slope Trawl Fishery 28 March 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
12 April 2022 Email Follow up on original email.

RP33 Nor:h)ern Prawn Fishery Association (transit | 28 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.

route

29 March 2022 Email Follow up on original email.

RP34 Western Tuna and Billfish Fishery 28 March 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
28 March 2022 Post Info provided on proposed activity with a letter and a tailored fisheries information sheet.to one permit

holder without email.

04 April 2022 Email Email received from stakeholder seeking to understand if fishing permits will be purchased.
04 April 2022 Email Email response sent confirming fishing permits will not be purchased at this time.
12 April 2022 Email Follow up on original email.
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13 April 2022 Email Supplied new email addresses.
21 April 2022 Post Follow up sent on original letter to one permit holder without email.
WA State
Fisheries
RP35 Mackerel Managed Fishery License Holders 3 March 2022 Post Info provided on proposed activity with a letter and a tailored fisheries information sheet.
26 March 2022 Post Info provided on proposed activity with a letter and a tailored fisheries information sheet to updated
addresses where required.
21 April 2022 Post Follow up letter sent.
RP36 Northern Demersal Scalefish Fishery 01 March 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite for first lot
of licence holders.
29 March 2022 Email Follow up email for first lot of licence holders.
03 March 2022 Post Info provided on proposed activity with a letter and a tailored fisheries information sheet for second
lot of licence holders without email.
26 March 2022 Post Info provided on proposed activity with a letter and a tailored fisheries information sheet to third lot
of licence holders.
21 April 2022 Post Follow up letter sent to second and third lot of licence holders.
RP37 Pearl Producers Association 01 March 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up email sent to original email.
RP38 Western Australian Fishing Industry Council | 30 November 2021 Virtual Meeting to discuss consultation approach for the drilling EP and best way to engage Commercial
(WAFIC) Meeting Fishers.
15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
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03 March 2022 Email Email received from WAFIC requesting further information specifically around an unplanned
discharge incident.

08 March 2022 Email Response sent to WAFIC to confirm receipt of email.
16 March 2022 Email Response sent to WAFIC with information requested.
23 March 2022 Email Response closing out request.

Industry

RP39 Finder No 13 Pty Ltd 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

RP40 INPEX 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

Marine Organisations

RP41 Australian Marine Oil Spill Centre (AMOSC) 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
29 March 2022 Email Follow up on original email.

State and Commonwealth Government

RP42 Dept of Home Affairs including Maritime | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.

Border Command and Australian Border
Force (ABF) 29 March 2022 Email Follow up on original email.

28 April 2022 Phone call Follow up to ensure email had been received.

RP43 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
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14 February 2022 Email Email received acknowledging receipt of email and that the data would now be registered, assessed,
prioritised and validated.

29 March 2022 Email Follow up on original email

Australian Hydrographic Service including
the Department of Defense — Operations | 29 March 2022 Email Email received acknowledging receipt of email and that the data would now be registered, assessed,
Branch prioritised and validated.

29 March 2022 Email Email received requesting continued liaison with the AHS for Notices to Mariners, ensure 3 weeks
notification prior to commencement of activity and confirming address
details http://www.hydro.gov.au/aboutus/contact.htm.

08 April 2022 Email Email sent confirming request and updated contact details.

RP44 Australian Marine Safety Authority (AMSA) | 19 April 2021 Email Email exchange related to the Production Licence & Pipeline Licences Stakeholder Consultation
including AMSA RCC. (referred to by AMSA)

28 May 2021 Email Email exchange related to the Production Licence & Pipeline Licences Stakeholder Consultation
(referred to by AMSA)

14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.

15 February 2022 Email Email received noting that initial advice related to this project continues to apply.

07 March 2022 Email Email received requesting AMSA involved in any developments of the plan in navigation safety and
to be informed of any pollution response.

30 March 2022 Email Email response with confirmation AMSA will be informed of any pollution response.

08 June 2022 Email Email received with an update on contact details.

RP45 Clean Energy Regulator (CER) 15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
15 February 2022 Email Email received from CER that Shell’'s email has been referred to the appropriate contact for

response.
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RP46 Department of Agriculture, Water and the | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Environment (DAWE)
03 March 2022 Email Request received from DAWE for operating in line with low risk status, and interactions with
international persons, conveyances or goods will be advised the department.
03 March 2022 Email Confirmation Shell will be operating in line with low risk status, and interactions with international
persons, conveyances or goods will be advised the department.
RP47 WA Department of Transport (DOT) 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
25 February 2022 Email Email received referencing the guidance note and notification requirements in case of a risk of a spill
impacting state waters.
30 March 2022 Email Email response confirming that DOT would be consulted in the event of any spill. And noting Shell’s
oil pollution emergency plan with agreed linkages to DOT.
RP48 Department of Foreign Affairs and Trade | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
(DFAT)
29 March 2022 Email Follow-up on original email.
29 March 2022 Email Email received noting inbox monitored intermittently.
RP49 Department of Industry, Science, Energy and | 17 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Resources
29 March 2022 Email Follow-up on original email.
28 April 2022 Phone call Advised DISER doesn't normally comment on EPs and leaves the process to NOPSEMA.
RP50 Department of Jobs, Tourism, Science and | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Innovation (JTSI)
29 March 2022 Email Follow-up on original email.
RP51 Department of Water & Environmental | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Regulation (DWER)
14 February 2022 Email Email received noting that addressee had left department and email had been forwarded to the

Director General.
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17 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite
29 March 2022 Email Follow-up on original email.
04 July 2022 Phone call Spoke to a contact at DWER who gave us a general mailbox to send material to and they will pass
it on to the correct person.
04 July 2022 Email Resent material to new email address.
RP52 Director of National Parks (DAWE) / Parks | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Australia (PA)
18 March 2022 Email Email received confirming receipt of consultation material for the Crux Drilling Environment Plan and
confirmation that Shell does not overlap any Australian Marine Parks.
30 March 2022 Email Email response to confirm receipt and noting the Oil Pollution Emergency Plan.
RP53 Federal Member for Kimberley - Melissa | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Price
14 February 2022 Email Email auto-response noting email received.
29 March 2022 Email Follow-up on original email.
29 March 2022 Email Email auto-response noting email received.
RRP54 WA Department of Primary Industries and | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Regional Development - Fisheries Division
(DPIRD) 14 February 2022 Email Notification that contacts had left DPIRD and with alternative contact details.
16 June 2022 Email Info provided to new contacts at DPIRD.
04 July 2022 Phone call Follow up call. Left a voicemail.
04 July 2022 Email Follow up on original email.
04 July 2022 Email Email from DPIRD to close out consultation.
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05 July 2022 Email Email from DPIRD thanking Shell for the update.
RP55 NT Department of Environment, Parks and | 15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Water Security
01 March 2022 Email and | Email received noting that In the event of contaminants entering the NT, points of contact have been
letter provided along with notification requirements.
04 July 2022 Email Response sent to close out consultation.
RP56 NT Department of Infrastructure, Planning | 15 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
and Logistics — Marine Safety Branch
29 March 2022 Email Follow-up on original email.
29 March 2022 Email Automated response with changes to services.
28 April 2022 Phone call No comments at this stage - asked to be kept informed as project moves into construction
RP57 NT Department of Primary Industry and | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Resources
15 February 2022 Email Email received noting addressee has retired and they will advise of replacement in due course.
27 June 2022 Email Email resent to general mailbox as follow up.
RP58 WA Department of Mines, Industry | 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
Regulation & Safety (DMIRS)
09 March 2022 Email Acknowledging receipt of factsheet and requesting further information.
29 March 2022 Email Email received with new contact details.
30 March 2022 Email Email confirmation that Shell will provide pre-start notification to DMIRS before the start date of the
proposed activity and a cessation notification on completion, using the email address provided.
Shell will also ensure that notifications are in place should an environmental incident occur.
RP59 14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
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i . 14 February 2022 Email Automated email response confirming receipt.
State Member for Kimberley - Divina Grace
D’Anna . - .
29 March 2022 Email Follow-up on original email.
RP60 WA Department of Biodiversity, | 03 May 2021 Email Email received relating to the Production Licence & Pipeline Licences Stakeholder Consultation.
Conservation & Attractions (DBCA)
28 May 2021 Email Email sent relating to the Production Licence & Pipeline Licences Stakeholder Consultation.
14 February 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
14 February 2022 Email Email received noting inbox is monitored intermittently.
15 February 2022 Email Email received noting no further comments to DBCA'’s original response regarding the Crux project.
30 March 2022 Email Email sent to acknowledge DBCA'’s email response and no further comment.
RP61 Prof, UWA (personal name redacted) 27 June 2022 Email Info provided on proposed activity with an information sheet and a link to Crux microsite.
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Stakeholder ID

Stakeholder

Dates

Summary of Each Stakeholder Response

Assessment of Merit of Claims or Objections

Summary of Shell’s Response
Objections and Claims

to

Community
RPO1 Bardi and Jawi Niimidiman - No response received No claim or objection received No response required
Aboriginal Corporation
RNTBC
RP02 Broome International Airport - No response received No claim or objection received No response required
RPO3 Broome Shire - No response received No claim or objection received No response required
RP04 Broome Visitors Centre - No response received No claim or objection received No response required
RP05 Dambimangari Wanjina- - No response received No claim or objection received No response required
Wunggurr  (Native  Title)
Aboriginal Corporation
RNTBC
RP06 Darwin city council - No response received No claim or objection received No response required
RPO7 Djarindjin Aboriginal - No response received No claim or objection received No response required
Corporation (DAC)
RP08 FESA - No response received No claim or objection received No response required
RPO9 Goolarabooloo Aboriginal - No response received No claim or objection received No response required
Corporation
RP10 Kimberley Ports Authority - No response received No claim or objection received No response required
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RP11 Kimberly Land Council 15 February 2022 On behalf of all PBC’'s Shell was asked to | This matter was actioned accordingly but is not | Resent consultation individually addressed
individually address each one. considered to be an objection or claim. to each PBC.
21 June 2022 Crux project noted, not considered to be on their | No claim or objection received No response required
land.
RP12 Mayala Inninalang Aboriginal - No response received No claim or objection received No response required
Corporation
RP13 Nimanburr Aboriginal - No response received No claim or objection received No response required
Corporation
RP14 Northern Land Council - No response received No claim or objection received No response required
RP15 Nyamba Buru Yawuru and - No response received No claim or objection received No response required
Yawuru Native Title Holders
Aboriginal Corporation
RNTBC
RP16 Port of Darwin - No response received No claim or objection received No response required
RP17 Wanjina-Wunggurr  (Native - No response received No claim or objection received No response required
Title) Aboriginal Corporation
RNTBC
RP18 Gogolanyngor Aboriginal - No response received No claim or objection received No response required

Corporation

Environmental NGOs

RP19

Australian Conservation

Foundation

- No response received

No claim or objection received

No response required

Document No: 2200-010-HX-5880-00001

Unrestricted

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 80




O

Shell Australia Pty Ltd

Revision 02

Crux Drilling Environment Plan

26/07/2022

Stakeholder ID | Stakeholder Dates Summary of Each Stakeholder Response Assessment of Merit of Claims or Objections Summary of Shell’s Response to
Objections and Claims

RP20 Australian Marine - No response received No claim or objection received No response required
Conservation Society

RP21 Conservation Council of WA - No response received No claim or objection received No response required

No response received

RP22 Environmental Defenders - P No claim or objection received No response required
Office WA

RP23 Environs Kimberley - No response received No claim or objection received No response required

RP24 Greenpeace - No response received No claim or objection received No response required

RP25 Save the Kimberley - No response received No claim or objection received No response required

RP26 WA Marine Science Institute - No response received No claim or objection received No response required

RP27 Wilderness Society - No response received No claim or objection received No response required

RP28 WWF - No response received No claim or objection received No response required

Commonwealth Fisheries

RP29 Australian Bluefin  Tuna - No response received No claim or objection received No response required
Industry Association

RP30 Australian Fishery | 15 February 2022 Confirming receipt of information. Recommending | This matter was actioned accordingly but is not | Information was used to obtain relevant
Management Authority how to contact licensed fishers. considered to be an objection or claim. licensed fishers contact details.
(AFMA)

RP31 Commonwealth Fishing - No response received No claim or objection received No response required
Association

RP32 North West Slope Trawl - No response received No claim or objection received No response required
Fishery
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RP33 Northern Prawn  Fishery - No response received No claim or objection received No response required
(transit route)
RP34 Western Tuna and Billfish | 04 April 2022 Confirming receipt of information. Offer for Shell to | This is not considered to be a relevant matter to the | Shell is not considering the purchase of

Fishery

purchase fishing permits.

Crux EP.

fishing permits at this time.

WA State Fisheries

RP35 Mackerel Managed Fishery - No response received No claim or objection received No response required
License Holders
RP36 Northern Demersal Scalefish - No response received No claim or objection received No response required
Fishery
RP37 Pearl Producers Association - No response received No claim or objection received Not applicable.
RP38 Western Australian Fishing | 08 March 2022 In the event of an unplanned discharge incident, | This matter is considered to have been adequately | Directed to section 6 of the Crux OPP and

Industry Council (WAFIC)

does Shell have established baseline scientific
data on aquatic organisms and the aquatic
environment.

addressed in the Crux OPP.

section 6.2 (page 134) for a comprehensive
list of relevant external scientific papers,
industry specific studies and Crux specific
scientific studies, considered to be a robust
baseline of scientific data on the local and
regional environment.

Does Shell have a Communication strategy and
scenario/exercise training that considers the
commercial fishing industry in the event of an
incident.

This matter is considered to have been adequately
addressed with Shell’s procedures and the Crux
OPEP.

Outlined Shell Australia’s established
emergency response plans which are
tested at least annually or more frequently
based on the level of risk.

Also outlined the Crux Oil Pollution
Emergency Plan (OPEP) which will detail
how Shell will respond in the event of a spill
and including with interfaces across
national, state and local Government
entities.
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In the event of an unplanned discharge incident, | This matter is considered to have been adequately | The Crux Drilling EP is required to have an
will Shell offer support to the commercial fishing | addressed with Shell’'s Operational and Scientific | Operational and Scientific Monitoring Plan
industry with regards to traceability of fish products | Monitoring Plan and the Joint Industry OSMP. in place which is activated should there be
to manage tainting risks a detailed process for post an unplanned hydrocarbon spill to the
spill scientific monitoring of aquatic organism and environment. This plan will bridge to the
aquatic environment. Joint Industry Operational and Scientific
Monitoring Plan Framework which is
publicly available on the APPEA
website: Joint Industry OSMP.
In the event of an unplanned discharge incident, | This is considered to be a relevant matter and is | Shell intends to develop a framework for
does Shell have Commitment for financial | currently being developed prior to the | impacted commercial fishing parties to
adjustment to the commercial fishing industry commencement of the drilling campaign. apply for financial adjustment as a result of
project impacts. Shell expects this to be
developed by early 2023 prior to the
commencement of the drilling campaign.
Industry
RP39 Finder No 13 Pty Ltd - No response received No claim or objection received No response required
RP40 INPEX - No response received No claim or objection received No response required
Marine Organisations
RP41 Australian Marine Oil Spill - No response received No claim or objection received No response required
Centre (AMOSC)
State and Commonwealth Government
RP42 Dept of Home Affairs | 28 April 2022 No comments at this stage — asked to be informed | No claim or objection received No response required

including Maritime Border
Command and Australian
Border Force (ABF)

as project moves into construction.
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Stakeholder ID | Stakeholder Dates Summary of Each Stakeholder Response Assessment of Merit of Claims or Objections Summary of Shell’s Response to
Objections and Claims
RP43 Australian Hydrographic | 29 March 2022 Email received requesting continued liaison with | This matter is considered to have been adequately | Shell has noted the contact details and will
Service including the the AHS for Notices to Mariners, ensure 3 weeks | addressed within the Crux Development Drilling | ensure notification three weeks prior to
Department of Defense - notification prior to commencement of activity and | EP. commencement of activities is completed.
Operations Branch confirming address
details http://www.hydro.gov.au/aboutus/contact.
htm
RP44 Australian Marine Safety | 15 February 2022 AMSA noted initial advice provided on the Crux | This matter is considered to have been adequately | Previous correspondence (during the FDP
Authority (AMSA) including project continues to apply (received during the | addressed within the Crux Development Drilling | and Crux Pipeline and Production license
AMSA RCC. FDP and Crux Pipeline and Production license | EP and the Browse Regional Oil Pollution | consultation in 2021):
consultation in 2021) Emergency Plan. . .
Noted feedback, all appropriate and will be
Request to contact the Australian Hydrographic monitored and acted upon prior to
Office no less than 4 weeks prior to operations, commencement of operations.
with details relevant to the operations. . .
Note that the Australian Hydrographic
Notify AMSA's Joint rescue Coordination Centre Office was contacted as a relevant
by email for promulgation of radio navigation stakeholder as part of this consultation
warnings at least 24-48 hours before operations process.
commence.
Commented on vessel compliance requirements -
appropriate lights and shapes to reflect the nature
of operations.

07 March 2022 Request that AMSA be involved in developments | This matter is considered to have been adequately | Shell has an approved Oil Pollution
of plans regarding navigation safety and be | addressed within the Crux Development Drilling | Emergency Plan for the Prelude FLNG
included in any pollution response. Environment Plan and the Browse Regional Oil | facility which also documents the agreed

Pollution Emergency Plan. linkages with AMSA and this will be built on
for future oil spill planning and
preparedness for Crux activities.

RP45 Clean Energy Regulator - No response received No claim or objection received No response required
(CER)

RP46 Department of Agriculture, | 03 March 2022 Confirming we will be operating in line with low risk | This matter is considered to have been adequately | Shell Australia will ensure that should we
Water and the Environment status, and interactions with international persons, | addressed within the Crux Development Drilling | have any interactions with international
(DAWE) Environment Plan.
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Stakeholder

Dates

Summary of Each Stakeholder Response

Assessment of Merit of Claims or Objections

Summary of Shell’s Response to
Objections and Claims

conveyances or goods will be advised the

persons, conveyances or goods we will

department. advise the department immediately.
RP47 WA Department of Transport | 25 February 2022 Ensure DOT is consulted as outlined in the | This matter is considered to have been adequately | Shell has an approved Oil Pollution
(DOT) Offshore Petroleum Industry Guidance Note. addressed within the approved Oil Pollution Plan | Emergency Plan for the Prelude FLNG
for Prelude. facility which also documents the agreed
linkages with DOT and this will be built on
for future oil spill planning and
preparedness for Crux activities.
RP48 Department of Foreign Affairs - No response received No claim or objection received No response required
and Trade (DFAT)
RP49 Department of Industry, | 28 April 2022 No claim or objection received No response required
Science, Energy and Advised DISER does not normally comment on
Resources EPs and leave the process to NOPSEMA. They do
take an interest in them to assist with overall
understanding of the project and progress being
made so expressed appreciation to Shell for
sending the fact sheet and keeping them updated.
RP50 Department of Jobs, Tourism, - No response received No claim or objection received No response required
Science and Innovation (JTSI)
RP51 Department of Water & - No response received No claim or objection received No response required
Environmental Regulation
(DWER)
RP52 Director of National Parks | 18 March 2022 Confirmed receipt of consultation material for the | No claim or objection received No response required
(DAWE) / Parks Australia (PA) Crux Drilling Environment Plan and confirmation
that Shell does not overlap any Australian Marine
Parks.
RP53 Federal Member for - No response received No claim or objection received No response required

Kimberley - Melissa Price
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Stakeholder ID | Stakeholder Dates Summary of Each Stakeholder Response Assessment of Merit of Claims or Objections Summary of Shell’s Response to
Objections and Claims
RP54 WA Department of Primary | 04 July 2022 Email received to confirm DPIRD have no | No claim or objection received No response required
Industries and Regional comments.
Development - Fisheries
Division (DPIRD)
RP55 NT Department of | 01 March 2022 The NT must be notified about the potential for an | This matter is considered to have been adequately | Shell has an approved Oil Pollution
Environment, Parks and incident in NT coastal waters as soon as possible, | addressed within the approved Oil Pollution Plan | Emergency Plan for the Prelude FLNG
Water Security and in any case, within 24 hours of the | for Prelude. facility which also documents the agreed
operatori/title holder becoming aware of an incident linkages to State Authorities and will build
that could occur in NT coastal waters. This upon this for future oil spill planning and
includes incidents that require a Level 1 response. preparedness for the Crux activities as part
of future environment plans.
RP56 NT Department of | 28 April 2022 No comments at this stage - asked to be kept | No claim or objection received No response required
Infrastructure, Planning and informed as project moves into construction.
Logistics — Marine Safety
Branch
RP57 NT Department of Primary - No response received No claim or objection received No response required
Industry and Resources
RP58 WA Department of Mines, | 09 March 2022 Acknowledging receipt of factsheet. This matter is considered to have been adequately | Shell confirmed that pre-start notification to
Industry Regulation & Safety . addressed within the Crux Development Drilling | DMIRS will be provided before the start
(DMIRS) Requested to provide: Environment Plan and the Browse Regional Oil | date of the proposed activity and a
e Pollution Emergency Plan. cessation notification on completion, using

1. Start date of proposed activity g o ‘ the email address provided.
and cessation notification Requested activity notifications will be managed

internally.

2. En_sure _the EP mcluc_les Shell will also ensure that notifications are
information about the reporting in place should an environmental incident
of environmental incident that oceur.
could impact land or water in
state jurisdiction.

RP59 State Member for Kimberley - - No response received No claim or objection received No response required

Divina Grace D’Anna
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Stakeholder ID | Stakeholder Dates Summary of Each Stakeholder Response Assessment of Merit of Claims or Objections Summary of Shell’s Response to
Objections and Claims
RP60 WA Department of | 15 February 2022 No further comments above what they provided on | This matter is considered to have been adequately | Previous correspondence (during the FDP
Biodiversity, Conservation & 3 May 2021 regarding DCBA'’s responsibilities | addressed within the Crux OPP, Crux | and Crux Pipeline and Production license
Attractions (DBCA) related to its Conservation and Land Management | Development Drilling Environment Plan and the | consultation in 2021):
Act 1984 and Biodiversity Conservation Act 2016. | Browse Regional Oil Pollution Emergency Plan.
e Referred to Crux OPP as well as
Previous correspondence (during the FDP and partnership with Inpex and the
Crux Pipeline and Production license consultation Australian  Institute of Marine
in 2021): Science (AIMS) for baseline studies.
. Ecologically important areas in the vicinity of . Referred to the approved Oll
the proposed operations and importance of Pollution Emergency Plan for
baseline studies. Prelude with agreed linkages to
. o State Authorities and will build upon
. Referred Shell to published monitoring this for future oil spill planning and
reports. preparedness for the Crux activities.
e Recommendation that Shell refer to the e Referred to the APPEA industry
Commonwealth Department of Agriculture, operational and scientific monitoring
Water and the Environment’s National Light framework.
Pollution Guidelines for Wildlife Including
Marine Turtles, Seabirds and Migratory e  Shell will continue to consider and
Shorebirds. apply, as appropriate, all relevant
national species and managements
* In the event of a hydrocarbon release, plans relevant to our activities for the
requested that Shell notify DBCA's Crux project, including the current
Klmbgrley regional office as soon as versions of the National Light
practicable. Pollution Guidelines for Wildlife
o Referred Shell to the Department of Includmg Marine Turtles,. Seabirds
Transport's web content regarding marine and Migratory ~Shorebirds and
pollution and the Offshore Petroleum Off_shore Petroleum Industry
Industry Guidance Note of September 2018 Guidance Note.
titted Marine Oil Pollution: Response and e  Shell will continue to consult with
Consultation Arrangements. relevant persons including DOT and
DBCA on matters relating to marine
pollution, protected areas and
wildlife within WA jurisdiction.
RP61 Prof, UWA (personal name - No response received No claim or objection received No response required

redacted)
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5.2.7 Ongoing Consultation

Shell will uphold its commitments to ensuring relevant authorities, persons and
organisations continue to be consulted throughout the duration of this EP and through
subsequent Crux activity specific EPs as detailed in Table 5-6. Consultation will be
tailored to the specific functions, interests or activities of the Relevant Persons. This
ongoing consultation is used to inform Relevant Persons on specific activity timing,
duration, location and other information relevant to the activity and Relevant Persons
needs.

Table 5-6: Ongoing Consultation Activities

Activity Description

Monthly Meeting Implemented Monthly meeting attended by HSSE and Corporate
Relations representatives to track and assess
consultation and EP compliance, manage requests for
information and the assessment of merit of any claims
and objections. Set agenda with actions tracked in
Commitments Register.

Updated Commitments Register Lists Relevant Persons, details consultation
commitments as per EP Consultation Strategy and
tracks consultation, and outlines EP compliance actions.
Holds actions from monthly meetings.

Ongoing Consultation Procedure | Details the procedure of ongoing consultation with
Relevant Persons.

Updates to Claims and Objections | Introduction of Shell’s global system for reporting and
Process follow up on complaints. Identified Claims or Objections
will be tracked within this system. Failure to close out
complaints in the system results in escalation to senior
management and risks a breach of Shell's social
performance standards.

Subsequent stakeholder This EP is an activity specific EP to allow for the Crux
consultation for activity specific Development Drilling to occur. Subsequent EP’s which
Crux EPs. are subject to additional stakeholder consultation will be

developed as the Crux project is progressed.

Shell will continue to accept feedback from all Relevant Persons and work with them to
address any future concerns if they arise throughout the duration of this EP and the wider
Crux project. The process for ongoing consultation is managed in the same manner as
described in Sections 5.2.1 to 5.2.6. Shell will ensure any claims or objections, or
feedback, from the ongoing consultation are processed as per Shell’s internal claims
process in a timely manner, and any identified risks will be managed to ALARP levels as
required in this EP.

In particular, Shell will continue to engage and consult with relevant stakeholders
through:

o direct stakeholder and community engagement as part our standard business
processes;
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e updated factsheets and notifications prior to commencement of major activities
and key milestones; and

e Community Hotline number and the Crux mailbox provided on factsheets and our
website, mechanisms through which the public (including Relevant Persons) can
share feedback or ask questions about the Crux development.

Consultation with Relevant Persons also occurs via our ongoing strategic relationship
engagements (for example, with Department of Transport and Department of Agriculture,
Water and Environment) and ad hoc engagements by the Corporate Relations and
Social Performance teams at various industry and social investment events.

In addition, to ensure we receive further input from our community stakeholders, Shell
conducts a biennial Pulse Survey, a community based survey that covers key
stakeholders in Broome and Kimberley region and Darwin. The survey identifies,
assesses and measures impacts, gauges the communities’ perception of Shell and
gathers feedback.
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6. Description of the Activity

6.1 Scope of the EP

This EP covers the following activities within the Operational Area (Figure 6-1) located
within the petroleum title AC/L10:

o Drilling Template and Docking Pile Installation

e Drilling using a semi-submersible MODU

e The operation of in-field support vessels and helicopters required to support
drilling activities

e The operation of Remote Operated Vehicles (ROVs)

e Well suspension and contingent sidetrack and/or plugging and abandonment

activities.

Non-petroleum activities such as environmental field monitoring or metocean studies are
outside of the scope of this EP.
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Figure 6-1: Crux Development Drilling Environment Plan Operational Area
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Well completion activities are scheduled to occur at a later date from the Crux platform
using either a Modular Platform Rig (MPR) or Hydraulic Workover Unit (HWU). The well
completion activities are not within the scope of this EP and will be described within the
Crux Commissioning, Start-up and Operations Environment Plan (to be developed prior
to these activities occurring).

This EP does not cover the general transit of vessels to or from the Operational Area.
These activities will be undertaken in accordance with relevant maritime legislation, such
as the Commonwealth Navigation Act 2012, and are within the jurisdiction of AMSA. In
addition, helicopter activities outside of a Petroleum Safety Zone (PSZ) are not defined
as petroleum activities. Any impacts and risks associated with vessel and helicopter
transits are managed in-line with Shells HSSE and SP Control Framework.

6.2 Location

The Crux development drilling activity will be undertaken within petroleum title area
AC/L10, located in Commonwealth marine waters, 160 km offshore northwest Australia
and 620 km north-north east of Broome (Figure 6-1), in approximately 170 m water depth
from Mean Sea Level (MSL). This activity is located within the Crux in-field development
area, as defined in the Crux Offshore Project Proposal.

The Operational Area of Crux development drilling activity is defined as a 2 km radius
from the seabed centre point of the Crux drill centre, Latitude 12° 57° 52.414” S,
Longitude 124° 26’ 33.238” E (GDA2020). The 2 km radius has been used to set
boundaries for the impact assessment as shown in Figure 6-1 . A 500 m petroleum safety
zone will also be established around the drilling location.

The Crux Operational Area does not contain any emergent reefs/islands. The nearest
island to the Crux drilling location is Cartier Island, which is approximately 105 km to the
north-west. The nearest shoal/bank is Goeree Shoal, which is approximately 13 km to
the north-west of the Crux drilling location (Figure 6-1). The Crux drilling location will be
located within an approximate 1 km radius of the preferred drilling location shown in
Figure 6-1.

6.3 Timing

The drilling template installation is the first activity that will be undertaken in relation to
this EP. This activity is currently proposed to occur in the second quarter of 2023,
approximately three months ahead of the MODU arrival. The drilling template installation
campaign is nominally schedule to occur over a one month period. Following the MODU
arrival, drilling activities will commence for a planned duration of approximately 10
months, with an additional 10-month contingency drilling period. To allow for MODU
availability options, this campaign may use two separate MODU’s to drill different
sections of the wells. At the completion of the drilling campaign the wells will be
temporarily suspended, and subsequent well completion activities will be undertaken
following the topside installation as noted in Section 6.1 (well completion activities will
be covered by a separate EP).

The docking pile guides and docking piles will be installed following the suspension of
the wells and sail away of the MODU. This installation is planned to be completed during
a one week campaign however, weather constraints and subsurface conditions may see
this extending over a one month period.

This EP will remain active following the drilling campaign for the duration that the wells
are temporarily suspended, which is planned to be approximately 21 months. There are
no planned infield well activities during the well suspension period.

Document No: 2200-010-HX-5880-00001 Unrestricted Page 92

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




@ Shell Australia Pty Ltd Revision 02

Crux Development Drilling Environment Plan 26/07/2022

To account for potential shifts in schedule, the environmental assessment is not
seasonally specific and assumes the activities described in this EP may occur at any
time during the life of the EP. To account for extensions of the suspension period and
contingency in the timing and duration of the template installation and drilling campaigns,
this EP will remain active from the date of acceptance for up to 5 years, or to the point in
time where the well completion activities are finalised (whichever comes first). In the
latter case, the EP will cease following NOPSEMA acceptance of an end-of- activity
notification applied for under Regulation 25A.

6.4 Title Holder and Liaison Person

In accordance with Regulation 15 of the OPGGS (E) Regulations, details of the
titleholder, liaison person and arrangements for notifying of changes are described in
Table 6-1.

Table 6-1: Details of Titleholder and Liaison Person

Titleholder Details: Liaison Person Details:

Company Name: Shell Australia Pty Ltd Name: Gawain Langford

562 Wellington St, Perth WA 6000 Position: Crux Project Manager
Phone: (08) 9338 6600 Phone: (08) 9338 6600

ACN: 14 009 663 576 Email: SDA-crux-project@shell.com

Should the titleholder, titleholder's nominated liaison person or the contact details for
either change, NOPSEMA is to be notified in writing of the change within two weeks or
as soon as practicable.

6.5 Infrastructure Description

6.5.1 Mobile Offshore Drilling Unit

The five development wells will be drilled with a moored semi-submersible MODU. The
generic details of a MODU that are relevant to the nature, scale, impacts and risks
associated with the activity are described in Table 6-2 and a representative image of a
semi-submersible MODU is provided Figure 6-2.

Table 6-2: Representative MODU Facility Description

MODU Component Description
Approximate size of 115 m long by 90 m wide by 20 m deep
MODU
Mooring system 12-point anchor system.

Anchor spread up to 1,500 m from MODU
Accommodation Maximum capacity 200 persons
Power generation Diesel Generators
Bulk barite, bentonite 793 m? (28,000 ft3)
and cement capacity
Liquid mud capacity 2539 m® (16,000 bbl)
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MODU Component Description

Base Oil 836 m?* (5,260 bbl)

Brine Storage 493 m* (3,100 bbl)

Fuel capacity 1,413 m3 (8,890 bbl)

Drill water capacity 3,439 m® (21,630 bbl)

Potable water capacity 1,733 m® (10,900 bbl)

o=

Figure 6-2: Representative Image of a Mobile Offshore Drilling Unit (the Valaris MS1)

6.5.2 Drilling template and docking piles

The steel prefabricated drilling template and docking piles will be installed on the seabed
to enable correct positioning of the wells and alignment for tie-back to (future) platform
infrastructure for well completion. The drilling template includes eight drill slots to support
the initial five well development drilling campaign proposed within this EP. The spare
slots may be used for well respudding (contingency covered in this EP) or for future
development wells subject to acceptance of additional EP/s. The two docking piles will
ensure that the Crux substructure and topsides are accurately positioned over the drilling
template when installed during the subsequent installation campaigns. The approximate
dimensions of the drilling template and docking piles are provided in Table 6-3.
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Table 6-3: Environmentally relevant specifications of the drilling template and docking
piles

Infrastructure Specification Approximate Dimensions

Docking Piles Height 11 m (above seabed)
Length 39 m (28 m below seabed)
Width 55m

Drilling Template | Length 23 m
Width 14 m
Height 11 m (with docking pile guides attached)
Seabed Footprint 322 m?

6.5.3 Vessels

The drilling template and docking piles will be installed by a Light Construction Vessel
(LCV) of suitable class to undertake the activity. The LCV will include suitably sized lifting
and piling equipment to enable installation of the drilling template and docking piles. The
general specifications of an LCV are included within Table 6-4.

Drilling support vessels, including Anchor Handling Tug Supply (AHTS) and support
vessels will be used during the activity. These vessels will be select based on class and
operational requirements.

Table 6-4 provides indicative specifications of the class of vessels which may be used to
support the activities described in Section 6.6.

Table 6-4: Typical Support Vessel Details

Vessel Type Detail Example General Specifications
AHTS Main Engine 2 x 8,000 kW

Capacity

Engine Configuration | Diesel Electric

POB 60

Weight 4,100 ton

Draft 8m

Dynamic Positioning | DP2

Tank Capacities

Base Oil 200 m?® (1,260 bbl)
Brine 900 m? (5,670 bbl)
Ballast 2,900 m® (18,270 bbl)
Mud 650 m? (4,095 bbl)
Total Fuel Ol 1,300 m* (8,190 bbl)
Fresh Water 1,100 m3 (6,930 bbl)
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Vessel Type Detail Example General Specifications
General Main Engine 2 x 5,500 kW
Offshore Capacity
\S/:zgglrt Engine Configuration | Diesel Electric
POB 30
Weight 4,000 ton
Draft m
Dynamic Positioning | DP2
Tank Capacities
Base Oil 300 m?® (1,890 bbl)
Brine 1,300 m3 (8,190 bbl)
Ballast 1,900 m3 (11,970 bbl)
Mud 1,300 m3 (8,190 bbl)
Total Fuel Oil 900 m? (5,670 bbl)
Fresh Water 700 m3 (4,410 bbl)
LCV Main Engine 2 x 8,000 kw
Capacity
Engine Configuration | Diesel Electric
POB 60
Weight 4,100 ton
Draft 8m
Dynamic Positioning | DP2

Tank Capacities

Base Oil 200 m?® (1,260 bbl)
Brine 900 m?3 (5,670 bbl)
Ballast 2,900 m3 (18,270 bbl)
Total Fuel Oil 1,300 m? (8,190 bbl)

Fresh Water

1,100 m? (6,930 bbl)

6.6 Project Operations

6.6.1 Drilling template and docking pile installation

Prior to MODU arrival the drilling template will be installed on the seabed. The template
installation includes lifting and lowering of the drilling template onto the seabed by the
LCV. The primary purpose of the drilling template is to act as a guide to the drill bit during
drilling operations described below. Once installed the drilling template will remain in

place for the life of the Crux activity.

The docking pile guides and associated docking piles may be installed through a
dedicated vessel based campaign following the completion of the drilling campaign. This
scope involves two detachable guides being mounted to the drilling template, the docking
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piles lowered into position and driven into the seabed using a hammer pile to a target
depth of approximately 28 m. A study to determine the optimal size of the piling hammer
is ongoing, however, it is not expected to exceed an MHU-750. Continuous and easy
pile driving is predicted with approximate blow-counts of <200 blows/m through upper
soil units and <500 blows/m through deeper soil units. Following piling, the detachable
mounts will be removed from the drilling template and recovered to the LCV, leaving the
docking piles independent from the drilling template to support positioning of the Crux
platform substructure during a subsequent installation campaign (covered by a separate
EP).

The LCV/s used to support the installation of the template and docking piles will be of
suitable size and class to enable safe lifting and piling operations.

A seabed Global Positioning System (GPS) positioning array may be deployed to support
the accurate positioning of the drilling template and docking piles. This will be installed
on a temporary basis only and will indicatively consist of approximately 5 - 10 subsea
beacons attached to clump weights, nominally 100 kg each, positioned over a 50 -
100 m? area. The subsea beacons and clump weights will be recovered to surface at
the completion of installation campaign.

6.6.2 MODU Mooring

The MODU will be towed to the drilling location and moored up by up to three anchor
handling tugs (AHTS). After arriving on location, the MODU will be secured in place with
12 mooring lines and anchors. The MODU will initially be held in place by one AHTS
while the remaining AHTS run the “primary” anchors. Once the “primary” anchors have
been run, both AHTS may be used to run the remaining anchors.

If the MODU anchors are found to be slipping and the required cross tension cannot be
achieved, “piggy back” anchors may be run as a contingency.

To allow for MODU availability options, this campaign may use two separate MODU’s
to drill different sections of the wells. For example, an initial MODU may be mobilised
to drill the top-hole sections, followed by a second MODU to drill the intermediate
and production hole sections.

6.6.3 Drilling Methodology

Once the MODU is on location and moored, drill operations will commence. The Crux
development drilling activity comprises of five subsea development wells drilled from the
previously installed subsea template. The MODU will drill (but not complete) the wells
prior to the installation of the Crux platform. The subsea wells will be cleaned up to
completion fluid and suspended until the Crux platform is installed. The suspension of
the well will include the installation of a “middle completion”, which consists of the
following key elements, i.e. a Polished Bore Receptacle (PBR), packer, tailpipe with
suspension plug, and locator seal assembly. The suspension plug will be located within
the tailpipe of the middle completion. Other activities associated with well completions,
(such as but not limited to tieback operations, tubing installation, perforation and well
unloading), will be covered in the Crux Commissioning, Start-up and Operations
Environment Plan (to be developed prior to these activities occurring) and are therefore
not described here.

The top holes, defined as the hole sections drilled prior to the installation of the high
pressure wellhead housing are planned to be batch drilled. Batch drilling reduces the
need to change out drilling mud systems for each well section, similar sections are drilled
in batches before proceeding to the following section.

Document No: 2200-010-HX-5880-00001 Unrestricted Page 97

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




@ Shell Australia Pty Ltd Revision 02

Crux Development Drilling Environment Plan 26/07/2022

The well section diameters are planned to be drilled in the following sequence:
e Top-hole sections, drilled with water-based mud (42", 30"x32”, 24” and 17 '%")

e Intermediate and Production hole sections, drilled sequentially with synthetic
based mud (12 2" and 8 '%").

The top-hole sections will be drilled riserless using water-based mud. When using water-
based muds, drilling fluids and cuttings will either be discharged at seabed or returned
to the MODU using a Riserless Mud Recovery (RMR) system prior to discharge
overboard.

A 42" hole section will be drilled riserless from the template down to a maximum of 70m
below seabed with water-based mud. The base plan is to drill to an equivalent depth of
5 conductor joints or circa 62m below mudline. A low pressure wellhead housing and 36”
outer conductor are then planned to be run and cemented to seabed. Excess cement
will be discharged at seabed.

After drilling out the 36" conductor, a 30"x32” section will be drilled riserless up to a
maximum of approximately 350m below seabed with water-based mud. Subsequently a
26” inner conductor will be run and cemented. The intent is to cement both outer and
inner conductors to seabed. Excess cement will be discharged at seabed. The 36” and
26” conductors combined form the structural foundation to support the loads from
subsequent well operations.

Based on experience from drilling within the Browse Basin, any of the top-hole formations
below the 36” shoe will be drilled using a water-based mud system. Drilled cuttings form
these sections will be returned to the MODU via the RMR system before being
discharged overboard. If the formations cannot sustain a full circulating mud system and
significant downhole losses are observed or in the event of RMR failure, then the
contingent option exists to drill ahead with seawater and high viscosity gel and/or
polymer water-based mud sweeps.

After drilling out the 26” conductor, a 24” hole will be drilled down to below the Grebe
formation. An 18-5/8” drilling liner will be run and cemented to isolate off the Grebe
formation before continuing to drill down to the 13-3/8” casing point in 17 2" hole. The
setting depth of the 133" casing is aimed within the top Fenelon formation at
approximately 2,100m Along Hole Depth (AHD). A 13 %" intermediate casing (crossed
over to a 22” extension joint) and high pressure wellhead housing will be run to enable
drilling the 12 V4" section with subsea blowout preventer (BOP) and marine riser installed.

The 18-5/8”" and 13-3/8” cement jobs are planned to be approximately 150m and 300m
along hole length respectively, so cement returns are not expected from either of these
cement jobs.

After running the BOP and marine riser, the intermediate and production hole sections
are planned to be drilled with a closed mud system, using synthetic-based mud.

The 12 4" hole section is planned to be directionally drilled. A 10 %" x 9 %” casing string
will be run back to the subsea wellhead and cemented in place. Cuttings from the 12-
1/4” hole sections shall be processed through the MODU's solids control system before
being discharged overboard. The 9-5/8” cement job is planned to be less than 500m
along hole length. The 12-1/4” hole section Total Depth (TD) will vary from well to well,
but is expected to be in the range of 3400mAHD to 4800mAHD.

The 8 V2" section is planned to be directionally drilled through the reservoir until well total
depth is reached. A 7” production liner will be run and cemented to the liner hanger. Well
total depths will vary by well, and are expected to be in the range of 3700mAHD and
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5200mAHD. Upon completion of the 7” liner cement job the liner will be inflow tested to
confirm barrier integrity.

A combination of wireline open and cased hole logs may be run on each well. Wireline
logging is the measurement of downhole properties by running instruments down the
wellbore. Different tools may be used to record or log information about the formation
and well including hydrocarbon and pressure sampling, collection of formation samples
(side wall cores) to allow surface measure of the physical formation properties and cased
hole measurement for cement quality and casing wear. The wireline logging programme
will vary by well.

Prior to MODU departure, the wells will be cleaned up and suspended for future
completion and perforation after the Crux platform is installed. The base plan is for wells
to be cleaned up by displacing out the drilling mud and leaving clean base oil in the well
as the completion fluid. However, a contingent scenario with the well suspended in brine
is still considered a possibility. A “middle completion” will be installed as part of the well
suspension. This comprises the following key elements, i.e. a PBR, packer, 7” tailpipe,
suspension plug, and locator seal assembly. The suspension plug will be located within
the tailpipe of the middle completion. The middle completion system shall be pressure
tested to verify barrier integrity.

A shallow set “environmental barrier” will be installed just below the 10-3/4" x 9-5/8”
crossover allowing the completion fluid to be contained inside the well during suspension.
Prior to pulling the blowout preventer and riser, the completion fluid above the tested
“environmental barrier” will be displaced to an inhibited aqueous fluid. Following removal
of the blowout preventer and riser, a suspension cap will be installed onto the wellhead.

6.6.4 Drilling Fluids, Cuttings and Chemicals

When the riser is connected, the primary function of the drilling fluid is to provide well
control. In the process of drilling (riser or no riser), other key functions of the drilling fluid
are lubrication and cooling of the drill bit, maintaining well bore stability, and removing
drill cuttings (i.e. rock fragments) from the well sections as they are drilled. The two types
of drilling fluids which will be used to drill and complete the wells are water-based and
synthetic based. The largest well diameters are provided in the table below with
information about the types of fluids (and their typical components). In the event of
severe losses and potential rapid depletion of whole fluid inventory when drilling with
Synthetic Based Mud (SBM) in the drilling campaign, an alternative to synthetic based
mud may be used to prevent further losses, i.e. Linear Alpha Olefin (LAO) base oil.

Water based mud and drill cuttings will be discharged to the seabed and will accumulate
for a short period of time on the 42” section. The drilling fluid and cuttings on all remaining
sections down to the 17 %" section TD will be returned to the MODU using a riserless
mud recovery system. Solids control equipment will be used to process the cuttings when
returned at surface. Quantities of drilling fluids and cuttings discharged will be minimised
through the use of solids control equipment and recirculation of the mud where possible.
Processed cuttings (Water Based Muds (WBM) & SBM) will be discharged just below
the water surface and will be dispersed over an extended area, governed by the ocean
currents at the time.
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Water-based cuttings (excluding 42” section) will be directed across shale shakers to
recover any water-based mud for re-use prior to cuttings being discharged to seabed.
During synthetic based drilling, drill cuttings will be processed via shale shakers and
cuttings drying equipment to reduce discharge of synthetic based mud on cuttings. Well
section volumes and material summaries are further detailed by the awarded fluids
provider.

During water based and synthetic based drilling, pit storage tanks will be allocated, where
feasible and dependent on the MODU contracted, to reduce contamination of synthetic
based mud cuttings and water-based mud cuttings. At the end of the SBM drilling phase,
the pits, surface equipment and lines will be cleaned using detergent to prepare for the
Wellbore Clean Up (WBCU). The pits will be cleaned and circulated with aqueous fluids,
noting that the synthetic based mud present in the allocated pits is considered residual,
not bulk synthetic based mud. Pit and topside cleaning events will occur throughout the
drilling campaign.

As part of the WBCU activity, the base plan is to displace the synthetic based mud initially
to an aqueous fluid prior to displacing to base oil. The aqueous fluid used to clean the
well, and being displaced out of the well by the base oil, will be captured into a pit and
discharged after ensuring the oil content meets specification.

6.6.5 Cementing

Cement is used to create a physical and hydraulic bond between a conductor or casing
string and the formation. This is essential for providing structural support and well
integrity, to ensure no connection between different geological strata. Cementing fluids
consist of cement and additives such as anti-foam, extenders, accelerators, dispersants,
silica, retarders, fluid loss agents and gas block agents.

While cementing fluids are not routinely discharged to the environment (unless cleaning
residue from dead volume in tanks), cement will be released when the cementing mixture
is circulated to seabed during cementing of the 36” and 26” conductors. The two
conductor strings form a structural base for supporting the weight of subsequent casing
strings and the blowout preventer and are planned to be cemented to seabed. Cement
may remain liquid for several hours, during which time there may be some release of
chemicals into ambient waters. After the cement has hardened, chemical components of
the cement are locked in the inert cement matrix. Cement may be discharged at seabed
at a short distance from the template (<150 m) to reduce the risk of cement discharge
impacting future flowline installation and platform piling operations.

Depending on the choice of rig, pit storage tanks may be utilised during cementing
operations and preparation of water-based spacers (containing solvent/surfactants when
cementing in SBM). Cleaning of the pits will occur throughout the drilling campaign and
all overboard discharges will be checked and logged by a contracted compliance
engineer.

It is anticipated that a high temperature cement blend (or similar) will be used throughout
the Crux Development Drilling Campaign. Any remaining cement (wet or dry) at the end
of the drilling activity will be mixed with sea water into a slurry and discharged overboard.

6.6.6 Well Suspension

After installing the 7” production liner, the plan is to clean up the well(s) to an aqueous
fluid and then displace to a base oil suspension/completion fluid. The well(s) will then be
temporarily suspended to allow for well completion activities to be undertaken following
the installation of the Crux topside. Well suspension will be addressed in detail in the
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WOMP. In addition to well suspension barriers, a shallow set “environmental plug” will
be installed just below the 10-3/4” x 9-5/8” crossover to contain the base oil inside the
wellbore. Following this, the well will be displaced with an inhibited aqueous fluid prior to
the BOP and riser being disconnected.

6.6.7 Contingent Drilling Activities

Geological Sidetrack

Wellhead, and OCTG materials will be purchased to allow for one Crux well to be
geological sidetracked. The geological sidetrack contingency is to cover the (unlikely)
event where the reservoir interval is found either to be inadequate or absent in one of
the five Crux production wells.

If a geological sidetrack is required, the 7” production liner would not be run. Instead,
the 8-1/2” production hole would be abandoned with cement plugs and the 9-5/8”" x 10-
3/4” production casing cut and recovered to below the planned sidetrack depth. A “kick-
off” cement plug would then be set in the 12-1/4” hole. The purpose of the “kick-off” plug
is to isolate the original wellbore from the new wellbore and is typically a higher density
cement plug to encourage deviation from the original wellbore for side tracking. The
sidetrack will then be drilled to intersect an alternate geological target. With the
exception of the change in target, well activities subsequent to sidetracking will the same
as was planned for the original wellbore.

Well Plugging and Abandonment

A significant unplanned downhole event during construction may result in a wellbeing
plugged and abandoned if the well condition is such that it is deemed unrecoverable.
This may occur at any stage during well construction but is more likely to occur during
top hole drilling, before the high-pressure wellhead has been installed.

Any plugging and abandonment activities will be undertaken as per the Shell Well
Abandonment Manual and Guide (WS 38.80.31.35-Gen) and associated WOMP. Well
abandonment includes installation of cement plugs to form permanent barriers to the
hydrocarbon bearing and/or geologically pressured formations and cutting the
wellhead/casing strings below the level of the sea floor and recovering the wellhead to
surface.

Respudding

Respudding may be required if well problems result in it being impractical to continue to
drill in the current well. This may be due to down hole failure or the well being constructed
in @ manner which is outside of tolerance, e.g. excessive 36” conductor inclination.

In this situation the MODU would be moved to a spare well slot in the template and well
construction operations repeated. Well problems requiring a respud typically occur
during riserless operations, where remediation options are more limited. Respudding will
result in an increased volume of cuttings and cement discharge from the 36” and 26”
conductor cementation.

6.6.8 Vessel Operations

A combination of AHTS, support vessels and LCVs will be used throughout the life of
this EP.

The operations of the MODU will be supported by both AHTS and suitable classed
support vessels, primarily fulfilling the role of offshore resupply, towing and anchor
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handling. Up to three vessels will tow the MODU into position and assist with the anchor
laying activities. Typically, three vessels will continue to support ongoing MODU activities
during top hole operations, reducing down to two vessels for subsequent hole sections.

The AHTS and support vessels may also perform the following roles and functions:

o Infield emergency response support e.g. oil spill response, helicopter
operations standby support

. Firefighting with capability commensurate with notation Fi-Fi 1, with remote
operated main water monitors and foam drenching system

o 24/7 security surveillance for other vessels that might pose a threat to the
MODU using existing systems (e.g. radar, floodlighting and other means of
surveillance)

o Monitoring and maintaining traffic activities within the petroleum safety zone
o General supply and bunkering (fuel, other liquids and goods) activities.

Supply and bunkering activities include the transfer of goods from vessels to the MODU
via MODU cranes and bunkering lines (for bulk transfer). Typically, goods transferred to
the MODU include crew consumables (i.e. food, water, medical supplies and sanitation
materials) and drilling support materials (i.e. equipment, machinery, chemicals and fuel).
Bulk transfers via bulk transfer lines to support MODU operation include both liquids such
as drilling fluids, fuel (diesel) and brine and also fluidised solids such as bentonite, barite
and cement.

Backloading of materials will also occur to allow materials (including waste) to be
returned to shore for disposal, recycling or reuse.

6.6.9 Other Supporting Operations

Remotely Operated Vehicle(s)

Remotely operated vehicles (ROVs) may be deployed from the MODU and/or support
vessels to undertake support tasks during both the template and docking pile installation
and during drilling operations. Support tasks may include visual surveys of the seabed
before drilling, installing the blowout preventer, monitoring drilling, retrieving the blowout
preventer and visual surveys of the seabed after drilling. Remotely operated vehicles
may also be used to assist if an incident occurs. Hydraulic control fluids are used to
operate ROVs and negligible amounts may be released to sea during some operating
functions such as opening and closing valves.

Aviation Support Location

Helicopters are part of the activity when they enter the 500 m petroleum exclusion zone
that will be associated with the MODU. Historically, aviation support and crew changes
to the MODU have been conducted through Broome International airport (via Djaraijin if
required for refuelling purposes), and then to location. However, pending future contract
awards, an alternative option may be selected. Airfields at Truscott, Derby and Curtin
could also be used for alternate landing sites under certain weather conditions, however
these activities are outside of the scope of this EP.

Due to the long distances between the Operational Area and the aviation support
base(s), helicopter refuelling on the MODU will also be required.
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7. Description of the Receiving Environment

As required by regulations 13(2) and 13(3) of the OPGGS(E) Regulations, a description
of the receiving environment that may be affected by the activities (both planned and
unplanned) covered by this EP is provided in this section. The information contained in
this section has been used to inform the assessment of environmental impacts and risks
presented in Sections 9.

In accordance with Regulation 31(1) of the Environment Regulations, reference to the
Master Existing Environment (Section 6), of the accepted Crux Offshore Project Proposal
(OPP) (hereafter referred to as the Master Existing Environment) has been made
throughout this EP. The accepted OPP (NOPSEMA ID: A742335 is available on the
NOPSEMA website.

The spatial extent of the receiving environment encompasses the physical, biological
and socio-economic receptors that may be affected by planned and unplanned activities.
The majority of the impacts and risks from the activities covered by this EP occur in close
proximity to the Crux Operational Area, however some impacts and risks may extend
further. The credible worst-case hydrocarbon release scenarios determined by modelling
studies are predicted to present the greatest spatial extent of all the impacts and risks
identified. The outer boundary of the area that may be influenced by the petroleum
activities, identified by the modelling and referred to as the Environment that May Be
Affected (EMBA), has been used as the outer boundary for the description of the
receiving environment. The worst-case hydrocarbon releases during the drilling activities
have a remote likelihood of occurring, and Shell implements a range of controls to ensure
such incidents are prevented, and risks mitigated to ALARP and Acceptable Levels. The
EMBA for the combined worst-case credible hydrocarbon spills from the Crux
Operational Area is shown in Figure 7-1 and represents the low exposure thresholds
described further in Section 9.14. Refer to Section 9.14 or additional information on
hydrocarbon spill modelling and risk management and associated impact thresholds
applied for the assessment.

The description of the receiving environment considers environmental receptors that are
protected under the EPBC Act, including:

o World heritage and national heritage values;

. Ramsar wetlands;

o Biologically Important Area and Habitat Critical to the survival of species;

o listed threatened species, migratory species and threatened ecological

communities; and

. values and sensitivities within the Commonwealth marine environment.

The EPBC Act Protected Matters Search Tool (PMST) was used to identify
environmental receptors protected under the Act. Two EPBC Act PMST reports were
generated; one based on the Operational Area and one based on the combined
entrained, dissolved and surface EMBA. PMST Reports for both the Operational Area
and EMBA are provided in Appendix B.
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Figure 7-1: EMBA for the Crux - associated Petroleum Activities
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Shell commissioned a number of baseline studies to describe the existing environment
relevant to the Crux project. The full list of studies are described in full detail in Table 6.1
of the Master Existing Environment, however those relevant to this EP are listed in Table
7-1.

Table 7-1: Summary of Crux Baseline Studies relevant to the Crux Drilling EP.

Study Type Study Description/Objective

Metocean study Collection of metocean data (e.g. current, conductivity, wave and
wind data) on the surface and through the water column for a full
12 month period from late April 2016 to early May 2017.

Water quality study Two surveys for the collection of baseline data on physical and
chemical components of water quality. The surveys were
completed over two survey events in April/May 2016 and

October/November 2016.
Sediment, water quality | Collection of baseline data on sediment quality, water quality and
and infauna study infauna communities. The study was completed in
October/November 2016.
Benthic habitat study Collection of baseline data to characterise topographic features,

benthic habitats and macrofaunal communities, through the use of
underwater transects (towed, video camera) and geophysical
methods (multibeam, side-scan sonar, seismic reflection and sub-
bottom profiling). This study was completed in April/May 2017.

Geotechnical study An assessment of the geotechnical conditions of the seabed in the
Crux field and along the proposed pipeline. This study was
completed in 2016, with a further study completed in April 2018.

7.1 Regional Context

The Crux Operational Area is situated in the North-West Marine Region (NWMR), a
marine bioregion encompassing Commonwealth Waters extending from the Western
Australian — Northern Territory border to Kalbarri, Western Australia (Department of the
Environment, Water, Heritage and the Arts (DEWHA), 2008a). The region is
characterised by shallow-water tropical marine ecosystems and home to globally
significant populations of internationally threatened species (DEWHA, 2008a). The
NWMR is further divided into provincial bioregions, of which, the Operational Area is
situated within the Timor Province (Integrated Marine and Coastal Regionalisation of
Australia (IMCRA) v4.0). The EMBA overlaps additional provincial bioregions of the
NWMR and the North Marine Region, including the Central Western Transition,
Northwest Province, Northwest Shelf Province, Northwest Transition, Northwest Shelf
Transition, Timor Transition, Northern Shelf Province, Christmas Island Province, and
Cocos (Keeling) Island Province. Further description of the marine regions and
bioregions is found in Section 6.4 of the Master Existing Environment.

7.2 Physical Environment

Key features of the physical environment are summarised in Table 7-2 and described in
further detail in Section 6.3 of the Master Existing Environment.
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Table 7-2: Summary of the characteristics of the physical environment relevant to the
Operational Area and EMBA.

Physical characteristic Relevance to the Operational Area and EMBA
Bathymetry and The Operational Area is located in depths of 90 — 180 m.
geomorphology Seabed is generally flat with a gentle gradient falling from north

east to south west. Seabed morphology is typically smooth and
bare of hard substrates, with the exception of a large
outcropping reef area to the north-east of the Operational
Area. In the wider EMBA there are a number of banks and
shoals that support high biodiversity relative to the surrounding
environment.

Climate Monsoonal climatic patterns with a distinct cyclone season
between December and March. Climatic conditions between
December and March are typical of Western Australia’s north,
associated with the inflow of moist west to north-westerly
winds, producing convection cloud and heavy rainfall. During
the cooler months (June - September), brings stable and
persistent easterly winds over the region. Long-term maximum
and minimum temperatures and mean rainfall in the
Operational Area is shown in Figure 7-2.

Oceanography The NWMR experiences semi-diurnal tides. Tidal ranges are
large - 0.8 m neaps and 5 m springs and strongly influence
currents in the region. Tidal amplitudes seem to be retained at
large distances offshore and travel initially in a north-east
direction in the deeper waters of the region. The tidal current
component is imposed over the synoptic-scale flow.

In addition to synoptic-scale and tidal currents, locally
generated wind-driven currents also influence water movement
within the Operational Area and EMBA. These are more
variable and are superimposed over large-scale flows.

Water quality Temperature, salinity, pH and dissolved oxygen were
investigated across the Operational Area and determined to be
relatively consistent and comparable to previous studies in the
region. Minor seasonal variation exists.

Sediment quality Baseline sediment surveys were conducted across the
Operational Area. Concentrations of metals, hydrocarbons and
radio nucleotides were generally consistent across sites,
indicating no obvious existing anthropogenic impacts on
sediment quality in the area.

Air quality No specific information concerning air quality in the project
area is available. However, the Operational Area is
approximately 190 km from the Kimberley coastline, which
itself is a remote and unindustrialised area. Therefore, the air
quality is unlikely to be subject to significant anthropogenic
effects. Commercial shipping is likely to represent the main
source of localised and temporary reductions in air quality.
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Physical characteristic Relevance to the Operational Area and EMBA
Noise Previous underwater monitoring programs in the northern

Browse Basin and in the Ichthys field (164 km south-west of
Operational area), recorded fish chorus, whale calls (pygmy
blue, humpback, minke), persistent vessel and some seismic
survey signals as part of the underwater soundscape.
Underwater noise in the Operational Area is likely to reflect the
previous studies.
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Figure 7-2: Long-term maximum and minimum temperatures and mean rainfall from
Cygnet Bay (closest Bureau of Meteorology climate station to the Operational Area). Data
sourced from Bureau of Meteorology (n.d.)

7.3 Biological Environment

7.3.1 Habitats and Communities

Surveys undertaken in 2017 by Fugro (2017a) and AECOM (2017) indicated the benthic
habitat of the Operational Area to have a very low abundance of macrobenthic fauna.
Habitat types observed generally consisted of unconsolidated substrates (sand, gravel,
mud etc.) interspersed with patches of hard substrate which provide attachment points
for sponges and molluscs. The demersal and pelagic fish communities of the
Operational Area and EMBA are expected to include small pelagic fishes, such as
sardines and anchovies, which form an important trophic link between microscopic
planktonic communities (e.g. zooplankton feeding on phytoplankton) and larger
consumers (e.g. tunas). Also present may be migratory larger pelagic fishes such as
tunas, bonito, blue sharks etc. Pelagic fishes are expected to be broadly distributed
throughout the tropical pelagic environment given the relatively homogeneous nature of
the open sea, with food availability and predation also influencing the distribution and
abundance of these species. The demersal fish communities of the Operational Area are
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likely to be reflective of the wide Timor Province, of which a high level of endemnicity
exists (DEWHA, 2008a).

The environment of the Operational Area is reflective of the wider region and do not
support highly diverse benthic communities, such as those found on banks and shoals
in the region. Key habitats and communities are summarised in Table 7-3, and described
in further detail in Section 6.4.2.2 of the Master Existing Environment.

Table 7-3: Significant Habitats and Communities found in the Operational Area and wider
EMBA.

Habitat/Community Key locations within the Operational Area and EMBA

Benthic communities

Bare/unconsolidated Most common habitat type of the Operational Area and EMBA.
sediments Inhabitants consist largely of polychaete worms, molluscs and
sponges and consistent with the wider region.

Epifauna and Infauna Macrobenthic infauna of the Operational Area consist of
polychaete worms, nermerteans, molluscs and arthropods.
Epifauna consist of sponges, branching soft coral, sea whips,
hydroids, sea anemones, echinoderms, Crinoids. In the wider
EMBA, deep water communities feature soft corals, sea whips,
hydroids, etc. Shallower communities include molluscs, hard
corals, branching soft corals, echinoderms and crustaceans. The
EMBA is dominated by widespread soft sediment habitat that is
unlikely to support significant epifauna. Low density epifauna
communities are associated with sparser hard substrate in deeper
waters.

Corals Soft branching coral (Alcyonacea) is associated with consolidated
rock and unconsolidated gravel within the Operational Area
(Fugro, 2017a). Widespread throughout EMBA, associated with
banks and shoals, characteristic of the region as well as regionally
significant Ashmore Reef and Cartier Island.

Macroalgae & seagrass | Important feature of seabed communities at several offshore
banks and shoals in the EMBA, particularly calcareous green
algae in the genus Halimeda. Seagrass is less common,
displaying temporal and spatial variability.

Banks & Shoals Significant habitat within the EMBA. Nearest shoals include

e Goeree Shoal ~14 km north west of Operational Area

e Eugene McDermott Shoal ~ 20 km north west of Operational
Area

e Vulcan Shoal ~ 24 km north west of Operational Area

Other shoals in the region include Barracouta Shoals, Heywood
Shoals and Echuca Shoals.

Offshore reefs and No known offshore reefs and islands within close proximity to
islands Operational Area. Within the EMBA are key reefs and islands:

e Ashmore Reef ~ 160 km north west of Operational Area
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Habitat/Community Key locations within the Operational Area and EMBA

e Cartier Island ~ 106 km north west of Operational Area

e Hibernia Reef ~ 155 km north west of Operational Area

e Browse Island ~ 157 km south west of Operational Area

e Serigapatam Reef ~ 262 km south west of Operational Area

e Scott Reef ~ 320 km south west of Operational Area

e Adele Island ~ 312 km south west of Operational Area

o Tiwilslands ~ 621 km east of the Operational Area

e Christmas Island ~ 3,567 km west-north-west of the
Operational Area

e Cocos (Keeling) Islands ~ 4,754 km west of the Operational
Area.

WA and NT mainland
coastline communities

The WA and NT mainland coastlines occurs within the wider
EMBA. The nearshore and costal environments of the Kimberley
on the WA coastline are approximately 190 km from the
Operational Area. Communities include coral reefs, seagrass and
macro algae beds, mangroves, sandy beaches, rocky shores,
estuaries, wetlands, creeks and rivers.

The NT coastline is approximately 539 km from the Operational
Area. Communities include coral reefs, seagrass meadows,
mangroves and sand or mudflats.

Other habitats and communities

Plankton

Surface waters within the Operational Area are typical of clear
open water environments with little seasonal variation. In the wider
EMBA, phytoplankton is diverse but low in abundance, typical of
low nutrient open ocean environments. Distribution of plankton
are linked to localised and seasonal productivity i.e. areas of
upwelling and fluctuations in abundance and distribution of
plankton occurs in response to tidal cycles, seasonal variation and
cyclonic events.

Pelagic and demersal
fish communities

Free swimming pelagic fish within the Operational Area and EMBA
are expected to include small pelagic fishes, such as sardines and
anchovies, broadly distributed throughout the tropical pelagic
environment. Larger pelagic fish include migratory species (e.g.
tunas, bonito, blue sharks etc.) as well as commercially important
species, such as marlin, swordfish and mackerel.

High level of endemicity associated with separate demersal fish
communities of the upper and mid continental slope, particularly in
areas of complex geomorphology. Species include trout, snapper
and sharks.

7.3.2 Key Ecological Features

Key Ecological Features (KEFs) are elements of the Commonwealth marine
environment that are considered to be of regional importance for either a region’s
biodiversity or its ecosystem function and integrity. There are no KEFs present within the
Operational Area; 14 KEFs have been identified within the EMBA in Table 7-4 and
described in Section 6.4.7 of the Master Existing Environment. Figure 7-3 shows the
spatial overlap of KEFs within the EMBA.
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Table 7-4: KEFs within the EMBA, including distance from Operational Area

KEF Distance from Operational Area (km)
Continental Slope Demersal Fish Communities | 72 km west
Ancient coastline at 125 m depth contour 28 km south

Seringapatam Reef and Commonwealth waters
in the Scott Reef Complex

264 km south west

Ashmore Reef and Cartier Island and
surrounding Commonwealth waters

98 km north west

Carbonate bank and terrace system of the
Sahul Shelf

60 km east

Canyons linking the Argo Abyssal Plain with the
Scott Plateau

526 km south west

Pinnacles of the Bonaparte Basin

306 km north east

Mermaid Reef and Commonwealth waters
surrounding Rowley Shoals

672 km south west

Glomar Shoals

1,090 km south west

Exmouth Plateau

1,275 km south west

Canyons linking the Cuvier Abyssal Plain and
the Cape Range Peninsula

1,402 km south west

Carbonate bank and terrace system of the Van
Dieman Rise

428 km north east

Shelf break and slope of the Arafura Shelf

605 km north east

Tributary Canyons of the Arafura Shelf

984 km north east

7.3.3 Threatened Ecological Communities

Threatened Ecological Communities (TECs) are protected under Part 3 of the EPBC Act
and are Matters of National Environmental Significance (MNES). The PMST report for
the EMBA indicated that the monsoon vine thickets on the coastal sand dunes of the
Dampier Peninsula TEC lies within the EMBA, approximately 402 km from the
Operational Area at the closest point.

The identification of this TEC by the PMST report is an artefact of the method used to
derive the search area for the PMST. This TEC lies entirely above the high water mark
and will not credibly be impacted by a worst-case hydrocarbon spill. Hence, this TEC is
not considered further in this EP.

No other TECs were identified that may credibly be affected by the petroleum activities
considered in this EP.

7.3.4 Ramsar Wetlands

Sites recognised under the Convention on Wetlands of International Importance (the
Ramsar Convention), referred to as Ramsar wetlands, are protected under Part 3 of the
EPBC Act and are MNES. Several Ramsar wetlands were identified within the EMBA in
Table 7-5; the environmental values for these Ramsar wetlands are summarised in
Section 6.6.7 of the Master Existing Environment and shown in Figure 7-4.
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Figure 7-4: Ramsar Wetlands within the EMBA
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Table 7-5: Ramsar Wetlands within the EMBA, including distance from Operational Area

Ramsar Wetland Distance from Operational Area (km)
Ashmore Reef National Nature Reserve | 160 km north west
(now part of Ashmore Reef Marine Park)
Roebuck bay 597 km south west
“The Dales” Christmas Island 2,074 km west
Cobourg Peninsula 837 km east north east
Kakadu National Park 864 km east north east
Hosnies Spring Christmas Island 2,060 km west
Pulu Keeling National Park 3,002 km west

7.3.5 Threatened and Migratory Species

A total of 104 EPBC Act listed species considered to be MNES (39 and 91 listed as
threatened or migratory respectively) were identified as potentially occurring within the
EMBA, of which a subset of 40 (20 threatened and 35 migratory) species were identified
as potentially occurring within the Operational Area. Within the Operational Area two
Conservation Dependent species were identified, the scalloped hammerhead and
southern Bluefin tuna. The full list of marine species identified from the protected matters
search is provided in Appendix B. A number of Biologically Important Areas (BIAs) and
Habitat Critical to the Survival of Species were identified as well. Figure 7-6 to Figure
7-14 summarise the EPBC Act listed species, BIAs and Habitat Critical relevant to the
Operational Area and EMBA. Further descriptions of identified species can be found in
Section 6.5 of the Master Existing Environment.

Note that a number of MNES that will not credibly be impacted by the petroleum activities
were identified by the PMST Report for the EMBA (e.g. terrestrial species). These PMST
report results are an artefact of the method used to generate the area upon which the
report is based; this method occasionally overlaps small areas of the terrestrial
environment that will not credibly be impacted by the petroleum activity. These have
been excluded from further consideration and are not listed in Table 7-6 to Table 7-14.
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7.3.5.1 Marine Mammals

Table 7-6 provides a list of EPBC Act listed threatened and migratory marine mammals that may occur within the Operational Area and/or EMBA.

Table 7-6: EPBC Act listed threatened and migratory marine mammals that may occur within the Operational Area and/or EMBA

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Species Name Common Name Threatened Status Migratory Status Operational Area EMBA

Balaenoptera borealis Sei whale Vulnerable Migratory Species or species habitat | v
likely occur within area

Balaenoptera musculus Blue whale Endangered Migratory Species or species habitat | v’
likely occur within area

Balaenoptera physalus Fin whale Vulnerable Migratory Species or species habitat | v’
likely occur within area

Megaptera novaeangliae Humpback whale N/A Migratory Species or species habitat | v’
likely occur within area

Balaenoptera edeni Bryde's whale N/A Migratory Species or species habitat | v
likely occur within area

Orcinus orca Killer whale, orca N/A Migratory Species or species habitat may | v/
occur within area

Physeter macrocephalus Sperm whale N/A Migratory Species or species habitat may | v’
occur within area

Tursiops aduncus | Spotted bottlenose dolphin | N/A Migratory Species or species habitat may | v/

(Arafura/Timor Sea | (Arafura/Timor Sea occur within area

populations) populations)

Eubalaena australis Southern Right Whale Endangered Migratory X v

Dugong dugong Dugong N/A Migratory X v

Orcaella heinsohni Australian snubfin dolphin N/A Migratory X v
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Species Name Common Name Threatened Status Migratory Status Operational Area EMBA
Sousa chinensis | Indo-Pacific (Australian) | N/A Migratory X v
(sahulensis) humpback dolphin
Balaenoptera bonaerensis Antarctic Minke Whale, Dark- | N/A Migratory X v
shoulder Minke Whale

Table 7-7 provides a list of marine mammal BIA’s that may occur within the Operational Area and/or EMBA.

Table 7-7: BIA’s of marine mammals that overlap the Operational Area or EMBA

Common Name

BIA Behaviour

Distance from Operational Area (km)

Blue and pygmy blue whales

Migration (Indonesia — Banda sea)

156 km north

Migration (Augusta to Derby)

120 km west

Foraging (Scott Reef)

266 km south west

Foraging (Ningaloo)

1,488 km south west

Humpback whale

Migration (Kimberley/Coastal North Lacepede Island)

183 km south

Calving (Kimberley/Coastal North Lacepede Island)

183 km south

Resting (Kimberley/Coastal North Lacepede Island)

183 km south

Nursing (Kimberley/Coastal North Lacepede Island)

183 km south

Migration (north and south) (Kimberley to Shark Bay)

469 km south west

Resting (Exmouth Gulf)

1,448 km south west

Dugong

Foraging (high density seagrass beds) (Ashmore Reef — South)

159 km north west

Foraging (Ashmore Reef — Far West)

179 km north west

Calving (Ashmore Reef — Far West)

179 km north west

Breeding (Ashmore Reef — Far West)

179 km north west
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Nursing (Ashmore Reef — Far West)

179 km north west

Foraging (Kimberley coast, Dampier Peninsula)

393 km south south west

Foraging (Pilbara and Kimberley coast near Dampier Peninsula)

465 km south south west

Foraging (Middle Island, Kimberley coast)

495 km south west

Calving (Exmouth Gulf)

1,428 km south west

Nursing (Exmouth Gulf)

1,428 km south west

Breeding (Exmouth Gulf)

1,428 km south west

Foraging (high density seagrass beds)

1,428 km south west

Foraging (Pilbara and Kimberley coast near James Price Point

522 km south south west

Australian snubfin dolphin

Foraging (Maret & Biggee Island)

163 km south east

Resting (Admiralty Gulf & Parry Harbour)

163 km south east

Calving (Admiralty Gulf & Parry Harbour)

163 km south east

Breeding (Admiralty Gulf & Parry Harbour)

163 km south east

Foraging (high density prey) (Admiralty Gulf & Parry Harbour)

163 km south east

Resting (Bougainville Peninsula)

193 km south east

Breeding (Bougainville Peninsula)

193 km south east

Calving (Bougainville Peninsula)

193 km south east

Foraging (high density prey) (Bougainville Peninsula)

193 km south east

Resting (Vansittart Bay)

217 km south east

Breeding (Vansittart Bay)

217 km south east

Calving (Vansittart Bay)

217 km south east
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Foraging (high density prey) (Vansittart Bay)

217 km south east

Resting (Port Nelson)

205 km south south east

Breeding (Port Nelson)

205 km south south east

Calving (Port Nelson)

205 km south south east

Foraging (high density prey) (Port Nelson)

205 km south south east

Resting (Camden Sound Area)

239 km south

Breeding (Camden Sound Area)

239 km south

Calving (Camden Sound Area)

239 km south

Foraging (high density prey) (Camden Sound Area)

239 km south

Foraging (high density prey) (King Sound North and Yampi Sound
and Talbot Bay Fjord area near horizontal falls)

345 km south south west

Breeding (King Sound North and Yampi Sound and Talbot Bay
Fjord area near horizontal falls)

345 km south south west

Calving (King Sound North and Yampi Sound and Talbot Bay Fjord
area near horizontal falls)

345 km south south west

Foraging (high density prey) (King Sound Southern Sector)

392 km south south west

Breeding (King Sound Southern Sector)

392 km south south west

Calving (King Sound Southern Sector)

392 km south south west

Breeding (Darwin Harbour)

656 km east

Breeding (Van Diemen Gulf, south Alligator River)

852 km east

Breeding (Port Essington, Cobourg Peninsula)

824 km east north east

Foraging likely (Carnot & Beagle Bay)

470 km south south west
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Foraging likely (Pender Bay)

441 km south south west

Foraging (high density prey) (Prince Regent River)

247 km south

Breeding (Prince Regent River)

247 km south

Calving (Prince Regent River)

247 km south

Resting (Napier Broome Bay/Deep Bay)

261 km south east

Breeding (Napier Broome Bay/Deep Bay)

261 km south east

Calving (Napier Broome Bay/Deep Bay)

261 km south east

Foraging (high density prey) (Napier Broome Bay/Deep Bay)

261 km south east

Resting (Cape Londonderry & King George River)

259 km south east

Breeding (Van Diemen Gulf — East Alligator River)

883 km east

Indo-Pacific humpback dolphin

Foraging (Admiralty Gulf & Parry Harbour)

163 km south east

Significant habitat - unknown behaviour (Admiralty Gulf & Parry
Harbour)

163 km south east

Calving (Maret & Biggee Island)

163 km south east

Foraging (Maret & Biggee Island)

163 km south east

Significant habitat — unknown behaviour (Bougainville Peninsula)

193 km south east

Foraging (Bougainville Peninsula)

193 km south east

Significant habitat (Vansittart Bay)

217 km south east

Foraging (Vansittart Bay)

217 km south east

Foraging (high density prey) (Vansittart Bay)

217 km south east

Breeding (Port Nelson)

205 km south south east

Calving (Port Nelson)

205 km south south east
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Foraging (high density prey) (Port Nelson)

205 km south south east

Breeding (Camden Sound Area)

239 km south

Calving (Camden Sound Area)

239 km south

Foraging (high density prey) (Camden Sound Area)

239 km south

Breeding (King Sound North and Yampi Sound and Talbot Bay
Fjord area near horizontal falls)

345 km south south west

Calving (King Sound North and Yampi Sound and Talbot Bay Fjord
area near horizontal falls)

345 km south south west

Foraging (high density prey) (King Sound North and Yampi Sound
and Talbot Bay Fjord area near horizontal falls)

345 km south south west

Foraging (high density prey) (King Sound Southern Sector)

392 km south south west

Breeding (Darwin Harbour)

656 km east

Breeding (Port Essington, Cobourg Peninsula)

824 km east north east

Breeding (Van Diemen Gulf, south Alligator River)

852 km east

Foraging (Carnot & Beagle Bay)

470 km south south west

Foraging (Pender Bay)

441 km south south west

Breeding (Prince Regent River)

247 km south

Calving (Prince Regent River)

247 km south

Foraging (high density prey) (Prince Regent River)

247 km south

Significant habitat (unknown behaviour) (Napier Broome Bay/Deep
Bay)

261 km south east

Breeding likely (Van Diemen Gulf — East Alligator River)

883 km east

Indo-Pacific/spotted bottlenose dolphin

Calving (Camden Sound Area)

239 km south
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Foraging (Camden Sound Area)

239 km south

Breeding (King Sound North and Yampi Sound and Talbot Bay
Fjord area near horizontal falls)

345 km south south west

Calving (King Sound North and Yampi Sound and Talbot Bay Fjord
area near horizontal falls)

345 km south south west

Foraging (King Sound North and Yampi Sound and Talbot Bay
Fjord area near horizontal falls)

345 km south south west

Calving (King Sound Southern Section)

392 km south south west

Breeding (King Sound Southern Section)

392 km south south west

Foraging (King Sound Southern Section)

392 km south south west

Breeding (Darwin Harbour)

656 km east

Breeding (Port Essington, Cobourg Peninsula)

824 km east north east

Migration likely (Pender bay)

436 km south south west

Foraging likely (Pender bay)

436 km south south west
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Figure 7-6: BIA’s for humpback whales within the EMBA
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Figure 7-7: BIA’s for dugongs within the EMBA
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Figure 7-8: BIA’s for snubfin dolphins within the EMBA
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Figure 7-9: BIA’s for indo-pacific spotted bottlenose dolphins within the EMBA
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7.3.5.2 Reptiles

Table 7-8 provides a list of EPBC Act listed threatened and migratory reptiles that may occur within the Operational Area and/or EMBA.

Table 7-8: EPBC Act listed threatened and migratory marine reptiles that may occur within the Operational Area and/or EMBA

Species Name Common Name Threatened Status Migratory Status Operational Area EMBA

Caretta caretta Loggerhead turtle Endangered Migratory Foraging, feeding or related
behaviour likely to occur within
area

Chelonia mydas Green turtle Vulnerable Migratory Foraging, feeding or related
behaviour known to occur
within area

Dermochelys coriacea Leatherback turtle Endangered Migratory Foraging, feeding or related
behaviour likely to occur within
area

Eretmochelys imbricata Hawksbill turtle Vulnerable Migratory Foraging, feeding or related
behaviour likely to occur within
area

Lepidochelys olivacea Olive ridley turtle Endangered Migratory Foraging, feeding or related
behaviour likely to occur within
area

Natator depressus Flatback turtle Vulnerable Migratory Species or species habitat
known to occur within area

Aipysurus foliosquama Leaf-scaled seasnake N/A Species or species habitat may
occur within area

Aipysurus apraefrontalis | Short-nosed seasnake N/A X

Crocodylus porosus Salt-water crocodile N/A Migratory X
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Table 7-9 provides a list of reptile BIA’s that may occur within the Operational Area and/or EMBA.

Table 7-9: BIA’s of marine turtles that overlap the Operational Area or EMBA

Common Name

BIA Behaviour

Distance from Operational Area (km)

Reptiles

Flatback turtle

Foraging (Western Joseph Bonaparte Depressions)

196 km north east

Foraging (Holothuria Zone)

227 km north east

Internesting buffer (Lacepede Island)

402 km south west

Internesting (Lacepe Island)

490 km south west

Nesting (Laceped Island)

490 km south west

Foraging (James Price Point)

562 km south west

Internesting buffer (North Turtle Island)

891 km south west

Foraging (De Grey River area to Bedout Island)

942 km south west

Internesting buffer (Port Headland, Paradise Beach)

948 km south west

Internesting buffer (Port Headland, Cemetery Beach)

950 km south west

Internesting buffer (Port Headland, Pretty Pool)

952 km south west

Internesting buffer (Cape Thouin)

984 km south west

Internesting buffer (Lengendre Island, Huay Island)

1,081 km south west

Internesting buffer (Dampier Archipelago (islands to the west of the Burrup
Peninsula)

1,087 km south west

Internesting buffer (Delambre Island)

1,071 km south west

Internesting buffer (Montebello Island, Hermite Island, Trimouille Island)

1, 189 km south west)

Internesting buffer (Thevernard Island - South coast)

1,279 km south west
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Common Name BIA Behaviour Distance from Operational Area (km)

Internesting (Melville Island, Cobourg Peninsula) 559 km east
Internesting (Wessel Islands, Gove Peninsula, Groote Eylandt, Sir Edward Peller | 1,143 km east
Island Group)
Internesting buffer (Cape Domett) 381 km south east
Internesting buffer (80 mile beach) 640 km south south west
Nesting (North Turtle Island) 958 km south west
Internesting buffer (West of Cape Lambert) 1,071 km south west
Internesting buffer (Dixon Island) 1,077 km south west
Internesting buffer (Intercourse Island) 1,116 km south west
Nesting (Montebello Island — Hermitte Island, NW Island, Trimouille Island) 1,249 km south west
Mating (Montebello Island — Hermitte Island, NW Island, Trimouille Island) 1,249 km south west
Foraging (Montebello Island — Hermitte Island, NW Island, Trimouille Island) 1,249 km south west
Aggregation (Coral reef habitat west of the montebello group) 1,264 km south west
Mating (Coral reef habitat west of the montebello group) 1,264 km south west
Internesting (Coral reef habitat west of the montebello group) 1,264 km south west
Foraging (Coral reef habitat west of the montebello group) 1,264 km south west
Mating (Barrow Island) 1, 279 km south west
Foraging (Barrow Island) 1, 279 km south west
Nesting (Barrow Island) 1, 279 km south west
Nesting (Thevernard Island — South coast) 1,345 km south west

Green turtle Internesting buffer (Cartier Island) 85 km north west
Nesting (Cartier Island) 104 km north west
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Internesting buffer (Ashmore Reef)

144 km north west

Foraging (Ashmore Reef)

159 km north west

Nesting (Ashmore Reef)

163 km north west

Mating (Asmore Reef)

173 km north west

Foraging (Seringapatam Reef)

275 km south west

Internesting buffer (Scott Reef)

293 km south west

Nesting (Scott Reef)

310 km south west

Foraging (Browse Island)

158 km south west

Internesting buffer (Browse Island)

158 km south west

Internesting buffer (Cassini Island)

143 km south east

Nesting (Cassini Island)

162 km south east

Foraging (Joseph Bonaparte Gulf)

327 km east south east

Internesting ( North-west of Melville Island)

656 km north east

Foraging (Montgomery Reef)

319 km south

Internesting buffer (Lacepede Island)

470 km south west

Internesting (Lacepe Island)

489 km south west

Nesting (Lacepede Island)

489 km south west

Foraging (James Price Point)

564 km south west

Foraging (De Grey River area to Bedout Island)

942 km south west

Internesting buffer (Montebello Islands)

1, 226 km south west

Foraging (Kakadu)

858 km east
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Internesting (Islands north-east of Cobourg Peninsula)

913 km north east

Internesting buffer (North West Cape)

1,443 km south west

Internesting buffer (North and South Murion Island)

1,413 km south west

Nesting (North West Cape)

1,460 km south west

Nesting (North and South Murion Island)

1,434 km south west

Internesting buffer (Middle Island West Coast, Barrow Island West Coast and
North Coast)

1,261 km south west

Internesting (Barrow Island)

1,278 km south west

Foraging (inshore tidal and shallow subtidal areas around Barrow Island)

1,278 km south west

Basking (Middle Island West Coast, Barrow Island West Coast and North Coast)

1,278 km south west

Mating (Middle Island West Coast, Barrow Island West Coast and North Coast)

1,278 km south west

Nesting (Middle Island West Coast, Barrow Island West Coast and North Coast)

1,278 km south west

Internesting buffer (Montebello Islands)

1,225 km south west

Internesting buffer (Montebello Islands— Hermite Isalnd, NW Island, Trimouille
Island)

1,233 km south west

Internesting (Montebello Islands)

1,243 km south west

Nesting (Montebello Islands)

1,243 km south west

Mating (Montebello Islands)

1,243 km south west

Foraging (Montebello Islands)

1,243 km south west

Aggregation (Coral reef habitat west of the montebello group)

1,264 km south west

Mating (Coral reef habitat west of the montebello group)

1,264 km south west

Internesting (Coral reef habitat west of the montebello group)

1,264 km south west
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Common Name BIA Behaviour Distance from Operational Area (km)
Foraging (Coral reef habitat west of the montebello group) 1,264 km south west
Nesting (Montebello Island — Hermitte Island, NW Island, Trimouille Island) 1,249 km south west
Mating (Montebello Island — Hermitte Island, NW Island, Trimouille Island) 1,249 km south west
Foraging (Montebello Island — Hermitte Island, NW Island, Trimouille Island) 1,249 km south west

Internesting (Dampier Archipelago (islands to the west of the Burrup Peninsula) | 1,140 km south west

Internesting buffer (Legendre Island, Huay Island) 1,131 km south west

Foraging (North Turtle Island) 958 km south west

Internesting (Drysdale Island, Cunningham Islands, Buckingham Bay, Pera | 1,250 km east
Channel)

Hawksbill turtle Foraging (Cartier Island) 104 km north west
Inter-nesting buffer (Asmore Reef) 144 km north west
Nesting (Ashmore Reef) 163 km north west
Foraging (Ashmore Reef) 170 km north west
Internesting buffer (Scott Reef) 292 km south west
Nesting (Scott Reef) 312 km south west
Foraging (De Grey River to Bedout Island) 942 km south west
Internesting (Greenhill Island) 828 km east
Internesting (Islands north-east of Cobourg Peninsula) 918 km north east
Internesting Buffer (Ningaloo coast and Jurabi coast) 1,447 km south west
Nesting (Ningaloo coast and Jurabi coast) 1,462 km south west
Internesting buffer (Thevenard Island) 1,352 km south west
Nesting (Thevenard Island) 1,372 km south west
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Internesting buffer (Barrow Island)

1,257 km south west

Nesting (Barrow Island)

1,276 km south west

Foraging (shallow water coral reef and artificial reef (pipeline) habitat, Barrow
Island)

1,276 km south west

Mating (Barrow Island)

1,276 km south west

Internesting buffer (Lowendal Island Group)

1,247 km south west

Internesting buffer (Varanus Island)

1,250 km south west

Internesting buffer (Montebello Island, Trimoulle and NW Islands)

1,242 km south west

Internesting buffer (Montebello Island — Hermite Island, NW Island, Trimoulle
Island

1,235 km south west

Mating (Lowendal Island Group)

1,267 km south west

Internesting (Lowendal Island Group)

1,267 km south west

Nesting (Lowendal Island Group)

1,267 km south west

Foraging (Lowendal Island Group)

1,267 km south west

Internesting buffer (Ah chong and South East Island)

1,233 km south west

Nesting (Montebello Island — Hermite Island, NW Island, Trimouille Island)

1,248 km south west

Mating (Montebello Island — Hermite Island, NW Island, Trimouille Island)

1,248 km south west

Foraging (Montebello Isalnd — Hermite Island, NW Island, Trimouille Island)

1,248 km south west

Nesting (Ah chong and South East Island)

1,250 km south west

Nesting (Montebello Island, Trimoulle and NW Islands)

1,260 km south west

Internesting buffer (Delambre Island (and other Dampier Archipelago Islands)

1,136 km south west
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Common Name

BIA Behaviour

Distance from Operational Area (km)

Internesting buffer (Dampier Archipelago (islands to the west of the Burrup
Peninsula

1,136 km south west

Internesting (Elcho Island, Drysdale Island, Cunningham Islands, Wessel Islands
(South))

1,249 km east

Loggerhead turtle

Foraging ( Western Joseph Bonaparte Depression)

196 km north east

Foraging (James Price Point)

565 km south west

Foraging (De Grey River area to Bedout Island)

943 km south west

Internesting buffer (Ningaloo coast and Jurabi coast)

1,449 km south west

Nesting (Ningaloo coast and Jurabi coast)

1,462 km south west

Internesting buffer (Murion Island)

1,414 km south west

Nesting (Murion Island)

1,431 km south west

Internesting buffer (Lowenthal Island)

1,250 km south west

Internesting buffer (Montebello Islands)

1,238 km south west

Nesting (Lowenthal Island)

1,267 km south west

Nesting (Montebello Islands)

1,256 km south west

Internesting buffer (Cohen Island)

1,133 km south west

Olive ridley turtle

Foraging (Western Joseph Bonaparte Depression)

196 km north east

Foraging (Joseph Bonaparte Gulf) 325 km east
Foraging (Joseph Bonaparte Gulf-banks_ 338 km east
Foraging (Northern Joseph Bonaparte Gulf) 402 km north east
Internesting (Fog Bay to Cox Peninsula) 620 km east
Foraging (Fog Bay) 627 km east
Document No: 2200-010-HX-5880-00001 Unrestricted Page 134

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




O

Shell Australia Pty Ltd

Revision 02

Crux Drilling Environment Plan

26/07/2022

Common Name

BIA Behaviour

Distance from Operational Area (km)

Internesting (Bathurst Island/Melville Island — North-west

633 km north east

Internesting (Melville Island — North)

715 km north east

829 km north east

Internesting (Islands north-east of Cobourg Peninsula)

916 km north east

(
(
Internesting (Greenhill Island)
(
(

Internesting (Elcho Island, Drysdale Island, Cunningham Islands, Wessel Islands
(South))

1,202 km east

Leatherback turtle

Internesting (Danger Point, Cobourg Peninsula)

864 km north east
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Figure 7-12: BIA’s for green turtles within the EMBA
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Figure 7-13: BIA’s for hawksbill turtles within the EMBA
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Figure 7-14: BIA’s for loggerhead turtles within the EMBA
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Figure 7-15: BIA’s for olive ridley turtles within the EMBA

Document No: 2200-010-HX-5880-00001 Unrestricted

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 140




Shell Australia Pty Ltd

Revision 02

O

Crux Drilling Environment Plan

26/07/2022

Table 7-10: Habitat Critical to the Survival of marine turtle species within the Operational Area and EMBA

Species Genetic Stock Nesting locations Approximate Internesting Nesting Hatching period
distance of area buffer period
from Operational
Area
Green turtle Ashmore Reef Ashmore Reef and Cartier Reef 83 km north west | 20 km Year round | Sep - May
(peak: Dec -
Jan)
Scott Reef — Browse | Scott Reef, Browse Island 138 km south west | 20 km Nov — Mar | Mar - Apr
Island (peak Jan -
Feb)
North West Shelf Mainland east of Mary Island to mainland | 145 km south east | 20 km Nov — Mar | Jan - May (peak: Feb
adjacent to Murrara Island including all (peak Dec- | — Mar)
offshore islands, Adele Island. Feb)

Browse Island

139 km south west

Adele Island, Lacepede Islands

294 km south west

Exmouth Gulf and Ningaloo coast

1,444 km south
west

Dampier Archipelago

1,119 km south
west

Barrow Island, Montebello Islands, Serrier
Island and Thevenard Island

1,231km south

west
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Species Genetic Stock Nesting locations Approximate Internesting Nesting Hatching period
distance of area buffer period
from Operational
Area
Cobourg Peninsula Croker Island and McCluer Island groups | 843 km east 20 km Oct - April | Dec — May (peak:
plus Black Point to Smith Point. (peak: Dec - | Feb— Mar)
Jan)
Gulf of Carpentaria Cape Shield to Banyan Island 1,205 km east 20 km Year round | Aug- Sep
(peak: Jun-Jul)
Cocos Keeling Cocos Keeling Islands within the Pulu | 2,985 km west N/A Oct — Apr | Dec — May (peak:
Keeling National Park (peak: Dec - | Feb— May)
Jan
Flatback turtle South-west Kimberly Lacepe Islands 439 km south 60km All year (peak: | All year
Dec - Jan)
Pilbara Barrow Island, Montebello Islands, coastal | 1,222 km south | 60 km Oct - Mar | Feb- Mar
islands from Cape Preston to Locker Island. | west (peak: Nov-
Jan)
Cemetary Beach, Port Hedland 966 km south west
Mundabullangana Beach 999 km south west
Dampier Archipelago, including Delambre | 1,081 km south
Island and Huay Island west
Arafura Sea Waigait Beach to south of Point Blaze, | 557 km east 60 km All year (peak: | Jul - Sep

including all offshore islands.

Jun - Sep)

Document No: 2200-0710-HX-5880-00001

Unrestricted

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 142




O

Shell Australia Pty Ltd

Revision 02

Crux Drilling Environment Plan

26/07/2022

Species Genetic Stock Nesting locations Approximate Internesting Nesting Hatching period
distance of area buffer period
from Operational
Area
Brace Point to One Tree Point including all | 566 km east
offshore islands
Soldier Point to Pirlangimpi including | 593 km east
Seagull Island,
Waters between Melville Island and Vernon | 672 km east
Islands,
Field Island (Cobourg Peninsula), 809 km east
Crocodile Island Group, 1,079 km east
Cape Shield to Banyan Island (Wessel | 1,138 km east
Islands and Gove Peninsula)
South-west Kimberley | Eco Beach — coastal beach near Broome 591 km south west | 60 km All year (peak: | All year
Dec-Jan)
Eighty mile beach — coastal beach 690 km south west
Cape Domett Cape Domett and Lacrosse Island in the | 428 km south east | 60 km All yeas (peak: | All year

Cambridge Gulf

Aug — Sep)
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Species Genetic Stock Nesting locations Approximate Internesting Nesting Hatching period
distance of area buffer period
from Operational
Area
Hawksbill turtle | North-east Arnhem | New Year Island 942 km east 20 km May — Nov | Year round (peak:
Land (peak Aug) Aug — Nov)
English Company Islands inc. Truant and | 1,205 km east
Bromby Islands, and Wessel Island group
Western Australia Dampier Archipelago, including Delambre | 1,119 km south | 20 km All year (peak: | All year (peak: Dec —
Island ad Rosemary Island west Oct — Jan) Feb)
Cape Preston to mouth of Exmouth Gulf | 1,231km south
including Montebello islands and Lowendal | west
islands
Olive ridley turtle | Unknown genetic stock | Vulcan Island 230 km south 20 km May - Jul Year round (peak:
Kimberley, Western Jun-Aug)
Australia
Darcy Island 244 km south
Cape Leveque 393 km south
south east
Prior Point and Llanggi 280 km south
Northern Territory Brace Point to One Tree Point, including all | 600 km east 20km Year round (peak:
offshore islands Jun-Aug)
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Species Genetic Stock Nesting locations Approximate Internesting Nesting Hatching period
distance of area buffer period
from Operational
Area
Soldier point to Pirlangimpi including Seagull | 626 km east Year round
Island (peak: Apr-
Jun)
Croker Island, Cobourg Peninsula, west of | 798 km east
Murganella to the West Alligator River,
Crocodile Island Group. 1,121 km east
English Company Islands inc. Truant and | 1,205 km east
Bromby Islands, and Wessel Islands group
Leatherback Australia All sandy beaches from Coburg Peninsulato | 795 km east 20 km Dec - Jan Jan - Feb
turtle Cape Arnhem including Danger Point
Wessel Islands and Elcho Island
Loggerhead Western Australia Exmouth Gulf and Ningaloo coast 1,444 km south | 20km Nov-Mar (peak | Jan - May
turtle west Jan)
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7.3.5.3 Fish, Sharks and Rays
Table 7-11provides a list of EPBC Act listed threatened and migratory fish, sharks and rays that may occur within the Operational Area and/or EMBA.

Table 7-11: EPBC Act listed threatened and migratory Fish, Sharks and Rays that may occur within the Operational Area and/or EMBA

Species Name Common Name Threatened Status Migratory Status Operational Area EMBA

Anoxypristis cuspidata | Narrow sawfish N/A Migratory Species or species habitat
may occur within area

Carcharodon White shark Vulnerable Migratory Species or species habitat

carcharias may occur within area

Glyphis garricki Northern river shark Endangered N/A Species or species habitat
may occur within area

Isurus oxyrinchus Shortfin mako N/A Migratory Species or species habitat
likely to occur within area

Isurus paucus Longfin mako N/A Migratory Species or species habitat
likely to occur within area

Pristis pristis Freshwater sawfish Vulnerable Migratory Species or species habitat
known to occur within area

Pristis zijsron Green sawfish Vulnerable Migratory Species or species habitat
known to occur within area

Rhincodon typus Whale shark Vulnerable Migratory Foraging, feeding or related
behaviour known to occur
within area

Carcharhinus Oceanic whitetip shark N/A Migratory Species or species habitat

longimanus may occur within area

Manta alfredi Reef manta ray N/A Migratory Species or species habitat
likely to occur within area
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Species Name

Common Name

Threatened Status

Migratory Status

Operational Area

EMBA

Manta birostris Giant manta ray N/A Migratory Species or species habitat
likely to occur within area

Sphyrna lewini Scalloped hammerhead Conservation N/A Species or species habitat
dependent likely to occur within area

Thunnus maccoyii Southern bluefin tuna Conservation Migratory Breeding known to occur
Dependent within area

Carcharias taurus | Grey nurse shark (west | Vulnerable N/A X

(west coast population) | coast population)

Lamna nasus Porbeagle N/A Migratory X

Pristis clavata Dwarf sawfish Vulnerable Migratory X

Gylphis glyphis Speartooth shark _ Migratory X
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Table 7-12 provides a list of reptile BIA’s that may occur within the Operational Area and/or EMBA.
Table 7-12: BIA’s of Fish, Sharks and Rays that overlap the Operational Area or EMBA

Common Name BIA Behaviour Distance from Operational Area (km)
Sharks and Rays
Whale shark Foraging (Northward from Ningaloo along 200 m isobath) | Overlap
Foraging ( high density prey (Ningaloo Marin park and
adjacent Commonwealth waters) 1,476 km south west
Freshwater sawfish Foraging (King Sound — tidal tributaries) 410 km south
Nursing (King Sound - tidal tributaries) 410 km south
Nursing (King Sound - tidal tributaries) 419 km south
Foraging (King Sound — tidal tributaries) 419 km south
Dwarf sawfish Foraging (Camden Sound — eastern shore) 258 km south
Pupping (Fitzroy River Mouth, May & Robinson River —tidal | 419 km south
tributaries)
Juvenile (Fitzroy River Mouth, May & Robinson River —tidal | 419 km south
tributaries)
Nursing (Fitzroy River Mouth, May & Robinson River —tidal | 419 km south
tributaries)
Green sawfish Foraging (Camden Sound) 258 km south
Foraging (Cape Leveque) 410 km south south west
Pupping (Cape Leveque) 410 km south south west
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Figure 7-17: BIA’s for whale sharks within the EMBA
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Figure 7-18: BIA’s for dwarf sawfish within the EMBA
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Figure 7-19: BIA’s for freshwater sawfish within the EMBA
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Figure 7-20: BIA’s for green sawfish within the EMBA
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7.3.5.4 Birds
Table 7-13 provides a list of EPBC Act listed threatened and migratory birds that may occur within the Operational Area and/or EMBA.
Table 7-13 EPBC Act listed threatened and migratory birds that may occur within the Operational Area and/or EMBA
Species Name Common Name Threatened Status Migratory Status Operational Area EMBA
Actitis hypoleucos Common sandpiper N/A Migratory Species or species | vV
habitat may occur
within area
Anous stolidus Common noddy N/A Migratory Foraging, feeding or | v
related behaviour likely
to occur
Anous tenuirostris melanops Australian lesser noddy Vulnerable N/A Foraging, feeding or | v
related behaviour likely
to occur
Calidris acuminata Sharp-tailed sandpiper N/A Migratory Species or species | v
habitat may occur
within area
Calidris canutus Red knot Endangered Migratory Species or species | v
habitat may occur
within area
Calidris ferruginea Curlew sandpiper Migratory Species or species | v
habitat may occur
within area
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Species Name Common Name Threatened Status Migratory Status Operational Area EMBA

Calidris melanotos Pectoral sandpiper N/A Migratory Species or species | v
habitat may occur
within area

Calonectris leucomelas Streaked shearwater N/A Migratory Species or species | v
habitat may occur
within area

Fregata ariel Lesser frigatebird N/A Migratory Species or species | v
habitat may occur
within area

Fregata minor Great frigatebird N/A Migratory Species or species | v
habitat may occur
within area

Numenius madagascariensis Eastern curlew Migratory Species or species | v
habitat may occur
within area
habitat may occur
within area

Ardenna carneipes Flesh-footed shearwater N/A Migratory X v

Ardenna pacifica Wedge-tailed shearwater N/A Migratory X v

Arenaria interpres Ruddy turnstone N/A Migratory X v

Calidris alba Sanderling N/A Migratory X v

Calidris ruficollis Red-necked stint N/A Migratory X v

Calidris tenuirostris Great knot Migratory X v
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Species Name Common Name Threatened Status Migratory Status Operational Area EMBA

Charadrius leschenaultii Greater sand plover Vulnerable Migratory v
Charadrius mongolus Lesser sand plover Endangered Migratory v
Charadrius veredus Oriental plover N/A Migratory v
Fregata andrewsi Christmas Island | Endangered Migratory v

frigatebird
Glareola maldivarum Oriental pratincole N/A Migratory v
Hydroprogne caspia Caspian tern N/A Migratory v
Limicola falcinellus Broad-billed sandpiper N/A Migratory v
Limnodromus semipalmatus Asian dowitcher N/A Migratory v
Limosa lapponica Bar-tailed godwit N/A Migratory v
Limosa lapponica baueri Bar-tailed godwit (baueri) Vulnerable N/A v
Limosa lapponica menzbieri Northern Siberian bar- _ N/A v

tailed godwit
Limosa limosa Black-tailed godwit N/A Migratory v
Macronectes giganteus Southern giant-petrel Endangered Migratory v
Numenius phaeopus Whimbrel N/A Migratory v
Onychoprion anaethetus Bridled tern N/A Migratory v
Pandion haliaetus Osprey N/A Migratory v
Phaethon lepturus White-tailed tropicbird N/A Migratory v
Phaethon lepturus fulvus Christmas Island white- | Endangered N/A v

tailed tropicbird
Phaethon rubricauda Red-tailed tropicbird N/A Migratory v
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Species Name Common Name Threatened Status Migratory Status Operational Area EMBA
Pluvialis fulva Pacific golden plover N/A Migratory X v
Pluvialis squatarola Grey plover N/A Migratory X v
Pterodroma mollis Soft-plumaged petrel Vulnerable N/A X v
Pterodroma arminjoniana Round island petrel _I N/A X v
Rostratula australis Australian painted-snipe Endangered Migratory X v
Sterna dougallii Roseate tern N/A Migratory X v
Sternula albifrons Little tern N/A Migratory X v
Sternula nereis nereis Australian fairy tern Vulnerable N/A X v
Sula dactylatra Masked booby N/A Migratory X v
Sula leucogaster Brown booby N/A Migratory X v
Sula sula Red-footed booby N/A Migratory X v
Thalassarche carteri Indian yellow-nosed | Vulnerable Migratory X v
albatross
Thalassarche impavida Campbell albatross Vulnerable Migratory X v
Acrocephalus orientalis Oriental reed-warbler N/A Migratory X v
Calidris ruficollis Red-necked stint N/A Migratory X v
Calidris subminuta Long-toed stint N/A Migratory X v
Charadrius dubius Little ringed plover N/A Migratory X v
Gallinago megala Swinhoe’s snipe N/A Migratory X v
Gallinago stenura Pin-tailed snipe N/A Migratory X v
Thalasseus bergii Pluvialis squatarola N/A Migratory X v
Tringa brevipes Grey-tailed tattler N/A Migratory X v
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Species Name Common Name Threatened Status Migratory Status Operational Area EMBA
Tringa glaereola Wood sandpiper N/A Migratory X v
Tringa incana Wandering tattler N/A Migratory X v
Tringa nebularia Common greenshank N/A Migratory X v
Tringa stagnatilis Marsh sandpiper N/A Migratory X v
Tringa totanus Common redshank N/A Migratory X v
Xenus cinereus Terek sandpiper N/A Migratory X v
Apus pacificus Fork-tailed swift N/A Migratory X v

Table 7-14 provides a list of bird BIA’s that may occur within the Operational Area and/or EMBA.

Table 7-14: Bird BIA’s within the Operational Area or EMBA

Common Name

BIA Behaviour

Distance from Operational Area (km)

Red-footed booby

Breeding (North west Kimberley and Ashmore Reef, including
Ashmore Reef and Adele Island)

56 km north west

Greater frigatebird

Breeding (Kimberley and Ashmore Reef including Adele Island)

56 km north west

Lesser frigatebird

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands
including Ashmore Reef, Adele Island, Lacepede Islands, Bedout
Island and Sand Island)

60 km north west

Wedge-tailed shearwater

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands
including Ashmore Reef, Barrow Island, Dampier Archipelago)

60 km north west

White-tailed tropicbird

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands
including Ashmore Reef, and Cunningham Island)

65 km north west
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Common Name

BIA Behaviour Distance from Operational Area (km)

Brown booby

Breeding (Kimberley and northern Pilbara coasts and islands including | 117 km north west
Ashmore Reef, Vulcan Islands, Adele Island, Lacepede Islands and
Bedout Island)

Lesser crested tern

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands | 139 km north west
including Ashmore Reef, Bedout Island, Lacepede Islands, Adele
Island, Bigge Island, Montalivet Islands, Descartes Island, Thevenard
Island, and Lowendal Islands)

Little tern

Resting (Kimberley, Pilbara and Gacoyne coasts and islands including | 153 km north west
Ashmore Reef, Scott Reef, Adele Island, and Bedwell Island.

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands | 172 km south east
including, Kingfisher Islands, Sunday Island, Dampier Peninsula,
Corneille Islands, and coastal near Broome)

Roseate tern

Breeding (Kimberley, Pilbara and Gascoyne coasts and islands | 140 km north west
including, Ashmore Reef, Montalivet Islands, Corneille Island, Sir
Graham Moore Island, Sunday Island, Lacepe Islands, Bedout Island,
Ningaloo Coast, Airlie Island, Lowendal Islands, Montebello Islands,
Dampier Archipelago and Legendre Island)

Breeding (Low Rocks and Stern Island in Admiralty Gulf) 164 km south east
Breeding (North-east and North-west Twin Islet near the mouth of King | 366 km south west
sound)

Breeding (high numbers) (Grant Island) 919 km east
Breeding (Haul Round Island (Boucat Bay)) 1,049 km east

Breeding (high numbers) (Small sand, rock and mangrove island | 1,259 km east
between Stevens and Burgungurra Islands)

Crested Tern

Breeding (high numbers) (Seagull Island, off NW of Cape Van Diemen, | 653 km north east
Melville Island.

Breeding (No. 2 Sandy Island (Cobourg)) 859 km north east
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Common Name BIA Behaviour Distance from Operational Area (km)
Breeding (Haul Round Island (Boucat Bay) 1,050 km east
Breeding (NW Crocodile, NE of Milingimbi (Large Island)) 1,152 km east
Bridled tern Breeding (No. 2 Sandy Island (Cobourg)) 859 km north east
Breeding (Cowlard Island) 911 km north east
Breeding (NE Crocodile, NE of Milingimbi) 1,176 km east
Breeding (Haul Round Island (Boucat Bay)) 1,057 km east
Breeding (Island west of Abbott Island / Elcho Island airstrip) 1,196 km east
Breeding (Small Island South of Alger Island) 1,243 km east
Australian Fairy Tern Breeding (Pilbara and Gascoyne coasts and islands, including | 1,141 km south west
Ningaloo coast, Thevenard Island, Barrow Island, Hermite Island,
Dampier Archipelago)
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Figure 7-21: BIA’s of birds within the EMBA
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7.3.5.5 Seasonal Sensitivities of Threatened Species

Periods of the year coinciding with key environmental sensitivities for the Operational
Area and EMBA, including EPBC Act listed threatened and/or migratory species
potentially occurring within the Operational Area, are presented in Table 7-15. These
relate to breeding, foraging or migration of the indicated fauna.
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Table 7-15: Key environmental sensitivities and indicative timings for migratory fauna within the Operational Area and EMBA (North-west and North Marine
Region)

Speci g
pecies S

January
February
March
April
June
July
August
September
October
November
December

Mammals

Blue whale — northern migration (Exmouth,
Montebello, Scott Reef)’

Blue whale — southern migration (Exmouth,
Montebello, Scott Reef)?

Humpback whale — northern migration (Jurien
Bay to Montebello)?

Humpback whale — southern migration
(Jurien Bay to Montebello)*

Fish, Sharks and Rays

Whale shark* — foraging/ aggregation near
Ningaloo®

Manta rays - presence/
aggregation/breeding (Ningaloo)®

Reptiles

Green turtle’
Hawksbill turtle”
Olive ridley turtle’
Flatback turtle’
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Species

November

I December

June
July
August
September
October

Leatherback turtle’
Loggerhead turtle’
Birds

Migratory shorebirds®

Species likely to be present

_ Peak period. Presence of animals reliable and predictable each year

N Peak Turtle Nesting
H Peak Turtle Hatching

1 - DSEWPAC, 2012a; McCauley and Jenner, 2010;

2 — DSEWPaC, 2012a; McCauley and Jenner, 2010

3 — CALM, 2005; Jenner et al, 2001; McCauley and Jenner, 2001, Double et al., 2012

4 — McCauley and Jenner, 2001

5-TSSC, 2015a; Wilson et al., 2006

6 — CALM, 2005, DSEWPaC, 2012a, Environment Australia, 2002, Sleeman et al., 2010
7 — Commonwealth of Australia, 2017a

8 — Rogers et al., 2011
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7.3.5.6 Listed Threatened Species Conservation Advice & Species Recovery Plans

The Commonwealth publishes recovery plans and conservation advice for a number of
species listed as threatened under the EPBC Act. These documents are intended to
assist in preventing the decline, and enhance the recovery, of threatened species. The
requirements of the species recovery plans and conservation advice (Table 7-16) for
threatened species identified within the EMBA were considered to identify any aspects
that may be applicable to the risk assessment (Section 9.14).

Table 7-16: Conservation advice for EPBC Act listed threatened species identified within
the EMBA considered during environmental risk assessment

Species / Recovery plan / Key threats Relevant Conservation

Sensitivity | conservation advice identified in the Actions

(date issued) recovery
plan/conservation
advice

All Vertebrate Fauna

All Threat abatement plan | Marine debris No explicit management

vertebrate for the impacts of actions for non-fisheries

fauna marine debris on the related industries (note that

vertebrate wildlife of management actions in the

Australia's coasts and plan relate largely to

oceans management of fishing waste

(Commonwealth of (e.g. “ghost” gear), and state

Australia 2018) and Commonwealth
management through
regulation.

Mammals

Sei whale Approved Noise interference | Assess and manage acoustic
conservation advice disturbance
Bal_a enoptera borealis Vessel disturbance | Assess and manage physical
(sei whale) (TSSC )
2015b) d|s’Fu.rt.)ance and development

activities

Blue whale | Conservation Noise interference | Assessing and addressing
management plan for anthropogenic noise.
the blue whale: A : . -
recovery plan under Vessel disturbance | Minimising vessel collisions
the Environment
Protection and
Biodiversity
Conservation Act 1999
2015-2025
(Commonwealth of
Australia 2015a)

Fin whale Approved Noise interference | Assessing and addressing
conservation advice anthropogenic noise
I?/;yizzi,z;i)ﬁt@;aale) Vessel disturbance | Minimising vessel collisions
(TSSC 2015c¢)

Vessel disturbance | Addressing vessel collisions
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Species / Recovery plan / Key threats Relevant Conservation
Sensitivity | conservation advice identified in the Actions
(date issued) recovery
plan/conservation
advice
Southern Conservation Noise interference | Assessing and addressing
right whale | management plan for anthropogenic noise
the southern right
whale: a recovery plan
under the Environment
Protection and
Biodiversity
Conservation Act 1999
2011-2021
(DSEWPaC 2012b)
Reptiles
Loggerhead | Recovery plan for Light pollution Minimise light pollution
:urtle, green marlne_turtles n Chemical and Ensure that spill risk strategies
urtle, Australia :
leatherback | (Commonwealth of tgrrestnal . _and response programs
turtle, Australia, 2017a) dlsch?rge (ol mcIude.manalgement for turtles
hawksbill pollution) and their habitats
turtle, Vessel disturbance | Vessel interactions identified
flatback as a threat; no specific
turtle, olive management actions in relation
ridley turtle to vessels prescribed in the
plan
Noise interference | No explicit relevant
management actions; noise
interference identified as a
threat
Leatherback | Approved Vessel disturbance | No explicit relevant
turtle conservation advice management actions; vessel
for Dermochelys strikes identified as a threat
coriacea (Leatherback
Turtle) (DEWHA
2008b)
Short-nosed | Approved No additional None applicable
sea snake conservation advice threats identified
for Aipysurus (ex. marine debris)
apraefrontalis (short-
nosed sea snake)
(DSEWPaC 2011a)
Leaf-scaled | Approved No additional None applicable
sea shake conservation advice threats identified
for Aipysurus (ex. marine debris)

foliosquama (leaf-
scaled sea snake)
(DSEWPaC 2011b)
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Species / Recovery plan / Key threats Relevant Conservation
Sensitivity | conservation advice identified in the Actions
(date issued) recovery
plan/conservation
advice
Sharks and Rays
White shark | Recovery plan for the | No additional None applicable
white shark threats identified
(Carcharodon (ex. marine debris)
carcharias)
(DSEWPaC 2013)
Northern Approved Habitat Implement measures to reduce
river shark conservation advice degradation / adverse impacts of habitat
for Glyphis garricki modification degradation and/or
(northern river shark) modification
(TSSC 2014a)
Sawfish and river Identify risks to important
shark multispecies sawfish and river shark habitat
recovery plan and measures need to reduce
(Commonwealth of those risks
Australia 2015b)
Green Approved Habitat No explicit relevant
sawfish conservation advice degradation / management actions; habitat
for green sawfish modification loss, disturbance and
(DEWHA 2008c) modification identified as a

Sawfish and river
shark multispecies
recovery plan
(Commonwealth of
Australia 2015b)

threat

Identify risks to important
sawfish and river shark habitat
and measures need to reduce
those risks

Whale Approved

shark conservation advice
Rhincodon typus
whale shark (TSSC
2015a)

Vessel disturbance

Minimise offshore
developments and transit time
of large vessels in areas close
to marine features likely to
correlate with whale shark
aggregations and along the
northward migration route that
follows the northern Western
Australian coastline along the
200 m isobath

Grey nurse | Recovery plan for the
shark (west | grey nurse shark
coast (Carcharias taurus)
population) | (Commonwealth of
Australia 2014)

No additional
threats identified
(ex. marine debris)

None applicable

Dwarf Approved

sawfish conservation advice
for Pristis clavata
(dwarf sawfish)
(DEWHA 2009a)

Habitat
degradation /
modification

No explicit relevant
management actions; habitat
loss, disturbance and
modification identified as a
threat
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(Commonwealth of
Australia 2015c¢)

Species / Recovery plan / Key threats Relevant Conservation
Sensitivity | conservation advice identified in the Actions
(date issued) recovery
plan/conservation
advice
Sawfish and river Identify risks to important
shark multispecies sawfish and river shark habitat
recovery plan and measures need to reduce
(Commonwealth of those risks
Australia 2015b)
Freshwater | Approved Habitat No explicit relevant
sawfish conservation advice degradation / management actions; habitat
for Pristis pristis modification loss, disturbance and
(largetooth sawfish) modification identified as a
(TSSC 2014b) threat
Sawfish and river Identify risks to important
shark multispecies sawfish and river shark habitat
recovery plan and measures need to reduce
(Commonwealth of those risks
Australia 2015b)
Speartooth | Approved Habitat Implement measures to reduce
Shark conservation advice degradation / adverse impacts of habitat
for Glyphis glyphis modification degradation and/or
(speartooth shark) modification
(TSSC 2014c)
Sawfish and river Identify risks to important
shark multispecies sawfish and river shark habitat
recovery plan and measures need to reduce
(Commonwealth of those risks
Australia 2015b)
Birds
Migratory Wildlife conservation Habitat Ensure all areas important to
shorebird plan for migratory degradation / migratory shorebirds in
species? shorebirds modification Australia continue to be

considered in development
assessment processes

Albatrosses

Draft national recovery

Marine pollution

No explicit relevant

and giant plan for threatened management actions; pollution
petrels® albatrosses and giant identified as a threat

petrels (DSEWPaC

2021)
Australian Approved Habitat No explicit relevant
lesser conservation advice degradation / management actions; habitat
noddy for Anous tenuirostris | modification

2 Red knot, great knot, greater sand plover, lesser sand plover and bar-tailed godwit.

3 Several albatrosses and giant petrels were identified as potentially occurring: southern giant-petrel, soft-

plumaged petrel, Indian yellow-nosed albatross, Campbell albatross,
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Species / Recovery plan / Key threats Relevant Conservation
Sensitivity | conservation advice identified in the Actions
(date issued) recovery
plan/conservation
advice
melanops (Australian degradation/ modification
lesser noddy) (TSSC identified as a threat
2015d)
Red knot, Approved Pollution / No explicit relevant
knot conservation advice contamination management actions; pollution
for Calidris canutus identified as a threat
(Red knot) (TSSC
2016a)
Australian Approved Oil spills Ensure appropriate oil-spill
fairy tern conservation advice contingency plans are in place
for Sternula nereis for breeding sites which are
nereis (fairy tern) vulnerable to oil spills.
(DSEWPaC 2011c)
Curlew Conservation advice Pollution / No explicit relevant
sandpiper Calidris ferruginea contamination management actions; pollution
curlew sandpiper identified as a threat
(TSSC 2015¢)
Eastern Conservation advice Pollution / No explicit relevant
curlew Numenius contamination management actions; pollution
madagascariensis identified as a threat
eastern curlew (TSSC
2015f)
Abbott’s Approved No threats None applicable
booby Conservation Advice identified
for Papasula abbotti
(Abbott's booby)
(TSSC 20159)
Great knot Conservation advice Habitat No explicit relevant
Calidris tenuirostris degradation / management actions; habitat
great knot (TSSC modification degradation/ modification
2016b) identified as a threat
Greater Approved Habitat No explicit relevant
sand plover | Conservation Advice degradation / management actions; habitat
for Charadrius modification degradation/ modification
leschenauiltii (Greater identified as a threat
sand plover) (TSSC
2016¢)
Lesser sand | Approved Habitat No explicit relevant
plover Conservation Advice degradation / management actions; habitat
for Charadrius modification degradation/ modification
mongolus (Lesser identified as a threat
sand plover) (TSSC
2016d)
Soft- Conservation advice Habitat No explicit relevant
plumaged Pterodroma mollis degradation / management actions; habitat
petrel modification
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Species / Recovery plan / Key threats Relevant Conservation
Sensitivity | conservation advice identified in the Actions
(date issued) recovery
plan/conservation
advice

soft-plumage petrel degradation/ modification

(TSSC 20159) identified as a threat
Bar-tailed Approved Habitat No explicit relevant
godwit Conservation Advice degradation / management actions; habitat
(baueri) for Limosa lapponica modification degradation/ modification

baueri (Bar-tailed identified as a threat

godwit (western

Alaskan) (TSSC

2016e)
Northern Conservation advice Habitat No explicit relevant
siberian Limosa lapponica degredation management actions
bar-tailed menzbieri, Bar-tailed Polluti
godwit godwit (northern ofiution

Siberian) (TSSC Direct mortality

2016f) (e.g. collisions, oil

spills)

Australian Approved Habitat No explicit relevant
painted Conservation Advice degradation / management actions; habitat
shipe on Rostratula australis | modification degradation/ modification

(Australian Painted identified as a threat

Snipe) (TSSC 2013)

7.3.6 Protected Areas

The Operational Area does not overlap any Marine Protected Areas (MPASs), such as
Commonwealth Australian Marine Parks (AMPs) or state marine parks. There are a
number of Commonwealth AMPs and Western Australian MPAs in the EMBA. Each of
these MPAs is identified in Table 7-17, Figure 7-22, and Figure 7-23 and described in
Section 6.6.8 of the Master Existing Environment.

All AMPs and many State and Territory MPAs have management plans in place, which
outline the objectives for the management of the protected area. These objectives have
been considered where applicable in the environmental risk assessment in Section 9.14.
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Figure 7-22: Commonwealth and State/Territory Marine Protected Areas within the EMBA
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Figure 7-23: Commonwealth and State/Territory protected areas (Collaborative Australia Protected Areas Database (CAPAD))

Document No: 2200-010-HX-5880-00001

Unrestricted

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 172




@ Shell Australia Pty Ltd Revision 02

Crux Development Drilling Environment Plan 26/07/2022

Table 7-17: Protected Areas within the EMBA

Marine Park Distance from IUCN Category* or relevant park
Operational Area (km) (zone overlapping the Operational
Area and/ or EMBA
Commonwealth AMPs
Kimberley 93 Multiple Use Zone (IUCN VI)
246 National Park Zone (IUCN II)
279 Habitat Protection Zone (IUCN V)
Cartier Island 99 Sanctuary Zone (IUCN la)
Ashmore Reef 148 Sanctuary Zone (IUCN la)
172 Recreation Use Zone (IUCN 1V)
Oceanic Shoals 177 Multiple Use Zone (IUCN VI)
385 Special Purpose Zone (Trawl)
(IUCN VI)
540 Habitat Protection Zone (IUCN 1V)
610 National Park Zone (IUCN II)
Argo-Rowley Terrace 455 National Park Zone (IUCN II)
473 Multiple Use Zoe (IUCN VI)
660 Special Purpose Zone (Trawl)
(IUCN VI)
Mermaid Reef 672 National Park Zone (IUCN II)
Joseph Bonaparte Gulf 494 Multiple Use Zone (IUCN VI)
489 Special Purpose Zone (IUCN VI)
Eighty Mile Beach 705 Multiple Use Zone (IUCN VI)
Montebello 1,213 Multiple Use Zone (IUCN VI)
Gascoyne 1,423 Multiple Use Zone (IUCN VI)
1,671 National Park Zone (IUCN II)
1,577 Habitat Protection Zone (IUCN 1V)
Cocos (Keeling) Islands 2,975 National Park Zone (IUCN II)
2,625 Habitat Protection Zone (IUCN V)
Christmas Island 1,700 National Park Zone (IUCN II)
2,029 Habitat Protection Zone (IUCN V)
Arafura 934 Multiple Use Zone (IUCN VI)
940 Special Purpose Zone (IUCN VI)
1,032 Special Purpose Zone (Trawl)
(IUCN VI)
Document No: 2200-010-HX-5880-00001 Unrestricted Page 173

“Copy No 01”is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




Shell Australia Pty Ltd

Revision 02

O

Crux Development Drilling Environment Plan

26/07/2022

Marine Park Distance from IUCN Category* or relevant park
Operational Area (km) |zone overlapping the Operational
Area and/ or EMBA
Arnhem 1,001 Special Purpose Zone (IUCN VI)
Carnarvon Canyon 1791 Habitat Protection Zone (IUCN V)
Ningaloo 1574 National Park Zone (IUCN II)
1450 Recreational Use Zone (IUCN VI)

Western Australian Marine Parks

Lalang-garram / Camden Sound 221 N/A

North Kimberley 158 N/A

Lalang-garram / Horizontal Falls 351 N/A

North Lalang-garram 225 N/A

Barrow Island Marine Park and Barrow | 1263 N/A

Island Marine Management Area

Rowley Shoals 716 N/A

Montebello Islands 1246 N/A

Muiron Islands Marine Management 1430 N/A

Area

Ningaloo 1450 N/A

Western Australian Nature Reserve

Adele Island 313 N/A

Airlie Island 1,351 N/A

Barrow Island 1,281 N/A

Bedout Island 929 N/A

Bessieres Island 1,397 N/A

Boodie, Double Middle Islands 1,283 N/A

Browse Island 157 N/A

Coulomb Point 532 N/A

Lacepede Islands 496 N/A

Lesuer Island 318 N/A

Lowendal Islands 1,723 N/A

Low Rocks 195 N/A
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Marine Park Distance from IUCN Category* or relevant park
Operational Area (km) |zone overlapping the Operational
Area and/ or EMBA
Muiron Islands 1,434 N/A
North Turtle Island 968 N/A
Round Island 1,415 N/A
Scott Reef 310 N/A
Serrurier Island 1,410 N/A
Swan Isands 402 N/A
Tanner Island 359 N/A
Thevenard Island 1,372 N/A
Western Australian Conservation Parks
Montebello Islands 1,252 N/A
Western Australian 5(1)(h) Reserves
Bundegi Coastal Park 1,468 N/A
Jurabi Coastal Park 1,307 N/A
Unnamed WA2896 362 N/A
Unnamed WA37168 497 N/A
Unnamed WA40322 1,351 N/A
Unnamed WA40828 1,253 N/A
Unnamed WA41080 1,254 N/A
Unnamed WA41775 158 N/A
Unnamed WA44665 1,398 N/A
Unnamed WA44669 360 N/A
Unnamed WA44672 929 N/A
Unnamed WA44673 313 N/A
Unnamed WA44677 317 N/A
Western Australian National Park
Cape Range 1,486 N/A
Lawley River 233 N/A
Mtchell River 218 N/A
Niiwalarra Islands 242 N/A
Prince Regent 245 N/A
Western Australian Indigenous Protected Area
Balanggarra 319 N/A
Bardi Jawi 394 N/A

Document No: 2200-010-HX-5880-00001

“Copy No 01”is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Unrestricted Page 175




Shell Australia Pty Ltd

Revision 02

O

Crux Development Drilling Environment Plan

26/07/2022

Marine Park Distance from IUCN Category* or relevant park
Operational Area (km) |zone overlapping the Operational
Area and/ or EMBA
Dambimangari 237 N/A
Uunguu 164 N/A
Wilinggin 262 N/A
Other Conservation Area or Nature Park
Territory Wildlife Park / Berry Springs 707 N/A
Northern Territory Marine Parks
Garig Gunack Barlu 865 N/A
Northern Territory Conservation Reserves
Blackmore River 702 N/A
Northern Territory Indigenous Protected Area
Djelk 1,026 N/A
Marri-Jabin (Thamurrurr — Stage 1) 576 N/A
Marthakal 1,213 N/A
Northern Territory National Parks
Charles Darwin 696 N/A
Djukbinj 749 N/A
Garig Gunak Barlu 829 N/A
Mary River 774 N/A
Melacca Swamp 739 N/A
Northern Territory Coastal Reserve
Casuarina 697 N/A

7.4 Socio-Economic Environment

7.4.1 World, Commonwealth and National Heritage Listed Places

There are no World, Commonwealth or National Heritage Places within the Operational
Area. World, Commonwealth, and National Heritage Places within the EMBA are
identified in Table 7-18. Section 6.6.4, Section 6.6.5 and Section 6.6.6 of the Master
Existing Environment outlines the values and sensitivities of these places respectively.

Table 7-18: World, National and Commonwealth Heritage Listed Places within the EMBA

Listed Place Approximate Distance from Operational
Area (km)

World Heritage Places

Kakadu National Park 807
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Listed Place Approximate Distance from Operational
Area (km)
The Ningaloo Coast 1,432

Commonwealth Heritage Listed Places

Scott Reef and surrounds 298
Ashmore Reef National Nature Reserve 148
Mermaid Reef — Rowley Shoals 685
North Keeling Island 2,996
Christmas Island Natural Areas 2,055

Ningaloo Marine Area - Commonwealth | 1,451
Waters

National Heritage Places

The West Kimberley 158
The Ningaloo Coast 1,447
Kakadu National Park 810

7.4.2 Cultural Heritage

There are no known sites of Indigenous or European cultural significance within the
Operational Area. The Australian coastline and nearshore islands have a long history of
Indigenous occupation and host many culturally significant sites.

Due to the distance from the mainland it is unlikely that the Operational Area is used for
hunting or fishing by Australian Aboriginal people. There are no islands or land within the
Operational Area and therefore there are no land based Aboriginal heritage sites. A
review of the Aboriginal Heritage Inquiry System (Department of Planning, Land and
Heritage (DPLH) 2022) indicates that the nearest registered sites are on the coastal
islands of the Bonaparte Archipelago off the Kimberley coast, a minimum 165 km away
from the Operational Area.

The EMBA partially overlaps parts of the Kimberley, Pilbara, Gascoyne and Northern
Territory coastlines, which host numerous culturally significant sites, including sites that
contribute to the national heritage value of the West Kimberley National Heritage Place
and Kakadu National Park.

7.4.3 Underwater Cultural Heritage

Information on underwater cultural heritage, including historic shipwrecks, is maintained
in the Australasian Underwater Cultural Heritage Database, a searchable database of
records provided by the Australian DAWE. A search of the database revealed no known
shipwrecks or other underwater cultural heritage sites within the Operational Area
(DAWE 2022). The closest shipwreck to the project is the Anne Millicent, which is
approximately 108 km from the Operational Area.
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A number of other shipwrecks occur within the EMBA; however, these are highly unlikely
to be affected given they are located on the seabed and they are distant from the
Operational Area. They include a number of unnamed Indonesian Fishing Vessels and
the Sinar Bonerate in the vicinity of Ashmore Reef and Cartier Island, and the Browse
Island Unident and Selina in the vicinity of Browse Island (DAWE 2022).

7.4.4 Fishing Industry
7.4.4.1 Traditional Fishing

In 1974, Australia recognised access rights for traditional Indonesian fishers in shared
waters to the north of Australia, granting long-term fishing rights in recognition of the long
history of traditional Indonesian fishing in the area. A Memorandum of Understanding
(MOU) between the Governments of Australia and Indonesia enables Indonesian
traditional fishers to continue their customary practices. This area is known as the ‘MOU
Box'.

Whilst the Operational Area is located 40 km outside of the edge of the MoU Box, the
export pipeline will lie within this area. Given the shallow water target species, however,
traditional Indonesian fishermen are only likely to be found in deep water areas during
transit to and from the reef locations; therefore, they are unlikely to be affected by project
activities.

Dugong, fish and marine turtles are important components of Aboriginal culture and diet.
Aboriginal people continue to actively manage their sea country in coastal waters of the
NT in order to protect and manage the marine environment, its resources and cultural
values. Traditional Indigenous fishers generally utilise waters within 3 nm of the coastline
(Northern Territory Government, 2015) and are not considered to be active within the
offshore waters of the Operational Area.

7.4.4.2 Recreational Fishing

Currently, there are no known recreational fishing activities in the Operational Area as
the site is too far from shore to be accessed by recreational fishermen in small boats.
Even at relatively high speed (30 km/hour), it would take at least fifteen hours for a
recreational boat to reach the Operational Area from the nearest port of Broome.

Recreational fishing, particularly boat-based angling, occurs throughout the EMBA.
Recreational angling is expected to be centred around access nodes, such as marinas
and boat launching facilities, found at towns across the Kimberley region. Recreational
anglers typically target demersal and pelagic fish species for consumption and sport.
Annual expenditure by recreational fishers and the guided fishing industry in the NT is
estimated at over $100 million (Northern Territory Government, 2019).

7.4.4.3 Commercial Fisheries

A number of Commonwealth and State/Territory fishery management areas are located
with the Operational Area and EMBA. Table 7-19 provides an assessment of the
potential for interaction with the Operational Area, and Section 6.6.9 of the Master
Existing Environment provides further detail on the fisheries that have been identified
through desktop-based assessment and consultation.
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Table 7-19: Commercial fisheries within the EMBA

Fishery Name

Overlap with
EMBA

Overlap with
Operational
Area

Potential for interaction within Operational Area

Commonwealth Managed Fisheries

North West v v The total catch in the North West Slope Trawl Fishery for the 2019-20 season was 111.5 t, over 306
Slope  Trawl days with Scampi making up approximately 65% of the total catch from vessels. There were 6 active
Fishery vessels and 7 fishing permits in the 2019-20 season (Patterson et al., 2021).
The total area waters fished during the 2019-20 fishing season did not overlap the Operational Area
(Patterson et al., 2021). However, the total area fished during the 2018-19 fishing season overlapped
the Operational Area, therefore there is potential for interaction with the fishery within the Operational
Area.
Southern v v The total catch for the Southern Bluefin Tuna Fishery 2019-20 fishing season was 5,429 t over 1,248
Bluefin  Tuna seine hours and 146 shots. There were 7 active purse seine vessels and 23 active longline vessels
Fishery during the 2019-20 season (Patterson et al., 2021).
All though the management area for the Southern Bluefin Tuna Fishery overlaps the Operational Area
and EMBA, the fishery has not been active within Operational Area or the EMBA over the last five
years (Patterson et al., 2021); all activity in this fishery occurs well south of the EMBA, primarily off
South Australia. As such, there is no potential for interaction within the Operational Area.
Western Tuna v v In recent years, fishing effort in the Western Tuna and Billfish Fishery has concentrated of south-west

and Billfish
Fishery

Western Australia (Patterson et al., 2021). Since 2005, fewer than 5 vessels have been active in the
fishery each year (Patterson et al., 2021). During 2020 there was 161 t of catch from 231,085 Pelagic
longline hooks.

Although the fishery management area operates the Operational Area, the maximum area fished has
not overlapped the Operational Area over the last five years (Patterson et al., 2021) Therefore there
is no potential for interaction with this fishery within the Operational Area.
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Fishery Name | Overlap with | Overlap with Potential for interaction within Operational Area
EMBA Operational
Area

Western v v There were 14 active permits and no active vessels in the Western Skipjack Tuna Fishery during the

Skipjack 2019-20 fishing season.

Fishery The Western Skipjack Tuna Fishery is not currently active and no fishing has occurred since 2009
(Patterson et al., 2021). Therefore, no fishing effort occurs within the Operational Area and there is no
potential for interaction with this fishery within the Operational Area.

Northern v X The fishery management area does not overlap with the Operational Area, therefore there is

Prawn Fishery considered no potential for interaction with this fishery within the Operational Area.

Western v X The Western Deepwater Trawl Fishery is permitted to operate only in deep waters from the 200 m

Deepwater isobath, as far north as the North West Cape. The fishery management area does not overlap the

Trawl Fishery

Operational Area, therefore there is considered no potential for interaction with this fishery within the
Operational Area.

Western Australian Managed Fisheries

Mackerel
Fishery

v

v

The Operational Area overlaps with the Mackerel Managed Fishery management area.

Catch effort in the 2020 season was 288 t (Spanish mackerel) and 11t (Grey mackerel) (Lewis & Watt,
2021).

The Operational area occurs in the 125242 10NM CAES block and there has been no fishing effort
from the Mackerel Managed Fishery in the 10NM CAES block (ref. 125242) between 2016-2020
inclusive (DPIRD, 2021). There has been less than 3 vessels active in the Mackerel Fishery in the
60NM CAES block (ref.12240) that overlaps with the Operational Area over the last five years
therefore, there is considered to be potential for interaction with this fishery within the Operational
Area.
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Fishery Name | Overlap with | Overlap with Potential for interaction within Operational Area
EMBA Operational
Area
Northern v v The Northern Demersal Scalefish Managed Fishery management area overlaps the Operational Area.
532?5{2?' Catch effort in the 2020 season was 1,419 t. (Newman, et al. 2021).
There have been five vessels active within the 10 NM CAES block (ref. 12240) that overlaps the
Operational Area from 2011-2020, inclusive (DPIRD, 2021). Therefore there is potential for interaction
with this fishery within the Operational Area.
West Coast v v The West Coast Deep Sea Crustacean Managed Fishery can fish in water deeper than the 150 m
Deep Sea isobath and therefore overlaps the Operational Area.
Crustacean . .
Total catch in the 2020 season was 153 t (How and Baudains, 2021).
However, there is considered to be no potential for interaction with this fishery within the Operational
Area given effort is concentrated between Carnarvon and Fremantle.
Pearl  Oyster v v The Operational Area overlaps within management zone 3, however the Operational Area is much
Fishery deeper than safe diving depths in which pearl oyster fishing occurs. Most pearl fishing occurs in inner
continental shelf waters (< 30 m) along the Kimberley and Pilbara coastlines.
Total catch for the 2020 season was 455,980 shells (Hart et al. 2021).
There have been no active vessels within the 60 NM CAES block (ref. 12240) overlapping the
Operational Are between 2011 and 2020, inclusive. Given the fishery is diver-based (i.e. restricted to
safe diving depths) there is no potential for interaction with the fishery within the Operational Area.
Marine v X Given the nature of the Marine Aquarium and Specimen Shell fisheries, effort is expected to be largely
Aquarium and restricted to coastal waters < 30 m water depth. Therefore, no fishing effort occurs within of nearby
Specimen the Operational Area, and there is no potential for interaction with this fishery within the Operational
Shell Area.
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Fishery Name | Overlap with | Overlap with Potential for interaction within Operational Area
EMBA Operational
Area

Abalone v X No commercial fishing for abalone north of Moore River (zone 8 of the managed fishery) has taken

Fishery place since 2011/2012 (Strain et al. 2020). The Operational Area does not overlap with the Abalone
Fishery management area therefore, there is no potential for interaction with the fishery within the
Operational Area.

North  Coast v X The Operational Area does not overlap with the North Coast Prawn Fishery management area;

Prawn Fishery therefore there is no potential for interaction with this fishery and the Operational Area.

Kimberley v X The extent of the fishery is located approximately 213 km to the east (near to the shoreline) of the

Gillnet and Operational Area. Therefore there is no potential for interaction with the fishery within the Operational

Barramundi Area.

Pilbara Trap v X The extent of the Pilbara Trap Managed Fishery is located approximately 477 km south-west of the
Operational Area. Therefore there is no potential for interaction with the fishery within the Operational
Area.

Pilbara Trawl v X The extent of the Pilbara Fish Trawl (Interim) Managed Fishery is located approximately 560 km south-
west of the Operational Area. Therefore there is no potential for interaction with the fishery and the
Operational Area.

Pilbara Line v X The Operational Area does not overlap with the Pilbara Line Fishery management area; therefore
there is no potential for interaction with this fishery within the Operational Area.

West Coast v X The Operational Area does not overlap with the West Coast Rock Lobster Fishery management area;

Rock Lobster therefore there is no potential for interaction with this fishery and the Operational Area.

WA Sea v X The Operational Area does not overlap with the Sea Cucumber Fishery management area; therefore

Cucumber there is no potential for interaction with this fishery and the Operational Area.

Fishery

(formerly
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Fishery Name | Overlap with | Overlap with Potential for interaction within Operational Area
EMBA Operational
Area
Beche-de-mer
Fishery)
Northern Shark v X No catch effort has been recorded since the 2008/09 season (DPIRD, 2021), therefore there is
Fishery considered no potential for interaction with this fishery within the Operational Area.

Northern Territory Managed Fisheries

Aquarium v X The Operational Area does not overlap with the Aquarium Fishery management area; therefore there
Fishery is no potential for interaction with this fishery and the Operational Area.

Offshore  Net v X The Operational Area does not overlap with the Offshore Net and Line Fishery management area;
and Line therefore there is no potential for interaction with this fishery and the Operational Area.

Fishery

Spanish v X The Operational Area does not overlap with the Spanish Mackerel Fishery management area;
Mackerel therefore there is no potential for interaction with this fishery and the Operational Area.

Fishery

Demersal v X The Operational Area does not overlap with the Demersal Fishery management area; therefore there
Fishery is no potential for interaction with this fishery and the Operational Area.

Timor Reef v X The Operational Area does not overlap with the Timor Reef Fishery management area; therefore there
Fishery is no potential for interaction with this fishery and the Operational Area.

Pearl  Oyster v X The Operational Area does not overlap with the Pearl Oyster Fishery management area; therefore
Fishery there is no potential for interaction with this fishery and the Operational Area.

Coastal Line v X The Operational Area does not overlap with the Coastal Line Fishery management area; therefore

Fishery

there is no potential for interaction with this fishery and the Operational Area.

Document No: 2200-010-HX-5880-00001

Unrestricted Page 183

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




O

Shell Australia Pty Ltd Revision 02

Crux Drilling Environment Plan

26/07/2022

Fishery Name | Overlap with | Overlap with Potential for interaction within Operational Area
EMBA Operational
Area
Jigging Fishery v X The Operational Area does not overlap with the Jigging Fishery management area; therefore there is
no potential for interaction with this fishery and the Operational Area.
Coastal Net v X The Operational Area does not overlap with the Coastal Net Fishery management area; therefore
Fishery there is no potential for interaction with this fishery and the Operational Area.
Barramundi v X The Operational Area does not overlap with the Barramundi Fishery management area; therefore
Fishery there is no potential for interaction with this fishery and the Operational Area.
Trepang v X The Operational Area does not overlap with the Trepang Fishery management area; therefore there
Fishery is no potential for interaction with this fishery and the Operational Area.
Development v X The Operational Area does not overlap with the Development Fishery management area; therefore
Fishery (Small there is no potential for interaction with this fishery and the Operational Area.
Pelagic)
Mud Crab v X The Operational Area does not overlap with the Mud Crab Fishery management area; therefore there
Fishery is no potential for interaction with this fishery and the Operational Area.
Bait Net v X The Operational Area does not overlap with the Bait Net Fishery management area; therefore there
Fishery is no potential for interaction with this fishery and the Operational Area.
Mollusc v X The Operational Area does not overlap with the Coastal Line Fishery management area; therefore
Fishery there is no potential for interaction with this fishery and the Operational Area.
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Figure 7-24: Commonwealth managed fisheries management areas within the EMBA
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Figure 7-26: Western Australian managed fisheries management areas within the EMBA (2)
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Figure 7-27: Northern Territory managed fisheries management areas within the EMBA

Document No: 2200-010-HX-5880-00001 Unrestricted

“Copy No 01” is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 188




@ Shell Australia Pty Ltd Revision 02

Crux Development Drilling Environment Plan 26/07/2022

7.4.4.6 Aquaculture

There are no aquaculture operations within the Operational Area; aquaculture is typically
restricted to shallow coastal waters. Aquaculture in the region consists primarily of
culturing hatchery reared and wild caught oysters (Pinctada maxima) for pearl
production. The Kimberley region is of significance to the WA pearling industry, which is
the world’s top producer of silver-white South Sea Pearls (Hart et al. 2016). However,
WA pearling activities are primarily focussed near Broome and Eighty Mile Beach, and
leases typically occur in shallow coastal waters at depths of less than 20 m (Fletcher et
al. 2006).

In the NT, pearl farm leases are understood to be limited to the coastal waters around
Bynoe Harbour and Beagle Gulf near Darwin, as well as Cobourg Peninsula and
Nhulunbuy (Northern Territory Government 2021).

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

7.4.5 Tourism and Recreation

No tourism activities are known to occur within the Operational Area, but tourism
activities occur widely in the EMBA. Most tourism in the EMBA is nature-based and
hence is typically associated with outstanding natural features such as the Kimberley
coastline and the offshore reefs and islands (e.g. Rowley Shoals). The remoteness of
the region results in most offshore tourism activities being conducted from organised
expeditions based on larger vessels.

Tourism has a much larger presence along the coast from Exmouth to Darwin, largely
confined to coastal waters and inshore islands, with Cape Leveque, Beagle Bay,
Cockatoo Island and the Buccaneer Archipelago all being popular destinations for
coastal cruises. Fishing and diving charters operate out of Broome and Derby and the
occasional charter vessel may visit Scott Reef, Ashmore Reef, Browse and Adele Island.
A search of recreational fishing charters in the north-west region of WA did not reveal
any recreational fishing to the marine waters representing the Operational Area.
Birdwatching tours operate occasionally out of Broome, with annual expeditions visiting
Ashmore Reef and associated offshore islands such as the Lacepede Islands, Adele
Island, Browse Island, and Scott Reef. Tourism makes a significant contribution to the
regional economy, with the town of Broome (beyond the EMBA) providing a central node
for many tourism-related activities in the region.

Most recreational and tourism activities in the Northern Territory are adjacent to
population centres, such as Darwin. Tourism in the region typically peaks during the dry
season (May to October), which includes activities such as recreational fishing, diving,
snorkelling, wildlife watching and boating (DEWHA 2008d).
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7.4.6 Defence

The Australian Border Force undertake civil and maritime surveillance (and enforcement)
in and around the Operational Area (Department of Home Affairs (DHA) 2018a, 2018b).
The primary purpose of the activity is to monitor the passage of suspect illegal entry
vessels and illegal foreign fishing activity within and beyond Australia’s Exclusive
Economic Zone, which extends to approximately 200 nm from the mainland (DHA
2018a).

There are no designated military/defence exercise areas in the Operational Area
However, regionally relevant activities include the North Australian Exercise Area
(NAXA) offshore training area and the Browse Basin and Northern Carnarvon Basin
offshore air-to-air weapons ranges, which are maritime military zones administered by
the Department of Defence. The NAXA extends approximately 300 km north and west
from just east of Darwin into the Arafura Sea and is used for offshore naval exercises
and onshore weapon-firing training (Department of Defence 2015). The Browse Basin
(Curtin) and Northern Carnarvon (Learmonth) situated air-to-air weapons ranges are 513
km and 1,500 km from the Operational Area, respectively. Within the EMBA is also a
Royal Australian Air Force base at Learmonth, on North West Cape, about 1,262 km
from the Operational Area.

A search of the Department of Defence’s Unexploded Ordinance (UXO) map confirmed
no UXO’s occur within the Operational Area (Defence 2019). The nearest UXO is 256 km
southeast of the Operational Area and would not be affected in the event of a spill
response in the EMBA.

7.4.7 Shipping

There are no major shipping routes traversing the Operational Area with the nearest
major shipping channel approximately 560 km to the west of the Operational Area. Given
the distances between the Operational Area and shipping channels, the Crux
development drilling activities pose a minimal navigational risk to commercial shipping.

There may potentially be coastal ships traversing the Operational Area supporting other
petroleum activities in the vicinity, as well as the major State and Territory ports of
Broome, Derby, Wyndham and Darwin. Additionally, Civil and maritime surveillance in
and around the Operational Area may occur by the Australian Border Force Maritime
Border Command to monitor the passage of illegal entry vessels and illegal foreign
fishing activity (DHA 2018b).

A summary of the regional shipping movements and port areas within the EMBA is
presented in Figure 7-28.
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Document No: 2200-010-HX-5880-00001 Unrestricted Page 191

“Copy No 017 is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




@ Shell Australia Pty Ltd Revision 02

Crux Development Drilling Environment Plan 26/07/2022

7.4.8 Indonesian and Timor-Leste Coastlines

The Indonesian and Timor-Leste Coastlines are located 280 km and 400 km north of the
Operational Area and overlap with the EMBA.

Indonesia is the world’s largest archipelagic state and Indonesian waters play an
important role in the global water mass transport system (Asian Development Bank
(ADB) 2014a). Indonesia has some of the most biologically rich coral reefs in the world
with over 590 coral species having been identified. Coastal reefs are a primary source
of food and income for coastal communities, as well as forming an integral part of the
countries tourism industry (ADB 2014a). Coastal areas also support aquaculture
production of algae, finfish and crustaceans. In addition to coral reefs, coastal habitats
include sandy beaches, rocky shorelines, seagrass meadows, and mangroves.

The island of Timor is shared with Timor-Leste, which has similar coastal environmental
values. Timor-Leste has a coastline of more than 700 km and a marine Exclusive
Economic Zone which extends 200 nm offshore (Coral Triangle Center 2018). Notably,
Timor-Leste is located in a biodiversity hotspot with a number of endemic species (ADB
2014b). The island has 30 declared protected areas, including Nino Konis Santana
National Park which encompasses nearly 350 km? of coral reef (ADB 2014b; Coral
Triangle Center 2018). The environmental values of Timor-Leste’s coastline are under
pressure from illegal fishing, over-exploitation of natural resources and lack of waste
management (ADB 2014b).

7.4.9 Oil and Gas Industry

The petroleum exploration and production industry is a significant user of offshore waters
in northern WA, particularly within and adjacent to the Browse and Northern Bonaparte
basins (DMP 2014). The closest facility to the Operational Area is the Montara production
Floating Production Storage and Offloading (FPSO) facility, which is located
approximately 36 km north. The Ichthys facilities are situated approximately 164 km
south-west of the Operational Area and the Prelude FLNG facility is approximately 165
km to the south-west of the Operational Area
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8. Acceptable Levels of Impact and Risk for the Petroleum
Activities

The OPGGS (E) Regulations require the titleholder to include an evaluation of all the
impacts and risks that determined whether these will be of an ‘acceptable’ or
‘unacceptable’ level. To this end, Shell has determined acceptable levels of impact to
the environmental receptors that may credibly be impacted by the petroleum activities
considered within this EP. The process by which Shell has determined the acceptability
of risks and impacts is detailed below.

8.1 Considerations in Developing Defined Acceptable Levels of Impact and Risk

Shell has established defined acceptable levels of impacts and risks for the petroleum
activities considered in this EP relating to all the environmental receptors that were
identified as being credibly impacted, or at risk of being impacted. The outcomes of the
evaluation of environmental impacts and risks were assessed against these defined
acceptable levels to determine if the impacts or risks were acceptable.

The following were considered when establishing the acceptable levels of impacts and
risks:

e The principles of ecologically sustainable development (ESD)

e Other requirements applicable to the Crux project (e.g. laws, policies, standards,
conventions etc.), including significant impacts4 to MNES

e |nternal context

e External context.

Each of these considerations are elaborated on below.

8.1.1 Principles of Ecologically Sustainable Development

Shell has considered the principles of ESD in defining acceptable levels of impacts and
risks, as defined in Section 3A of the EPBC Act 1999. The principles of ESD are
summarised as:

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

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

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

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

4 Significant impacts refer specifically to the levels of impacts defined in the Matters of National
Environmental Significance - Significant impact guidelines 1.1. Any subsequent reference in this EP to
significant impacts refers to these levels unless stated otherwise.
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e improved valuation, pricing and incentive mechanisms should be promoted.

8.1.2 Other Requirements

Shell considered other relevant requirements that apply to the environmental
management of the petroleum activities considered in this EP, including legislation,
policies, standards and guidelines in establishing acceptable levels of impacts and risks
(Refer to Section 8).

Given this EP forms the basis for NOPSEMA’s assessment of matters protected under
Part 3 of the EPBC Act in Commonwealth waters, Shell has given specific attention to
the acceptability of impacts and risks to MNES. Where a potential interaction between
the relevant MNES and an aspect of the petroleum activities covered by this EP was
identified, the criteria provided are listed in Table 8-1.

Potential impacts and risks to MNES from aspects of the petroleum activities were
deemed inherently acceptable if:

o the significant impact criteria in relation to the MNES are not anticipated to be
exceeded; and

e the management of the aspect is aligned with published guidance material from
the DAWE, including threat abatement plans, recovery plans and conservation
advice.

Table 8-1: MNES Significant impact criteria applied to the petroleum activities considered
in this EP

Category Significant Impact Criteria
Listed Critically | An action is likely to have a significant impact on critically endangered or
Endangered endangered species if there is likelihood that it will:
and e Lead to a long-term decrease in the size of a population
Egggggered ¢ Reduce the area of occupancy of the species
e« Fragment an existing population
o Adversely affect habitat critical to the survival of a species
e Disrupt the breeding cycle of a population
« Modify, destroy, remove, isolate or decrease the availability or quality
of habitat to the extent that the species is likely to decline
¢ Resultin invasive species that are harmful to a critically endangered or
endangered species becoming established in the endangered or
critically endangered species' habitat
¢ Introduce disease that may cause the species to decline, or
« interfere with the recovery of the species.
Listed An action is likely to have a significant impact on vulnerable species if there
Vulnerable is a likelihood that it will:
Species » Lead to a long-term decrease in the size of an important population
e Reduce the area of occupancy of and important population
¢ Fragment an existing important population into two or more populations
o Adversely affect habitat critical to the survival of a species
e Disrupt the breeding cycle of a population
« Modify, destroy, remove, isolate or decrease the availability or quality
of habitat to the extent that the species is likely to decline
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Category Significant Impact Criteria

e Result in invasive species that are harmful to a vulnerable species
becoming established in the vulnerable species' habitat

¢ Introduce disease that may cause the species to decline, or
¢ Interfere substantially with the recovery of the species.

Listed An action is likely to have a significant impact on migratory species if there
Migratory is likelihood that it will:
Species « Substantially modify, destroy or isolate an area of important habitat for

a migratory species

e Result in an invasive species that is harmful to the migratory species
becoming established in an area of important habitat for the migratory
species, or

e Seriously disrupt the lifecycle of an ecologically significant proportion of
the population of a migratory species.

Wetlands of | An action is likely to have a significant impact on a wetland of international

International importance if there is likelihood that it will result in:
Importance » Areas of wetland being destroyed or substantially modified
e A substantial and measurable change in the hydrological regime of the
wetland

« The habitat or lifecycle of native species dependent upon the wetland
being seriously affected

e Asubstantial and measurable change in the water quality of the wetland
which may adversely impact on the biodiversity, ecological integrity,
social amenity or human health, or

¢ An invasive species that is harmful to the ecological character of the
wetland being established in the wetland.

Commonwealth | An action is likely to have a significant impact on the environment in a
Marine Area Commonwealth Marine Area if there is likelihood that it will:

¢ Resultin a known or potential pest species becoming established in the
Commonwealth marine area

e Modify, destroy, fragment, isolate or disturb an important or substantial
area of habitat such that an adverse impact on marine ecosystem
functioning or integrity on a Commonwealth marine area results

¢ Have a substantial adverse effect on a population of a marine species
or cetacean including its life cycle and spatial distribution

e Result in a substantial change in air quality or water quality which may
adversely impact on biodiversity, ecological integrity5, social amenity or
human health

e Result in persistent organic chemicals, heavy metals, or other
potentially harmful chemicals accumulating in the marine environment
such that biodiversity, ecological integrity, social amenity or human
health may be adversely affected, or

e Have a substantial adverse impact on heritage values of the
Commonwealth marine area, including damage or destruction of an
historic shipwreck.

5 In the context of the activities covered by this EP, a change to ecological integrity is considered to take into account
broadscale, long term impacts to the ecosystem. With regards to the Commonwealth marine environment, the operational
area is located in open offshore waters and the seabed is generally characterised by soft sediments. These characteristics
are typical of the offshore Browse Basin.”
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8.1.3 Internal Context

Shell considered its internal requirements when establishing acceptable levels of
impacts and risks. This context included Shell’s environment policy, environmental risk
management framework, internal standards, procedures, technical guidance material
and opinions of internal stakeholders.

The following outlines Shell’s internal impact and risk assessment defined acceptable
levels:

¢ Residual planned impacts that are ranked as minor or less (i.e. minor, slight, no
effect or positive effect) and residual risks for unplanned events ranked light or
dark blue, are inherently ‘'acceptable’, if they meet legislative and Shell
requirements and the established acceptable levels of impacts and risks

¢ Moderate residual impacts, and yellow and red residual risks, are ‘acceptable’
with appropriate controls in place and if good industry practice can be
demonstrated

¢ Major and massive residual impacts from planned activities, and massive residual
risks from unplanned activities, are ‘unacceptable’. The activity (or element of)
should not be undertaken as the impact or risk is serious and does not meet the
principles of ESD, legal requirements, Shell requirements or regulator and
stakeholder expectations. The activity requires further assessment to reduce the
risk to an acceptable level.

Table 8-2 provides a summary of the acceptability statements, as correlated to the
rankings presented in the environmental impact and risk assessments in Section 9.

Table 8-2: Acceptability Categories

Acceptability Statement Residual Impact (Planned) Residual Risk
(Unplanned)
Inherently acceptable - Manage for | « Positive Impact Consequence e Light Blue
continuous improvement through e No Impact Consequence e Dark Blue
effective implementation of the « Slight Impact Consequence

HSSE and SP management system | | Minor Impact Consequence

Acceptable with controls - Apply the | ¢ Moderate Impact Consequence e Yellow

hierarchy of control to reduce the e Red
risks to ALARP
Unacceptable e Major Impact Consequence e Red-X

e Massive Impact Consequence

8.1.4 External Content

Shell also considered the external context when establishing acceptable levels of
impacts and risks. This includes information provided by Relevant Persons during the
preparation of the EP and the Crux OPP. Shell routinely implements an ongoing
stakeholder engagement program managed by Shell’'s Corporate Relations team.
Reference is made to Section 1 for further information on the stakeholder engagement
process and a summary of responses and objections/claims made by Relevant Persons
is included in Table 5-3 and Table 5-4 which have informed the defined acceptable levels
of impact.
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8.1.5 Defined Acceptable Levels of Impact and Risk

The acceptable levels of impacts and risks to environmental receptors from the
petroleum activities considered in this EP are summarised in Table 8-3.

Table 8-3: Summary of acceptable levels of impact for environmental receptors that may
be affected by the petroleum activities considered in this EP

Environment

Receptor Receptor Sub- | Acceptable Level | Justification
Category category of Impact
Physical Water quality No significant The discharges associated with

impacts to water
quality during the
Crux project.

the Vessel and MODU
operations covered by this EP
are typically of short duration and
will not have the potential for
significant impacts over an
extended period. Modelling
studies indicate the impacts will
be localised around the Crux
Drilling location (characterised as
open offshore waters, typical of
the offshore Browse Basin) and
will not persist following the
cessation of the activity.

Liquid discharges during the
activity cannot be avoided.
However, the area influenced
from discharges is expected to
be limited to within 1 km of the
liquid discharge locations. The
potential magnitude of impacts to
marine ecosystems is very low.
Given the offshore location and
absence of particularly sensitive
marine ecosystems at the Crux
platform location and immediate
surrounds, potential impacts
within 1 km of the Crux platform
are considered acceptable.

Bakke et al. (2013) states that
typically no impacts are detected
beyond 2 km from offshore
facilities around the world. The
nearest sensitive habitat to the
Crux platform is Goeree Shoal,
approximately 13 km away.

Sediment
quality

No significant
impacts to sediment
quality during the
Crux project.

The discharge of drill cuttings
and fluids may result in elevated
levels of potential contaminants
near the Crux Drilling Centre.
Sediment quality in the vicinity of
the Crux in-field development
area is characteristic of the
sediment quality conditions of
the offshore region.
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Receptor
Category

Receptor Sub-
category

Acceptable Level

of Impact

Justification

Bakke et al. (2013) states that
typically no impacts are detected
beyond 2 km from offshore
facilities around the world.

Impacts to sediment quality from
the Crux project cannot be
avoided. However, the area
influenced is expected to be
limited to within 1 km of sources
of potential sediment
contamination (e.g. drilling
location). The potential
magnitude of impacts to marine
ecosystems is very low and
localised. These impacts are
considered to be acceptable
when considering the seabed is
smooth and bare of hard
substrates, with predominantly
sandy sediments observed.

Air quality

No significant
impacts to air quality
during the Crux
project.

Planned atmospheric emissions
from the activity consist primarily
of combustion engine exhaust
emissions (e.g. Vessel and
MODU engine and generators ).
These emissions will be in
accordance with relevant
requirements, such as Australian
GHG reporting and MARPOL air
pollution requirements.

The Crux project is located in the
open ocean, and is well-removed
from nearest residential or
sensitive populations of the WA
coast, with limited interaction
with regional airsheds.

Benthic
communities

Ecosystems,
Communities
and Habitats

No significant
impacts to benthic
habitats and
communities.

No direct loss of
coral communities on
the outcropping reef
as a result of future
tie-backs to the Crux
platform. Impacts to
non-sensitive benthic
communities limited
to a maximum of 5%
of the project area.

With the exception of banks and
shoals, the benthic habitats and
communities within the Crux
project area are widely
represented in the Timor Sea,
with millions of hectares of broad
soft benthic habitats occurring in
the region and they are not of
high environmental value. The
outcropping reef feature,
identified within the Crux in-field
development area, forms part of
an extensive seabed ridge and
surveys indicate this feature
does not support highly diverse
benthic communities, such as
those characteristic of shoals
and banks within the region. With
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Receptor
Category

Receptor Sub-
category

Acceptable Level

of Impact

Justification

the exception of banks and
shoals, impacts to benthic
habitats within the Crux project
area are acceptable if the area
impacted is < 5% of the total
project area.

Shoals and
banks

No direct impacts to
named banks and
shoals.

No loss of coral
communities at
named banks or
shoals as a result of
indirect/offsite®
impacts associated
with the Crux project.

The shoals and banks of the
Timor Sea, including the three
shoals within the boundary of the
Crux in-field development area,
are of high environmental value.
Shell considers direct impacts to
these features unacceptable.
Indirect impacts are considered
acceptable (e.g. minor pulsed
turbidity events) if they do not
result in any loss of coral
communities, i.e. the loss of a
coral colony that occurs on the
shoal (noting, there is both
temporal and spatial variability of
corals as a result of natural
environment influences, such as
storms/cyclones and coral
bleaching). The
representativeness of coral
communities is considered an
indicator contributing to high
biological diversity and
ecological value (refer to
Section 6.4.4.1 of the Master
Existing Environment for further
discussion). In the context of this
assessment, a coral colony is
considered integral to
maintaining the ecological
function and integrity of a coral
community in a spatial and
temporal context.

Offshore reefs

No impacts to

Offshore reefs and islands would

and islands offshore reefs and only be impacted by a large-
islands. scale hydrocarbon spill, such as

a well blowout. Shell considers
any large-scale hydrocarbon spill
to be unacceptable.

WA and NT No impacts to WA The WA and NT mainland

mainland and NT mainland coastline would only be impacted

coastline coastline. by a large-scale hydrocarbon

6 As defined in the Matters of National Environmental Significance - Significant impact guidelines 1.1

(Commonwealth of Australia 2013).
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Receptor
Category

Receptor Sub-
category

Acceptable Level

of Impact

Justification

spill, such as a well blowout.
Shell considers any large-scale
hydrocarbon spill to be
unacceptable.

Key Ecological
Features

No significant
impacts to
environmental values
of KEFs.

KEFs in the Timor Sea are
largely geomorphic features that
provide important ecosystem
services primarily as a result of
their unique physical features
(e.g. provision of hard
substrates, facilitation of
upwelling etc.). These are
geographically diverse features
that cover a large extent. Only
one KEF is intersected by the
Crux project, with the export
pipeline intersecting a small
portion of the continental slope
demersal fish communities
(0.04%).

Given the nature and scale of the
planned impacts to KEFs from
the Crux development, impacts
to KEFs will be below the
significant impact threshold.
Shell considers impacts to KEFs
below this threshold to be
acceptable.

Threatened
Species and
Ecological
Communities

Marine
mammals

Marine reptiles

Birds

Fish

Sharks and
rays

No mortality or injury
of threatened or
migratory MNES
fauna from the Crux
project.

Management of
aspects of the Crux
project must be
aligned to
conservation advice,
recovery plans and
threat abatement
plans published by
the DoEE.

No significant
impacts to
threatened or
migratory MNES
fauna.

Shell considers any mortality or
injury of threatened species that
are MNES to be unacceptable
for the Crux project.

Impacts that are below the
significant impact threshold are
acceptable.

Socio-
economic
and Cultural
Environment

Commonwealth
Marine Area

No significant
impacts to the
Commonwealth
marine area beyond
1 km from the Crux

Discharges during the activity
may result in impacts to water
and sediment quality, both of
which are components of the
Commonwealth marine
environment, within 1 km of the
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Receptor
Category

Receptor Sub-
category

Acceptable Level

of Impact

Justification

platform or drilling
locations.

drilling location. As outlined
above in the Water Quality and
Sediment Quality sub-categories,
routine impacts to water and
sediment quality are expected to
be limited to within 1 km and are
considered acceptable as the
potential impacts to the marine
ecosystem (functioning and
integrity) is very low when
considering the discharge
location, duration of the activity
and the nature of the receiving
environment (open offshore
waters, and with seabed
characterised to be smooth and
bare of hard substrates, with
predominantly sandy sediments
observed). Impacts beyond this
range are unacceptable.

World Heritage
Properties

No impacts to world
heritage values.

World heritage values would only
be impacted by a large-scale
hydrocarbon spill, such as a well
blowout. In a regional
environmental context, the
nearest world heritage property
is 800 km away. Shell considers
any large-scale hydrocarbon spill
to be unacceptable.

National
Heritage Places

No impacts to
national heritage
values.

National heritage values would
only be impacted by a large-
scale hydrocarbon spill, such as
a well blowout. In a regional
environmental context, the
nearest national heritage place is
170 km away. Shell considers
any large-scale hydrocarbon spill
to be unacceptable.

Commonwealth
Heritage Places

No impacts to
Commonwealth
heritage values

Commonwealth heritage values
would only be impacted by a
large-scale hydrocarbon spill,
such as a well blowout. In a
regional environmental context,
the nearest Commonwealth
heritage place is 149 km away.
Shell considers any large-scale
hydrocarbon spill to be
unacceptable.

Declared
Ramsar
Wetlands

No impacts to
ecological values of
Ramsar wetlands

Ramsar wetlands would only be
impacted by a large-scale
hydrocarbon spill, such as a well
blowout. In a regional
environmental context, the
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Receptor
Category

Receptor Sub-
category

Acceptable Level

of Impact

Justification

nearest Ramsar wetland is 149
km away. Shell considers any
large-scale hydrocarbon spill to
be unacceptable.

Marine Parks

No impacts to the
values of marine
parks

The environmental values within
Australian marine parks would
only be impacted by a large-
scale hydrocarbon spill, such as
a well blowout. In a regional
environmental context, the
nearest Marine Park is 95 km
away. Shell considers any large-
scale hydrocarbon spill to be
unacceptable.

Commercial No negative impacts | Impacts to commercially

fisheries to exploited fisheries | exploited fish stocks may
resource stocks measurably reduce the potential
which result in a revenue for commercial fishers.
demonstrated direct | Shell considers this to be
loss of income. unacceptable.
Temporary In a regional context, commercial
displacement of fishing is typically concentrated
commercial fishing mostly in coastal waters and
activities within the minimum fishing effort is known
Crux project area to occur within the vicinity of the
(excluding petroleum | project area, given its
safety zones) is remoteness offshore.
acceptable. Shell considers the displacement
Permanent exclusion | of other users (e.g. commercial
of commercial fishing | fishers) from relatively small
activities from areas of the open ocean
gazetted petroleum environment in the Crux project
exclusion zones is area to be acceptable.
acceptable.

Traditional No negative impacts | Impacts to traditionally exploited

Indigenous to exploited fisheries | fish stocks may deprive

fishing resource stocks. traditional fishers of the benefits

Temporary
displacement of
traditional fishing
activities within the
Crux project area
(excluding petroleum
safety zones) is
acceptable.

Permanent exclusion
of traditional fishing
activities from
gazetted petroleum
exclusion zones is
acceptable.

provided by the environment.
Shell considers this to be
unacceptable.

In a regional context, the in-field
development area is located 40
km outside of the edge of the
MoU Box for traditional
indigenous fishing, while the
export pipeline will lie within this
area.

Shell considers the displacement
of other users (e.g. traditional
indigenous fishers) from
relatively small areas of the open
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Receptor Receptor Sub- | Acceptable Level | Justification
Category category of Impact
ocean environment in the Crux
project area to be acceptable.
Marine No disturbance to Shell considers any disturbance

archaeology

historical shipwrecks
is acceptable.

of historical shipwrecks to be
unacceptable.

In a regional context, the nearest
known historical shipwreck is
108 km away from the Crux
drilling centre.

Tourism and
recreation

No negative impacts
to nature-based
tourism resources
resulting in
demonstrated loss of
income.

Temporary
displacement of
tourism activities
within the Crux
project area
(excluding petroleum
safety zones) is
acceptable.

Permanent exclusion
of tourism activities
from gazetted
petroleum exclusion
zones is acceptable.

Impacts to nature-based tourism
resources may deprive the
tourism industry of revenue.
Shell considers this to be
unacceptable.

In a regional context, there are
no known tourist attractions or
destinations within the project
area or surrounding marine
waters, however charter vessels
may transit the broader regional
waters.

Shell considers the displacement
of other users (e.g. tourism
operators) from the Crux project
area, which is a relatively small
area of the open ocean
environment where existing
tourism and recreation use is
very low, to be acceptable.

Military/defence

Temporary
displacement of
defence activities
within the Crux
project area
(excluding petroleum
safety zones) is
acceptable.

Permanent exclusion
of defence activities
from gazetted
petroleum exclusion
zones is acceptable.

Shell considers the displacement
of other users (e.g. defence
vessels and aircraft) from
relatively small areas of the open
ocean environment in the Crux
project area to be acceptable.

In a regional context, there are
no designated military/defence
exercise areas in the Crux
project area and surrounds,
however there are regional
defence exercise areas with
large geographic extents.

Ports and
commercial

shipping

Temporary
displacement of
commercial shipping
within the Crux
project area
(excluding petroleum
safety zones) is
acceptable.

Shell considers the displacement
of other users (e.g. commercial
shipping) from relatively small
areas of the open ocean
environment in the Crux project
area to be acceptable.

In a regional context, there are
no major shipping routes
traversing the in-field
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Receptor Receptor Sub- | Acceptable Level | Justification
Category category of Impact
Permanent exclusion | development area or export
of commercial pipeline corridor. The nearest
shipping from major shipping channel is
gazetted petroleum approximately 560 km to the
exclusion zones is west of the proposed Crux
acceptable. platform.
Offshore Temporary Shell considers the displacement
petroleum displacement of of other users (e.g. petroleum
exploration and | petroleum exploration and operations) from
operations exploration activities | relatively small areas of the open

and operations within
the Crux project area
(excluding petroleum
safety zones) is
acceptable.

Permanent exclusion
of petroleum
exploration activities
and operations from
gazetted petroleum
exclusion zones is
acceptable.

ocean environment in the Crux
project area to be acceptable.

In a regional context, the nearest
operational facility to the Crux
drilling centre is the Montara
production FPSO facility,
approximately 36 km away.

Indonesian and
Timor-Leste
coastlines

No impacts to
Indonesian or Timor-
Leste coastlines are
acceptable.

The Indonesian and Timor-Leste
coastlines could only be
impacted by a large-scale
hydrocarbon spill, such as a well
blowout. In a regional context,
these coastlines are located a
minimum 280 km away. Shell
considers any large-scale
hydrocarbon spill to be
unacceptable.
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9. Evaluation of Environmental Impacts and Risks

9.1 Introduction

This section documents the process for evaluating environmental impacts and risks
(including socio-economic and cultural impacts) and the development of mitigation
measures for the petroleum activities described within this EP. The resulting proposed
management controls form the basis of the Implementation Strategy (refer Section 10)
which will be implemented during the petroleum activity.

9.1.1 Shell Company Approach to Risk Management

At a corporate level, Shell has a standardised Hazards and Effects Management Process
(HEMP), as the process by which Shell identifies and assesses hazards and implements
measures to manage them. This process is consistent with the principles outlined in the
Australian Standard AS/NZS ISO 31000:2018 Risk Management and Handbook
203:2012 Managing Environment-Related Risk. The process is summarised in Figure
9-1. The HEMP is a fundamental element of the Shell Group HSSE and SP Control
Framework and is a process that is applied at every phase of projects and operations.

.

ESTABLISH THE CONTEXT

IDENTIFY RISKS

9| ANALYSE RISKS

. RISK ASSESSMENT .

EVALUATE RISKS

MONITOR AND REVIEW

COMMUNICATE AND CONSULT

TREAT RISKS

s =

Figure 9-1: Risk Management Framework (AS/NZS 4360:2004 Risk Management)
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Shell's HSSE and SP Management System is a system that is continually improving due
to incorporation of legislative requirements, changing community expectations, improved
available technology, ongoing stakeholder engagement, learning from incidents industry
wide and within Shell, and regular management review. Assurance that the HSSE and
SP Management System is working, continually improving and that each Shell company
is correctly applying new Shell standards occurs via local self-assurance and the Shell
Global auditing process, which is ongoing and serves to identify gaps and drive gap
closure.

Company standards are at least equal to, but in many cases, more stringent than local
legislation, and aligned with global good industry practice benchmarks such as those
published by the IFC and World Bank. Both legislation and company standards are
continually being updated and requiring a higher level of performance over time.
Concurrently, new technologies are becoming available and making improved
performance possible and more affordable. This continual improvement is reflected in
more challenging ALARP and acceptability benchmarks, leading to better environmental
outcomes over time.

The OPGGS (E) Regulations 13(5)(b) requires that the EP includes ‘an evaluation of all
the impacts and risks, appropriate to the nature and scale of each impact or risk’. This is
further clarified by Reg. 13(6) which states that: “‘To avoid doubt, the evaluation
mentioned in paragraph (5)(b) must evaluate all environmental impacts and risks arising
directly or indirectly from (a) all operations of the activity; and (b) potential emergency
conditions, whether resulting from accident or any other reason.” Based on this, Shell
has chosen to present ALARP demonstrations for all identified impacts and risks,
regardless of their ranking.

The succeeding sections detail the environmental impacts and risks of operations
associated with the Crux development drilling activity on the local and wider environment,
including socio-economic considerations. Activities are described in terms of
magnitude/sensitivity and ranking of planned impacts and unplanned risks. A description
of management actions proposed to reduce any effect on the environment to ALARP is
also presented.

In preparation of this EP, a detailed desktop review of the impact and risks assessments
were carried out by environment professionals. Throughout the desktop assessment
additional supporting information such as current forecasts from Shell's business
planning processes were also used to provide input to the impact assessment.

9.2 Impact Assessment Methodology

This section describes the approach adopted for identifying and assessing impacts on
the environment as relevant to the petroleum activities. Planned activities give rise to
environmental impacts, while unplanned and accidental events pose a risk of
environmental impact, if they occur. The risk of environmental impacts resulting from
unplanned or accidental events is evaluated by taking the likelihood of the event
occurring into consideration.

The approach aligns with Shell’s methodology that enables a balanced assessment of
planned impacts and unplanned risks, noting that there are some difficulties in relying
solely on the Shell Risk Assessment Matrix (RAM) for assessment of significance of
potential environmental impacts. Therefore, an adapted methodology has been
developed by Shell (United Kingdom), for use across Shell Group companies, that ties
together both potential ‘Magnitude’ of a predicted impact and the ‘Receptor Sensitivity’
as shown in a summary impact ranking matrix (see Section 9.2.2). The matrix is used for
the assessment of impacts consequences for both planned and unplanned events.
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However, in accordance with the Shell RAM, for the assessment of unplanned events,
the additional likelihood of occurrence of an event taken into account (See Section 9.2.3).

For the purpose of this assessment, key terminology is defined in Table 9-1.

Table 9-1: Definition of Key Terminology for Impact Assessment

Term Definition

Acceptable The level of impact and risk to the environment that may be considered
broadly acceptable regarding all relevant considerations.

Activity Components or elements of work associated with the project. All activities
associated with the project have been considered at a broad level (as
outlined in Section 6).

ALARP The point at which the cost (in time, money and effort) of further Risk or
Impact reduction is grossly disproportionate to the Risk or Impact reduction
achieved

Aspect Elements of the proponent’s activities or products or services that can

interact with the environment. These include planned and unplanned
(including those associated with emergency conditions) activities.

Consequence | The outcome of an event, which can lead to a range of consequences. A
consequence can be certain or uncertain and can have positive or negative
effects. Consequences can be expressed qualitatively or quantitatively.

Control A measure which prevents and/or mitigates risk by reducing the overall
likelihood of a worst-case credible consequence occurring. Controls include
existing controls (i.e. Company management controls or industry standards)
or additional controls (i.e. additional measures identified during the risk
assessment processes).

Event An occurrence of a particular set of circumstances. An event can be one or
more occurrences and can have several initiating causes.

Factor Relevant physical, biological, socio-economic and cultural features of the
environment. These are also referred to as values, sensitivities and/or
receptors.

Hazard A substance, situation, process or activity that has the ability to cause harm
to the environment.

Impact Any change to the environment from a planned activity, whether adverse or
beneficial, wholly or partially resulting from a proponent’s environmental
aspects.

Inherent risk The potential exposure defined as the plausible worst-case event in the
absence of controls

Likelihood Description of probability or frequency of a consequence occurring with
controls in place.

Residual The level of impact remaining after impact treatment, i.e. application of

impact controls (inclusive of unidentified impact).

Residual risk | The level of risk remaining after risk treatment, i.e. application of controls
(inclusive of unidentified risk).
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9.2.1 Aspects and Impact/Risk Identification

The initial identification of aspects and potentially associated impacts/risks is carried out
prior to any detailed assessment of the relative importance of each issue, the sensitivity
of the existing environmental and/or socio-economic values, or the magnitude of the
potential impact, and does not consider potential control measures.

The key aspects arising from the Crux development drilling activity have been identified
as:

e Physical presence

e Lighting

e Underwater noise

e Disturbance to seabed

e Vessel movements (unplanned)

¢ Introduction of Invasive Marine Species from vessels (unplanned)
e Discharge of liquid effluent

e Discharge of drill cuttings, muds and other drilling-related discharges
e Atmospheric emissions

e Greenhouse gas emissions

e Waste management

e Emergency events

e Qil spill response strategies.

9.2.2 Evaluation of Impacts

Impact Consequence Assessment

The ranking of environmental impact consequence is assessed in terms of:
¢ magnitude based on the size, extent and duration/frequency of the impact; and
¢ the sensitivity of the receiving receptors.

These are described further below.

Magnitude

Levels of magnitude of environmental impacts are outlined in Table 9-2. The magnitude
of an impact or predicted change takes into account the following (shown descriptively
in Figure 9-2):

e Nature of the impact and its reversibility
e Duration and frequency of an impact
e Extent of the change

e Potential for cumulative impacts.
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Duration of Impact:
Temporary, Short and Long
Term or Permanent

Frequency of Impact:
Constant, Often, Occasional,
Rare, Remote or One-Off Designation of

Magnitude
Scale of Impact:
Small, Medium or Large
Proportion of Receivers/Habitat
Affected

Extent of Impact:
Local, Regional or
International

Figure 9-2: Definition of Magnitude in the Context of Impact Identification

The impact magnitude is defined differently according to the type of impact. For readily
quantifiable impacts, such as noise or liquid discharge plume extent, numerical values
can be used while for other topics (e.g. communities and habitats) a more qualitative
definition is applicable. These criteria capture high level definitions, adapted as
appropriate to the offshore context of the Crux development drilling activity.

Table 9-2: Magnitude Criteria

Definition Environmental Impact

Positive effect
e Net positive effect arising from a proposed aspect of the Crux project

+1

No effect

0 e No environmental damage or effects

Slight effect e Slight environmental damage contained within the project area

1 o Effects unlikely to be discernible or measurable

) e No contribution to trans-boundary or cumulative effects

e Short-term or localised decrease in the availability or quality of a

resource, not effecting usage

Minor effect e Minor environmental damage, no lasting effects or persistent effects
are highly localised

-2

e Minor change in habitats or species
e Unlikely to contribute to trans-boundary or cumulative effects

e Short-term or localised decrease in the availability or quality of a
resource, likely to be noticed by users

e Moderate environmental damage that will persist or require cleaning
up
e Widespread change in habitats or species beyond natural variability

Moderate effect
-3
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Definition Environmental Impact

o Observed off-site effects or damage, e.g. fish kill or damaged habitats

e Decrease in the short-term (1-2 years) availability or quality of a
resource affecting usage

e Local or regional stakeholders’ concerns leading to complaints
e Minor trans-boundary and cumulative effects

e Severe environmental damage that will require extensive measures
to restore beneficial uses of the environment

e Widespread degradation to the quality or availability of habitats
and/or wildlife requiring significant long-term restoration effort

e Major oil spill over a wide area leading to campaigns and major
stakeholders’ concerns

e Trans-boundary effects or major contribution to cumulative effects

e Mid-term (2-5 year) decrease in the availability or quality of a
resource affecting usage

e National stakeholders’ concern leading to campaigns affecting
Company’s reputation

Maijor effect
-4

o Persistent severe environmental damage that will lead to loss of use

Massive effect ;
or loss of natural resources over a wide area

-5 e Widespread long-term degradation to the quality or availability of
(to be used only habitats that cannot be readily rectified
for unplanned e Major impact on the conservation objectives of
events) internationally/nationally protected sites

e Major trans-boundary or cumulative effects

e Long-term (> 5 year) decrease in the availability or quality of a
resource affecting usage

e International public concern

Receptor Sensitivity

For this EP, receptors are grouped into the following primary categories (as described
further in Section 7 and further broken down into sub-categories):

e Physical environment
o Biological environment
e Socio-economic and cultural environment.
Receptor sensitivity criteria are based on the following key factors:

e Importance of the receptor at local, national or international level — for instance,
a receptor will be of high importance at international level if it is categorised as a
designated protected area (such as a Ramsar site). Areas that may potentially
contain high value habitats are of medium importance if their presence/extent
have not yet been confirmed

e Sensitivity/vulnerability of a receptor and its ability to recovery — for instance,
certain species could adapt to changes easily or recover from an impact within a
short period of time. As part of the receptor sensitivity criteria (Table 9-3)
professional judgement considers recovery time of a receptor from identified
impacts. This also considers if the receptor is under stress already
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e Sensitivity of the receptor to certain impacts — for instance, vessel emissions will
potentially cause air quality impacts and do not affect other receptors such as
seabed.

Table 9-3: Receptor Sensitivity Criteria

Sensitivity Environmental Impact

Low (L) Receptor with low value or importance attached to them, e.g. habitat or
species which is abundant and not of conservation significance, or

Immediate to short-term recovery and easily adaptable to changes.

Medium (M) | Receptor of Medium importance, e.g. recognised as an area/species of
potential conservation significance for example, KEF or listed threatened
species, or

Recovery within 1-2 years following cessation of activities, or localised
medium-term degradation with recovery in 2-5 years.

High (H) Receptor of High importance, e.g. recognised as an area/species of potential
conservation significance with development restrictions for example marine
parks or conservation reserves, or habitat critical to the survival of a species,
or

Recovery not expected for an extended period (> 5 years following cessation
of activity) or that cannot be readily rectified.

Impact Consequence Ranking

The magnitude of the impact and sensitivity of receptor are then combined to determine
the impact consequence ranking in accordance with Table 9-4 below. Key management
controls are subsequently identified to reduce the magnitude for such an event occurring
in order to determine the final residual impact ranking and inform an assessment of
acceptability.

Table 9-4: Impact Consequence Matrix

Sensitivit
Residual Impact
L M H Consequence Ranking Residual Impact Acceptability Categories
Positive Impact
+1 Consequence
0 No Impact Consequence |Inherently acceptable - Manage for continuous improvement

through effective implementation of the HSSE and SP

Slight Impact
management system

Consequence

Magnitude

Moderate Impact Acceptable with controls - Apply the hierarchy of control to
Consequence reduce the risks to ALARP
Major Impact
nsequence

Unacceptable

Unplanned Risks (Likelihood Criteria)

For unplanned/emergency events, the likelihood of such an event occurring also requires
consideration. For example, based on magnitude and sensitivity alone, a hydrocarbon
spill associated with a long-term well blowout would be classed as having a major impact;
however, the likelihood of such an event occurring is very low. In addition, the mitigation
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measures for such impacts focusses on reducing the likelihood of the impact occurring
as opposed to reducing the magnitude of the impact itself. Thus, unplanned events also
require assessment in terms of environmental risk.

As with planned activities, the potential impacts of unplanned events are identified, and
the impact consequence ranking is determined, which inherently takes into account the
sensitivity of the relevant receptor(s). The impact consequence ranking is then combined
with the likelihood of the event occurring (Table 9-5) in order to determine the overall
environmental risk as summarised in Table 9-6. Controls are then identified to reduce
the risk of such an event occurring in order to determine residual risk and inform
assessment of acceptability.

Table 9-5: Likelihood Criteria

A e Never heard of in the industry — extremely remote

e <10° per year

e Has never occurred within the industry or similar industry but theoretically
possible

B e Heard of in the industry — remote

e 10°-103 per year

o Similar event has occurred somewhere in the industry or similar industry
but not likely to occur with current practices and procedures

C e Has happened in the Company or more than once per year in the industry
— unlikely

e 10°-107? per year
e Event could occur within lifetime of similar facilities. Has occurred at
similar facilities

D e Has happened at the location or more than once per year in the Company
— possible

e 102-10" per year
e Could occur within the lifetime of the development

E e Has happened more than once per year at the location — likely
e 10"->1 peryear
o Event likely to occur more than once at the facility

Table 9-6: Environmental Risk Matrix (Unplanned Events)

Likelihood
A B Cc D E Residual Risk Acceptability Categories

Light | Inherently Acceptable - Manage for
Blue | continuous imp nent through effecti

No Impact Consequence

implementation of the HSSE and SP
management system

Acceptable with Controls - Apply the

hierarchy of control to reduce the risks to
ALARP

Slight Impact Consequence

Minor Impact Consequence

Moderate Impact
Consequence

Major Impact Consequence

Unacceptable

Residual Impact Consequence

For the purpose of the Crux development drilling activity risk review, the following key
risks were assessed in accordance with the risk-based approach summarised in this
section:
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¢ Vessel movements, in the context of unplanned interactions with marine fauna
e IMS
¢ Unplanned release of wastes

e Unplanned (spill) events.

9.2.3 Assessment of Residual Impacts and Risks

The risk assessment methodology applied ensured the following key steps were
completed throughout scenario development:

hazards identified

initiating causes determined

worst case credible scenarios agreed (without controls in place)
release of hazards understood (i.e. top events)

preventative controls listed

mitigative controls listed

likelihood determined (with confirmed controls in place)

© N o kR wbd =

risk ranking attributed.

In the evaluation of residual impacts and risks, all controls are assumed to be
implemented effectively and functioning as intended.

The residual impacts and risks detailed in Sections 9.3 to 9.14 represent a summary of
the various individual environmental value/sensitivity rankings defined from a detailed
environmental risk workshop attended by specialist environmental scientists together
with key members of the Shell project team. The residual impact rankings provided
represent the highest residual impact for that receptor group (i.e. physical environment,
threatened species and ecological communities, ecosystems, communities and habitats,
and socio-economic and cultural environment), and therefore may be a conservative
assessment for some individual environmental values/sensitivities. These residual
impacts and risks are then compared to the acceptability categories outlined in Section
8, Table 9-4 and Table 9-6 to determine a final ALARP and acceptability statement.

Cumulative environmental impacts and risks are also considered and discussed where
relevant through the impact and risk assessment process taking into account current and
foreseeable pressures on the environment including other petroleum activities, other
marine industries and users, and other ecosystem pressures.

9.2.4 ALARP Assessment

ALARP for Shell means, the point at which the cost (in time, money and effort) of further
risk or impact reduction is grossly disproportionate to the risk or impact reduction
achieved.

ALARP can be demonstrated through a number of mechanisms via:

e aquantitative method, such as via technical assessments (e.g. modelling studies)
or where the costs of the various options can be compared with the respective
impact/risk reduction;
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e semi-quantitative method where impacts/risks within a certain level require a pre-
defined number of barriers of a certain effectiveness in place to prevent this
hazard being released; or via

e qualitative analysis, whereby ALARP is established using standards, legislative
requirements and judgement based on experience.

Shell applies the following hierarchy of control process to demonstrate ALARP as shown
in Figure 9-3.

ELIMINATION BEST
Design it out O\

SUBSTITUTION
Alternative measures, use something else

ENGINEERING CONTROLS
Additional equipment, Isolation

ADMINISTRATIVE & PROCEDURAL CONTROLS

Procedures, monitoring, training —
Control

effectiveness

Figure 9-3: Hierarchy of Controls

9.2.5 Environmental Performance Outcomes

Environmental Performance Outcomes (EPOs) have been developed for all aspects of
the Crux development drilling activity. The purpose of the EPOs is to provide specific,
measurable levels of environmental performance that are:

e consistent with the principles of ESD; and

o demonstrate that the environmental impacts and risks of the Crux project are of
an acceptable level.

Note that the consideration of acceptability for each aspect is provided in the relevant
Acceptability sections in the evaluation of environmental impacts and risks.
Consequently, these acceptability considerations are a component of the EPO.

EPOs associated with planned impacts will generally be demonstrated through
successful implementation of controls, environmental performance standards and
associated measurement criteria. Note that controls may include environmental
monitoring programs, however these are not required where there is high confidence in
the effectiveness of controls and the potential for environmental impact is low. Where an
unplanned event (e.g. accidental discharge) results in the potential for environmental
harm, the incident reporting and investigation process will identify if there is the potential
for environmental impacts. This process will provide sufficient information to determine
if the EPO has been achieved.
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9.3 Physical Presence

9.3.1 Aspect Context

The presence of the MODU and vessels within the Operational Area has the potential to
displace other marine users. This includes affecting activities and access to areas
associated with fishing, tourism, defence, commercial shipping and other oil and gas
activities in the region. Refer to Section 6 for a description of the Crux development
drilling activity and infrastructure.

A PSZ of 500 m will be established around the drilling location, as per the OPGGS Act,
from which unauthorised marine users are prohibited from entering. The PSZ is a key
safety measure to reduce potential interactions with the Crux development drilling activity
and associated subsea infrastructure.

The drilling template installation is the first activity that will be undertaken and will be
carried out by an LCV. This activity is currently proposed to occur approximately 3
months ahead of MODU arrival. Following MODU arrival, drilling activities will commence
for a planned duration of approximately 10 months, with an additional 10-month
contingency drilling period. During drilling, the MODU will be supported by AHTS and
general project vessels (Section 6.5.3). The docking pile installation will be installed after
drilling has ceased utilising a similar class vessel as the template installation campaign.

At the completion of the drilling campaign the wells will be temporarily suspended. There
are no planned infield activities associated with the wells during the suspension period
covered under this EP.

The subsea wellheads and drilling template will remain for the duration of field life. They
will take up a small area on the seabed and will rise several metres above the seabed.
As described in Section 6.6.7 wells may need to be abandoned if a respud is required.
This is considered a contingent activity and if a well is abandoned due to respud, a
reasonable attempt to remove the wellhead(s) will be made.

9.3.2 Description and Evaluation of Impacts

Fishing effort of the Commonwealth North West Slope Trawl Fishery, WA Mackerel
Fishery, and the WA Northern Demersal Scalefish in 2018-20 overlapped the
Operational Area (Table 7-19). Potential impacts include minor interference (navigational
hazard) and localised displacement/avoidance by commercial fishing vessels within the
immediate vicinity of the MODU or project vessels. Impacts are expected to be Minor
due to:

¢ low fishing effort in the region; and
¢ the limited extent of the PSZ in relation to the area available for fishing.

There was no relevant direct response from commercial fisheries during the stakeholder
consultation period, and as such the potential impact is considered to be minor and
temporary.

Traditional and recreational fishing, and aquaculture activities do not occur in the
Operational Area (Section 7.4.4, therefore, they are not expected to be affected by the
Crux development drilling activity.

There are no known tourism activities in the Operational Area (Section 7.4.5) due to the
considerable water depths and distance offshore. Therefore, no impacts to tourism are
expected.
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There are no known defence exercise areas or planned activities within the Operational
Area (Section 7.4.6). Therefore, no impacts to defence are expected.

The closest permanent petroleum infrastructure to the Operational Area is the Montara
production FPSO facility, which is located approximately 36 km north of the Operational
Area (Section 7.4.9). Impacts to other oil and gas activities in the region from the physical
presence of vessels and the MODU in the Operational Area are therefore not expected.

Commercial shipping activity in the vicinity of the Operational Area is low. Vessel traffic
data shows that the maijority of vessel movements occurs to the south-west of the
Operational Area, with the nearest major shipping channel over 500 km from the
Operational Area. Given the small area of the PSZ and the Operational Area, and the
low level of shipping activity within the Operational Area, the extent of any physical
displacement of commercial ships will be Minor.

The residual impact ranking of physical displacement across all marine users is
assessed as Minor (Magnitude — -2, Sensitivity — M).

9.3.3 Impact Assessment Summary

Table 9-7: Physical Presence Evaluation of Residual Impacts
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Document No: 2200-010-HX-5880-00001 Unrestricted Page 217

“Copy No 01 is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.




Shell Australia Pty Ltd

Revision 02

O

Crux Development Drilling Environment Plan 26/07/2022

9.3.4 ALARP Assessment and Environmental Performance Standards

Table 9-8: ALARP Assessment and Environmental Performance Standards

Hierarchy of
Controls

Control Measure

Adopted?

Justification

EPS #

Environmental
Performance Standard
(EPS)

Measurement
Criteria

Elimination

N/A

N/A

Physical presence of the MODU and project
vessels cannot be eliminated for the Crux
development drilling activity.

N/A

N/A

N/A

Substitution

N/A

N/A

No additional or alternative control measures
have been identified to reduce the impact from
physical presence of the MODU and project
vessels for the Crux development drilling
activity.

N/A

N/A

N/A

Engineering

N/A

N/A

No additional or alternative control measures
have been identified to reduce the impact from
physical presence of the MODU and project
vessels for the Crux development drilling
activity.

N/A

N/A

N/A

Engineering

In the event of a respud, a
reasonable attempt will be
made to remove the unused
wellhead.

No

The Crux wells are to be drilled in a cluster via the
subsea template and are not open water individual
wells. In the event of a respud, the presence of an
inactive wellhead within the footprint of the template
and adjacent to completed wells, does not cause any
incremental increase in risk associated with the
physical presence of that well.

Additionally, the future Crux platform will be located
directly above the drilling template and therefore
there will be direct access to all wellheads to allow
maintenance throughout the life of the wells (including
unused well heads).

N/A

N/A

N/A
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Hierarchy of | Control Measure Adopted? | Justification EPS # | Environmental Measurement
Controls Performance Standard Criteria
(EPS)
Subject to additional considerations of the
requirements of the OPGGS (E) Regulations, unused
well heads may also be used for future well activities.
Future decommissioning of the wellheads is
out of the scope of this EP, however, all
subsea infrastructure is designed to allow
removal at the end of field life, where required.
Administrative | For specific vessel based Yes Allows notifications to be made to other marine | 1.2 AHS is given notification in | Records
and campaigns, the Australian users in the area to minimise disruption to their advance to enable a ‘Notice | available of
Procedural Hydrographic Service (AHS) activities. A ‘Notice to Mariners’ may be issued to Mariners’ to be issued advance
Controls is given advance notification by the relevant authority before the activity. prior to vessel based notification to
before arrival on location to Activities occurring within NOPSEMA’s petroleum activities outside | the AHS which
enable a ‘Notice to Mariners’ gazetted PSZs do not require promulgation of a of the PSZ but within the enables issuing
to be issued prior to ‘Notice to Mariners’. Operational Area. of Notice to
petroleum activities outside of Mariners’ or the
the PSZ but within the relevant Notice
Operational Area. to Mariners.
Administrative | Conduct stakeholder Yes Consultation with relevant stakeholders has 1.3 Disruption to other marine Stakeholder
and engagement been undertaken during the preparation of the users will be managed engagement
Procedural EP and is ongoing. Shell will ensure all during ongoing stakeholder | records
Controls Relevant Persons are provided with sufficient consultation.
information and have the opportunity to raise
any objections or claims regarding potential
disruption from the Crux development drilling
activity.
Administrative | Adhere to administrative Yes All project vessels operating within the 1.4 Compliance with the Inspection
and safety requirements Operational Area will adhere to the navigation navigation safety records
safety requirements contained within the requirements contained demonstrate

International Regulations for Preventing

within the International

compliance with
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Hierarchy of | Control Measure Adopted? | Justification EPS # | Environmental Measurement
Controls Performance Standard Criteria

(EPS)
Procedural Collisions at Sea 1972 (COLREGS), Chapter 5 Regulations for Preventing navigation
Controls of The International Convention for the Safety Collisions at Sea 1972 safety

of Life at Sea 1974 (SOLAS Convention),
International Convention on Standards of
Training, Certification and Watchkeeping for
Seafarers (STCW Convention), the Navigation
Act 2012 and any subsequent Marine Orders,
which specify standards for crew training and
competency, navigation, communication, and
safety measures.

(COLREGS), Chapter 5 of
The International
Convention for the Safety of
Life at Sea 1974 (SOLAS
Convention), International
Convention on Standards of
Training, Certification and
Watchkeeping for Seafarers
(STCW Convention), the
Navigation Act 2012 and
any subsequent Marine
Orders.

requirements.

9.3.5 Acceptability of Impacts

Table 9-9: Acceptability of Impacts — Physical Presence

Receptor Category

Receptor Sub-category

Acceptable Level of Impact

Are the Impacts of an
Acceptable Level?

Acceptability Assessment

Socio-economic and
Cultural Environment

Commercial Fisheries

No negative impacts to exploited fisheries
resource stocks which result in a
demonstrated direct loss of income.

Temporary displacement of commercial

Yes

Temporary exclusions of other marine
users from the Operational Area is
considered to be acceptable and
necessary from a safety, security and

fishing activities within the Crux Operational
Area (excluding petroleum safety zones) is

acceptable.

Permanent exclusion of commercial fishing

activities from gazetted petroleum exclusion
zones is acceptable.

oil spill prevention (collision)
perspective.

Permanent exclusion of marine users
from gazetted petroleum exclusion
zones is acceptable.
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Receptor Category Receptor Sub-category

Acceptable Level of Impact

Are the Impacts of an
Acceptable Level?

Acceptability Assessment

Traditional Indigenous
fishing

No negative impacts to exploited fisheries
resource stocks.

Temporary displacement of traditional
fishing activities within the Crux Operational
Area (excluding petroleum safety zones) is
acceptable.

Permanent exclusion of traditional fishing
activities from gazetted petroleum exclusion
zones is acceptable.

Yes

Tourism and Recreation

No negative impacts to nature-based
tourism resources resulting in demonstrated
loss of income.

Temporary displacement of tourism
activities within the Crux Operational Area
(excluding petroleum safety zones) is
acceptable.

Permanent exclusion of tourism activities
from gazetted petroleum exclusion zones is
acceptable.

Yes

Military/defence

Temporary displacement of defence
activities within the Crux Operational Area
(excluding petroleum safety zones) is
acceptable.

Permanent exclusion of defence activities
from gazetted petroleum exclusion zones is
acceptable.

Yes

Ports and commercial
shipping

Temporary displacement of commercial
shipping within the Crux Operational Area
(excluding petroleum safety zones) is
acceptable.

Yes
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Receptor Category Receptor Sub-category

Acceptable Level of Impact

Are the Impacts of an
Acceptable Level?

Acceptability Assessment

Permanent exclusion of commercial
shipping from gazetted petroleum exclusion
zones is acceptable.

Offshore petroleum
exploration and
operations

Temporary displacement of petroleum
exploration activities and operations within
the Crux Operational Area (excluding
petroleum safety zones) is acceptable.

Permanent exclusion of petroleum
exploration activities and operations from
gazetted petroleum exclusion zones is
acceptable.

Yes
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The assessment of impacts from physical presence determined the residual impact
rating of Minor (Table 9-7). As outlined above, the acceptability of the impacts from
physical presence associated with the petroleum activities has been considered in the
following context.

Principles of ESD

The impacts from physical presence are consistent with the principles of ESD based on
the following points:

e The physical presence aspect does not degrade the biological diversity or
ecological integrity of the Commonwealth marine area in the northern Browse
Basin

¢ Significant impacts to MNES will not occur

e The health, diversity and productivity of the marine environment will be
maintained for future generations

e The project does not significantly impinge upon the rights of other parties to
access environmental resources (e.g. commercial and traditional fishers)

e The precautionary principle has been applied, and studies undertaken where
knowledge gaps were identified. This knowledge has been applied during the
evaluation of environmental impacts and risks.

Relevant Requirements

Management of the impacts from physical presence are consistent with relevant
legislative requirements, including:

e Part 6.6 of the OPGGS Act
¢ Compliance with international maritime conventions, including:
o STCW Convention

o SOLAS Convention
o COLREGS.

e Compliance with Australian legislation and requirements, including:
o Navigation Act 2012:

o Marine Order 21 (Safety of Navigation and Emergency Procedures)
o Marine Order 30 (Prevention of Collisions)

o Marine Order 71 (Masters and Deck Officers).
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Matters of National Environmental Significance

Threatened and Migratory Species

Not applicable for this assessment.

Commonwealth Marine Environment

Not applicable for this assessment.

External Context

There have been no objections or claims raised by Relevant Persons to date around the
physical presence aspect. Shell’'s ongoing consultation program will consider any

statements and claims made by stakeholders when undertaking further assessment of
impacts.

Internal Context
Shell has also considered the internal context, including Shell’s environmental policy and
Environmental, Social and Health Impact Assessment (ESHIA) requirements. The EPO

and the controls that will be implemented for the Crux development drilling activity are
consistent with Shell’s internal requirements.

Acceptability Summary

The assessment of impacts and risks from physical presence determined the residual
impact rankings were Minor or lower (Table 9-7). As outlined above, the acceptability of
the impacts has been considered in the context of:

¢ the established acceptability criteria for the physical presence aspect;
e principles of ESD;

e relevant requirements;

e MNES;

e external context (i.e. stakeholder claims); and

¢ internal context (i.e. Shell requirements).

Shell considers residual impacts of Minor or lower to be inherently acceptable if they
meet legislative and Shell requirements. The discussion above demonstrates that these
requirements have been met in relation to the physical presence aspect.

Based on the points discussed above, Shell considers the impacts from physical
presence associated with the Crux development drilling activity to be ALARP and
acceptable.

9.3.6 Environment Performance Outcome

Environment Performance Outcome Measurement Criteria

No adverse interactions between Shell’s No supported claims reported which
activities within the Operational Area and demonstrate direct loss of income or other
other marine users.
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Environment Performance Outcome

Measurement Criteria

Displacement of other marine users within
the Operational Area is restricted to:

e Temporary displacement from
project activities; and

e Exclusion from gazetted Petroleum
Safety Zones.

impacts to marine users as a result of
undertaking the petroleum activities.
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9.4 Lighting

9.4.1 Aspect Context

The MODU and project vessels will have external lighting to support safe navigation and
safe operations at night, with project activities planned to be conducted 24 hours a day.
All offshore facilities and vessels must meet maritime and operational safety lighting
requirements, as specified by Safety Case assessments under the OPGGS Act and
relevant legislation, such as the Navigation Act 2012. Artificial light from the Crux
development drilling activity will result in light spill to the surrounding marine
environment.

This lighting typically consists of bright white (i.e. metal halide, halogen, fluorescent)
lights, and is not dissimilar to lighting used for other offshore activities, including fishing
and shipping.

External lighting will be located over the entire MODU, with most external lighting
directed towards working areas such as the main deck, pipe rack and drill floor. These
areas are typically lower than 20 m above sea level when the MODU is on station. The
highest point on the MODU is the top of the derrick, which is typically about 50 m above
sea level.

To characterise the sources of light emissions from the Crux development drilling activity
and assess the predicted impact of light in the context of the nearest sensitive receptors,
Shell commissioned a study (Imbricata 2018) as part of the OPP process. The study
involved:

1. Line of Sight (LOS) modelling, to determine how far light from the Operational Area
will travel. This enables the identification of impacted receptors

2. Light intensity modelling, to determine the intensity of luminance.
This modelling was used to assess the light pollution from:

e the MODU mast and deck; and

e asupply vessel.
Line of Sight Assessment

The study determined that light from the MODU deck (assumed to be 25 m above sea
level) may be visible on the horizon at a distance of up to 17.9 km, which would be visible
from Goeree Shoal. Light from the mast (assumed to be 75 m above sea level) of the
MODU may be visible at a distance of up to 30.9 km, encompassing Goeree Shoal and
Eugene McDermott Shoals (Table 9-10). The lights of a supply vessel in the Operational
Area may be visible on the horizon at a distance of up to 19.6 km.
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Table 9-10: Modelled limit of light visibility the MODU and a Supply Vessel in the Crux
Operational Area (Imbricata, 2018)

Equipment Assumed height | Limit of visibility | Key habitats reached
(m above sea | (km)
level)
MODU mast 75 30.9 e Goeree Shoal (~14 km NW

of Operational Area)

e Eugene McDermott Shoals
(~20 km SE of Operational
Area)

e Vulcan Shoal (~24 km NW
of Operational Area)

MODU deck 25 17.9 e Goeree Shoal (~13 km NW
of Operational Area)
Supply vessel Not applicable. 19.6 e Goeree Shoal (~13 km NW

of Operational Area)

Light Intensity Assessment

While the line of sight may extend tens of kilometres from the source, the light density
(measured in Lux — which represents the intensity of light that arrives at or leaves a
surface, as perceived by the human eye) rapidly decreases as distance increases from
the source of the light.

The results of the light intensity modelling are summarised in Table 9-11(Imbricata 2018).
To contextualise these results, light intensity represents the intensity of light that arrives
at or leaves a surface, as perceived by the human eye, and is typically measured in Lux.
The total amount of light as it arrives at a surface is referred to as illuminance and is the
parameter that has been modelled in this assessment. Light intensity decreases as
distance increases from the source of light.

Comparison of the results can be made with typical ambient light conditions, as
summarised below:

e > 1 Lux (day light)

e 0.1-1.0 Lux (full moon to twilight)

e 0.01-0.1 Lux (quarter moon to full moon)

e 0.001-0.01 Lux (moonless clear night to quarter moon).

The results of light intensity modelling show low levels of light influence. The functional
lighting to ambient conditions is predicted to be 9 km from the MODU and supply vessel
(Imbricata 2018). Therefore, light from a MODU reaching the nearest submergent
receptors of Goeree Shoal (Exposure Value (Ev) = 0.0055 Lux) and Eugene McDermott
Shoals (Ev = 0.0014 Lux) will be at ambient (equivalent to a moonless clear night to
quarter moon).
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Table 9-11: Extent of Horizontal and Vertical Light Propagation at Ambient Light
Conditions (Luminance = 0.001 Lux) for the MODU and a Supply Vessel in the Crux
Operational Area (Imbricata, 2018)

Location of Light Source Modelling Analogues (max. Horizontal Light
luminance at 100 m) (Lux) Propagation (km)

MODU deck and mast 8.9 9

Project vessel stern 8.9 9

9.4.2 Description and Evaluation of Impacts

Artificial lighting can create light spill, which has the potential to affect marine fauna that
use light as cues for navigation or behaviour. The impacts of artificial light on these
animals may include:

o disorientation, misorientation, attraction or repulsion;
o disruption to natural behavioral patterns and cycles; and
¢ indirect impacts such as increased predation and reduced fitness.

Potential impacts of changes to ambient light are included in a number of recovery plans
and conservation advice, including the Recovery Plan for Marine Turtles in Australia
(Commonwealth of Australia, 2017a) and the Wildlife Conservation Plan for Migratory
Shorebirds (Commonwealth of Australia, 2015c).

The introduction of light emissions from the Crux development drilling activity will result
in a temporary change to ambient light. The Operational Area is at a significant distance
from coastal sources of light emissions, and existing lighting in the region is limited to
offshore facilities, associated supporting activities and shipping traffic. The contribution
of light emissions from the Crux development drilling activity will be comparable with
existing vessels and facilities in the region and will not result in a notable increase.

The National Light Pollution Guidelines for Wildlife (NLPG) addresses potential impacts
to marine turtles, seabirds and migratory shorebirds from artificial light (Commonwealth
of Australia, 2020). The guidelines recommend a specific artificial light impact
assessment process is undertaken where there is important habitat for listed species
that are known to be affected by artificial light within 20 km of a project. The 20 km
threshold provides a precautionary limit based on observed effects of sky glow on marine
turtle hatchlings demonstrated to occur at 15-18 km (Kamrowski, et al., 2014; Hodge et
al., 2007) and fledgling seabirds grounded in response to artificial light 15 km away
(Rodriguez et al., 2014). The Operational Area is located about 100 km from any
emergent features and outside known BIAs for turtles and seabirds/migratory shorebirds,
therefore a specific assessment of potential impacts of artificial lighting is not required
under the NLPG. However, the assessment of impacts presented below is supported by
the light modelling conducted for the OPP process as presented in Section 9.4.1.

9.4.2.1 Marine Turtles

Light can affect the behaviour of adults and hatchling turtles. Light pollution on nesting
beaches can alter critical nocturnal behaviours in adult and hatchling turtles
(Commonwealth of Australia 2020). In the water, marine turtle hatchlings may use
celestial lights as navigational markers during oceanic migrations and are attracted
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towards bright lights. Hatchlings can become disorientated and trapped within light spill
around platforms and vessels, resulting in increased energy expenditure, increased
predation and decreased survival rates (Witherington & Martin 1996; cited in Lorne et al.
1997; Commonwealth of Australia 2020). However, as hatchlings swim offshore from
their natal beach, they become less influenced by light cues and rely predominantly by
wave motion, currents and the earth’s magnetic field (Lohmann and Lohmann 1992).

While artificial lighting from the Crux development drilling activity may be visible up to
tens of kilometres away from the MODU/vessels (as outlined in the modelling above),
the light intensity will be low beyond several hundred metres from the light sources.

No marine turtle BIAs or habitat critical to the survival of marine turtle species overlap
with the Operational Area, the closest being the green turtle internesting buffer (Cartier
Island), approximately 85 km north-west of the Operational Area (Table 7-9). The closest
nesting BIAs to the Operational Area are at Cartier Island and Ashmore Reef, located
approximately 104 km and 163 km north-west of the Operational Area, respectively
(Table 7-9). The maximum distance of light visibility predicted from the modelling is
approximately 30 km, therefore light pollution from the Crux Operational Area will not
interfere with marine turtle BIAs. Turtles may transit through the Operational Area, but in
the absence of BlAs they are unlikely to be present in significant numbers. Furthermore,
given the distance of the Operational Area from the nearest nesting habitat at Cartier
Island, hatchlings will be widely dispersed and are not expected to be influenced by light
from the Crux development drilling activity.

Given the large separation distance of the Crux development drilling activity from marine
turtle BIAs and habitat critical to the survival of marine turtle species, the consequence
of impacts on turtle hatchlings or adult turtles from light emissions during activities
associated with the Crux development drilling activity is expected to be Minor
(Magnitude — -2, Sensitivity — M).

9.4.2.2 Birds

High levels of marine lighting can attract and disorient seabird species resulting in
species behavioural changes (e.g. circling light sources or disrupted foraging), injury or
mortality near the light source (e.g. Longcore and Rich, 2004; Gaston et al., 2014; Rich
and Longcore, 2006). As the Operational Area is offshore and away from islands or other
emergent features, any presence of seabirds or shorebirds is considered likely to be of
a transient nature only. The nearest BIA for birds is a breeding BIA for the red-footed
booby and greater frigatebird, located approximately 56 km to the north-west of the
Operational Area. Impacts to red-footed booby and greater frigatebird within the BIA from
Crux drilling activity lighting are therefore not expected.

Behavioural disturbance to birds from light is expected to be localised to within the vicinity
of the MODU and vessels within the Operational Area. The light source from the MODU
and vessels will be temporary and only when operations are occurring. Interactions with
seabirds are therefore expected to be unlikely. Any impacts are predicted to be at an
individual level and not a population level. The temporary behavioural disturbance of
birds will be localised around the light sources, and not result in a substantial adverse
effect on a population of species or its lifecycle. Additionally, light emissions will not
seriously disrupt the lifecycle of an ecologically significant proportion of any migratory
birds. Based on the impact evaluation, the consequence of impacts to birds from light
emissions during activities associated with the Crux development drilling activity is
expected to be Minor (Magnitude — -2, Sensitivity — M).
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9.4.2.3 Pelagic Communities

Pelagic fish and zooplankton may be directly attracted to lights, and this can alter the
distribution and predatory interactions. Experiments using light traps found that some
fish and zooplankton species are attracted to light sources (Meekan et al. 2001), with
traps drawing catches from up to 90 m (Milicich et al. 1992). Lindquist et al. (2005)
concluded from a study of larval fish populations around an oil and gas platform in the
Gulf of Mexico that an enhanced abundance of clupeids (herring and sardines) and
engraulids (anchovies), both of which are highly photopositive, was caused by platform
light fields. The intensity of light associated with the Crux development drilling activity
may temporarily increase the concentration of photopositive marine fauna in the
surrounding area.

The concentration of photopositive organisms around artificial light sources can
encourage marine predators to aggregate. Shaw et al. (2002), in a similar light trap study,
noted that predatory juvenile tunas (Scombridae) and jacks (Carangidae) may have been
preying upon concentrations of zooplankton attracted to the light field of oil and gas
platforms. This suggests that artificial lighting can increase predation rates compared to
unlit areas.

The range of attraction of fish and invertebrates to lighting from the Crux development
drilling activity is expected to be localised with no discernible residual impact
consequence (Magnitude — 0, Sensitivity - L), and lighting is not expected to attract
individuals away from any shoals/banks, offshore reefs/islands or KEFs.

9.4.2.4 Shoals and Banks

Some coral species use moonlight cues to trigger reproductive spawning events;
significant light pollution can prevent these corals from detecting moonlight, resulting in
their failure to spawn. However, light modelling (presented in Section 9.4.1)
demonstrates that visible lighting from a MODU or project vessel reaching the nearest
submergent receptors of Goeree Shoal and Eugene McDermott Shoals will be at ambient
(equivalent to a moonless clear night to quarter moon). No discernible residual impact
consequence is therefore expected (Magnitude — 0, Sensitivity - H).

9.4.3 Impact Assessment Summary

Table 9-12 lists the highest impact consequence rating in the relevant environmental
receptor groups.
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Table 9-12: Light Emissions Evaluation of Impacts
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9.4.4 ALARP Assessment and Environmental Performance Standards

Table 9-13: ALARP Assessment and Environmental Performance Standards

Hierarchy of | Control Measure Adopted? | Justification EPS # Environmenta | Measurement
Controls | Performance | Criteria
Standard
(EPS)
Elimination No lighting N/A No additional or alternative control measures N/A N/A N/A
have been identified for this impact for the Crux
development drilling activity, given the legal
requirements for a well-lit work area.
Substitution Use different wavelength lights | No Given the low densities of marine turtles and N/A N/A N/A
migratory birds and seabirds that may pass
through the Operational Area, and that the
lighting impact assessment indicates that the
impacts to birds and turtles will be minor,
installation of different spectrum lighting is not
demonstrably ALARP.
Engineering Vessel and MODU lighting | No The use of low-spill/directional and shielded N/A N/A N/A
designed to minimise light spill lighting is not warranted due to the distance
via: between the Operational Area and the nearest
e Shielding: turtle nesting BIA (~85 km) and bird BIA (~56
, km) and the absence of other light-sensitive
e Use  low  spill/ fauna around the Operational Area.
directional lighting;
e Use of low-reflective
paints;
e Directing luminaires
inwards on the MODU
and vessels and away
from the ocean.
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Hierarchy of | Control Measure Adopted? | Justification EPS # Environmenta | Measurement
Controls | Performance | Criteria
Standard
(EPS)
Administrative | N/A N/A No additional or alternative control measures N/A N/A N/A
and have been identified for this impact for the Crux
Procedural development drilling activity, given the safety
controls driven requirement for a well-lit work area to
support 24hr operations and the inherent minor
residual consequence associated with impacts.
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9.4.5 Acceptability of Impacts

Table 9-14: Acceptability of Impacts - Lighting

and Habitats

shoals.

No loss of coral
communities at named
banks or shoals as a
result of indirect/
offsite” impacts
associated with the
Crux development
drilling activity.

Receptor Receptor Sub- | Acceptable Level of | Are the | Acceptability
Category category Impact Impacts of | Assessment
an
Acceptable
Level?
Threatened Marine reptiles | No mortality or injury Yes Light from the
Species and | Birds of threatened MNES MODU and vessels
Ecological Fish fauna from the Crux may result in
Communities development drilling temporary
activity. attraction of
Management of individual turtles
aspects of the Crux that may pass
development drilling through the
activity must be Operatlonal_ Area.
aligned to Although this is
conservation advice, considered unlikely
recovery plans and given the distance
threat abatement from turtle BlAs.
plans published by Any attraction will
DAWE. be of short duration
No significant impacts :E;:‘Y(I:”azﬂr;%?g’:sjn
to threatened or )
migratory fauna. Lighting on the
MODU may also
attract threatened
and migratory birds,
which may roost on
the MODU. This will
not result in
significant impacts
or mortality.
Ecosystems, | Shoals and No direct impacts to Yes Given the distance
Communities | banks named banks and to the nearest shoal

(~14 km to Goeree
Shoal), fauna at the
shoals and banks
are unlikely to
perceive light from
the MODU. Hence,
they are unlikely to
be impacted.

The assessment of impacts from light emissions determined a Minor residual worst-case
impact (Table 9-12). As outlined above, the acceptability of the impacts from light

7 As defined in the Matters of National Environmental Significance - Significant impact guidelines 1.1
(Commonwealth of Australia 2013).

Document No: 2200-010-HX-5880-00001

Unrestricted

“Copy No 01 is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Page 234




@ Shell Australia Pty Ltd Revision 02

Crux Development Drilling Environment Plan 26/07/2022

emissions associated with Crux development drilling activity has been considered in the
following context.

Principles of ESD

The impacts from light emissions are consistent with the principles of ESD based on the
following points:

e The light emissions aspect does not degrade the biological diversity or ecological
integrity of the Commonwealth Marine Area and significant impacts to MNES are
not anticipated to occur

e The precautionary principle has been applied, and studies/reviews undertaken
(Imbricata 2018) where knowledge gaps were identified. This knowledge has
been applied during the evaluation of environmental impacts.

Relevant Requirements

Management of impacts from light emissions are consistent with relevant legislative
requirements, including:

¢ National Light Pollution Guidelines for Wildlife Including marine turtles, seabirds
and migratory shorebirds (Commonwealth of Australia 2020); and

¢ Management of impacts are consistent with policies, strategies, guidelines,
conservation advice, and recovery plans for threatened species (Table 9-15).

Matters of National Environmental Significance
Threatened and Migratory Species

The evaluation of lighting impacts indicates significant impacts to threatened and
migratory species will not credibly result from the light emissions aspect of the Crux
development drilling activity.

Alignment of the Crux development drilling activity with management plans, recovery
plans and conservation advice for threatened and migratory fauna is provided in Table
9-15.

Commonwealth Marine Environment

The impacts from the light emissions aspect of the Crux development drilling activity on
the Commonwealth marine environment will not exceed any of the significant impact
criteria provided in Table 8-1.
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Table 9-15: Summary of Alignment of the Impacts from Light Emissions Aspect of the Crux
Development Drilling Activity with Relevant Requirements for EPBC Threatened Fauna

Matters of
National
Environmental
Significance

MNES Acceptability
Considerations
(Significant Impact
Criteria, EPBC
Management
Plans/Recovery
Plans/Conservation
Adyvices)

Demonstration of Alignment as Relevant to the
Project

Threatened
and Migratory
species - Birds

Significant impact
criteria for Critically

The evaluation of environmental impacts indicates
that impacts from artificial light emissions on

Endangered, threatened or migratory species are likely to be
Endangered, minor and would not constitute a significant impact
Vulnerable and to populations. As such, residual impacts from
Migratory species artificial light associated with the Crux development
(Table 8-1) drilling activity does not exceed any of the
significant impact criteria for Threatened and
Migratory marine species provided in Table 8-1.
Wildlife Managing the light aspect of the Crux development

Conservation Plan
for Migratory
Shorebirds
(Commonwealth of
Australia 2015c)

drilling activity has been aligned to ‘Objective 4’ of
the Plan by ensuring that anthropogenic
disturbance was considered in development
assessment processes. Migratory birds have been
considered as an environmental receptor in the
evaluation of lighting impacts.

National Light
Pollution Guidelines
for Wildlife
(Commonwealth of
Australia 2020).

Seabirds and migratory birds have been identified
in the National Light Pollution Guidelines to be
affected by artificial light sources. The management
of light emissions for the Crux development drilling
activity has considered the light management
actions described in the guidelines and the impact
assessment/thresholds have been based on the
precautionary limits referenced in the guidelines
(Section 9.4.2).

Threatened
and Migratory
species -
Marine Reptiles

Significant impact
guidelines for
Critically
Endangered,
Endangered,
Vulnerable and
Migratory species
(Table 8-1)

The evaluation of environmental impacts indicates
that impacts from artificial light emissions on
threatened or migratory marine reptiles are slight
and would not constitute a significant impact. As
such, residual impacts from artificial light
associated with the Crux development drilling
activity do not exceed any of the significant impact
criteria for Threatened and Migratory marine reptile
species provided in Table 8-1.

Recovery Plan for
Marine Turtles
(Commonwealth of
Australia 2017a)

Light pollution has been identified as a threat in the
Recovery Plan for Marine Turtles (Commonwealth
of Australia 2017a). Nesting females and hatchling
turtles are at greatest risk of light impacts; however,
the nearest potential nesting habitat too far to
receive any light pollution from the Operational
Area. Therefore, potential light-related impacts to
turtles on nesting beaches is not credible.
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Matters of
National
Environmental
Significance

MNES Acceptability
Considerations
(Significant Impact
Criteria, EPBC
Management
Plans/Recovery
Plans/Conservation
Adyvices)

Demonstration of Alignment as Relevant to the
Project

Actions in the Recovery Plan for Marine Turtles
(Commonwealth of Australia 2017a) relating to the
threat of artificial light include:

o Artificial light within or adjacent to
habitat critical to the survival of marine
turtles will be managed such that
marine turtles are not displaced from
these habitats

o Develop and implement best practice
light management guidelines for
existing and future developments
adjacent to marine turtle nesting
beaches

¢ |dentify the cumulative impacts on
turtles from multiple sources of onshore
and offshore light pollution

Given the Operational Area is beyond any BIAs or
habitat critical for the survival of marine turtles (e.g.
nesting, inter-nesting or foraging areas) and the
light modelling and other studies indicate that
impacts to marine turtles will be Minor, the actions
listed above are not applicable to the Crux
development drilling activity.

National Light
Pollution Guidelines
for Wildlife
(Commonwealth of
Australia 2020).

Marine turtles have been identified in the National
Light Pollution Guidelines to be affected by artificial
light sources. The management of light emissions
for the Crux development drilling activity has
considered the light management actions described
in the guidelines and the impact
assessment/thresholds have been based on the
precautionary limits referenced in the guidelines
(Section 9.4.2).

Commonwealth
marine area

Significant Impact
Guidelines for the
Commonwealth
marine environment
(Table 8-1)

The evaluation of environmental impacts indicates
that the light emissions aspect of the Crux
development drilling activity will not exceed the
Commonwealth marine environment significant
impact criteria provided in Table 8-1.
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External Context

There have been no objections or claims raised by Relevant Persons to date around the
lighting aspect. Shell’s ongoing consultation program will consider statements and claims
made by stakeholders when undertaking further assessment of impacts.

Internal Context

Shell has also considered the internal context, including Shell’s environmental policy and
ESHIA requirements. The EPOs, and the controls which will be implemented, are
consistent with Shell’s internal requirements.

Acceptability Summary

The assessment of impacts and risks from light emissions determined the residual
impact ratings were Minor (Table 9-12) given that any visible light (including sky glow)
will not displace or disrupt any MNES listed species from important habitat, nor will it
prevent these species from being able to undertake critical behaviours such as foraging,
reproduction and dispersal. Shell considers residual impacts of Minor to be acceptable if
they meet legislative and Shell requirements. To this effect, the acceptability of these
impacts has been considered in the context of:

¢ the established acceptability criteria for the light emissions aspect;
e ESD;

e relevant requirements;

¢ MNES;

e external context (i.e. stakeholder claims); and

¢ internal context (i.e. Shell requirements).

Based on the discussion of these considerations presented above, Shell considers
impacts from light emissions associated with the Crux development drilling activity to be
acceptable.

9.4.6 Environment Performance Outcomes

Environment Performance Outcome Measurement Criteria

No injury or mortality of listed threatened or | Fauna observations and incident reports

migratory MNES species as a result of demonstrate no mortality of listed threatened
artificial light emissions from the Crux or migratory MNES species as a result of
petroleum activities. artificial light emissions.
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9.5 Noise

9.5.1 Aspect Context

Underwater noise emissions from Crux development drilling activity are generated from
the following sources:

e Semi-submersible MODU

e Vessel operations, including LCV, AHTs and general offshore support vessels
¢ Pile driving for docking pile installation

e Acoustic positioning equipment

e Helicopter operations within 500 m of the MODU.

MODU Noise

Noise associated with a moored MODU will be restricted to drilling activities, such as drill
pipe operations and on-board machinery. A range of broadband values (59 to 185 dB re
1 yPa at 1 m (rms)) have been quoted for various MODUs (Simmonds et al., 2004). As
the MODU will be moored there will be no additional noise from using DP equipment.

McCauley (1998) recorded received noise levels of about 117 dB re 1 yPa at 1 m SPL
(rms) at 125 m from a moored MODU while actively drilling (with support vessel on
anchor). Extrapolation of the measured data suggests a source level for the drill rig while
actively drilling of 164 dB re 1uPa at 1m (SVT 2018). A 3 dB safety factor (i.e. a doubling
of the energy) was applied to this level in modelling of the MODU for the Crux OPP
(described below) to account for uncertainties and potential differences between rigs.
This yielded a source level for a moored MODU during active drilling of 167 dB re 1uPa
at 1m.

Following MODU arrival, drilling activities will commence for a planned duration of
between approximately 10 — 14 months.

Marine Vessel Operations

Prior to arrival of the MODU, the drilling template will be installed by a LCV. Upon arrival
of the MODU, AHTS vessels will be used for mooring of the MODU and during drilling
activity, along with associated support vessels.

The underwater noise that is produced by vessels arises from two continuous sources —
propeller cavitation and the propulsion machinery (engines) inside the vessel. Support
vessels typically produce sound levels around 160-180 dB re 1uPa at 1 m, generally
dominated by low frequencies during transit and drop with reduced speed. As the ship’s
speed increases, broad band noise such as propeller cavitation and hull vibration noise
become dominant over machinery related tones (NRC 2003).

Noise levels are highest when vessels are holding station, with the use of thrusters to
maintain position. A vessel using DP produces noise of low frequency, less than 1kHz,
with broadband values up to 177dB re 1uPa at 1 m (Simmonds et al. 2004). McCauley
(1998) measured underwater broadband noise equivalent to about 182 dB re 1 yPa SPL
(rms) at 1 m from a support vessel holding station in the Timor Sea. Similar noise levels
are expected to be generated by the LCV and support vessels used for the Crux
development drilling activity.
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Note that all support vessels are required to comply with EPBC Regulation 2000 — Part
8 Interacting with Cetaceans to reduce the likelihood of collisions with cetaceans (refer
to Section 9.7. Implementing this control may incidentally reduce the noise generated by
vessels in proximity to cetaceans as vessels will be travelling slower; slower vessel
speeds may reduce underwater noise from machinery noise (main engines) and
propeller cavitation.

Generation of Underwater Noise from Pile Driving Operations

The docking piles may be installed during the template installation campaign, or at a later
date through a dedicated campaign, by lowering the docking piles into position. In the
unlikely event seabed conditions are harder than expected, the docking piles may need
to be piled into the seabed using a hammer pile to a target depth of up to approximately
28 m.

While the piling method has yet to be finalised, it is expected that installation will require
the use of a hydraulic hammer to drive the piles into the seabed. A study to determine
the optimal size of the piling hammer is ongoing, however, it is not expected to exceed
an MHU-750. Continuous and easy pile driving is predicted with approximate blow-
counts of <200 blows/m through upper soil units and <500 blows/m through deeper soil
units. Hammering of individual piles is expected to require less than 24 hours of
continuous hammering. Hammering of consecutive piles will not occur continuously;
there will be a break between the hammering stage for the installation of each pile.

Piling noise is not continuous, with each strike of the hammer on the pile generating a
short, discrete sound impulse. This type of noise contrasts with continuous sources of
noise, such as continuous use of vessel thrusters.

Piling has the potential to generate high-intensity noise when the hammer strikes the
pile. Each hammer strike induces the pile to vibrate briefly, converting some of the energy
applied to the pile into a pressure wave in the water column. This pressure wave is
perceived as noise and is radiated from the pile into the water column. The vibration of
the pile may also result in a pressure wave propagating along the density interface
between the sediment and water column. An indicative sound exposure level (SEL) for
piling using a relatively large (2,027 kilojoules (kJ)) hammer is approximately 220 dB re
1 yPa?.s. The frequency spectrum of piling is expected to be broad, with most energy
concentrated between 10 hertz (Hz) and 2,000 Hz. This level was used in modelling of
pile driving for the Crux OPP by SVT (2018), which is further outlined below.

Generation of Underwater Noise from Positioning Equipment

A seabed acoustic positioning array may be deployed to support the accurate positioning
of the drilling template and docking piles. This will be installed on a temporary basis only
and will indicatively consist of approximately 5 subsea beacons attached to clump
weights or frames positioned over a 50 m? area.

Transponders typically emit pulses of medium frequency sound, generally within the
range of 19 to 34 kHz. The estimated SPL would be 180 to 206 dB re 1 yPa at 1 m
(Jiménez-Arranz et al., 2019).

Transmissions are not continuous, but consist of short ‘chirps’ with a duration that ranges
from 3 to 40 milliseconds. When required to support general positioning, they will emit
approximately one chirp every five seconds (estimated to be required for four hours at a
time). When required to support precise positioning they will emit approximately one
chirp every second (estimated to be required for two hours at a time). For the drilling
activity, transponders will only be active at the commencement of the drilling when
positioning is required. Transponders will not emit any sound when on standby.
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Helicopter Operations

Helicopters will enter the operational area for short periods of time to undertake crew
change or other personnel transfer activities. The main acoustic source associated with
helicopters is the impulsive noise from the main rotor. Dominant tones in noise spectra
from helicopters are generally below 500Hz (Richardson et al. 1995). The level of
underwater sound from helicopters is affected by helicopter altitude, aspect and strength
of noise emitted, and the receiver depth, water depth and other variables (Richardson et
al. 1995).

The angle at which the line from the aircraft and receiver intersects the water surface is
important. In calm conditions, at angles greater than 13° from the vertical, much of the
sound is reflected and does not penetrate the water (Richardson et al, 1995). Therefore,
strong underwater sounds are detectable for a period roughly corresponding to the time
the helicopter is within a 26° cone above the receiver. Richardson et al. (1995) reports
figures for a Bell 214 helicopter (stated to be one of the noisiest) being audible in air for
4 minutes before it passed over underwater hydrophones, but detectable underwater for
only 38 seconds at 3 m depth and 11 seconds at 18 m depth. The maximum received
level was 109 dB re 1uPa?.s. Due to their short duration and near surface impacts only,
helicopter noise emissions are not considered to be a credible source of noise impact /
risk and will not be discussed further.

Underwater Noise Transmission Modelling

Table 9-16 provides a summary of sound frequencies and sound levels used to model
underwater noise transmission from noise sources produced by Crux development
drilling for the OPP (SVT 2018). Table 9-17 provides a summary of sound frequencies
and sound levels used to model impulsive noise sources.

Table 9-16: Modelled Broadband Source Levels of MODU and Support Operations
(continuous sources)

Source Source Level
(dB re 1uPa at 1m)

Vessel using dynamic positioning (DP) 171

Anchored MODU (actively drilling) 167

Table 9-17: Modelled Broadband Source Levels of Pile driving (impulsive source)

Source Source Level
(dB re 1uPa?.s at 1m)

Pile driving (2,027 kJ hammer) 220

Underwater Noise Impact Levels

Marine species with the greatest sensitivity to underwater noise are marine mammals
(whales and dolphins), turtles and fish (including larvae). Other species that could be
affected by underwater noise include sea snakes, sharks and rays and invertebrates.

Impacts to marine fauna can be grouped in the following decreasing order of effect:

¢ Mortality or potential mortal injury — physical injury that may result in the death of
an animal
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e Impairment:

o Permanent threshold shift (PTS) — a permanent reduction in the ability of
an animal to perceive sound. Recovery is not expected to occur.

o Temporary threshold shift (TTS) — a temporary reduction in the ability of
an animal to perceive sound. Recovery to pre-exposure levels is
expected to occur.

o Masking — no change in the ability for an animal to perceive sound, but
biologically meaningful sounds may be “drowned out” by anthropogenic
noise.

e Behavioural impacts — typically short-term behavioural responses such as
avoidance, surfacing etc. Behaviour will return to normal following cessation of
the anthropogenic noise.

Impact thresholds for the fauna groups were derived from scientific literature and
published guidelines, including:

e Sound exposure guidelines for fishes and sea turtles: a technical report prepared
by American National Standards Institute (ANSI)-Accredited Standards
Committee S3/SC1 and registered with ANSI (Popper et al. 2014)

e Technical guidance for assessing the effects of anthropogenic sound on marine
mammal hearing (National Oceanic and Atmospheric Administration (NOAA)
2018) and updated noise exposure criteria (Southall et al. 2019)

e Sound Criteria and Thresholds for U.S. Navy Acoustic and Explosive Effects
Analysis (Finneran et al. 2017).

Marine Mammals (Cetaceans)

The vulnerability of marine mammals to underwater noise is linked to their ability to
perceive sound. Cetaceans can be grouped based on similarities in their hearing range.
Underwater noise exposure thresholds can then be weighted for each cetacean group
to emphasise noise frequencies to which a group may be particularly vulnerable. This
approach is described in Southall et al. (2007) and has been applied to a range of
underwater noise guidelines and impact assessments on cetaceans. Southall et al.
(2019) updated the nomenclature to describe the three cetacean hearing groups as
“Low-frequency”, “High-frequency” and “Very high-frequency” to better reflect their
hearing sensitivities in marine bioacoustics terms. Only low frequency (e.g. baleen
whales) and high frequency (e.g. dolphins) may be present in the Operational Area,
therefore very high frequency cetaceans are not considered further. Most of the noise
associated with Crux development drilling activities involves non-impulsive noise
sources, such as MODU and vessel noise, however, pile driving and acoustic positioning
equipment would involve impulsive noise as well for short durations. The impact
thresholds for continuous (non-impulsive)® underwater noise are summarised in Table

8 Underwater noise can generally be considered as two types:

e impulsive noise — typically discrete, short duration noises punctuated by periods of
low/no noise, characterised by high peak sound pressure levels with relatively rapid
rise and decay times, and

« non-impulsive — noises that do not have rapid rise and decay times, typically of longer
duration.
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9-18 and for impulsive noise in Table 9-19. These are derived primarily from technical
guidelines and exposure criteria published by NOAA (2018) and Southall et al. (2019).

Table 9-18: Marine Mammal Sound Exposure Criteria (Continuous Noise)

Type of Animal Generalised PTS - TTS - Behaviour
Hearing Range' Permanent Impairment SPL?
[Hz] Injury SEL
SEL (received (dB re 1 yPa)
levels)? (dB re 1
(dB re 1 pPaZs uPa’.s Lep,
Le/p, 24n) 24h)
Low-frequency 7 — 35,000 199 dB Lesp, 24n 179 dB Lep 120 dB Lp
cetaceans (baleen
whales including
humpback, blue, sei,
fin, brydes, etc)
High-frequency 150 — 160,000 198 dB Lesp, 24n 178 dB Lep 120 dB Lp
cetaceans (dolphins,
toothed whales,
beaked whales,
bottlenose whales)

Notes:

Represents the generalised hearing range for the entire group as a composite (i.e. all species within the
group), where individual species hearing ranges are typically not as broad.

LE/p, 24h is the weighted cumulative sound exposure level ( L ep) and has a reference value of 1uPa?.s.
The recommended accumulated period is 24 hrs. The weighted cumulative sound exposure level thresholds
could be exceeded in a multitude of ways (i.e., varying exposure levels and durations, duty cycle).

Lp — Continuous (non-impulsive) noises are quantified as Sound Pressure Level (SPL, or Lp) using units of

dBre 1 uPa.

Table 9-19: Marine Mammal Sound Exposure Criteria (Impulsive Noise)

“Copy No 01 is always electronic: all printed copies of “Copy No 01” are to be considered uncontrolled.

Type of Animal PTS - PTS - TTS - TTS - Behaviour
Permanent Permanent Impairment Impairment SPL
Injury Injury Peak SPL SEL
FEE D Eas (unweighted) | (weighted) | (9B re
(unweighted) | (weighted)? g 9 uPa)
(dBre1pPa) | (dBre1 | (dBretuPa) | (dBre
uPazs L, MPa%.s Lep,
241) 24h)
Low-frequency 219 183 213 dB 168 160 dB Lp
cetaceans (baleen
whales including
humpback, blue,
sei, fin, brydes, etc)
High-frequency 230 202 dB 224 dB 170 160 dB Lp
cetaceans
(dolphins, toothed
whales, beaked
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Type of Animal PTS - PTS - TTS - TTS - Behaviour
Permanent | Permanent Impairment Impairment SPL
LT L 1157 Peak SPL SEL
FEEl D Eas (unweighted) | (weighted) | (9Bre
(unweighted) | (weighted)? g 9 uPa)
(dBre1pPa)| (dBre1 | (dBretuPa) | (dBre
pPa?s Lep, uPa®s Lep,
24h) 24h)
whales, bottlenose
whales)

Sea Turtles, Fish and Other Fauna

Table 9-20 provides a summary of sound exposure guidelines for fishes and sea turtles
for shipping and continuous sounds, relevant for Crux MODU and support vessel
operations, based on Popper et al. (2014) and Finneran et al. 2017 respectively. Table
9-21 provides similar guidelines for pile driving operations.

Table 9-20: Fish, Larvae and Sea Turtle Noise Criteria for Shipping and Continuous Sounds
(Source: Popper et al. 2014; Finneran et al. 2017)

Type of Mortality Impairment Behaviour
animal and
Potential | Recoverable TTS Masking
Mortal Injury
Injury
Fish (N) Low 170 dB Lp for | 158 dB Lp for | (N) High (N) High
(I) Low 48 h 12 h (I) High (I) Moderate
(F) Low (F) High (F) Low
Eggs and | (N) Low (N) Low (N) Moderate | (N) High (N) High
larvae (I) Low (I Low (I Low (I) High (I) Moderate
(F) Low (F) Low (F) Low (F) (F) Low
Moderate
Turtles (N) Low 220 200 (N) High (N) Moderate
(1) Low (Weighted (Weighted (I) Moderate | (I) Moderate
(F) Low SEL24h  — | SEL24h — | (F) Low (F) Low
LE.p,24h; dB | LE.p,24h; dB
re 1 yPa%s) | re 1 uPa%s)

Note: Where insufficient data existed to recommend objective guidelines, a subjective approach is adopted
in which the relative risk (High, Moderate, Low) of an effect is placed in order of rank at three distances from
the source — Near (N), Intermediate (1), and Far (F) (top to bottom within each cell of the table, respectively).

“Near” might be considered to be in the tens of metres from the source, “intermediate” in the hundreds of
metres, and “far” in the thousands of meters.
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Table 9-21: Fish, Larvae and Sea Turtle Noise Criteria for Pile Driving (Source: Popper et

al. 2014; Finneran et al. 2017)

Type of Mortality and Impairment Behaviour
animal Potential
Mortal Injury | Recoverable TTS Masking
Injury
Fish (no | >219dBLE,p | >216 dBLE,p | >186 dB | N) Moderate | (N) High
swim or or LE,p (I) Low (1) Moderate
bladder) >213dBLpk | >213dBLpk (F) Low (F) Low
Fish (swim | 207 dB LE,p 203 dB LE,p 186  dB | (N) High (N) High
bladder or or LE,p (1) High (1) High
involved in | >207 dB Lpk | >207 dB Lpk (F) Moderate | (F) Moderate
hearing)
Eggs and | 210dB LE,p (N) Moderate (N) (N) Moderate | (N) Moderate
larvae or (I) Low Moderate | (I) Low (I) Low
> 207 dB Lpk | (F) Low (I Low (F) Low (F) Low
(F) Low
Turtles >210 dB LE,p | (N) High (N) High (N) High 175 dB re 1
or (I Low (1) Low (I) Moderate | yPa (SPL)
>207 dB Lpk (F) Low (F) Low (F) Low

Note: Where insufficient data existed to recommend objective guidelines, a subjective approach is adopted
in which the relative risk (High, Moderate, Low) of an effect is placed in order of rank at three distances from
the source — Near (N), Intermediate (I), and Far (F) (top to bottom within each cell of the table, respectively).

“Near” might be considered to be in the tens of metres from the source, “intermediate” in the hundreds of
metres, and “far” in the thousands of meters.

Sharks and rays were grouped with fish (no swim bladder) (Table 9-20 and Table 9-21)
for this assessment of impacts. No suitable published guidelines were identified for sea
snhakes.

While there are reputable published studies indicating the potential for underwater noise
to impact upon invertebrates, there is currently insufficient evidence for the setting of
interim quantitative impact assessment criteria. However, qualitative criteria based on
relative risk, such as those adopted by Popper et al. (2014), may be used for impulsive
noise (Table 9-22) (SVT 2018). No published studies or guidelines on the potential
invertebrate response to non-impulsive/continuous noise sources (e.g. drilling) have
been identified. Invertebrates have been considered in the assessment of risks and
impacts from underwater noise based on these grounds.

Table 9-22: Suggested Invertebrate Sound Exposure Assessment Criteria for Impulsive
Sources (Source: SVT 2018)

Type of animal Mortality and Impairment - Behaviour
Potential Mortal Recoverable
Injury Injury
Invertebrates (N) Moderate (N) High (N) High
(I Low (I) Low (I) Moderate
(F) Low (F) Low (F) Low

Note: Where insufficient data existed to recommend objective guidelines, a subjective approach is adopted
in which the relative risk (High, Moderate, Low) of an effect is placed in order of rank at three distances from
the source — Near (N), Intermediate (I), and Far (F) (top to bottom within each cell of the table, respectively).

“Near” might be considered to be in the tens of metres from the source, “intermediate” in the hundreds of
metres, and “far” in the thousands of meters.
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Modelling Results vs Threshold Levels

Underwater noise modelling conducted by SVT (2018) was included in Appendix | of the
Crux Offshore Project Proposal (OPP) (Shell 2020) for expected noise levels from drilling
and pile driving activities associated with the project.

Drilling Activities

Crux development drilling activities have the potential for localised and temporary noise
impacts on marine fauna, including fish, marine turtles and cetaceans. Based on the
thresholds outlined above and the hearing ranges for different fauna, no marine fauna
permanent injury, recoverable injury, TTS or behavioural disturbance criteria were
exceeded for any drilling scenario modelled by SVT (2018) for the project.

Vessel noise

Modelling of vessel noise, based on a tender vessel operating on DP (at high propeller
rates inducing significant cavitation), for a total of 1 hour showed:

1. No marine fauna criteria for permanent injury, PTS or TTS were exceeded under the
modelled scenario

2. The criterion for behavioural disturbance to low-frequency cetaceans may be
exceeded by a tender on DP within a 1.6 km range

3. Marine fauna impact criteria for fish, larvae, sea turtles and high-frequency cetaceans
were not exceeded for the vessel scenario modelled.

Pile driving activities

Crux pile driving activities also have the potential to result in noise impacts on marine
fauna. Based on modelling of an MHU-600 Hammer (660kJ energy, 95% efficiency), no
marine fauna permanent injury, recoverable injury, TTS or behavioural disturbance
instantaneous assessment criteria (i.e. peak SPL) were exceeded.

Behavioural disturbance criteria for a single hammer strike were also met for low-
frequency and high-frequency cetaceans at a range extending to 2.7 km (SVT 2018).

Potential cumulative exposure was also modelled based on an estimated maximum of
6,530 strikes in a 24-hour period. However, it is noted that cumulative exposure assumes
the receiving animal remains stationary in the area throughout the entire 24-hour period
and also assumes that the pile is driven at maximum energy for the maximum number
of strikes. These assumptions result in unrealistically large impact ranges and it is
considered unlikely that an animal would remain within receiving ranges at which impact
criteria may be exceeded for an extended period.

The following thresholds were met under the cumulative exposure scenario:

1. The criterion for permanent injury to fish (no swim bladder) for a likely daily exposure
was not reached.

2. There is potential for permanent injury to fish (with swim bladder), larvae and sea
turtles within a range of up to 390 m, based on the daily exposure criterion.

3. There is potential for onset of permanent threshold shift in high-frequency and low-
frequency cetaceans within a range of up to 14 km and 17.3 km respectively based
on the daily exposure criterion.

4. The potential for onset of TTS in low-frequency cetaceans using the daily exposure
criterion extends to a range of 57.8 km.

5. The potential for onset of TTS in high-frequency cetaceans using the daily exposure
criterion extends to a range of 56.9 km.
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6. The range for onset of recoverable injury for fish (with swim bladder) is met at 1 km
using the daily exposure criterion.

7. The range for recoverable injury for fish (no swim bladder) using the daily exposure
criterion is not reached at any location.

8. There is potential for onset of TTS in fish within a range of 13.4 km using the daily
exposure criterion.

9.5.2 Description and Evaluation of Impacts

Physical Environment

There are no impacts on the physical environment protected under the EPBC Act such
as air or water quality. Noise impacts are limited to the biological environment as
discussed below.

Biological Environment
Benthic Communities

The Operational Area is located in waters approximately 90-180 m deep. Benthic habitat
surveys in the Operational Area indicated a very low abundance of macrobenthic fauna
(Fugro 2017a, AECOM (2017). Given the modelled noise levels for drilling, operational
and pile driving activities associated with the project, impacts to benthic communities
because of underwater noise are not expected.

No known offshore reefs or islands are in close proximity to the Operational Area, with
the closest shoals approximately 14-24 km to the north west. These shoals may
potentially be exposed to short-term increases in underwater noise levels during pile
driving operations. However, based on the noise attenuation away from noise sources
within the Operational Area, as demonstrated by modelling (SVT 2018), and the short
duration of piling activities there are no credible potential impacts to benthic communities
at these shoals as a result of project operations.

Pelagic Communities

Pelagic communities in the Operational Area include planktonic communities and pelagic
fish and invertebrates.

Planktonic communities comprise a diverse range of taxa, which will differ in their
potential to be impacted by underwater noise. Many species of pelagic and demersal
fish have a planktonic larval stage. Modelling studies by the Commonwealth Scientific
and Industrial Research Organisation (CSIRO) indicate that planktonic communities are
highly dynamic and have the potential to recover rapidly following disturbance
(Richardson et al. 2017). Experiments have shown mixed results of larval stages to
underwater noise. For example, experiments on several species of fish larvae and
lobster larvae did not detect significant effects as a result of high intensity impulsive noise
(Bolle et al. 2012; Day et al. 2016; Payne et al. 2009).

An assessment of the underwater noise generated by drilling operations and vessel
noise planned in the Crux Operational Area showed exposure criteria for larvae were not
exceeded in the modelling for these activities. Impacts from these continuous noise
sources to plankton are therefore not considered credible. Modelling of pile driving noise
showed permanent or temporary injury threshold criteria were not met for larvae from a
single hammer strike, but permanent injury could occur if larvae remain within 390 m of
the pile throughout a 24-hour period. Potential impacts would therefore be highly
localised and of short duration during the installation of the two docking piles. The
residual impact consequence to planktonic communities is considered to be Slight
(Magnitude - 1, Sensitivity — L).
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The Operational Area is not expected to host highly abundant or diverse assemblages
of fish, sharks or rays (Note, potential impacts to whale sharks from underwater noise
are addressed below in the assessment of impacts to threatened and migratory species).
The noise modelling indicates that no exceedance of the permanent or temporary injury
or behavioural disturbance thresholds for any category of fish would occur in the
Operational area for drilling or operational activities, or for a single strike of the pile
hammer. Modelling of cumulative exposure during piling indicates permanent injury of
fish (with swim bladder) could occur if an individual were to remain within 390 m of the
pile throughout a 24-hour period of continuous piling, while recoverable injury of fish (with
swim bladder) could occur within 1 km. However, given the highly mobile nature of most
fish, sharks and rays, exposure over a 24 hour period within these ranges is unlikely.
TTS could also occur for 24-hour exposure of fish within 13.4 km.

Continuous noise sources from the Crux drilling program are assessed to have a Minor
residual impact consequence (Magnitude - 2, Sensitivity — L) on resident and transient
fish populations. Impulsive noise from transponders and pile driving is similarly expected
to have a Minor consequence given the short duration of the activity and lack of habitat
supporting diverse fish assemblages in the vicinity of the Operational Area.

Threatened and Migratory Species
Marine Mammals

Most cetacean species use sound to communicate (e.g. humpback whale calls) or
perceive their environment (e.g. echolocation of prey). This reliance on underwater
noise, and their high conservation value, makes cetaceans of concern when assessing
potential impacts from underwater noise. Low frequency cetaceans are expected to be
most vulnerable to underwater noise from Crux drilling activities, including pile driving
and support operations.

Several low frequency cetaceans (blue, humpback, sei, fin and Bryde’'s whales) were
identified as potentially occurring within the Operational Area (Section 7.3.5). Noise
monitoring in the Timor Sea for the Barossa development indicated pygmy blue and
Bryde’s whales are the most likely to occur (McPherson et al. 2016). Detection of low-
frequency cetaceans calls were not constant, but occurred sporadically, often in groups
or sets of calls. Humpback whales are considered unlikely to occur due to known
distribution data. The closest marine mammal BIA to the Operational Area is the
migration BIA for pygmy blue whales, which is 120 km to the west.

High frequency cetaceans are also vulnerable to underwater noise, although their
hearing range means they are more vulnerable to noise frequencies overlapping their
functional hearing range (approximately 150 Hz to 160 kHz). High frequency cetaceans
include most toothed whales, dolphins and beaked whales and a number of species of
high frequency cetaceans were identified as potentially occurring within the Operational
Area and adjacent EMBA (Section 7.3.5). Noise monitoring in the Timor Sea indicates
high-frequency cetaceans are present year-round (McPherson et al. 2016).

The noise modelling conducted for the Crux OPP (SVT 2018) indicated that during pile
driving the instantaneous peak thresholds (i.e. the peak SPL from a single hammer
strike) for PTS and TTS will not be exceeded at any range for low frequency and high
frequency cetaceans. The instantaneous behavioural disturbance threshold for a single
hammer strike is exceeded out to a radius of 2.7 km.

The cumulative (i.e. 24-hour) PTS and TTS thresholds for low frequency cetaceans were
predicted by the modelling to be exceeded at 17.3 km and 57.8 km respectively. These
thresholds are highly conservative as they are based on a worst-case hammer size and
they also rely on the cetacean remaining within the threshold radius for the duration of
the entire 24-hour period. This is considered very unlikely, as low frequency cetaceans
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in the area are typically migrating and would be expected to move away from
uncomfortable stimuli (i.e. high noise levels). Behavioural responses of cetaceans
exposed to acoustic disturbance shows typical behavioural response is to move away
from unpleasant stimuli. Several species of cetacean, including humpback and minke
whales, have been shown to avoid high intensity low frequency sound (Dunlop et al.
2013, Kvadsheim et al. 2017, Sivle et al. 2015). The oceanic low frequency cetaceans
that may occur within the Operational Area are expected to be able to move away from
the piling noise rapidly. For example, speeds of sei whales and blue whales have been
estimated at > 6 km/hr, and individual animals can easily exceed 100 km in a 24-hour
period (Double et al. 2014, Prieto et al. 2014) and hence move away from the piling
before the time-based PTS and TTS are exceeded. Considering the expected low
utilisation of the Operational Area by low frequency cetaceans, avoidance behavioural
responses and nature of the piling activity, no low frequency cetaceans are expected to
be exposed to noise levels exceeding the 24-hr PTS or TTS thresholds. The nearest
known aggregation of whales is the seasonal presence of blue whales in their migratory
corridor, which lies approximately 120 km to the west of the Operational Area. Given this
distance is well beyond the range at which cumulative PTS or TTS may occur, blue
whales will not be significantly impacted by piling noise.

The cumulative (i.e. 24-hour) PTS and TTS thresholds for high frequency cetaceans
were predicted by the modelling to be exceeded at 14 km and 56.9 km respectively. As
with the low frequency cumulative thresholds, these PTS and TTS thresholds are highly
conservative, as they rely on the cetacean remaining within the threshold radius for the
duration of the entire 24-hour period. This is considered very unlikely, as mid frequency
cetaceans in the area are highly mobile and would be expected to move away from
uncomfortable stimuli (i.e. high noise levels). The instantaneous behavioural disturbance
threshold for a single hammer strike is exceeded out to a radius of 2.7 km.

The modelling assessment did not indicate that drilling of vessel DP noise would exceed
any of the low or mid frequency cetacean impact thresholds defined for continuous noise
at any range. Vessel DP noise was predicted to exceed the low frequency cetacean
behavioural impact threshold at a range of 1.6 km.

Based on the results of the noise assessment, the short duration of exposure to impulsive
noise sources, the cetacean species that may occur within the Operational Area and the
controls Shell will implement, potential impacts are expected to consist of behavioural
disturbance only. This behavioural disturbance is likely to consist of avoidance of areas
of high noise intensity, which may inhibit other behaviours such as feeding. Behavioural
will be restricted in time to relatively short periods when high noise intensity activities are
occurring. Following cessation of noise generation, animal behaviour is expected to
return to normal. Following implementation of controls (e.g. piling “soft start-up”),
potential impacts such as mortality, injury, PTS and TTS are considered very unlikely to
occur.

The overall impact consequence for marine mammals is considered to be Minor
(Magnitude — - 2, Sensitivity — M).

Marine Reptiles

Marine reptiles such as turtles and sea snakes are not known to be particularly sensitive
to underwater noise. Research on marine turtles suggests that functional hearing is
concentrated at frequencies between 100 and 600 Hz (which is a subset of the low
frequency cetacean range). Several turtle species were identified as likely to occur within
the Operational Area (Section 7.3.5), although no critical habitat or BIAs overlap the
Operational Area. The water depth and benthic habitat within the Operational Area is
typically too deep for turtle foraging for several species (e.g. Hays et al. 2001; Polovina
et al. 2003), although species that eat primarily pelagic prey (e.g. leatherback and
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juvenile green turtles) may forage for pelagic prey. As such, turtles are expected to occur
only at low densities within the Operational Area and are likely to be transiting the area
rather than foraging, breeding or nesting.

The noise modelling conducted for the OPP (SVT 2018) indicated that none of the noise
sources that may arise from the Crux project would not exceed the instantaneous
threshold for permanent injury of fatality, nor the behavioural impact threshold, for marine
turtles or sea snakes at any range. The 48-hour cumulative PTS threshold for turtles is
exceed out to a range of 390 m for piling noise, however continuous piling activities will
not occur for 48 consecutive hours. PTS for marine turtles is not considered credible.

Continuous noise from drilling and vessel activities may result in behavioural disturbance
in a localised area around activities. However, the potential for impairment (including
recoverable injury, TTS and masking) is low. Noise associated with drilling of the
foundation wells is highly unlikely to impact turtles that may be foraging at any of the
shoals within the Crux in-field development area, considering the nearest shoal is 14 km
from the Operational Area and well beyond the predicted area of impact.

Based on the results of the noise assessment, potential impacts to marine reptiles will
be restricted to short term behavioural disturbance to animals in close proximity to high
intensity noise sources. Given the expected low density of turtles within the Operational
Area this potential impact would only affect a relatively small portion of turtle populations
in the region. Recovery from behavioural disturbance is expected to occur immediately
once the noise emission is ceased. The overall impact consequence for marine reptiles
is considered to be Minor (Magnitude — - 2, Sensitivity — M).

Whale Sharks

Whale sharks occur within the Operational Area (e.g. traversing the open waters within
or surrounding the Operational Area during migration to/from aggregation off Ningaloo
Reef) and a BIA for whale sharks overlaps with the Operational Area. However, it is
expected that whale shark presence would not be in significant numbers as there is no
main aggregation area within the vicinity of the Operational Area, and their presence
would be transitory and of a short duration. This is consistent with tagging studies of
whale shark movements which show continual movement of whale sharks in deeper,
open offshore waters (Meekan and Radford 2010). Given the contrast to the feeding
behaviour off aggregation areas such as Ningaloo Reef, the BIA is unlikely to be a
dedicated foraging area; rather, it is likely to be a broad area within which migratory
movements can be expected. This is consistent with the Conservation Advice (TSSC
2015a) for this species which indicates this BIA up the north west coast is a migration
corridor than significant foraging habitat. There are no constraints preventing whale
sharks from moving away from the Operational Area (e.g. shallow water or shorelines).

Whale sharks forage on plankton (as well as small fish), and high intensity underwater
noise has been shown to result in impacts to some taxa within zooplankton communities.
Recent observations by McCauley et al. (2017) provides evidence of considerable
mortality of crustacean zooplankton (e.g. copepods and nauplii larval stage of
crustaceans) over short timeframes. However, longer term impacts may be much less
discernible due to the high turnover of planktonic communities and the movement of
water masses. Modelling studies by the CSIRO indicate that planktonic communities are
highly dynamic and have the potential to recover rapidly following disturbance
(Richardson et al. 2017). As a result, impacts to zooplankton, which are of short duration,
will not negatively affect whale sharks moving through the area. Note that small
crustacean zooplankton comprise only part of whale shark diets, with larger plankton and
nekton (e.g. krill and baitfish) forming a part of the species’ diet (Colman 1997).
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Whale sharks are not considered to be particularly vulnerable to noise related impacts
and were categorised as ‘fish with no swim bladder’ above in determining impact
thresholds. The modelling assessment conducted for the OPP (SVT 2018) predicted that
no exceedance of the permanent or recoverable injury threshold for fish with no swim
bladder would occur under any of the noise scenarios considered. The cumulative TTS
for piling noise may occur out to a range of 13.4 km, noting that the study results are
conservative (i.e. likely to over-estimate received sound levels) and assume an individual
would remain within the impact range for a 24 hour period.

Based on the results of the noise assessment, the potential impacts to whale sharks are
expected to be a minor, short-term behavioural disturbance. The overall impact
consequence for whale sharks is considered to be Minor (Magnitude — - 2, Sensitivity —
M).

9.5.3 Impact Assessment Summary

Table 9-23 lists the highest residual impact consequence ranking of the relevant
environmental receptor groups.

Table 9-23: Noise Evaluation of Residual Impacts

Environmental Receptor

Magnitude
Sensitivity
Residual
Impact
Consequence

Evaluation — Planned Impacts

Biological Environment -

N
<

Minor
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9.5.4 ALARP Assessment and Environmental Performance Standards

Table 9-24: ALARP Assessment and Environmental Performance Standards

Hierarchy of
Controls

Control Measure

Adopted?

Justification

EPS #

Environmental Performance
Standard (EPS)

Measurement
Criteria

Elimination

N/A

N/A

No additional or alternative control
measures have been identified for the
Crux development drilling activity in
relation to underwater noise.

N/A

N/A

N/A

Substitution

N/A

N/A

No additional or alternative control
measures have been identified for the
Crux development drilling activity in
relation to underwater noise.

N/A

N/A

N/A

Engineering

N/A

N/A

No additional or alternative control
measures have been identified for the
Crux development drilling activity in
relation to underwater noise.

N/A

N/A

N/A

Administrative
and
Procedural
Controls

Vessel interactions with
threatened and migratory
species to follow the of EPBC
Regulations 2000 — Part 8
Division 8.1 (Regulations 8.05
and 8.06) and the Australian
National Guidelines for Whale
and Dolphin Watching 2017
(Commonwealth of Australia
2017Db). In particular:

e Marine support vessels
will not deliberately

Yes

The EPBC Regulations 2000 — Part 8
Division 8.1 (Regulations 8.05 and 8.06)
and the Australian National Guidelines
for Whale and Dolphin Watching 2017
(Commonwealth of Australia 2017b) are
recognised as the industry standard for
minimising disturbance due to physical
presence and noise to whales and
dolphins and will be applied to other
species as relevant, .i.e. turtles and
whale sharks.

3.1

Vessels comply with EPBC
Regulations 2000 Part 8,
Division 8.1 Interacting with
cetaceans and the Australian
National Guidelines for Whale
and Dolphin Watching (2017).

Incident report form
used to record
breaches of
requirements
outlined in the
EBPC Regulations
2000 and Australian
National Guidelines
for Whale and
Dolphin Watching.
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Hierarchy of | Control Measure Adopted? | Justification EPS # | Environmental Performance | Measurement
Controls Standard (EPS) Criteria
approach closer than 50
m to a dolphin, turtle or
whale shark; 100 m for an
adult whale; 300 m for a
whale calf; and 150 m for
a dolphin calf.
If the whale, dolphin, turtle or
whale shark shows signs of
being distressed, marine
support vessels will
immediately withdraw from
the caution zone at a constant
speed of less than 6 knots.
Administrative | Procedures for pile driving Yes Alignment with the ‘Standard 3.2 Pile driving activities willbe | MFO Logs
and activities conducted for Management Procedures’ set out in undertake in line with
Procedural installation of the docking EPBC Act Policy Statement 2.1 — procedures, specifically:
Controls piles have been adapted from Interaction between Offshore Seismic e A suitable number of
the ‘Standard Management Exploration and Whales: Industry crew will be trained by an
Procedures’ set out in EPBC Guidelines, for pile driving activities experienced MFO and be
Act Policy Statement 2.1 — (including adaptions based on piling onboard the installation
Interaction between Offshore equipment and operating restrictions), vessel before any piling
Seismic Exploration and will minimise the risk of impairment or will occur, such that at
Whales: Industry Guidelines, disturbance from underwater noise to least one trained MFO
specifically: whales. will be on watch during
e A suitable number of As the piling activities are intrinsically the piling activity.
crew will be trained by an different to seismic activities the Pre-Start-up-Visual
experienced Marine procedures outlined within the control Observation:
Fauna Observer (MFO) measure have been adapted from EPBC During davliaht h
and be onboard the Act Policy Statement 2.1, to operate * uring daylight hours,
installation vessel before within the limitations of the piling visual observations
(using binoculars and the
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Hierarchy of | Control Measure Adopted? | Justification EPS # | Environmental Performance | Measurement
Controls Standard (EPS) Criteria

any piling will occur, such equipment and associated operating naked eye from a high

that at least one trained procedures. i.e. if a whale enters the vantage point on the

MFO will be on watch 1000 m or 500 m zones while full strike Vessel) for the presence

during the piling activity. piling is being undertaken and of whales will be

Pre-Start-up-Visual engineering limitations require piling to undertaken by a suitably

Observation: continue (until final position is achieved), trained crew member for

«  During daylight hours it is deemgd Fhat the whale has eqtered at least 30 minutes
visual observations ’ the poteptlal |mpacf[ zone voluntgrlly {:md before the N
(using binoculars and the the_ requ_lrem_ent to |mpl_ement mitigation commencement of piling
naked eye from a high gct.|0n§ is \{0|d. Even with these . activities.
vantage point on the limitations in place, the control still Soft Start Procedure (also
Vessel) for the presence provides reduction in potential noise known as ramp-up):
of whales will be impacts to whales. e The hammer piling will be
undertaken by a suitably initiated at the lowest
trained crew member for striking force (where
at least 30 minutes equipment allows), with a
before the gradual ramp-up over a
commencement of piling 30-minute period until the
activities. full striking power is

Soft Start Procedure (also reached.

known as ramp-up): Operations Procedure:

e The hammer piling will be e During daylight hours,
initiated at the lowest trained crew should
striking force (where undertake visual
equipment allows), with a observations
gradual ramp-up over a continuously during the
30-minute period until the piling activity.
full striking power is . Any break in p|||ng
reached. greater than a 30-minute

Operations Procedure:
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Hierarchy of | Control Measure Adopted? | Justification EPS # | Environmental Performance | Measurement
Controls Standard (EPS) Criteria

e During daylight hours, period will reinitiate the
trained crew should soft start requirement.
undertake visual Stop Work Procedure:
observations e If a whale is sighted
continuously during the o

o o within the 3km
piling activity. ;
R observation zone an

* Anybreakinpiling additional trained crew
greater than a 30-minute member should also be
period will relnltlate the brought to the bridge to
soft start requirement. continuously monitor the

Stop Work Procedure: whale whilst in sight.

o If awhale is sighted o If awhale is sighted
within the 3km within or is about to enter
observation zone an the protection zone (1
additional trained crew km), the acoustic source
member should also be should be powered down
brought to the bridge to to the lowest possible
continuously monitor the setting (where
whale whilst in sight. equipment/operating

o Ifawhaleis sighted procedure allows). If a
within or is about to enter whale is sighted or is
the protection zone (1 about to enter the Shut-
km), the acoustic source down zone (500 m), the
should be powered down acoustic source should
to the lowest possible be shut down completely.
Setting (Where It is noted that for
equipment/operating engineering purposes it
procedure allows). If a may not be possible to
whale is sighted or is shut-down or reduce
about to enter the Shut-
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Hierarchy of | Control Measure Adopted? | Justification EPS # | Environmental Performance | Measurement
Controls Standard (EPS) Criteria
down zone (500 m), the striking power until the
acoustic source should pile is in its finial position.
be shut down completely. o Power-up of the acoustic
Itis noted that for source with soft-start
engineering purposes it procedures should only
may not be possible to occur after the whale has
shut-down or reduce been observed to move
striking power until the outside the protection
pile is in its finial position. zone, or when 30
e Power-up of the acoustic minutes have lapsed
source with soft-start since the last whale
procedures should only sighting.
occur after the whale has « Night-time and Low
been observed to move Visibility Procedures:
outside the protection Operations may proceed
zone, or when 30 provided that there have
minutes have lapse