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1 Introduction

1.1 Proposed Activity

BHP Petroleum (Australia) Pty Ltd (BHP) as Titleholder under the Offshore Petroleum and Greenhouse Gas
Storage (Environment) Regulations 2009 (Commonwealth) (referred to as the Environment Regulations),
proposes to remove mercury scale from the Griffin gas export pipeline (GEP) and decommission the GEP.
The Griffin GEP is located within Pipeline Licence WA-3-PL, in Commonwealth waters, and extends from the
pipeline end manifold (PLEM) in the Griffin field through WA State waters (Pipeline Licence TPL/10) to the
shore. Water depths along the GEP range from 130 m at the pipeline end manifold (PLEM) to 90 m at the
State/Commonwealth waters boundary.

This GEP mercury removal and decommissioning activity will hereafter be referred to as the petroleum activity
and forms the scope of this Environment Plan (EP). A detailed description of the petroleum activity is provided
in Section 4.

This EP has been prepared as part of the requirements under the Environment Regulations, as administered
by the National Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA).

1.2 Purpose of the Environment Plan

In accordance with the objectives of the Environment Regulations, the purpose of this EP is to demonstrate
that:

e the potential environmental impacts and risks from planned (routine and non-routine) activities and
unplanned events (including emergency situations) of the petroleum activity are identified and described

e appropriate management controls will be implemented to reduce impacts and risks to a level that is ‘as
low as reasonably practicable’ (ALARP) and acceptable

e the petroleum activity is performed in a manner consistent with the principles of ecologically sustainable
development (as defined in Section 3A of the Environment Protection and Biodiversity Conservation Act
1999 (Cwith) (EPBC Act)).

The EP describes the process used by BHP to identify and evaluate potential environmental impacts and risks
arising from the petroleum activity, and defines the environmental performance outcomes, performance
standards and measurement criteria to be applied to manage the impacts and risks to ALARP and acceptable
levels. This EP includes an implementation strategy for monitoring, auditing and managing the petroleum
activity to be performed by BHP and its contractors. The EP documents and considers consultation with
relevant authorities, persons and organisations.

1.3 Scope of this Environment Plan

A detailed description of the petroleum activity is provided in Section 4. The spatial boundary of the petroleum
activity has been described and assessed using the operational area, which is described in Section 4.4.

The scope of this EP does not include the movement of the project vessels outside of the operational area.
These activities will be performed in accordance with other relevant maritime and aviation legislation, most
notably the Navigation Act 2012 (Cwith) and Civil Aviation Act 1988 (Cwith).

The Griffin Decommissioning and Field Management EP (GV-HSE-E-0014) includes removal of Griffin field
infrastructure and management of field infrastructure to ensure it may be removed in accordance with section
572(3) of the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act), unless NOPSEMA
accepts and is satisfied that an alternative decommissioning approach delivers equal or better environmental,
safety and well integrity outcomes compared with complete removal.

BHP | 1
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1.4 Overview of HSE Management System

All BHP-controlled activities associated with the petroleum activity will be conducted in line with:
e BHP Charter (Appendix A)
e BHP Environment and Climate Change — Our Requirements
e BHP Wells and Seismic Delivery Management System
e BHP Australian Production Unit (APU) Management System
e BHP Petroleum Health, Safety and Environment (HSE) Standard
e any specific commitments laid out in this EP.

All BHP petroleum sites must maintain up-to-date practices that adhere to the requirements contained in the
BHP Petroleum Health, Safety and Environment Management System and Standard. Activity-specific
environmental management measures specific to the petroleum activity are implemented through this EP.

1.5 Environment Plan Summary

An EP summary will be prepared based on the material provided in this EP, addressing the items listed in
Table 1-1 as required by Regulation 11(4) of the Environment Regulations.

Table 1-1: Environment Plan Summary

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

The location of the activity Section 4.2

A description of the receiving environment Section 5

A description of the activity Section 4
Details of the environmental impacts and risks Section 8 and 9
The control measures for the activity Section 8 and 9
The arrangements for ongoing monitoring of the titieholder's | Section 8 and 9
environmental performance Section 12.4
Response arrangements in the oil pollution emergency plan Section 12.6

Consultation already undertaken and plans for ongoing consultation | Section 6

Details of the titleholder’s nominated liaison person for the activity Section 1.7

1.6 Structure of the Environment Plan

The EP has been structured to reflect the process and requirements of the Environment Regulations, as
outlined in Table 1-2.

Table 1-2: Environment Plan Process Phases, Applicable Environment Regulations and Relevant
Section of Environment Plan

Criteria for Content requirements/relevant Elements Section of EP
acceptance regulations
Regulation 10A(a): Regulation 13: The principle of ‘nature and scale’ | Section 3
is appropriate for the | Environmental Assessment applies throughout the EP Section 3
nature and scale of . ;
- Regulation 14: Section 6
the activity Secti
Implementation  strategy for the ection 7
environment plan Section 8
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Criteria for Content requirements/relevant Elements Section of EP
acceptance regulations

Regulation 16: Section 9

Other information in the environment

plan
Regulation 10A(b): Regulation 13(1)-13(7): Set the context (activity and Section 1
demonstrates that the | 13(1) Description of the activity existing environment) Section 2
environmental 13(2)(3) Description of the Define ‘acceptable’ (the Section 3
impacts and risks of | apvironment requirements, the corporate Section 3
the activity will be 13(4) Requi " policy, relevant persons) ec !on
reduced to as low as (4) Requirements il thei isk Section 6

. . Detail the impacts and risks
reasonably 13(5)(6) Evaluation of environmental Section 7
oracticable impacts and risks Evaluate the nature and scale Section 8
: , 13(7) Environmental performance Detail the control measures — .
:egulatltontlo,?r(]c)t.th outcomes and standards ALARP and acceptable Section 9
emonstrates that the . ]

environmental Regulation 16(a)—16(c):
impacts and risks of | A statement of the titleholder’s
the activity will be of | corporate environmental policy
an acceptable level A report on all consultations between

the titleholder and any relevant

person
Regulation 10A(d): Regulation 13(7): Environmental Performance Section 8
provides for Environmental performance outcomes | Outcomes Section 9
appropriate and standards Environmental Performance
environmental Standards
performance Measurement Criteria
outcomes,
environmental
performance
standards and
measurement criteria
Regulation 10A(e): Regulation 14: Implementation strategy, including: | Section 7
includes an Implementation strategy for the | ¢ systems, practices and Section 11
appropriate _ environment plan procedures Appendix E
implementation e performance monitoring (OPEP)
strategy and ] )
monitoring, recording e Qil Pollution Emergency Plan
arrangements monitoring

e ongoing consultation

Regulation 10A(f): Regulation 13 (1)-13(3): No activity, or part of the activity, | Section 3
does not involve the | 13(1) Description of the activity undertaken in any part of a | gection8
activity or part of the | 13(2) pescription of the environment declared World Heritage property | g vion g

activity, other than
arrangements for
environmental
monitoring or for
responding to an
emergency, being
undertaken in any
part of a declared
World Heritage
property within the
meaning of the EPBC
Act

13(3) Without limiting

[Regulation 13(2)(b)], particular
relevant values and sensitivities may
include any of the following:

(&) the world heritage values of a
declared World Heritage property
within the meaning of the EPBC Act;

(b) the national heritage values of a
National Heritage place within the
meaning of that Act;

(c) the ecological character of a
declared Ramsar wetland within the
meaning of that Act;

(d) the presence of a listed threatened
species or listed threatened ecological
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Criteria for

acceptance

Content requirements/relevant
regulations

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:
(i) a Commonwealth marine area
within the meaning of that Act; or

(i) Commonwealth land within the
meaning of that Act.

Elements

AUSTRALIAN PRODUCTION UNIT

Section of EP

complies with the Act
and the regulations

Details of the Titleholder and liaison
person

Regulation 16(c):
Details of all reportable incidents in
relation to the proposed activity.

Regulation 10A(g): Regulation 11A: Consultation in preparation of the | Section 6
(i) the titleholder has Consultation with relevant authorities, | EP

carried out the persons and organisations, etc.

consultations required | Regulation 16(b):

by Division 2.2A )

> . A report on all consultations between

(ii) the measures (if the titleholder and any relevant person

any) that the

titleholder has

adopted, or proposes

to adopt, because of

the consultations are

appropriate

Regulation 10A(h): Regulation 15: All contents of the EP must Section 1.7

comply with the Offshore
Petroleum and Greenhouse Gas
Storage Act 2006 and the
Environment Regulations

1.7 Titleholder Details

The nominated Titleholder for this activity is BHP Petroleum (Australia) Pty Ltd.

BHP has exploration, development, and production activities in more than a dozen countries around the globe,
including a significant deep-water position in the Gulf of Mexico, and operations in Australia, and Trinidad and
Tobago. BHP’s Australian assets include:

e Macedon Gas Plant — natural gas and condensate (operator)

e Pyrenees Floating Production, Storage and Offloading (FPSO) vessel - crude oil (operator)

e Bass Strait — crude oil, condensate, liquid petroleum gas and natural gas (non-operator)

e North West Shelf — crude oil, condensate, and liquefied natural gas (non-operator).

In accordance with Regulation 15(1) of the Environment Regulations, details of the titleholder are provided in

Table 1-3.

Name

Business address

Telephone number

Email address

Australian Company Number

Table 1-3: Titleholder Details

BHP Petroleum (Australia) Pty Ltd

125 St Georges Terrace, Perth, Western Australia 6000

+61 8 6321 4496

clive.jones@bhp.com

39 006 923 879
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In accordance with Regulation 15(2) of the Environment Regulations, details of the titleholder's nominated
liaison person are provided in Table 1-4.

Table 1-4: Titleholder Nominated Liaison Person

Name ‘ Steve Jeffcote

Position Regional HSE Lead, Australia

Business address 125 St Georges Terrace, Perth, Western Australia 6000

Telephone number +61 8 6321 2789

Email address Steve.Jeffcote@bhp.com

In the event of any change in the titleholder, titleholder parent company, a change in the titleholder’'s nominated
liaison person or a change in the contact details for either the titleholder or the liaison person, BHP will notify
NOPSEMA in writing in accordance with Regulation 15(3) of the Environment Regulations.
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2 Legislative Framework

2.1 Commonwealth Legislation

Environmental aspects of petroleum activity in Australian Commonwealth waters are controlled by two main
statutes, the OPGGS Act and the EPBC Act. Each of these, as applicable to the petroleum activity, is described
in the next sections. There are also applicable Commonwealth and West Australian statutes and regulations,
International Agreements and Conventions and other applicable standards, guidelines, and codes under which
the activities are implemented. These are listed in Appendix B of this EP.

2.1.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The OPGGS Act provides the regulatory framework for all offshore exploration and production activities in
Commonwealth waters (those areas beyond three nautical miles from the Territorial sea baseline and in the
Commonwealth Petroleum Jurisdiction Boundary). The Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations (referred to as the Environment Regulations) have been made under the auspices
of the OPGGS Act for the purposes of ensuring (as described in Section 3) “...any petroleum activity or
greenhouse gas activity carried out in an offshore area is:

e carried out in a manner consistent with the principles of ecologically sustainable development set out in
section 3A of the EPBC Act

e carried out in a manner by which the environmental impacts and risks of the activity will be reduced to
as low as reasonably practicable

e carried out in a manner by which the environmental impacts and risks of the activity will be of an
acceptable level”.

This EP meets the requirements of the Environment Regulations by providing a plan that:
e is appropriate for the nature and scale of the activity

e demonstrates the environmental impacts and risks of the activity will be reduced to as low as
reasonably practicable

e demonstrates the environmental impacts and risks of the activity will be of an acceptable level

e provides for appropriate environmental performance outcomes, environmental performance standards
and measurement criteria

e includes an appropriate implementation strategy and monitoring, recording, and reporting
arrangements

e does not involve the activity or part of the activity, other than arrangements for environmental
monitoring or for responding to an emergency, being performed in any part of a declared World
Heritage property within the meaning of the EPBC Act

e demonstrates that:
o an appropriate level of consultation, as required by Division 2.2A, has been performed
o the measures (if any) adopted, or proposed to adopt, because of consultations are appropriate
o complies with the OPGGS Act and the Environment Regulations.

The OPGGS Act and supporting regulations address licensing, health, safety and environmental matters for
offshore petroleum and gas exploration and production operations in Commonwealth waters. Obligations in
relation to the maintenance and removal of equipment and property brought onto title are provided in OPGGS
Act section 572. Section 572 requires the removal of property when it is no longer used, unless NOPSEMA
has accepted alternative arrangements where justification is appropriate and with regard to the Australian
Government Offshore Petroleum Decommissioning Guideline (Commonwealth of Australia, 2018). Field
management covered under the Griffin Decommissioning and Field Management EP (GV-HSE-E-0014)
evaluates the infrastructure integrity and applies applicable measures, based on risk, to ensure subsea
infrastructure may be removed in accordance with section 572(3) of the OPGGS Act. All Griffin subsea
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infrastructure (including GEP) will be removed before 31 December 2024, in accordance with section 572(3)
of the OPGGS Act, unless NOPSEMA approves and is satisfied that an alternative decommissioning approach
delivers equal or better environmental, safety and well integrity outcomes compared with complete removal.

2.1.2 Environment Protection and Biodiversity Conservation Act 1999

The EPBC Act aims to protect and manage nationally and internationally important flora, fauna, ecological
communities and heritage places in Australia. These are defined in the Act as Matters of National
Environmental Significance (MNES). NOPSEMA, through the Streamlining Offshore Petroleum Environmental
Approvals Program, implements these requirements with respect to offshore petroleum activity in
Commonwealth waters. The Streamlining Offshore Petroleum Environmental Approvals Program is applicable
to all offshore petroleum activity authorised by the OPGGS Act and requires the petroleum activity to be
conducted in accordance with an accepted EP, consistent with the principles of ecologically sustainable
development (ESD). The definition of ‘environment’ in the Streamlining Offshore Petroleum Environmental
Approvals Program is consistent with that used in the EPBC Act and encompass all matters protected under
Part 3 of the EPBC Act.

Under s268 of the EPBC Act:

“A Commonwealth agency must not take any action that contravenes a recovery plan or a threat abatement
plan.”

In respect to offshore petroleum activity in Commonwealth waters, the above is implemented by NOPSEMA.
Commitments relating to listed threatened species and ecological communities under the Act are included in
the Program Report (Commonwealth of Australia, 2014):

o NOPSEMA will not accept an Environment Plan that proposes activities which will result in unacceptable
impacts to a listed threatened species or ecological community.

e NOPSEMA will not accept an Environment Plan that is inconsistent with a recovery plan or threat
abatement plan for a listed threatened species or ecological community.

e NOPSEMA will have regard to any approved conservation advice relating to a threatened species or
ecological community before accepting an Environment Plan.

Recovery and management plans relevant to this EP are outlined in Section 10.

2.1.3 Environment Protection (Sea Dumping) Act 1981

The Commonwealth Environment Protection (Sea Dumping) Act 1981 (Sea Dumping Act) is the legislative
instrument that addresses Australia’s obligations under the London Protocol. The aims of the London Protocol
are to protect and preserve the marine environment from all sources of pollution, and to prevent, reduce and
eliminate pollution by controlling the dumping of wastes and other materials at sea. The Sea Dumping Act
regulates the dumping at sea of controlled material (including certain wastes and other matter), the incineration
at sea of controlled material, loading for the purpose of dumping or incineration, export for the purpose of
dumping or incineration, and the placement of artificial reefs. Permits are required for any authorised sea
dumping activities.

The Sea Dumping Act and associated sea dumping permits are administered by the Department of Agriculture,
Water and the Environment (DAWE). Preliminary discussions with DAWE indicate the GEP is exempt from
the requirements of a Sea Dumping Permit, as a pipeline that conveyed a petroleum product to shore. Written
confirmation from DAWE has been sought.

2.2 State Legislation

In the event of a hydrocarbon release from a tank rupture from a vessel collision (Section 9.2), there is the
potential for the release to impact State waters and shorelines. Relevant state legislation is listed in Appendix B.

The State component of the GEP is outside of the scope of this EP and will be managed in accordance with
an appropriate State Environment Plan, submitted to Department of Mines, Industry, Regulation and Safety
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(DMIRS) in accordance with the Petroleum (Submerged Lands) (Environment) Regulations 2012 and
Petroleum Pipelines (Environment) Regulations 2012.

2.3 Environmental Guidelines, Standards and Codes of Practice

Multiple international codes of practice and guidelines are relevant to environmental management of the
petroleum activity. Those considered most relevant are listed in Appendix B.

The following two international conventions and protocols are considered most relevant to the petroleum
activity. An assessment of the petroleum activity against these is provided in Section 8.1.5 and 8.7.5.

2.3.1 Atrticle 192 of the United Nations Convention on the Law of the Sea 1982 (UNCLOS)

A general obligation of Article 192 of the United Nations Convention on the Law of the Sea 1982 (UNCLOS) is
to protect and preserve the marine environment. International Maritime Organization (IMO) resolution A.672
(1989) recognises that the general requirement is base case of removal with the objective of protecting and
preserving the marine environment. Further details are provided in paragraph 3.9 of the resolution describing
that equipment left in situ should not move under environmental loading and paragraph 3.2 further describes
that infrastructure less than 4000 tonnes in less than 100 m water should be removed.

2.3.2 Annex I(2) of the 1996 London Protocol

Annex I(2) of the 1996 London Protocol to the convention on the prevention of marine pollution by dumping of
waste and other matter (update to London Convention and Protocol 1972) describes that material capable of
creating floating debris or otherwise contributes to the pollution of the marine environment has to be removed.
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3 GEP Decommissioning Options Environmental Impact
Assessment

3.1 Regulatory Context

Article 60 of the 1982 United Nations Convention on the Law of the Sea (UNCLOS), to which Australia is a
party, states:

“Any installations or structures which are abandoned or disused shall be removed to ensure safety of
navigation, taking into account any generally accepted international standards established in this regard by
the competent international organization. Such removal shall also have due regard to fishing, the protection of
the marine environment and the rights and duties of other States.”

Australia is a member state of the IMO, a body created by agreement of member states of the United Nations.
The IMO is regarded as the competent organization to deal with the requirement of Article 60 of the UMCLOS.
Following UNCLOS, the IMO published Resolution A.672(16) Guidelines and Standards for the Removal of
Offshore Installations and Structures on the Continental Shelf and in the Exclusive Economic Zone (IMO 1989).
This resolution recognizes that structures on the continental shelf should be removed, but coastal states (such
as Australia) may make decisions to leave structures partially or completely in the sea.

Section 572 of the OPGGS Act requires that titleholders maintain their property and remove their property from
a petroleum title area when it is no longer in use, which is consistent with the requirement of Article 60 of
UNCLOS. However, the Commonwealth recognises that removal of property may not be feasible, or may result
in environmental, safety and economic outcomes that are worse than leaving property in the sea. The Offshore
Petroleum Decommissioning Guideline (Commonwealth of Australia, 2018) outlines the Commonwealth’s
principles on decommissioning property used for offshore oil and gas exploration and production:

e Decommissioning is the responsibility of the titleholder

e Early planning for decommissioning is encouraged

e Complete removal of property is the base case

e Decommissioning must be completed before the surrender of the petroleum title

Noting these principles, the Offshore Petroleum Decommissioning Guideline (Commonwealth of Australia,
2018) states that NOPSEMA may approve options other than complete removal. The guideline requires
titleholder to demonstrate that any proposed alternatives to full removal must result in equal or better
environmental, safety and well integrity outcomes compared to full removal.

The Section 572 Maintenance and Removal of Property policy (NOPSEMA, 2020b) outlined NOPSEMA’s
position on Section 572 of the OPGGS Act and the Offshore Petroleum Decommissioning Guideline
(Commonwealth of Australia, 2018). This policy reinforces full removal of property is the base case for
decommissioning and outlines NOPSEMA'’s position on alternatives to full removal of property. The policy
states that any EP proposing an alternative to full removal is to include:

e An evaluation of the feasibility of all options, including partial and complete removal of property

e An evaluation of environmental impacts and risks of all feasible options, including complete property
removal, to enable NOPSEMA to have regard to the Australian Government Decommissioning Guideline
policy principle that deviations will provide an equal or better environmental outcome when compared to
complete property removal. The evaluation of all the environmental impacts and risks of each option
must include consideration of control measures necessary to manage the impacts and risks

e Evaluation of all environmental impacts and risks within Australia’s environment including, where
relevant, indirect consequences that may arise from the petroleum activity of removing property from a
title area

e Where deviation/s to removal of property or relocation of property is proposed, titleholders are to address
arrangements for long term monitoring and management. Environment plans requiring long term
monitoring for property will be subject to environmental performance reporting requirements and
compliance monitoring by NOPSEMA for the duration of the monitoring program. NOPSEMA advises
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the Joint Authority of EPs requiring long term monitoring for property and this may be a matter taken into
account when considering surrender of titles

e Consideration of relevant persons’ consultation with respect to the options being proposed

3.2 Environmental Impact Assessment of Feasible Decommissioning
Options

As described in Section 4, BHP proposes to clean and abandon in situ the GEP. BHP has removed, or will
remove, most of the equipment in the Griffin Field, as detailed in the Griffin Field Management and Equipment
Removal EP (411012-00328-20000-REP-003).

In accordance with NOPSEMA'’s Section 572 Maintenance and Removal of Property policy (NOPSEMA,
2020b), BHP identified the following feasible decommissioning options for the GEP:

e Removal of the GEP in Commonwealth waters between the PLEM and approximately KP35, including
removal of designed buried sections (referred to as full removal). Full removal is assumed to be
implemented using the cut and lift method described in Section 4.8.

¢ Removal of the unburied sections GEP in Commonwealth waters between the PLEM and approximately
KP35, with the buried sections of the GEP abandoned in situ (referred to as partial removal). Very little
of the GEP in Commonwealth waters is buried, so the partial removal option will remove most of the
GEP. Partial removal is assumed to be implemented using the cut and lift method described in Section
4.8.

e Abandonment in situ of the GEP following cleaning that is confirmed to reduce mercury concentrations
in the GEP to acceptable levels (referred to as abandonment in situ). The state of the GEP at the time of
abandonment in situ is assumed to be the same as documented during the as-left survey described in
Section 4.9 (i.e., following successful cleaning of mercury to an acceptable level).

The specifics for the full removal, partial removal, and abandonment in situ options for the GEP are based on
preliminary engineering, however the methodologies and required activities for each option are considered
reasonably straight forward. Only limited detailed engineering is needed to complete the activity. The methods
and vessels presented are sufficient to inform the EIA for the feasible decommissioning options.

Each of the feasible options has different environmental outcomes. NOPSEMA’s Section 572 Maintenance
and Removal of Property policy (NOPSEMA, 2020b) requires that BHP evaluate the environmental impacts
and risks of the feasible decommissioning options listed above. BHP did this by undertaking an environmental
impact assessment (EIA) of the feasible decommissioning options, which is summarised in this section. The
EIA used the analytic hierarchy process (AHP) to determine the relative impacts of each of the feasible
decommissioning options on environmental values and sensitivities that may credibly be impacted.

3.2.1 EIA Methodology

An environmental impact assessment of the feasible decommissioning options for the GEP was undertaken
using the AHP. The AHP is a multi-criteria decision analysis (MCDA) method, where the alternatives to
achieving a goal can be compared using a suite of criteria. The AHP method has been studied extensively in
a range of disciplines (e.g., defence, finance, and medicine) and is supported by a wide body of literature. The
AHP methodology is available in more detail in Saaty (1996). A concise description of the AHP in the context
of environmental impact assessment has been provided by Ramanathan (2001).

Determining the relative environmental outcomes of the feasible options for the GEP considered requires
consideration of many factors. The AHP facilitates this by identifying these factors and making determinations
about each independently. Once each of these smaller determinations has been made, they are aggregated
to summarise the deliberations made.

The AHP was composed of a hierarchy comprising:
o the statement of the goal

e the environmental criteria
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o the feasible alternatives to be considered for the GEP
Each of these elements is discussed below.
Define the Goal

The AHP commenced with the formulation of a goal statement. The goal statement is the root of the AHP
hierarchy. The goal statement for the AHP to assess the relative environmental outcomes of the feasible
decommissioning options for the GEP was:

“Determine the relative environmental outcomes of the feasible decommissioning options for the
GEP”

Identify the Feasible Options

BHP identified the feasible decommissioning options for the GEP, as outlined above in Section 3.2. Each of
these feasible options was considered in the EIA. These options were identified through:

e Areview of relevant requirements, particularly Section 572 Maintenance and Removal of Property policy
(NOPSEMA, 2020), which requires titleholders proposing alternatives to full removal to:

Evaluate the feasibility of all options, including partial and complete removal of property
Evaluate the environmental impacts and risks of all feasible options, including complete
removal, to demonstrate that the alternative yields equal or better environmental outcomes
than full removal

e Areview of offshore decommissioning activities globally
e Preliminary engineering consideration of the methods by which an option may be implemented
e Preliminary assessment of the acceptability of the options

Care was taken when selecting the methods for the full removal and partial removal options. Methods that
clearly had unacceptable impacts and risks to the environment, or could be substituted with less hazardous
alternatives, were not considered. This ensures that the EIA was not unduly biased against the full removal or
partial removal options. The methods presented for each equipment group are reasonable and consistent with
contemporary offshore engineering practices. All the feasible options were assumed to have controls applied
to manage environmental impacts and risks to a level that is acceptable and ALARP.

The EIA did not explicitly consider risks (i.e., impacts that may occur due to accidents or emergencies) to
environmental values and sensitivities. The risk profile from unplanned events of each of the feasible
decommissioning options is broadly similar, with risks generally arising from vessel-based activities (e.qg.,
introductions of invasive marine species and hydrocarbon spills). BHP has a proven ability to prevent vessel-
based risks becoming realised, and hence unplanned events are unlikely to differentiate the feasible
decommissioning options.

Identify the Criteria and Sub-criteria

Given the EIA demonstrates the relative environmental outcomes of the feasible decommissioning options,
the criteria in the AHP were based on the environmental receptors that could credibly be impacted by these
options. Environmental receptors considered in the EIA were identified based on the nature and scale of the
environmental aspects of the feasible options, such as:

e the spatial extent of each aspect
e the temporal extent of each aspect
¢ the magnitude or intensity of environmental hazards that may arise from each aspect

No consideration was made for the environmental receptors that may credibly be at risk of impacts from
unplanned events.

Each environmental receptor identified as a criterion was assessed to determine if the receptor warranted
decomposition into sub-criteria. The decision to break down a criterion further into sub-criteria considered:

o whether the sub-criteria differed in their scale, environmental value, and vulnerability to impacts

e whether the sub-criteria could reasonably be impacted by the decommissioning alternatives in different
ways
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e whether the sub-criteria had specific relevant requirements that warranted consideration to meet the
needs of the Environment Regulations

The environmental receptors identified as criteria by the process described above comprise:
e Sediment quality
o Water quality
e Benthic habitats
e Marine fauna
e Greenhouse gasses
e Onshore environmental receptors
e Other users

The other users criterion comprises several groups; hence the following sub-criteria were identified within this
the other users criterion:

e Commercial fishers

e Tourism and recreation
e Petroleum industry

e Commercial shipping

The AHP hierarchy with these criteria, sub-criteria, as well as the goal and the feasible options, is shown in
Figure 3-1.
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Figure 3-1: AHP hierarchy for GEP environmental impact assessment
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The environmental receptors identified as criteria and sub-criteria in the AHP hierarchy were compared to
determine the relative priority (i.e., weighting) each should receive using the AHP process. The relative
environmental value of each criterion and sub-criterion was determined by considering:

e the value placed on the criterion by legislation (which is intended to protect extrinsic and intrinsic value
of the environmental receptor), cultural value, economic value, recreational value

e the value placed on it because it supports other environmental values — i.e., the “connectedness” of the
receptor

e the uniqueness of the environmental value within the environment

Sources of information on the environmental value of criteria and sub-criteria included work commissioned
specifically to inform decommissioning of the Griffin field and GEP. Other inputs, such as environmental
studies, material published by the Commonwealth on threatened and migratory species, and stakeholder
consultation were also used.

Descriptions of these environmental receptors are provided in the description of the environment (Section 5).
Pairwise Comparisons

Following construction of the AHP hierarchy, all possible pairwise comparisons were made between the child
nodes below the goal and the criteria nodes in the hierarchy. These pairwise comparisons were used to
determine the weightings for each of the nodes below the goal in the hierarchy.

Deliberations on pairwise comparisons considered the relative merits of the items being compared. The
comparisons within each node of the hierarchy were limited to the scope of the node. For example:

e the comparisons between environmental criteria and sub-criteria only considered the relative importance
of the criteria or sub-criteria being compared.

e the comparisons of the decommissioning options within a criterion or sub-criterion only considered the
potential impacts of each option on that criterion.

The comparison ratings and definitions are listed in Table 3-1.

Table 3-1: Relative qualitative judgment criteria used for pairwise comparisons (after Ramanathan

2001)
Rating Definition Description

1 Equal importance/preference Both elements are of equal importance

3 Moderate importance/preference Experience and judgment slightly favour one element over the
other

5 Strong importance/preference Experience and judgment strongly favour one element over the
other

7 Very strong importance/preference One element is very strongly favoured over the other

9 Extreme importance/preference The evidence favouring one element is of the highest possible
order of affirmation

Pairwise comparisons between criteria generally gave a relatively high weighting to:

e Marine fauna (approximately 33.2% of the criteria weighting), based on the high degree of protection of
some species (e.g., threatened and migratory species) and the economic and social benefits provided
by fishes in the Griffin field

e other users (approximately 32.7% of the criteria weighting), based on the interest shown to date by
members of the local communities in Exmouth and Ashburton

Sediment quality and water quality both received moderate weightings (approximately 12.1% and 8.8%
respectively) based on their high environmental connectivity. The remaining three criteria (benthic habitats,
greenhouse gasses and onshore environmental receptors) accounted for only approximately 13% (Figure 3-2
and Table 3-2).
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Figure 3-2: Global weightings for criteria within the AHP hierarchy for the feasible decommissioning

options EIA

Table 3-2: Relative weightings of criteria within the AHP hierarchy for the feasible decommissioning

options EIA

Option

Global Weighting

Marine Fauna 33.2%
Other Users 32.7%
Sediment Quality 12.1%
Water Quality 8.8%
Benthic Habitats 6.4%
Greenhouse Gasses 3.4%
Onshore Environmental Receptors 3.3%
Total 100%

Pairwise comparisons between the sub-criteria within the other users criterion:

e gave relatively high weighting to both commercial fishing and tourism and recreation, both of which
received 43% of the weighting within the other users criterion (the local weighting). This was equivalent
to a global weighting of 14.1% each (Figure 3-3 and Table 3-3). As a result, these sub-criteria have
greater influence on the outcome of the assessment than criteria such as sediment quality and water

quality, which have a lower weighting.

e Commercial shipping and the petroleum industry received little local weighting (8.9% and 5.1%
respectively), with associated low global weightings (2.9% and 1.7% respectively) (Figure 3-3 and Table

3-3).
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Figure 3-3: Local priorities for sub-criteria within the AHP hierarchy for the feasible decommissioning

options for the GEP

Table 3-3: Local and global weightings for the sub-criteria within the other users criterion

Option Local Weighting Global Weighting

Commercial fisheries 43.0% 14.1%
Tourism and recreation 43.0% 14.1%
Commercial shipping 8.9% 2.9%
Petroleum industry 5.1% 1.7%
Total 100% 32.7%

3.2.2 Summary of EIA Deliberations

Pairwise comparisons between the decommissioning options within each of the criteria and sub-criteria were
made as per the AHP process. The relative weightings of the feasible decommissioning options were then
derived from these comparisons, which indicated a strong preference for the abandonment in situ option
(Figure 3-4).

The vessel-based activities and seabed disturbance required to recover the GEP, and the potential impacts to
fauna and other users, accounted for some of the preference for the abandonment in situ decommissioning
option. The habitat provided by the GEP, which has been demonstrated to have a distinct demersal fish
assemblage that has a higher biomass and greater value to commercial and recreational fishers than the
surrounding habitat (Bond et al. 2017), also favoured the abandonment in situ option within the fauna criterion.

The plastics components of the GEP may result in marine debris and microplastics that may pose a risk to
fauna, however much of the plastic is negatively buoyant and will become part of the sediment as the GEP
degrades, where it poses little risk. The majority of the GEP is steel and concrete, which poses negligible risk
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to environmental receptors. This resulted in the abandonment in situ option being less preferred within the
sediment quality criterion.

The GEP poses a snagging risk to trawled fishing gear, however demersal fish trawling is currently prohibited
in the vicinity of the GEP. The GEP in Commonwealth waters is too deep to overlap areas that support prawns;
hence, no prawn trawl fishing will occur in the vicinity of the GEP in Commonwealth waters. Consultation with
the Western Australian Department of Fisheries indicates the management of the fishery in the foreseeable
future will not change the boundaries where trawl fishing is permitted.

Consultation with stakeholders in the region, particularly recreational and commercial fishing stakeholders,
indicated there is widespread support for abandonment of the GEP in situ. These stakeholders believe that
the GEP and the associated fish assemblages are of value and that the loss of the GEP resulting from full or
partial removal would be detrimental to their interests. Given the high weighting of the other users criterion,
and the commercial fishing and tourism and recreation sub-criteria, these stakeholder opinions substantially
influenced the outcome of the EIA.

Gas Export Pipeline - Global Weightings for Feasible Decommissioning Options

Abandonment In
Situ

Partial Removal

Decommissioning Options

Full Remaoval

Global Weighting (%)
Criteri Sediment Quality Benthic Habitats Greenhouse Gasses . Other Users
rera
Water Quality Marine Fauna Onshare Environmental Receptors

Figure 3-4: Stacked bar plots of weightings of the feasible decommissioning options within each
criterion for the GEP
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4 Description of Activity

4.1 Overview

This section has been prepared in accordance with Regulation 13(1) of the Environment Regulations, and
describes the petroleum activity to be performed under this EP.

When in production, the Griffin field comprised the Griffin Venture, a FPSO vessel, with 12 production wells
from the Griffin, Scindian and Chinook reservoirs routed to the riser turret mooring (RTM) via flexible and rigid
flowlines. Oil products were stabilised and stored for offloading via tanker, while gas products were transported
to the shore via the Griffin GEP for domestic sale.

The Griffin field ceased production in 2009. Since then, the following cessation activities have been completed:

o the Griffin Venture floating production, storage and offloading vessel was disconnected from the RTM
and demobilised from the field.

all production flowlines and gas lift lines were flushed and filled with treated seawater.

the GEP was purged with nitrogen and positively pressurised.

all wells were plugged and abandoned.

all Xmas trees (XTs) were removed and placed onto mud mats around 25 m from the wells.

all mid-depth buoys (MDBSs) were removed and recovered. MDB mooring chains were laid on the seabed
at the concrete gravity bases. Flexible risers were laid on the seabed.

BHP proposes to:
e prepare the GEP for the removal of mercury (Section 4.6)
e remove mercury contamination from the GEP to an acceptable level (Section 4.7)
e conduct an as-left survey of the GEP (Section 4.9)
e decommission the GEP in situ.

Whilst the EIA (Section 3) demonstrates the abandonment in situ alternative will result in equal or better
environmental outcomes compared to full removal, which is required by NOPSEMA'’s Section 572 Maintenance
and Removal of Property policy (NOPSEMA, 2020b), a contingency GEP full removal option (Section 4.8) has
been included in this EP for the event that an acceptable level of GEP mercury decontamination has not been
achieved (refer to Section 8.7.5 for acceptability criteria). To ensure BHP can comply with the timing of the
General Direction Notice issued by NOPSEMA, BHP continue to plan for full removal until an in situ alternative
has been accepted by NOPSEMA.

4.2 Location of the Activity

The Giriffin field is located within Permit Area WA-10-L, located in Commonwealth waters, around 58 km north-
west of Exmouth, Western Australia and in water depths of about 130 m (Figure 4-1). Key points along the
GEP are presented in Table 4-1.

Table 4-1: Key points along the GEP (Eastings / Northings)

GEP Easting ‘ Northing
PLEM / GEP flange 256421.7 7650203.0

Commonwealth / State

: 268769.1 7627374.2
boundary crossing

The Griffin GEP is located within Pipeline Licence WA-3-PL and extends from the PLEM in the Giriffin field
through WA State waters (Pipeline Licence TPL/10) to the shore (Figure 4-1). Water depths along the GEP
range from 130 m at the PLEM to 90 m at the State/Commonwealth waters boundary.
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The relative distances of key islands/mainland from the closest point in the operational area are provided in

Table 4-2.

Table 4-2: Operational area distance/direction from Key Islands and Mainland

Key Islands / Mainland

Distance and Direction from Operational Area

Muiron Islands

48 km south west

Thevenard Island

18 km south east

Exmouth

58 km north east

Onslow

45 km south east

Barrow Island

80 km north east

Dampier

235 km north east
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Figure 4-1: Location of the Activity and Operational Area
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4.3 Timing of Activity

The mercury preparation (Section 4.6) and removal activities (Section 4.7) will be conducted over a period of
approximately 2 to 4 months, with activities to be completed before 31 December 2024. Further details about
the mercury removal scope of works are provided in Section 4.6.

An as-left survey (Section 4.9) will be undertaken over a period of approximately 2 to 4 weeks.

BHP proposes the petroleum activity is considered to have been completed once the environmental
performance standards within the EP have been met and closed out.

4.4 Operational Area

The operational area shown Figure 4-1 is the spatial boundary of the petroleum activity, and the extent within
which the impacts and risks have been assessed and will be managed by this EP. The operational area
includes the area encompassing a 1,500 m radius around the GEP, within Commonwealth waters. A temporary
500 m radius exclusion zone will be maintained around the project vessels during pigging operations at the
PLEM and while surveying the GEP.

The GEP does extend into State waters. Activities in State waters are outside the scope of this EP and will be
managed in accordance with an appropriate State Environment Plan, submitted to Department of Mines,
Industry, Regulation and Safety (DMIRS) in accordance with the Petroleum (Submerged Lands) (Environment)
Regulations 2012 and Petroleum Pipelines (Environment) Regulations 2012.

4.5 Griffin Gas Export Pipeline Overview

The GEP has a total length of 61.6 km (PLEM to shoreline) and has a 219.1 mm outer diameter and 11.1 mm
wall thickness. The GEP concrete weight coating (CWC) thickness ranges from 30 mm to 75 mm. The GEP
crosses the State/Commonwealth waters boundary 25 km from the PLEM. Details of the GEP composition
and materials by weight are provided in Table 4-3 and Table 4-4 respectively.

Table 4-3: GEP Composition

Component Material

Linepipe API 5L X60 Carbon Steel
Density steel 7850 kg/m?®

Pipeline Coating Fusion Bonded Epoxy - Plastic
Concrete Weight Coating (CWC) 3040 kg/m?® Concrete, Carbon Steel Reinforcement
External Corrosion Coating Thickness 0.4 mm

External Corrosion Coating Density 1,440 kg/m®

Anode Aluminium

Rock Bolts Carbon Steel

Field Joint Coating Heat Shrink Sleeve - Plastic
Field Joint Cutback Infill Bitumen Mastic

Field Joint Coating Thickness 0.5 mm

Field Joint Coating Density 940 kg/m?
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Table 4-4: Materials within the Total GEP Length and Weight

Material Weight (Tonnes)?! ‘

Steel Corrosion Product 3,513
FBE Coating 31
HSS Field Joint Coating 4
Concrete Weight Coating 5,448
Field Joint Filler (Mastic) 188

Note 1: Weights relate to the whole GEP, weights in Commonwealth waters only
are provided in Table 8-27

Since the Griffin field ceased production, the Griffin field and GEP has been the subject of surveys to establish
status and condition. The following reports contains details of the survey results:

¢ 00GA-BHPB-S00-0001 DOF Subsea Griffin Field Abandonment Survey Report 2014 (DOF, 2014)

¢ 00GA-BHPB-N00-0009 Griffin Field Pre-Abandonment Environmental and ROV Survey 2015 (Gardline,
2015)

e PET-GDC20-DR-REP-00008 — Griffin P&A End of Campaign Report 2017 (BHP, 2017a)
¢ 00GA-BHPB-T40-0002 — Griffin Field & Export Pipeline 2017 Subsea Survey (BHP, 2017b)

Based on previous ROV and Side Scan Sonar (SSS) surveys, the GEP has not experienced any major
displacement during its operating life. Marine growth has been observed, including hydroid grass (5-15%) with
entrapped sediment and assorted shellfish (barnacles, mussels etc) (10 to 20%).

As part of the field cessation activities, the GEP was depressurized, and hydrocarbons were flushed and
displaced with nitrogen to 14 bar ( ~875,000 scf). The PLEM and topside valves were shut. The GEP pressure
is approximately 13 bar and is no longer connected to any source of hydrocarbons. The GEP has aluminium
based sacrificial anodes attached at various spacings and a cluster of anodes at the shore crossing. GEP
corrosion is not considered an integrity concern at present as the pipeline carried dry / treated export quality
gas over the life of field operations and external cathodic protection measurements confirm there is
approximately 100 years of design life remaining in the cathodic protection system.

Mercury contamination is present in the GEP (Qa?, 2021) and considered to be above acceptable limits (refer
Section 4.5.3).

The GEP status is further described in the sections below. Kilometre Points (KP) are referenced and refer to
the distance of the GEP from the shore point (KP 0.074) to the PLEM (KP 61.60). The GEP crosses from State
to Commonwealth waters at approximately KP 35. Whilst the Sections below also describe the status of the
GEP in State waters, this is for context and information purposes.

45.1 GEP Stabilisation

Secondary stabilisation was achieved using trenching and / or rock-bolting from KP4.46 to the 68m LAT water
depth contour at KP38.90. The trenching in this section was performed using a plough which produced a V-
shaped trench with an approximate 30 degree trench wall angle (BHP, 2008). For certain sections along the
GEP where the required trench depth could not be achieved, the GEP was stabilised using rock bolts. A total
number of 522 rock bolts are installed, three of these within Commonwealth waters.

Successfully trenched sections of GEP and locations of the installed rock bolts are presented in Figure 4-2
and Figure 4-4.
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Figure 4-2: Details of the Trench Depth and Rock-Bolts Location

Rock Bohs

Figure 4-3: Rock-Bolts Location Along GEP
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Ploughed

Sections

Figure 4-4: Ploughed Sections Along GEP

From KP 38.8 onwards to the PLEM, no secondary stabilisation measures were implemented as the GEP was
determined to be stable under its own self weight (e.g. no rock bolts or trenching required). While this section
of the GEP was unburied at installation, the self-burial process has been observed with the localised GEP
lowering into the seabed and observation of freespans. KP 38.8 to the PLEM is considered partially to fully
exposed.

Selected GEP images taken during Griffin Field & Export Pipeline 2017 Subsea Survey (BHP, 2017b) are
provided in Appendix C.

4.5.2 GEP Burial and Stability

A GEP abandonment stability assessment of the GEP has been completed by Atteris (Atteris, 2014). The
results of the stability assessment indicate the following:

e The sections of the GEP that were post-lay trenched between the shoreline at KP0O and KP38.8 are
considered completely stable.

e The section of the GEP where no secondary stabilisation measures were implemented between
KP38.8 and the PLEM at KP61.7 (PLEM) is demonstrated to be stable in a 100 year return period
event.

e The sections of the GEP that were rock bolted post-lay between KP18 and KP38.8 rely on the rock
bolts to ensure the GEP has adequate stability.

4.5.3 Mercury Contamination

Mercury is ubiquitous in oil and gas reservoirs and can pose a serious risk to health and the environment in
aged facilities that have reached end of operational life and are selected for decommissioning. It is well
documented that mercury will deposit onto the internal process infrastructure via several mechanisms including

chemisorption, adsorption, and precipitated scale deposits.
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Mercury contamination is present as a scale (average scale depth of 18 um) and as concentration in whole
steel and considered above acceptable limits (ANZECC, 2000 for mercury in sediments) in the following assets
(Qad, 2021a):

e GEP
e PLEM.

A section of pipe (spool piece) was removed from the PLEM in 2018 and a number of coupons were cut from
it. The coupons were analysed to determine the concentration of mercury in the PLEM. This was then used to
calculate expected mercury concentrations in the GEP (Qa®, 2021b, Qa®, 2021c¢).

The concentration of mercury in whole steel is dependent upon the following factors: the concentration of
mercury in the scale, the mass of scale present, the steel thickness and the surface area to mass ratio. Taking
into account all studies (nine coupons taken from the PLEM in the initial trials, and 48 coupons in this latest
set of trials), the overall range of total mercury from a total of 57 coupons was 6.4 — 86.3 mg/kg with an average
of 23.6 mg/kg (Qa®, 2021b). Expressed as concentrations in the steel of the GEP (which has a thinner pipe
wall and a marginally smaller internal surface area to the PLEM spool piece), this equates to an average
mercury concentration of 34.5 mg/kg (Table 4-5) (Qa®, 2021b). The calculated mass of mercury in the 61.6 km
Griffin GEP is 121 kg (0.1 tonnes), assuming the concentration measured at the PLEM is uniform along the
length of the pipeline. Given the nature of the deposition, this is considered conservative (Qa3, 2021b).

Table 4-5 presents a summary of the mercury concentrations measured in PLEM and calculated for GEP.

Table 4-5: Mercury Concentrations Measured in PLEM and Calculated for GEP (Qa?®, 2021b)
e ole Steel (mg/kg) by Acid Digestio
Measured in PLEM Calculated for GEP?
23.6 34.5

Note 1: 57 analysed coupons had a Hg range of 6.4 — 86.3 mg/kg with an average of 23.6 mg/kg (Qa3, 2021a). This value
is for the pipeline end manifold (PLEM) which has a thicker wall (15.875 mm) than the GEP (gas export pipeline). Taking
the wall thickness into account, the number 23.6 mg/kg becomes 34.5 mg/kg for the GEP. However, the internal diameter
is approximately similar for the GEP and PLEM, so the amount of Hg per metre will not be significantly different if the
concentration measured in the PLEM is representative for the whole GEP.

The PLEM is to be removed under the Griffin Decommissioning and Field Management EP (GV-HSE-E-0014).
Due to the nature of the mercury (present as a scale) in the PLEM, it will not be discharged during removal, as
further described in the Griffin Decommissioning and Field Management EP (GV-HSE-E-0014).

4.6 Mercury Removal Preparation
The following will be conducted at the PLEM end of the GEP in preparation for mercury removal activities
(Section 4.7):

e Disconnection of the GEP from the PLEM by cutting the GEP with a diamond wire saw from a Remotely
Operated Vehicle (ROV)

e |Installation of PIG launcher/ receiver, deployed from the project vessel to the GEP via crane

Note, removal of the PIG launcher/ receiver and GEP z-spool at the PLEM will occur following completion of
the pigging activities, recovered to the project vessel via crane.

Project vessel use has been further discussed in Section 4.10.1.

4.7 Mercury Removal Activities

Prior to the decommissioning of the GEP in situ there is a requirement to remove the mercury contamination
(described in Section 4.5.3) to an acceptable level. MerCure has been determined as the most suitable and
efficient method for removing the mercury from the GEP (Atteris 2019b, Qa3, 2021a). An acceptable level of
mercury removal has been defined in Section 8.7, based on the ANZECC Interim Sediment Quality Guidelines
(ISQG) (ANZECC, 2000).
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4.7.1 MerCure as a Decontamination Solution

Atteris (2019b) identified and ranked methods and technologies that could remove mercury from the GEP to
an acceptable level. Based on the outcomes, the use of MerCure has been selected as the best means for
achieving an acceptable level (as defined in Section 8.7.5) of mercury decontamination in the GEP.

MerCure is a complex acid-based decontamination chemical which can dissolve scale, releasing elemental
and compound mercury (Hg), before stabilising the elemental Hg as a salt and sequestering all compound Hg
into solution. Its lixiviant properties help to draw chemisorbed Hg from steel and scale and hold it in solution
preventing it from re-depositing.

The efficacy of MerCure as a decontamination solution has been investigated in trials commissioned by BHP
(Qa®, 2021b, Qas, 2021c). Trials were performed at increasing contact time intervals to determine the most
appropriate Pipeline Inspection Gauge (pig) pill length for the in situ decontamination of the GEP.

Initial trials showed that MerCure treatments travelling along the GEP have the potential to achieve total
mercury removal within the GEP (by acid digestion / AAS) of 97.3 % after a 16-hour contact period (Qas,
2021b). 97.3% being the average of removal obtained during the trial.

Subsequent trials have shown that the percentage of mercury removed by a 16-hour MerCure decontamination
treatment is in the range of 97.9 — 99.5%, with an average removal of 98.8% (by acid digestion / AAS). This is
in good agreement with the historical average (determined in Qa3 2021b) of 97.3% removal for this MerCure
decontamination regimen (Qa3, 2021c).

Mercury concentrations in the steel of the GEP has been determined to be at an average concentration of 34.5
mg/kg (refer Table 4-5, Section 4.5.3). Table 4-6 presents the mercury remaining in GEP Steel after an
effective MerCure treatment.

Table 4-6: Mercury in GEP Steel after MerCure Treatments

Mercury Removal Mercury Remaining in GEP Steel (mg/kg)

95%! 1.73
Note 1: provided as a conservative lower limit of removal efficiency

Assuming an average of 97.3% mercury removal efficacy (Qa3, 2021b), this would equate to a calculated
weight of 3.3 kg of mercury remaining across the 61.6 km GEP, present within whole steel (Qa3, 2021b, 2021c)
(Table 4-7).

Table 4-7: Mass of Mercury Across the GEP post 16 hour MerCure treatment (Qa3, 2021c).

Mass of Mercury Across the 61.6 km Griffin Pipeline (kg)

Total Remaining After 16-Hour MerCure Treatment

Before Organic Dilute Acid Elemental Stable Total*
Treatment Soluble Salts

121 < 0.006 <0.003 3.05

*Assuming 97.3% removal of mercury during the MerCure decontamination treatment

Initial work by Genesis (2019) found by GC-ICP-MS (Gas Chromatography - Inductively Coupled Plasma -
Mass Spectrometry) that mercury mostly exists in the form of elemental (61 %) and organic (36 %) mercury,
with very little sulfide mercury (HgS) (0.76 %). Qa3 Laboratories (2021a) on the other hand used extraction/UV
and N2 gas purging to estimate levels of organic and elemental mercury, respectively. This follow-up study
provides a more accurate determination of the amount of HgS and other mercury species in the pipeline after
a 16 hr cleaning procedure with MerCure. The vast majority (92.3% on average) of the mercury remaining in
coupons after treatment with MerCure is in a stable form, most likely to be as HgS. The remaining 7.7% was
found to be in elemental form, which may have been adsorbed into the steel prior to a scale being deposited
on the internal surface of the pipe when the pipe was first commissioned and brought into service (Qa3, 2021c).
Figure 4-5 presents what this looks like for 98.8% mercury removal (Qa®, 2021c). The masses of mercury from
individual mercury species remaining in the pipeline can be calculated as shown in Table 4-7 (Qa®, 2021c).
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Figure 4-5: Mercury in BHP PLEM coupons (Qa®, 2021c)

In coupons treated with MerCure to remove >97 % of the mercury, an extended leaching test was conducted
lasting 112 days (Qa®, 2021c). The ratio of exposed surface and volume of seawater used in the test
corresponded to the ratio in the GEP. No mercury was detected in the seawater after 112 days. The detection
limit of mercury was 0.2 ug/L, and no mercury was detected above the detection limit during the experiment.
This is in line with the speciation data for the MerCure treated samples, which show that mercury for the most
part remains as stable and insoluble after the treatment. (Qa®, 2021c).

Based on a mercury removal of >95% (by acid digestion / AAS) (which can be achieved using MerCure
treatments, as described above and is assumed a conservative lower limit of removal efficiency), the average
concentration of mercury in sediment (mg/kg), as the GEP breakdowns and mercury disperses over the
seabed, is determined to be below 0.15 mg Hg/kg (below the ANZECC ISQG-Low value) (NGI, 2021), which
is an acceptable level within sediment (refer Section 8.7.5 for further information).

The fate of remaining mercury in the GEP in the marine environment as the GEP breakdowns has been further
assessed and described in Section 8.7.

4.7.2 GEP Pigging Overview

The GEP MerCure pigging methodology to remove mercury has been investigated by Total Hazardous and
Integrated Solutions (THIS, 2021). Pig runs to and from the offshore PLEM will utilise Nitrogen to drive the pig
train. Based on the laboratory trials (Qa®, 2021b and Qa3, 2021c) it was determined that optimum MerCure
contact time was 16 hours, therefore the pig train will be driven at approximately 0.35 m/s in both directions,
i.e., onshore to offshore, with a 16 hour hold time before being pushed back to onshore (Qa3, 2021b, Qa3
2021c).

Itis currently assumed five pigging runs will be required as follows:

e Run # 1 — Verification to confirm pipeline is piggable — one direction (offshore to onshore) (approximately
2 days)

Mitrogen RalSEaEter Nitrogen
AR e

1. Onshore < Offshore

e Run # 2 — Hydrocarbon cleaning with two chemical pills of HyDex — one direction (offshore to onshore).
Hydrocarbon cleaning will aid in the performance of the mercury removal chemical MerCure
(approximately 2 days)

Nitrogen - HyDex IyDex ] Nitrogen

1. Onshore < Offshore
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e Run #3 — Decontamination — 2 directions (onshore to offshore) — pig train 4-6 pigs with MerCure (10 km
long pig train) — pig speed 0.35 m/s — with 16 hr hold time at PLEM before being pushed back (offshore
to onshore) with MerCure being collected onshore (approximately 5 days)

Wlercure

Nitrogen Mercure M ercure Mercure Nitrogen

1. Onshore » Offshore

2. <

e Run #4 —Verification run — two directions — pig train 2 pigs with MerCure (1 km long pig train) — pig speed
0.5 m/s. MerCure shall be captured and analysed onshore to confirm decontamination (approximately
5 days)

Nitrogen Wlercure Mercure Nitrogen

1. Onshore » Offshore

F 3

e Run #5 — Filling with seawater (approximately 2 days)

Nitrogen Seawater

Onshore — Offshore

Project vessel requirements for this activity are discussed in Section 4.10.

4.7.3 Waste Management

Spent chemicals and contaminated water will be neutralized (where required) and filtered. Spent MerCure will
be treated with a reciprocal amount of the neutralization chemical (e.g. Sodium Hydroxide).

The waste neutralization and reduction will be performed onshore in Onslow to minimize transportation
requirements. Stabilised chemical waste will be further reduced using a filtration system. This results in all
mercury being extracted as a dry-cake sludge and while most of the waste fluid (typically 75-95%) is predicted
to be compliant for normal disposal, the highly concentrated sludge will be packaged and transported to a
licensed final disposal facility (refer Section 8.8 for further detalil).

4.7.4 Mercury Removal Verification

The following will be undertaken to verify that mercury within the GEP has been removed to an acceptable
level, as defined in Section 8.7.5:

o Initial mercury levels will be tested at the onshore end of the GEP using a portable X-Ray Fluorescence
(pXRF) analyser.

e As the Decontamination Chemical Pill (Run #3) is being received, continual samples of MerCure will be
taken. This will be analyzed onsite using both the pXRF analyser and a benchtop Cold Vapour Atomic
Absorption Spectrometer (CVAAS) to give an indication of the levels of mercury removed from the GEP
as well as other variables but indicative characteristics of the chemical including iron content, pH,
saturation limits etc.
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e Samples will be similarly taken from the verification run (Run #4) and will be analyzed onsite using both
the pXRF analyser and a benchtop CVAAS. If the verification run indicates that no additional mercury is
being removed, the maximum removal efficiency has been reached.

The objectives of the sampling of these pills is to quantify the mercury concentration in all samples of MerCure.
Using the mercury concentrations measured in all solutions a calculation can be performed to determine the
total mass of mercury removed and predict the total mass of mercury remaining in the decontaminated pipeline.

As described above, the chemicals pills will be analyzed onsite using both the pXRF analyser and a benchtop
CVAAS.

All mercury determinations will be conducted at an onshore site at the shore end of the GEP due to the rapid
absorption and adsorption characteristics of mercury into sample container walls, this ensures sample integrity
is maintained and allows for resampling where required. No samples will need to be transported off site for
analysis. On site analysis will be performed using a benchtop LECO AMA-254 Combustion Analyser which is
capable of analysing all types of mercury and mercury compounds. Samples are thermally combusted inside
the unit and broken back down into their elemental form prior to CVAAS analysis.

Once the chemical cleaning process is complete, a sample/coupon of the cleaned GEP will be recovered from
the PLEM end of the GEP for pXRF and destructive testing (acid digestion) to determine the mercury is
removed to an acceptable level (as defined in Section 8.7.5). Testing of this GEP sample will be undertaken
by acid digestion / AAS method to determine mercury in whole steel.

pXRF Analysis and Correlation to Mercury in Whole Steel

Through the work carried out during the mercury trials (Qa3, 2021a, Qa3 2021b, Qa3, 2021c), a correlation
between the pXRF surface measurements and the more definitive acid digestion/ AAS measurements has
been developed. It has been demonstrated that, when used to obtain comparative measurements before and
after decontamination regimens, pXRF provides an accurate measurement of mercury removal efficiency that
is comparable with the data obtained from absolute measurement of mercury in the whole steel by acid
digestion/ AAS (Qas, 2021b).

Taking into account the pipe thickness, from the total mercury concentration (by acid digestion / AAS) and the
pXRF surface measurement, a mercury penetration depth has been calculated. The average mercury
penetration (scale) depth was found to be 18 um. By applying this average depth, to the pXRF surface
measurement the total mercury can be quantified, and hence pXRF can be employed as an easy-to-use field
technique for semi-quantification of average total mercury in whole steel terms.

The efficacy of MerCure as a decontamination solution was also monitored by pXRF surface mercury
determinations during the trials. Good agreement in the rate of mercury removal by both digestion / AAS and
pXRF surface measurements was observed, which also strengthens the suitability of pXRF to evaluate the
percentage of mercury removed, showing good agreement with the data obtained by acid digestion AAS
(Figure 4-6) (Qa3, 2021b).

Average % Removal of Mercury by MerCure with Time

—»— by Acid Digestion / AAS

—o— by pXRF Surface Measurements

8o
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Figure 4-6: Mercury removal with increasing MerCure treatment time — pXRF and acid digestion / AAS
(Qad, 2021b)
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4.8 GEP Full Removal — Contingency Option

A contingency full removal option has been included in this EP, as BHP continue to plan for full removal in the
event that an acceptable level of mercury decontamination has not been achieved (refer to Section 8.7.5 for
acceptability criteria)..

There have been two methods identified for the removal of the GEP from Commonwealth waters. These
consist of subsea cut and recovery and reverse S-lay.

The subsea cut and recovery method involves exposing the GEP subsea (via seabed excavation or lifting) and
cutting it into single-lift sections which are then recovered directly to a CSV (construction support vessel)/barge.
This technique is time-intensive and requires a significant number of lifts and cuts to recover the 27km section
of GEP.

The s-lay method requires the use of a purpose-built pipelay vessel. This method involves recovering one end
of the GEP into a tensioning spread onboard the vessel, pulling the GEP onto the deck, then cutting the GEP
into manageable sections as the vessel travels along the lay path. S-lay recovery is more time effective method
that the cut and recover approach. However, the feasibility of this method dependents on the condition of the
concrete coating and the steel. At this stage it is not clear that this method is feasible, this can only be
determined following recovery and testing of a section of the pipeline to confirm concrete integrity can withstand
the tensioner loads.

The information required to determine if the s-lay method can be used will not available until after the mercury
cleaning and decontaminations pigging scope (Section 4.7) has been completed. Hence, the subsea cut and
recovery option is the default method.

4.8.1 Subsea Cutting and Recovery

The cut and recover methodology for the removal of the GEP from Commonwealth waters is presented in the
table below. The final detail of sequence and removal activities will be confirmed by the selected GEP removal
contractor. A detailed reverse s-lay timeframe is not presented, however the GEP removal activity in
Commonwealth waters is anticipated to take 70 days to complete.

Initial status and exclusions are as follows:

e PLEM has been recovered under the Griffin Decommissioning and Field Management EP (GV-HSE-E-
0014) and the GEP is ready for removal.

e CSV/barge has been mobilised to site, ready to commence removal activities.
Table 4-8: Indicative GEP Removal Method (subsea cut and recovery) and Durations

Discharges during
removal

Step Duration (hrs)

Conduct pre-recovery ROV survey from PLEM disconnection to | 12 N/A

KP35. ROV to take fixes at cutting intervals (~36m).

Note: 36m segments are a conservative estimation, larger lengths

may be achievable depending on allocated vessel.

Expose pipe for cutting and grabbing activities. 2 N/A

Note: This may be done using dredging/excavation or via a lift and

shift of the pipe utilising the vessel crane.

Complete first cut 30m from PLEM disconnection point. 2 Swarth/concrete

Note: Cutting method to be confirmed by contractor, methods to coating loss  during

consider include shears, HP water jet, or diamond wire saw. cutting

Recover pipe segment to CSV/barge deck using pipe lifting | 1 Concrete coating

frame/grabber and project vessel crane. loss during recovery

Repeat cutting and recovery for remaining sections of pipe. 36m sections (~750 | Swarth/concrete
cuts) = 156.5days coating loss during
48m section (~563 cutting and recovery
cuts) = 117.3days
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Duration (hrs) Discharges during
removal
Removal of rock bolts (three within Commonwealth waters) (to be | 6 N/A
completed in conjunction with GEP recovery) via cutting of
saddles.
Total duration 140 — 170 days -

4.9 As-left Survey

Post GEP mercury decontamination (refer Section 4.7) and at the completion of all subsea works including
removal of the z-spool and a section of the GEP not exposed to the MerCure, a final as-left survey will be
performed along the entire length of the GEP, to determine:

¢ final position of the GEP

e Durial status and depths

e |ocation, length and height of freespans

e location and general physical condition of pipeline anchors
e general physical condition of GEP

e evidence of adjacent seabed disturbance

e evidence of debris or foreign objects

e evidence of anchor scars or other third-party interference
e marine growth coverage, type and thickness.

High resolution SSS will be used to acquire the as-left survey data. The survey will be planned to obtain
optimum representation of the completed GEP scope. In addition, sediment samples at the PLEM end of the
GEP will be acquired to assess sediment quality.

In the event the contingency removal of the GEP occurs, the as-left survey will comprise of:
e ROV seabed inspection
e SSS

e sediment sampling to assess sediment quality.

4.10Project Vessel Types

The vessels that will be required to perform the petroleum activity are:
e general support / supply vessel
e support vessel / installation vessel
e construction support vessel (CSV) (contingency removal of the GEP, cut and removal method)
e pipelay vessel (contingency removal of the GEP, reverse s-lay method)

Vessel specifications for the above are provided in Table 4-9. Vessels detailed above have been referenced
as ‘project vessels’ throughout the EP.

Typically, a maximum of two vessels (an installation vessel and a general support vessel) will be in the
operational area at the PLEM location at any one time during mercury removal activities for a period of
approximately 2 to 4 months. The installation vessel will be in the operational area and the general support
vessel will be transporting equipment to and from the installation vessel. Typically, only one general support
vessel will be performing the as-left survey in the operational area for a period of approximately 2 to 4 weeks.
Typically, a maximum of two vessels (CSV or pipelay and a support vessel) will be in the operational area for
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the GEP removal activities for a period of up to 170 days for a cut a recover method and 2 months for a s-lay
recovery method.

General support vessels may be used to transport equipment and materials between the operational area and
port during the activities.

A variety of materials are routinely bulk transferred from general support vessels, including equipment, fluids
or chemicals and waste, as required. Loading and back-loading to general support vessels from other project
vessels is performed using cranes to lift materials.

All project vessels will be commercial vessels with a suitable survey class for the activities they are performing.
The vessels will run on marine diesel oil (MDO); no intermediate or heavy fuel oils will be used.

Table 4-9: Typical Vessel Specifications for Project Vessels

Parameter General support / Installation vessel / CSV Pipelay vessel
supply vessels

Draft (max) (m) 6t08 8t09 8to9
Length (m) 7510100 m 110 to 130 m 110to0 130 m
Berths (persons) 100 130 130
Gross tonnage (Gt) 3000 5000 5000
Fuel type Marine diesel oil Marine diesel oil Marine diesel oil
Total fuel volume (m?3) 2000 3000 3000
z/nc:lsslme of largest fuel tank 250 1000 1000

4.10.1 Vessel Operations

The project vessels will be subject to BHP’s Marine Management Procedure. All required audits and
inspections will assess compliance with the laws of the international shipping industry, which include safety
and environmental management requirements, and maritime legislation including International Convention for
the Prevention of Pollution from Ships 1973 as modified by the Protocol of 1987 (MARPOL) and other
International Maritime Organisation (IMO) standards.

The project vessels will display navigational lighting and external lighting, as required for safe operations.
Lighting levels will be determined primarily by operational safety and navigational requirements under relevant
legislation, specifically the Navigation Act 2012. The vessels will be lit to maintain operational safety on a
24-hour basis.

Operational discharge streams from project vessels include:
e deck drainage
e putrescible waste and sewage/grey water
e oily water
e cooling water
e desalination plant effluent (brine) and backwash water discharge
¢ ballast water.

Further details about the above discharge streams from project vessels are included in Section 8.5.

4.10.2 Refuelling

Fuel transfers that may occur within the operational area include refuelling of cranes, helicopters or other
equipment as required. Vessel refuelling and bunkering at sea will occur during the mercury removal activities.
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4.10.3 Dynamic Positioning

The project vessels will not anchor in the operational area, instead using dynamic positioning (DP) to maintain
position. DP uses satellite navigation and radio transponders in conjunction with thrusters to maintain the
position.

4.10.4 Helicopters

Whilst unlikely, crew changes may be performed using helicopters during the petroleum activities, on an
required basis. Helicopter operations within the operational area are limited to take-off and landing on the
helideck. Crew changes are not required during the as-left survey.

4.11Chemical Assessment Process

Chemicals will be used operationally for:
e Mercury removal of GEP (MerCure)
e Hydrocarbon cleaning of GEP (HyDex).

BHP has adopted a risk-based approach for selecting chemicals with the least potential for environmental
impacts. Where a product may be discharged to the environment, an environmental assessment is completed
before the product is approved for use. BHP APU Hazardous Materials Acquisition Environmental Supplement
Procedure (AO-HSE S-0002) details the chemical selection procedures to be followed. The assessment must
be demonstrated through completing the New Material Request and Approval Form. The assessment includes
a review of the product’s ecotoxicity, biodegradation and bioaccumulation.

Central to the chemical selection process is the use of the Offshore Chemical Notification Scheme (OCNS).
The OCNS conducts hazard assessments on chemical products, and lists and ranks all chemicals used in
exploration, exploitation and associated offshore processing of petroleum on the United Kingdom Continental
Shelf. The OCNS promotes the substitution of hazardous substances by less hazardous, or preferably,
non-hazardous alternatives.

The chemical hazard and risk management (CHARM) model calculates the ratio of Predicted Effect
Concentration against No Effect Concentration (PEC:NEC). This is expressed as a hazard quotient, which is
then used to rank the product. Data used in the CHARM assessment includes ecotoxicity, biodegradation and
bioaccumulation. Using the CHARM model, chemicals ranked Gold have the lowest environmental hazard,
followed by the Silver ranking. Products not applicable to the CHARM model (in other words, inorganic
substances, hydraulic fluids or chemicals used only in pipelines) are assigned an OCNS grouping, A to E.
Group A includes products considered to have the greatest potential environmental hazard and Group E the
least.

Preference in the chemical selection process will be given to CHARM products that are listed as Silver and
Gold category chemicals, or D or E, on the OCNS Definitive Ranked List of Approved Products, which indicates
the lowest potential for environmental hazard. If chemicals are not rated on the OCNS list, but there is a
technical justification, a chemical selection environmental assessment process will be conducted to determine
if the impacts and risks are ALARP and acceptable.

Chemicals fall into the following assessment types:
¢ no further assessment:
o further assessment and technical justification
Chemicals that require no further assessment will be automatically approved for use. These chemicals are:

o with reference to the United Kingdom’s OCNS CHARM Model Algorithm Definitive Ranked List of
Approved Products, chemicals with a hazard quotient of Gold or Silver or Group E or D (CEFAS, 2017)

¢ substances listed on the Oslo and Paris Commission for the Convention for the Protection of the Marine
Environment of the North-East Atlantic (OSPAR) List of Substances Used and Discharged Offshore,
which are considered to Pose Little or No Risk to the Environment (PLONOR).
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Chemicals that require further assessment and technical justification before approval for use are:
e those with substitution warnings under the OCNS system
¢ products where the OCNS rating is not available.

Where further assessment is required, available ecotoxicity, biodegradability and bioaccumulation information
will be reviewed. Chemicals will be approved if they fall within the following toxicity criteria and at least one
other criterion can be determined:

e low or very low toxicity (LC50/EC50 >100 to >1000 mg/L)
¢ biodegradability of >20%
e non-bioaccumulative to Log PoW <3.

Chemicals that do not meet the above criteria may only be approved for use after sufficient economic, safety
and operational justification.
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5 Description of Environment

The purpose of this section is to address the requirements of Regulation 13(2) and 13(3) of the Environment
Regulations through describing the existing environment, including values and sensitivities that may be
affected by both planned activities and unplanned events.

The description of the environment applies to two spatial areas:

e the operational area — the area where planned activities will occur and includes the area encompassing
a 1,500 m radius around the GEP.

e the wider EMBA. This is the environment that may be affected by the worst-case hydrocarbon spill
scenario identified as relevant to the activity (Figure 5-1).

The information contained in this section has been used to inform the evaluation and assessment of the
environmental impacts and risks presented in Section 8 and 9. The level of detail is appropriate to the nature
and scale of the impacts and risks to the particular values and sensitivities.

A detailed and comprehensive description of the environment in the operational area and EMBA is provided
in Appendix D.

5.1 Determination of the Environment that May Be Affected

Stochastic hydrocarbon dispersion and fate modelling (described in Section 9.1), has been performed on the
worst-case hydrocarbon release, which was determined to be a 1,000 m® marine diesel oil (MDO) release as
a result of a vessel collision (described in Section 9.2). The results have been used to inform the EMBA. The
EMBA (Figure 5-1) encompasses the outer most boundary of the worst-case spatial extent of four hydrocarbon
phases (refer Table 5-1). The exposure threshold values used to define the EMBA are presented in Table 5-1
and have been justified in Section 9.1.2.

Table 5-1: Hydrocarbon Components and EMBA Exposure Thresholds

Hydrocarbon components EMBA exposure value

Surface hydrocarbons 1 g/m?
Shoreline hydrocarbons 10 g/m?
Entrained hydrocarbons 100 ppb
Dissolved aromatic hydrocarbons 50 ppb

Hydrocarbon contact below the defined thresholds may occur outside the EMBA; however, the effects of these
low exposure values will be limited to temporary exceedance of water quality triggers.

The EMBA presented does not represent the predicted coverage of any one hydrocarbon spill or a depiction
of a slick or plume at any particular point in time. Rather, the area is a composite of a large number of theoretical
paths, integrated over the full duration of multiple spill simulations under various metocean conditions.
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5.2 Particular Relevant Values and Sensitivities of the Environment

Regulation 13(2) of the Environment Regulations states that “the environment plan must:
13(2)(a) Describe the existing environment that may be affected by the activity; and
13(2)(b) Include details of the particular relevant values and sensitivities (if any) of that environment”.

Regulation 13(3) of the OPGGS (E) Regulations states that “Without limiting paragraph 13(2)(b), particular
relevant values and sensitivities may include any of the following:

13(3)(f) Any values and sensitivities that exist in, or in relation to, part or all of:
(i) A Commonwealth marine area within the meaning of that Act; or
(i) Commonwealth land within the meaning of that Act”.

This section summarises environmental values and sensitivities, including physical, biological, socio-economic
and cultural features in the marine and coastal environment that are relevant to the operational area and the
EMBA. Searches for matters of national environmental significance (MNES) and other matters protected by
the EPBC Act were undertaken for the operational area and the EMBA using the Protected Matters Search
Tool (PMST).

A full description of the values and sensitivities relevant to the operational area and EMBA is provided in
Appendix D, along with the PMST Search Reports.

5.2.1 Bioregions

The operational area is located approximately 45 km North-West of Onslow, Western Australia and within
Commonwealth waters of the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Northwest
Shelf Marine Provincial Bioregion.

The EMBA overlaps the following IMCRA Provincial Bioregions:
e Northwest Shelf Province
e Northwest Province
e Northwest Transition
e Central Western Transition
e Central Western Shelf Transition

e Central Western Shelf Province
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5.2.2 Matters of National Environmental Significance (EPBC Act)

Table 5-2 and Table 5-3 summarise the MNES identified as potentially occurring within the operational area
and EMBA, respectively, as determined by the PMST results (Appendix D).

Additional information on identified MNES are provided throughout this Section and in Appendix D, Section 2.4.

Table 5-2: Summary of MNES within the Operational Area

MNES ‘ Number ‘ Relevant Section
World Heritage Properties 0 N/A
National Heritage Places 0 N/A
Wetlands of International Importance (Ramsar) 0 N/A
Marine Parks 0 N/A
Listed Threatened Ecological Communities 0 N/A
Listed Threatened Species? 31 Section 5.6.1
Listed Migratory Species?®: ? 33 Section 5.6.1

Note 1 Terrestrial species (such as terrestrial mammals, reptiles and bird species) that appear in the PMST results of the EMBA and do
not have habitats along shorelines are not relevant to the petroleum activity impacts and risks, and have therefore not included in these
numbers

Note 2 The EPBC Act categorise migratory and threatened species independently, therefore migratory spp. can also be threatened.

Table 5-3: Summary of MNES within the EMBA

MNES ‘ Number Relevant Section

World Heritage Properties 1 Section 5.5.2
National Heritage Places 1 Section 5.5.3
Wetlands of International Importance 0 N/A
(Ramsar)

Marine Parks 3 Section 5.5.4
Listed Threatened Ecological Communities 0 N/A

Listed Threatened Species?! 32 Section 5.6.1
Listed Migratory Species® 2 53 Section 5.6.1

Note 1 Terrestrial species (such as terrestrial mammals, reptiles and bird species) that appear in the PMST results of the EMBA and do
not have habitats along shorelines are not relevant to the petroleum activity impacts and risks, and have therefore not included in these
numbers

Note 2 The EPBC Act categorise migratory and threatened species independently, therefore migratory spp. can also be threatened.

5.3 Griffin Field and GEP Environmental Surveys and Studies

The Griffin field and GEP has been the subject of a number of environmental surveys and research studies to
understand the fish assemblages and seabed habitat (Table 5-4). Where relevant these studies have been
referenced within this Section and throughout the EP.
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Table 5-4: Environmental Surveys and Studies relevant to the GEP

Study / Research ‘ Description

00GA-BHPB-N00-0009  Giriffin Field Pre-
Abandonment Environmental and ROV Survey
(Gardline, 2015)

The survey was conducted within the Griffin field, in water depths
between 115 m and 215 m in October 2014. A total of sixteen
0.1 m? day grab stations were selected in the field and eight water
sampling stations (water quality and profiling).

To inform decommissioning, samples were collected to determine
the physico-chemical and benthic infaunal characteristics
surrounding infrastructure in the Griffin field. Additionally, a
remotely operated vehicle (ROV) was deployed for the capture of
digital stills and video footage of the subsea infrastructure, to
allow for a visual flora and fauna assessment on the structures at
seabed.

Sediments and waters hydrocarbons and metals were compared
to ‘background concentrations’ in the wider area of the NW Shelf
of Australia. In the absence of any background reference data for
the region the Australian and New Zealand Environment and
Conservation Council (ANZECC), the Agriculture and Resource
Management Council of Australia and New Zealand (ARMCANZ)
Water Quality Guidelines (ANZECC, 2000) Simpson et al. (2013)
Sediment Quality Guidelines (SQG) are referenced to establish
trigger value exceedances.

Appendix F provides the Griffin Field infrastructure layout and
environmental target locations.

00GA-BHPB-S00-0001 DOF Subsea Griffin Field
Abandonment Survey Report 2014 (DOF, 2014)

PET-GDC20-DR-REP-00008 — Griffin P&A End of
Campaign Report 2017 (BHP, 2017a)

00GA-BHPB-T40-0002 — Griffin Field & Export
Pipeline 2017 Subsea Survey (BHP, 2017b)

Various environmental and ROV surveys investigating the status
of Griffin field Infrastructure and the GEP, includes details on:

- Freespans along the GEP

- Sediment characteristics along GEP
- Geotechnical data along GEP

- Marine growth on GEP

00GA-BHPB-R00-0004 Griffin Field Commercial
Fisheries Assessment (GHD, 2015)

Provides an assessment of the commercial (state only) and
recreational fishing interests that exist in, or in close proximity to,
the Griffin field.

Anecdotal evidence was obtained from several commercial
fishers and recreational (game) fishers in the region to establish
presence of commercial fisheries use.

00GA-BHPB-R00-0050 A Comparison of Fish
Assemblages associated with the Griffin Pipeline
and Adjacent Seafloor (Bond et al, 2017)

Compares fish assemblages on and off the GEP at various water
depths. Study used baited remote underwater stereo-video
systems (stereo-BRUVSs) to assess fish assemblages.

00GA-BHPB-R00-0051 The Ecology of The Griffin
Field (UTS Decommissioning Ecology Group,
2020)

Desktop study using images taken from ROV in October 2014 to
investigate the biodiversity value of the Griffin field. Specifically to:

e determine the biodiversity value of Griffin Field infrastructure
and determine how diversity varies with individual structure
location and depth.

e assess fisheries potential.

5.4 Biological Environment

This sub-section focuses on the biological environment in the operational area. Refer to Appendix D,
Section 2.3 for description of the biological environment in the EMBA.

The below sections summarise the results from the various environmental and ROV surveys undertaken along
the GEP (DOF, 2014; Gardline, 2015; BHP, 2017b). Whilst stations sampled during the Gardline 2015 survey
may be outside of the operational area, they remain relevant for an overview of the sediments along the GEP,
given the proximity. Appendix F provides the environmental target locations sampled during the Gardline, 2015

survey.
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5.4.1 Sediments

Operational Area — Along GEP

From the Commonwealth / State waters boundary for 3 km seaward the GEP was trenched and has naturally
backfilled. Three rock bolts are present at the Commonwealth / State waters boundary. From 3 km onwards,
to the PLEM no secondary stabilisation measures were implemented and while previously unburied, the self-
burial process has already begun to occur with the observation of freespans and localised GEP lowering into
the seabed.

The seabed is dominated by sandy substrates along the GEP. From the Commonwealth / State waters
boundary for 3 km the GEP areas of cementation carbonate materials - hard mud exists. Depths >0.8 - 2.15m
below the seabed are dark sands or silty gravely sand. As water depths progress, a thin layer of carbonate
sediments (0 — 1 m) exists, which is underlain by a layer of light silty sand. Closer to the PLEM a deep layer
(>7 m) of soft carbonate mud is present (BHP, 2017b).

Operational Area — PLEM end of GEP / Griffin Field

Sediment Characteristics

Analysis of particle size across the stations sampled (refer Appendix F) showed heterogeneity in sediment
composition in the survey area. Stations GEP and PLEM were described as very poorly sorted medium to very
coarse silt under the Wentworth classification of mean grain size.

Stations GEP and PLEM were defined as muddy sand (fines 210% of the sample) (Gardline, 2015).

Sediment Organotins, Polychlorinated Biphenyls and Radionuclides

Concentrations of sediment organotins (monobutyltin, dibutyltin and tributyltin [TBT]) were <0.5 ngSn g* and
<1.0 ngSn g* (TBT) at all stations with the exception of the RTM location, where a TBT concentration of 6.2 +
1.3 ngSn g* was above the Sediment Quality Guideline Value (SQGV) as cited in Simpson et al. (2013). TBT
was used in marine paints as a biocide to prevent fouling on subsea infrastructure until 2008. The RTM
structure was coated in anti-foulant paint, and it was therefore the erosion of this paint which was thought
potentially responsible for the elevated concentrations of TBT in the sediments nearby this location. Higher
TBT concentration at this location could also have resulted from an historic input from the Griffin Venture vessel,
and therefore, this contamination could extend to the sediments within the swing-arc of the vessel and/or a
little further. There was no evidence of produced formation water (PFW) discharge contamination in sediment.
Concentrations of the remaining sediment radionuclides (including naturally occurring radioactive material;
NORM) were low and uniform, with small variations attributed to depth and/or variations in sediment size, and
were therefore thought representative of background conditions at all stations (Gardline, 2015).

Sediment Hydrocarbons

Analyses across the survey area showed total recoverable hydrocarbons concentrations to be composed
mainly of petroleum hydrocarbons. Concentrations were generally low and representative of the wider area.
All TPH concentrations were found below the SQGV of 280 ug g*. Gas chromatograms revealed all stations,
bar Station GR5, to present highly weathered heavy weight petrogenic and biogenic hydrocarbons, with very
low traces of ‘fresher’ hydrocarbons of the same sources. These traces resembled those observed in areas of
historic oil and gas activity such as the North Sea (Gardline, 2015).

Concentrations of the PAH acenaphthene at Station RTM (Riser Turret Mooring) and HEX (Heat Exchanger
Position) were above the ISQG Low trigger value, while the remainder of the PAHs were below the trigger
values at all stations (ANZECC, 2000) and total PAH concentrations were below the SQGV at all stations
(Simpson et al., 2013). Overall concentrations of total PAH were found significantly similar at all stations, and
were found to increase with proximity to existing drilled wells, indicating a potential impact of the oil and gas
activities on the sediment. Concentrations of BTEX were <LoR at all stations and did not indicate monocyclic
aromatic hydrocarbon contamination within the sediments in the vicinity of the infrastructure targeted (Gardline,
2015).

Sediment Metals

Concentrations of sediment metals across the survey area were found generally representative of the wider
region, with concentrations of all metals below their respective SQGV (Simpson et al., 2013) and apparent
effect threshold (AET; Buchman, 2008). Most metals concentrations were correlated to the sediment
characteristics and depths across the survey area, and their variability was therefore attributed to the
heterogeneous nature of the sediment and varying depth. Barium (Ba) in the sediment was generally low, with
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concentrations <30ug g at a number of stations, including reference stations and the RTM location. However,
concentrations of Ba reached up to 68.6 + 8.8 ug g* at Station HEX and CH1 (Chinook-1 well) and up to
1400.0 + 340.0 ug g* at Stations GR3 (Griffin-3 well), GR5 (Griffin-5 well) and SC3 (Scindian-3 well) and were
increasing with proximity to existing drilled wells, which indicated potential contamination from drilling fluids in
the sediments close to infrastructure (Gardline, 2015).

Mercury concentrations at all stations is < 0.01 pg g-1 (Gardline, 2015).

5.4.2 Benthic Habitats and Infauna

Operational Area

The GEP in Commonwealth waters currently provides hard substrate resulting in the creation of new habitat.
Marine growth was observed at a thickness of 50 mm along the GEP and consists of hydroid grass (5-15%)
with entrapped sediment and assorted shellfish (barnacles, mussels etc) (10 to 20%).

The presence of benthic and coastal habitats within the operational area and EMBA is summarised in Table 5-5
and a detailed description of these habitats is provided in Appendix D, Section 2.3.

Table 5-5: Benthic and Coastal Habitats Occurring within the Operational Area and EMBA

Value / Sensitivity Operational Area EMBA

Benthic Habitats / Receptors

Soft Sediment v v
Seagrass Beds X v
Coral Reef Communities X 4
Macroalgal Beds X v
Dominant Shoreline Habitats / Receptors

Rocky Shorelines X X
Sandy Beaches X v
Mangroves X v

5.4.3 Fish Assemblages Associated with the Griffin GEP and Adjacent Seafloor

Fish assemblages associated with the Griffin GEP and adjacent seafloor have been studied by Bond et al
(2017) using baited remote underwater stereo-video systems (stereo-BRUVS) to assess fish assemblages.

Fish assemblages, both on and off GEP, changed markedly with increasing depth, as did the availability of
natural adjacent hard-substrate habitats which became limited in depths >80 m. In depths >80 m (and out to
136 m), the GEP was characterised by the presence of commercially important species and abundances of
larger-bodied, commercially important species such as: P. multidens (goldband snapper), Lutjanus
malabaricus (saddletail snapper) and Lutjanus russelli (Moses’ snapper) among others. Whilst off-pipeline
deployments were typified by smaller Nemipterus spp. (threadfin breams), and other sand affiliated species
(Saurida undosquamis) known to characterise these historically heavily trawled grounds.

The most ubiquitous species on and off-pipeline at depth are listed in Table 5-6. Five out of the 10 species
occurring on the GEP are commercial species compared to two out of 10 off-pipeline. The most commonly
occurring species on the GEP in water depths >80 m was P. multidens, an important commercially targeted
species in this region.
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Table 5-6: The ten most ubiquitous fish species recorded on stereo-BRUVS deployed in depths
>80 m, calculated as the percentage of deployments that each species was recorded on. Commercial
species are indicated with *

Pipeline Off-pipeline
Species Ubiquity (%) Species Ubiquity (%)
Pristipomoides multidens * 96.30 Nemipterus spp 85.25
(goldband snapper) (threadfin bream)
Argyrops spinifer * 74.07 Pristipomoides multidens * 63.93
(frypan snapper) (goldband snapper)
Nemipterus spp 51.85 Decapterus spl 63.93
(threadfin bream) (scad)
Seriola dumerili 48.15 Argyrops spinifer * 59.02
(greater amberjack) (frypan snapper)
Lutjanus malabaricus * 44.44 Lagocephalus lunaris 49.18
(saddletail snapper) (lunartail puffer)
Lutjanus sebae * 33.33 Saurida undosquamis 40.98
(red emperor) (brushtooth lizardfish)
Carcharhinus plumbeus 29.63 Carangoides chrysophrys 39.34
(sandbar shark) (longnose trevally)
Decapterus spl 29.63 Netuma thalassina 31.15
(scad) (giant sea catfish)
Netuma thalassina 29.63 Carangoides 31.15
(giant sea catfish) caeruleopinnatus
(onion trevally)
Lutjanus russellii * 29.93 Terapon jarbua 22.95
(Moses shapper) (crescent grunter)

The abundance distribution of all commercial species is displayed as a heat map (using latitude and longitude
only) in Figure 5-3. Plots suggest a higher abundance of commercial species on the GEP than off. Commercial
fish were, on average, larger at greater depth and the commercial value of species on the GEP appears higher
than that off-pipeline (Bond et al, 2017).
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Figure 5-3: Smooth spline fits (GAMSs) of the predicted total abundance of commercial species.
Colour ramp represents the abundance predicted by latitude and longitude alone
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Trap fishers target pipelines and other infrastructure on the North West Shelf (NWS) in depths >80 m to obtain
higher catches with great success, although a knowledge gap exists regarding the amount of time commercial
fishers allocate to targeting subsea infrastructure (Bond et al. 2017).

One endangered species of shark was observed at water depths >80 m, the scalloped hammerhead shark
(Sphyrna lewini), which was observed off the pipeline in a depth of 128.2 m (Bond et al., 2017).

5.5 Protected/Significant Areas

5.5.1 Key Ecological Features

Key ecological features (KEFs) are areas of regional importance for either biodiversity or ecosystem function
and integrity within the Commonwealth marine environment and have been identified through the marine
bioregional planning process.

The presence of KEFs within the operational area and EMBA is summarised in Table 5-7 and a detailed
description of these KEFs is provided in Appendix D, Section 2.10.3.

KEFs within the operational area and EMBA are presented in Figure 5-4.

Table 5-7: Key Ecological Features the Operational Area and EMBA

KEF Operational Area Distance from Operational EMBA
Area

Ancient coastline at 125 m depth 4 N/A 4
contour

Continental slope demersal fish X 5km v
communities

Canyons linking the Cuvier X 14 km 4
Abyssal Plain and the Cape Range

Peninsula

Commonwealth waters adjacent to X 59 km v
Ningaloo Reef

Exmouth Plateau X 109 km v
Glomar Shoals X 253 km v
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Figure 5-4: Key Ecological Features within the Operational Area and EMBA
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5.5.2 World Heritage Properties

World Heritage Properties represent the best examples of the world's cultural and natural heritage. There are
no World Heritage Properties within the operational area. The EMBA intercepts the boundary of one World
Heritage Property: the Ningaloo Coast (refer Appendix D, Section 2.4.2).

5.5.3 National Heritage Properties

There are 13 National Heritage Places located in WA, of which none are in the operational area. One National
Heritage Property lies within the boundaries of the EMBA, the Ningaloo Coast (refer Appendix D,
Section 2.4.3).

5.5.4 State and Australian Marine Parks

There are no Australian or State Marine Parks located in the operational area. Three Australian Marine Parks
and five State Marine Parks and Marine Management Areas fall within the EMBA (Table 5-8). A detailed
description of these Australian and State Marine Parks is provided in Appendix D, Section 2.10.1 and 2.10.2,
respectively.

Australian and State Marine Parks within the operational area and EMBA are presented in Figure 5-5.

Table 5-8: Australian and State Marine Parks within the Operational Area and EMBA

Value / Sensitivity IUCN category* or Operational Area Distance from
relevant park zone Operational Area

Australian Marine Parks

Gascoyne Marine Park | Habitat Protection Zone X 75 km v
(IUCN Category IV)

Multiple Use Zone (IUCN

Category VI)

Montebello Marine Park | Multiple Use Zone (IUCN X 67 km 4
Category VI

Ningaloo Marine Park National Park Zone X 60 km v

(IUCN Category Il)

Recreational Use Zone
(IUCN Category V)

State Marine Parks and Marine Management Areas

Muiron Islands Marine - X 41 km v
Management Area

Barrow Island Marine - X 64 km v
Management Area

Ningaloo Marine Park - X 60 km v
Barrow Island Marine | - X 73 km v
Park
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Figure 5-5: Australian and State Marine Parks within the Operational Area and EMBA
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5.6 Marine Fauna

5.6.1 Threatened and Migratory Species

Table 5-9 presents the threatened and migratory species within the operational area and the EMBA. These
include all relevant MNES protected under the EPBC Act, as identified in the PMST search for the operational
area and EMBA (PMST search results are provided in Appendix D, Attachment 1). For each species identified,
the extent of likely presence is noted.

The PMST results identified 31 marine fauna species listed as “threatened’ species and 33 marine fauna
species listed as "migratory’ within the operational area. Within the EMBA the PMST results identified 32
marine fauna species listed as “threatened’ species and 53 marine fauna species listed as "migratory’.
Terrestrial species (such as terrestrial mammals, reptiles and bird species) that appear in the PMST results of
the EMBA and do not have habitats along shorelines are not relevant to the petroleum activity impacts and
risks and have therefore been excluded from Table 5-9.

A description of the identified threatened and migratory species is included in Appendix D, Section 2.6 — 2.9.

Species with designated biologically important areas (BIAs) and Habitat Critical to their Survival (Habitat
Critical) overlapping the EMBA and operational area have been identified in Section 5.6.2.
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Table 5-9: Threatened and Migratory Species Predicted to Occur within the Operational Area and EMBA

Threatened Sensitivities within EMBA Sensitivities within

Value/Sensitivity

Migratory Operational

Common Name

Scientific Name

Status

Status

area presence

operational area

presence

EMBA

Fish, sharks and rays

Grey nurse shark Carcharias taurus Vulnerable - v Species or species v Species or species
(west coast habitat known to habitat known to
population) occur within area occur within area
White shark Carcharodon carcharias Vulnerable Migratory v Species or species v Species or species
habitat may occur habitat known to
within area occur within area
Dwarf sawfish Pristis clavata Vulnerable Migratory 4 Species or species 4 Species or species
habitat known to habitat known to
occur within area occur within area
Green sawfish Pristis zijsron Vulnerable Migratory v Species or species v Species or species
habitat known to habitat known to
occur within area occur within area
Whale shark Rhincodon typus Vulnerable Migratory 4 Foraging, feeding or v Foraging, feeding or
related behaviour related behaviour
known to occur known to occur
within area
Scalloped Sphyrna lewini Conservation - v Species or species v Species or species
Hammerhead Dependent habitat known to habitat known to
occur within area occur within area
Southern Bluefin Thunnus maccoyi Conservation - v Species or species v Species or species
Tuna Dependent habitat likely to habitat likely to
occur within area occur within area
Narrow sawfish Anoxypristis cuspidata - Migratory v Species or species v Species or species
habitat likely to habitat likely to
occur within area occur within area
Shortfin mako Isurus oxyrinchus - Migratory v Species or species v Species or species
habitat likely to habitat likely to
occur within area occur within area
Longfin mako Isurus paucus - Migratory v Species or species v Species or species

habitat likely to
occur within area

habitat likely to
occur within area
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Value/Sensitivity

Threatened
Status

Migratory
Status

Operational
area presence

Sensitivities within
operational area

AUSTRALIAN PRODUCTION UNIT

EMBA
presence

Sensitivities within
EMBA

Common Name

Scientific Name

Giant manta ray Manta birostris - Migratory v Species or species v Species or habitat
habitat likely to known to occur to
occur within area occur within area

Reef manta ray Manta alfredi - Migratory v Species or habitat v Species or habitat
known to occur to known to occur to
occur within area occur within area

Oceanic whitetip Carcharhinus longimanus - Migratory v Species or species v Species or species

shark habitat likely to habitat likely to
occur within area occur within area

Porbeagle, Lamna nasus - Migratory - - v Species or species

mackerel shark habitat may occur

within area

Southern dogfish Centrophorus zeehaani Conservation - - v Species or species

Dependent habitat likely to
occur within area

Marine Mammals

Sei whale Balaenoptera borealis Vulnerable Migratory 4 Species or species v Foraging, feeding or
habitat likely occur related behaviour
within area likely to occur within

area

Blue whale Balaenoptera musculus Endangered Migratory v Species or species v Migration route
habitat likely to known to occur
occur within area within area

Fin whale Balaenoptera physalus Vulnerable Migratory v Species or species v Foraging, feeding or
habitat likely to related behaviour
occur within area likely to occur within

area

Southern right whale | Eubalaena australis Endangered Migratory v Species or species v Species or species
habitat may occur habitat likely to
within area occur within area

Humpback whale Megaptera novaeangliae Vulnerable Migratory v Breeding known to v Breeding known to

occur within area

occur within area
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Value/Sensitivity

Threatened
Status

Migratory
Status

Operational
area presence

Sensitivities within
operational area

AUSTRALIAN PRODUCTION UNIT

EMBA
presence

Sensitivities within
EMBA

Common Name

Scientific Name

habitat known to
occur within area

Sperm whale Physeter macrocephalus - Migratory v Species or species v Species or species
habitat may occur habitat may occur
within area within area

Killer whale Orcinus orca - Migratory v Species or species v Species or species
habitat may occur habitat may occur
within area within area

Spotted bottlenose Turdiops aduncus - Migratory v Species or species v Species or species

dolphin habitat known to habitat known to
occur within area occur within area

Bryde’s whale Balaenoptera edeni - Migratory v Species or species v Species or species
habitat likely to habitat likely occur
occur within area within area

Australian Humpback | Sousa sahulensis as - Migratory 4 Species or species v Species or species

Dolphin Sousa chinensis habitat may occur habitat likely occur
within area within area

Dugong Dugong dugong - Migratory v Species or species v Breeding known to
habitat likely to occur within area
occur within area

Antarctic minke Balaenoptera - Migratory - - v Species or species

whale bonaerensis habitat likely occur

within area

Indo-Pacific Sousa chinensis - Migratory - - v Species or habitat

humpback dolphin known to occur

within area

Marine Reptiles

Loggerhead turtle Caretta caretta Endangered Migratory v Species or species v Breeding known to
habitat known to occur within area
occur within area

Green turtle Chelonia mydas Vulnerable Migratory v Species or species v Breeding known to

occur within area
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Value/Sensitivity

Threatened
Status

Migratory
Status

Operational

area presence

Sensitivities within
operational area

AUSTRALIAN PRODUCTION UNIT

EMBA
presence

Sensitivities within
EMBA

Common Name

Scientific Name

Albatross

habitat may occur
within area

Leatherback turtle Dermochelys coriacea Endangered Migratory v Species or species v Species or species
habitat likely to habitat known to
occur within area occur within area

Hawksbill turtle Eretmochelys imbricata Vulnerable Migratory v Species or species v Breeding known to
habitat known to occur within area
occur within area

Flatback turtle Natator depressus Vulnerable Migratory v Congregation or v Breeding known to
aggregation known occur within area
to occur within area

Short-nosed Aipysurus apraefrontalis Critically - - - v Species or habitat

seashake Endangered known to occur

within area

Leaf-scaled Aipysurus foliosquama Critically - - - v Species or habitat

seashake Endangered known to occur

within area

Marine Birds

Red knot Calidris canutus Endangered Migratory v Species or species v Species or species
habitat may occur habitat may occur
within area within area

Curlew sandpiper Calidris ferruginea Critically Migratory v Species or species v Species or species

Endangered habitat may occur habitat may occur
within area within area

Southern giant petrel | Macronectes giganteus Endangered Migratory v Species or species v Species or species
habitat may occur habitat may occur
within area within area

Eastern curlew Numenius Critically Migratory v Species or species v Species or species

madagascariensis Endangered habitat may occur habitat may occur
within area within area

Australian fairy tern Sternula nereis nereis Vulnerable - v Breeding known to v Breeding known to
occur within area occur within area

Indian Yellow-nosed | Thalassarche carteri Vulnerable Migratory v Species or species v Species or species

habitat may occur
within area
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Value/Sensitivity

Threatened
Status

Migratory
Status

Operational
area presence

Sensitivities within
operational area

AUSTRALIAN PRODUCTION UNIT

EMBA
presence

Sensitivities within
EMBA

Common Name

Scientific Name

Streaked shearwater | Calonectris leucomelas - Migratory v Species or species v Species or species
habitat likely to habitat likely to
occur within area occur within area

Lesser frigatebird Fregata ariel - Migratory v Species or species v Species or species
habitat likely to habitat likely to
occur within area occur within area

Fairy Tern Sterna nereis - Migratory v Breeding known to v Breeding known to
occur within area occur within area

Lesser Crested Tern | Thalasseus bengalensis - Migratory v Breeding known to v Breeding known to
occur within area occur within area

Northern Siberian Limosa lapponica Critically - - - v Species or species

Bar-tailed Godwit menzbieri Endangered habitat known to

occur within area

Christmas Island Phaethon lepturus fulvus Endangered - - - v Species or species

White-tailed habitat may occur

Tropicbird within area

Common noddy Anous stolidus - Migratory - - v Species or species

habitat likely to
occur within area

Flesh-footed Ardenna carneipes - Migratory - - v Species or species

shearwater habitat likely to

occur within area

Wedge-tailed Puffinus pacificus - Migratory - - v Breeding known to

shearwater occur within area

Great frigatebird Fregata minor - Migratory - - v Species or species

habitat may occur
within area

Caspian tern Hydroprogne caspia - Migratory - - v Breeding known to

occur within area

Roseate tern Sterna dougallii - Migratory - - v Breeding known to

occur within area

Sooty Tern Sterna fuscata - Migratory - - v Breeding known to

occur within area
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Common Name

Scientific Name

Threatened
Status

Migratory
Status

Operational
area presence

Sensitivities within
operational area
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EMBA
presence

Sensitivities within
EMBA

Shy albatross Thalassarche cauta Endangered Migratory - - v Species or species
habitat may occur
within area

Campbell albatross Thalassarche impavida Vulnerable Migratory - - v Species or species
habitat may occur
within area

Black-browed Thalassarche Vulnerable Migratory - - v Species or species

albatross melanophris habitat may occur
within area

White-capped Thalassarche cauta Vulnerable Migratory - - v Species or species

albatross steadi habitat may occur
within area

Common sandpiper Actitis hypoleucos - Migratory - - v Species or species
habitat known to
occur within area

Sharp-tailed Calidris acuminata - Migratory - - v Species or species

sandpiper habitat known to
occur within area

Common Tringa nebularia - Migratory - - v Species or species

Greenshank habitat likely to

occur within area
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5.6.2 Biologically Important Areas and Critical Habitats

Biologically important areas (BIAs) are those locations where aggregations of members of a species are known
to undertake biologically important behaviours, such as breeding, resting, foraging or migration (DAWE, 2021).
BIAs have been identified using expert scientific knowledge about species abundance, distribution and
behaviours (DoEE, 2017).

Relevant BIAs and Critical Habitat areas identified within the operational area and EMBA are presented in
Table 5-10 and Table 5-11 respectively.

Figure 5-6 to Figure 5-13 show the spatial overlap with relevant BIAs and Habitat Critical areas and the
operational area and EMBA.

Table 5-10: Biologically Important Areas within the operational area and EMBA

Value / BIA Type Operational Area Closest distance to

Sensitivity Operational Area

Marine Mammals
Humpback Migration v v B
whales Resting X v 60 km
Pygmy blue Distribution v v B
whales Migration X v 94 km
Foraging X v 24 km
Dugong Foraging including X v 65 km
high density
seagrass beds,
breeding, nursing,
calving
Fish, Sharks and Rays
Whale sharks Foraging (high X v 86 m
density prey)
Foraging v v -
Marine Turtles
Elatback turtle Internesting buffer v v B
Nesting X v 55 km
Green turtles Internesting buffer X v 23 km
Nesting X v 55 km
Foraging X v 65 km
Hawksbill turtles Internesting buffer v v B
Nesting X v 55 km
Foraging X v 65 km
Loggerhead Internesting buffer X v 23 km
turtles Nesting X v 55 km
Birds
Wedge-tailed Breeding v v -
shearwater
Lesser crested Breeding v v -
tern !
Australian fairy Breeding X v 7 km
tern
Roseate tern Breeding X v 21 km

Note 1. The lesser crested tern is not listed as threatened or migratory under the EPBC Act
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Table 5-11: Habitat Critical areas within the operational area and EMBA

Value / Sensitivity Operational Area Closest distance to
Operational Area
Flatback turtle v (internesting) v -
Hawkshill turtles v (internesting) v -
Green turtles v (internesting) v -
Loggerhead turtles X v 65 km
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Figure 5-6: Fish and Sharks Biologically Important Areas within the Operational Area and EMBA
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Figure 5-7: Whale Migration Biologically Important Areas within the Operational Area and EMBA
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Figure 5-9: Loggerhead Turtle Biologically Important Areas and Critical Habitats within the Operational Area and EMBA
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Figure 5-10: Hawksbill Turtle Biologically Important Areas and Critical Habitats within the Operational Area and EMBA
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Figure 5-11:

Flatback Turtle Biologically Important Areas and Critical Habitats within the Operational Area and EMBA
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Figure 5-12: Green Turtle Biologically Important Areas and Critical Habitats within the Operational Area and EMBA
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5.6.3 Species Recovery Plans, Conservation Advice and Threat Abatement Plans

BHP considered recent updates to recovery plans, conservation management plans, threat abatement plans
or approved conservation advice in place for EPBC Act-listed threatened species that may potentially occur or
use habitat within the EMBA (Table 5-12).

Recovery plans set out the research and management actions necessary to stop the decline of and support
the recovery of listed threatened species. In addition, threat abatement plans provide for the research,
management and any other actions necessary to reduce the impact of a listed key threatening process on
native species and ecological communities. The Minister decides whether a threat abatement plan is required
for key threatening processes listed under Section 183 of the EPBC Act. Table 5-12 provides information about
the specific requirements of the relevant conservation advice, species recovery plans and threat abatement
plans that applies to the petroleum activities, and demonstrates how current management requirements have
been taken into account while preparing the EP. Through implementing relevant control measures,
performance outcomes and performance standards, potential risks and impacts of the petroleum activities are
managed to ALARP and acceptable levels.

Table 5-12 summarises the actions relevant to the petroleum activity, with more information about the specific
requirements of the relevant plans of management (including Conservation Advice and Conservation
Management Plans) applicable to the petroleum activity and demonstrates where management requirements
have been addressed.
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Table 5-12: Recovery Plans and Actions Relevant to the Petroleum activity

Recovery Plan/Conservation Advice/Management Plan

Threats/strategies identified as

relevant to the activity

Addressed in EP Section

Cetaceans
Blue whale Conservation Management Plan for the Blue Whale 2015 to 2025 (2015) | Noise interference Section 8.3
Habitat modification Section 8.6
Vessel disturbance Section 9.3
Marine debris Section 9.6
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Fin whale Approved Conservation Advice for Balaenoptera physalus (fin whale) Anthropogenic noise and acoustic | Section 8.3
(2015) disturbance
Pollution (persistent toxic Section 9.2, 9.5
pollutants)
Vessel strike Section 9.3
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Sei whale Approved Conservation Advice for Balaenoptera borealis (sei whale) Anthropogenic noise and acoustic | Section 8.3

(2015)

disturbance

Habitat degradation including
pollution (persistent toxic
pollutants)

Section 8.6, 9.2, 9.5

Marine debris Section 9.6
Vessel strike Section 9.3
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Humpback whale Approved Conservation Advice for Megaptera novaeangliae (humpback Noise interference Section 8.3
whale) (2015) Marine debris Section 9.6
Vessel strike Section 9.3
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Southern right whale Conservation Management Plan for the Southern Right Whale 2011 to Habitat modification Section 8.6
2021 (2012) Vessel disturbance Section 9.3
Noise interference Section 8.3
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6

wildlife of Australia’s coasts and oceans (2018)
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Threats/strategies identified as
relevant to the activity

Addressed in EP Section

Marine Reptiles

Short-nosed seasnake Commonwealth Conservation Advice on Aipysurus apraefrontalis (short- | Degradation of reef habitat Section 9.2
nosed seasnake) (2011)
Loggerhead turtle Recovery plan for marine turtles in Australia 2017 to 2027 (2017) Noise interference Section 8.3
Marine debris Section 9.6
Chemical and terrestrial discharge | Section 8.7, 8.5
Vessel disturbance Section 9.3

Loss of habitat and/or habitat
modification

Section 8.6, 9.2, 9.5

Light pollution Section 8.2
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Green turtle Recovery plan for marine turtles in Australia 2017 to 2027 (2017) Noise interference Section 8.3
Chemical and terrestrial discharge | Section 8.7, 8.5
Marine debris Section 9.6
Vessel disturbance Section 9.3
Light pollution Section 8.2
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Leatherback turtle, leathery Commonwealth Consgrvation Ad_vice on D_ermochelys coriacea (2008) Boat strike Section 9.3
Recovery plan for marine turtles in Australia 2017 to 2027 (2017)
turtle - - -
Changes to breeding sites Section 9.2
Marine debris Section 9.6
Noise interference Section 8.3

Chemical and terrestrial discharge

Section 8.7, 8.5

Loss of habitat

Section 8.6, 9.2

Vessel disturbance Section 9.3
Light pollution Section 8.2
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Hawksbill turtle Recovery plan for marine turtles in Australia 2017 to 2027 (2017) Noise interference Section 8.3
Chemical and terrestrial discharge | Section 8.7, 8.5
Marine debris Section 9.6

Loss of habitat

Section 8.6, 9.2
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Threats/strategies identified as
relevant to the activity

Addressed in EP Section

Vessel disturbance Section 9.3
Light pollution Section 8.2
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Flatback turtle Recovery plan for marine turtles in Australia 2017 to 2027 (2017) Noise interference Section 8.3
Chemical and terrestrial discharge | Section 8.7, 8.5
Marine debris Section 9.6
Loss of habitat Section 8.6, 9.2
Vessel disturbance Section 9.3
Light pollution Section 8.2
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
Fish and Sharks
Whale shark Approved Conservation Advice for Rhincodon typus (whale shark) (2015) | Marine debris Section 9.6
Whale shark management with particular reference to Ningaloo Marine Boat strike from large vessel Section 9.3
Park, Wildlife Management Program no. 57 (2013)
Grey nurse shark (west Recovery Plan for the Grey Nurse Shark (Carcharias taurus) (2014) Ecosystem effects as a result of Section 9.2
coast population) habitat modification and pollution
effects
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate Marine debris Section 9.6
wildlife of Australia’s coasts and oceans (2018)
White shark Recovery Plan for the White Shark (Carcharodon carcharias) (2013) Ecosystem effects as a result of Section 9.2
habitat modification
Dwarf sawfish Commonwealth Conservation Advice on Pristis clavata (dwarf sawfish) Habitat degradation and Section 8.6, 9.2

(2009)

Sawfish and River Sharks Multispecies Recovery Plan (2015)

modification

Green sawfish

Commonwealth Conservation Advice on Pristis zijsron (green sawfish)
(2008)

Sawfish and River Sharks Multispecies Recovery Plan (2015)

Habitat degradation and
modification

Section 8.6, 9.2

Birds
Red knot Approved Conservation Advice for Calidris canutus (red knot) (2016) Habitat loss and degradation Section 8.6, 9.2
Pollution/contamination impacts Section 9.2
National recovery plan for threatened albatrosses and giant petrels 2011 Marine pollution Section 9.2

Southern giant-petrel

to 2016 (2011)

BHP | 68



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN

Recovery Plan/Conservation Advice/lManagement Plan

AUSTRALIAN PRODUCTION UNIT

Threats/strategies identified as
relevant to the activity

Addressed in EP Section

Background paper, population status and threats to albatrosses and giant
petrels listed as threatened under the EPBC Act 1999 (2011)

Threat Abatement Plan for Impacts of Marine Debris on Vertebrate
wildlife of Australia’s coasts and oceans (2018)

White-capped albatross

to 2016 (2011)

Threat Abatement Plan for Impacts of Marine Debris on Vertebrate wildlife
of Australia’s coasts and oceans (2018)

Curlew sandpiper Approved Conservation Advice for Calidris ferruginea (curlew sandpiper) Habitat loss and degradation from | Section 9.2
(2015) pollution

Eastern curlew Approved Conservation Advice for Numenius madagascariensis (eastern | Habitat loss and degradation from | Section 9.2
curlew) (2015) pollution

Northern Siberian bar Approved Conservation Advice for Limosa lapponica menzbieri (bar-tailed | Habitat loss and degradation Section 9.2

tailed godwit godwit northern Siberian) (2016) Pollution/contamination impacts Section 9.2

Australian fairy tern Commonwealth Conservation Advice on Sternula nereis nereis (fairy tern) | Oil spills Section 9.2
(2011)

Campbell albatross National recovery plan for threatened albatrosses and giant petrels 2011 | Marine pollution Section 9.2
to 2016 (2011)

Shy albatross National recovery plan for threatened albatrosses and giant petrels 2011 Marine pollution Section 9.2
to 2016 (2011)
Threat Abatement Plan for Impacts of Marine Debris on Vertebrate
wildlife of Australia’s coasts and oceans (2018)
National recovery plan for threatened albatrosses and giant petrels 2011 Marine pollution Section 9.2

BHP | 69



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

5.7 Socio-economic

Socio-economic activities that may occur within the operational area and EMBA include commercial fishing,
oil and gas exploration and production, and to a lesser extent, recreational fishing and tourism as summarised
below.

More detailed descriptions of socio-economic considerations are provided in Appendix D, Section 2.10.

5.7.1 Commercial Fisheries

The Griffin field subsea infrastructure has created a large artificial reef system in an otherwise fine sand and
mud habitat with sparse benthic populations typical of the continental slope and shelf. ROV footage from
infrastructure surveys conducted in the Griffin field and anecdotal evidence from commercial and recreational
fishers in the region confirm that the Griffin subsea infrastructure attracts a diverse population of fish, including
many species of economic (commercial and recreational) importance (GHD, 2015). Bond et al (2017) also
observed a number of commercial species along the GEP (Section 5.4.3).

Commercial fishers in the region have differing opinions on the presence of the Griffin Field infrastructure
(GHD, 2015). Fishers that use trap or line equipment are generally positive about its presence and support the
concept that the Griffin GEP provides enhancement of the fish populations in the area. A commercial fisher
commented that a diverse range of fish have been found on the Griffin infrastructure (including the GEP),
presumed to be resident populations, with typical catch including red emperor, trevallies, saddle tail snapper,
moses snapper, sea bream, goldband snapper and mangrove jack. Dominant and established species
associated with the infrastructure are red emperor, coral trout, crimson snapper and some large cod species
(GHD, 2015).

Table 5-13 identifies the Commonwealth and State commercial fisheries overlapping the operational area and
EMBA and provides an assessment of the potential interaction based on the nature of the fishery and historic
DPIRD catch data.
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Table 5-13: Commonwealth and State Commercial Fisheries Overlapping the Operational Area and Potential for Interaction with the Petroleum

Activity

Fishery name Operational EMBA Interaction potential with the Petroleum Activity

Area

Commonwealth fishery

Western Tuna and
Billfish

In 2020 there were three active fishing vessels. Fishing effort has concentrated off south-west Western Australia,
with occasional activity off South Australia (Patterson et al, 2021). Whilst there is an overlap with the fishery
management area, there is no potential for interaction given the current distribution of fishing effort.

Western Skipjack
Tuna

Historically, effort in the Western Skipjack Tuna has been low and was 885 t in 2007-08. There has been no
fishing in the since 2008-09 (Patterson et al, 2021). Whilst the operational area and EMBA overlaps with the
fishery management area, there is no potential for interaction given the current distribution of fishing effort.

Southern Bluefin
Tuna Fishery

Fishing effort for the Southern Bluefin Tuna Fishery occurs in the Great Australian Bight and north east of Eden in
New South Wales (Patterson et al, 2021). Whilst the EMBA and operational area overlap with the fishery
management area, there is no potential for interaction given the current distribution of fishing effort. The EMBA
overlaps the Southern Bluefin Tuna spawning ground.

Western Deepwater
Trawl Fishery

The Western Deepwater Trawl Fishery operates in Commonwealth waters off the coast of Western Australia. Effort
in recent years has been localised in the area offshore and slightly south of Shark Bay. Catch in the 2019-20
season was 8 tonnes. No catch was reported in 2018-19 (Patterson et al, 2021). Whilst the EMBA overlaps with
the fishery management area, there is no potential for interaction given the current distribution of fishing effort.

North West Slope
Trawl

The North West Slope Trawl Fishery operates off north-western Australia, roughly between the 200 m isobath and
the outer boundary of the Australian Fishing Zone. The North West Slope Trawl Fishery has predominantly been
a scampi fishery using demersal trawl gear. In 2020 there were six active fishing vessels (Patterson et al, 2021).
Whilst the EMBA overlaps with the fishery management area, there is no potential for interaction given the current
distribution and known depth of fishing effort.

State fishery

Pilbara Line
Fishery

v v Yes

The Pilbara Line Fishery encompasses all of the ‘Pilbara waters’, extending from a line commencing at the
intersection of 21°56’S latitude and the boundary of the Australian Fishing Zone and north to longitude 120°E
(Newman et al., 2014). There are no stated depth limits of the fishery. The fishing vessels primarily target goldband
snapper.

Records show there has been up to six active Pilbara Line Fishery vessels that operate annually within the 10 NM
blocks that cover the operational area. These vessels have operated there within the past four years (DPIRD,
2021). Given the known Pilbara Line Fishery fishing effort, it is possible that vessels may be operating within the
vicinity of the operational area.

Fish Assemblages associated with the Griffin GEP and adjacent seafloor have been studied by Bond et al (2017),
GEP was characterised by the presence of commercially important species, such as Nemipterus spp. (threadfin
bream), Pristipomoides multidens (goldband snapper), Argyrops spinifer (frypan snapper), Carangoides
caeruleopinnatus (onion trevally) and Lutjanus malabaricus (saddletail snapper). Eighty-eight fish species have
been observed at Griffin field, most of which have recreational and commercial value, including 8-10 of each of
the Lutjanidae (tropical snappers) and Epinephalidae (groupers), as well as jacks and dhufish (UTS
Decommissioning Ecology Group, 2020).

Pilbara Trap
Managed Fishery

v v Yes

The Pilbara Trap Managed Fishery covers the area from Exmouth northwards and eastwards to the 120° line of
longitude, and offshore as far as the 200 m isobath. The fishery targets high value species such as Lutjanus sebae
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(red emperor) and Pristipomoides multidens (goldband snapper), which have been observed by Bond et al (2017)
along the GEP.

Records show there were less than three Pilbara Trap Managed Fishery vessels operating annually within the10
NM blocks that cover the operational area. These vessels have operated there within the past four years, however
no catch has been recorded (DPIRD, 2021). Given the known Pilbara Line Fishery fishing effort, it is possible that
vessels may be operating within the vicinity of the operational area.

Exmouth Gulf
Prawn Managed
Fishery

This fishery uses twin gear otter trawls to target western king prawns (Penaeus latisulcatus), brown tiger prawns
(P. eculentus), endeavour prawns (Metapenaeus spp.) and banana prawns (P. merguiensis). This fishery operates
in the sheltered waters of the Exmouth Gulf, 30 km to the south of the operational area.

Fishing effort is likely within the EMBA only.

Pilbara Trawl
Managed Fishery

The Pilbara Trawl Managed Fishery is divided into two zones and waters inside of the 50 m isobath are
permanently closed to fish trawling. The operational area is located within Schedule 2 (Zone 1), which has been
closed to fish trawling since 1998 (DPIRD, 2021). Only if this fishery was to reopen would there be any potential
for interaction.

Mackerel Managed
Fishery

The Mackerel Managed Fishery targets Spanish mackerel (Scomberomorus commerson) using near-surface
trawling gear from small vessels in coastal areas around reefs, shoals and headlands. The commercial fishery
extends from Geraldton to the Northern Territory border.

Records show there were less than three Mackerel Managed Fishery vessels operating annually within the 10 NM
blocks that cover the operational area. These vessels have operated there within the past four years, however no
catch has been recorded (DPIRD, 2021). No interaction is expected given the known fishing effort.

Onslow Prawn
Managed Fishery

The Onslow Prawn Managed Fishery encompasses a portion of the continental shelf off the Pilbara. The fishery
targets a range of penaeids (primarily king prawns) which typically inhabit soft sediments <45 m water depth.
Fishing is carried out using trawl gear over unconsolidated sediments (sand and mud).

Records show there were less than three Onslow Prawn Managed Fishery vessels operating annually within the10
NM blocks that cover the operational area. These vessels have operated there within the past four years, however
no catch has been recorded (DPIRD, 2021).

Water depths in the operational area are not conducive for this fishery, no interaction is expected.

Marine Aquarium
Fish Managed
Fishery

The Marine Aquarium Managed Fishery operates within Western Australian waters. The fishery is primarily a dive-
based fishery that uses hand-held nets to capture the desired target species and is restricted to safe diving depths
(typically < 30 m). The fishery is typically active from Esperance to Broome, with popular areas including the
coastal waters of the Cape Leeuwin/Cape Naturaliste region, Dampier and Exmouth.

The fishery has not been active in the operational area within the last four years (DPIRD, 2021). Water depths in
the operational area are not conducive for this fishery.

Specimen Shell
Managed Fishery

The Specimen Shell Managed Fishery can be conducted anywhere within Western Australia waters and targets
the collection of specimen shells for display, collection, cataloguing and sale. The Specimen Shell Managed
Fishery encompasses the entire WA coastline, but effort is concentrated in areas adjacent to the largest population
centres such as: Broome, Karratha, Shark Bay, Mandurah, Exmouth, Capes area, Albany and Perth.

The fishery has not been active in the Operational Area within the last four years (DPIRD, 2021). Water depths in
the Operational Area are typically not conducive for this fishery

Pearl Oyster
Managed Fishery

The Western Australian Pearl Oyster Fishery is the only remaining significant wild-stock fishery for pearl oysters
in the world. Pearl oysters (Pinctada maxima) are collected by divers in shallow coastal waters (>23 m) along the
North West Shelf and Kimberley, which are mainly for use in the culture of pearls (Hart et al., 2018).
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The fishery has not been active in the operational area within the last four years (DPIRD, 2021). Water depths in
the operational area are not conducive for this fishery.

Abalone

The Western Australian abalone fishery includes all coastal waters from the Western Australian and South
Australian border to the Western Australian and Northern Territory border. The fishery is concentrated on the south
coast (greenlip and brownlip abalone) and the west coast (Roe’s abalone). Abalone are harvested by divers,
limiting the fishery to shallow waters (typically < 30 m).
The fishery has not been active in the operational area within the last four years (DPIRD, 2021). Water depths in
the operational area are not conducive for this fishery.

Pilbara Crab
Fishery

Blue swimmer crabs are targeted by the Pilbara Crab Managed Fishery using hourglass traps, primarily within
inshore waters around Nickol Bay and Dampier.

The fishery has not been active in the operational area within the last four years (DPIRD, 2021). Water depths in
the operational area are not conducive for this fishery.

West Coast Deep
Sea Crustacean

The West Coast Deep Sea Crustacean Fishery is a 'pot' fishery using baited pots operated in a long-line formation
in the shelf edge waters (>150 m) of the West Coast and Gascoyne Bioregions. The fishery primarily targets
crystal crabs.

The fishery has not been active in the operational area within the last four years (DPIRD, 2021). Water depths in
the operational area are not conducive for this fishery.

South West Coast
Salmon

The commercial salmon fishery use beach seine net to catch fish. There are two commercial salmon fisheries
operating in Western Australia they include, the South Coast Salmon Managed Fishery (SCSMF) and South West
Coast Salmon Managed Fishery (SWCSMF). There are currently 18 SCSMF licenses, and six SWCSMF Licences.
The fishery has not been active in the operational area within the last four years (DPIRD, 2021). Water depths in
the operational area are not conducive for this fishery.
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5.7.2 Traditional Fisheries

There are not expected to be any traditional fisheries that operate within the operational area. Traditional
fisheries are typically restricted to coastal waters and/or areas with suitable fishing structures such as reefs,
therefore it is possible traditional fisheries may utilise the coastal waters of the EMBA. Appendix D, Section
2.10.6 provides further information on traditional fisheries.

5.7.3 Tourism and Recreation

Recreational fishing and tourism along the GEP has been noted during consultation with the Ashburton/Onslow
fishing communities. The Griffin Field Commercial Fish Assessment (GHD, 2015) assessed the likelihood of
recreational fishers utilizing the field. Anecdotal evidence from a prominent game fishing club in the North West
region made reference to the fact that the numbers of larger fishing boats is on the increase, enabling game
and recreational fishing further offshore (GHD, 2015).

Appendix D, Section 2.10.7 provides detail on recreational fishing and tourism within the EMBA.

5.7.4 Oil and Gas Activities

The NWS is Australia’s most prolific oil and gas production area, largely responsible for WA accounting for
66% of the country’s oil production, 76% of the country’s condensate production and 37% of the country’s gas
production in 2013 (APPEA, 2014).

Oil and gas activities close to the operational area include:

e BHP’s Pyrenees Development (Pyrenees Venture floating production, storage and offloading vessel
(FPSO)) within WA-42-L

e BHP Macedon Development in production licence WA-42-L
e Woodside’s Vincent Development (Maersk Ngujima-Yin FPSO) in production licence WA-38-L
e Santos’ Ningaloo Vision Development (Ningaloo Vision FPSO) in production licence WA-35-L

Other oil and gas activities in the region include production areas located on Barrow, Thevenard and Varanus
islands.

5.7.5 Commercial Shipping

Under the Commonwealth Navigation Act 2012, all vessels operating in Australian waters are required to report
their location on a daily basis to the Rescue Coordination Centre in Canberra. This Australian Ship Reporting
System is an integral part of the Australian Maritime Search and Rescue system and is operated by Australian
Maritime Safety Authority (AMSA) through the Rescue Coordination Centre.

There are no recognised shipping routes in or near the operational area, with the nearest shipping fairway
designated by AMSA located over 80 km to the north-west (Figure 5-14).
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Figure 5-14: Commercial Shipping Traffic in the Vicinity of the Operational Area
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5.7.6 Defence

Military exercise areas are located at Exmouth associated with Royal Australian Air Force Base Learmonth,
approximately 149 km to the south west of the operational area. The operational area is within the North
Western Training Area and military restricted airspace (R8541A) a designated defence exercise area which
encompasses waters and airspace off the North West Cape (Figure 5-15). When activated by a ‘Notice to
Airmen’, the restricted airspace can operate down to sea level.

BHP | 76



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN

AUSTRALIAN PRODUCTION UNIT

400000

200000

200000

400000 600000

Souree FEsf, Merer Cealdie, Ratisler Ceopzphiss, CNEER ks DS, USDA, USEE, AseCRiD), (ER, tnd fiz GIS User Cammuly

800000

400000 -200000 0 400000 600000 800000
LEGEND [OCATION PLAN
w l Oneway EcoNomics [~ operational Area
orley
gy | Chamicah | reveutes 0 2 % a0 150 160 ceactieAina DEFENSE ACTIVITIES
| WITHIN EMBA
B H P Kiometersat A3 Training Area DATE : 17 Jan 2022 SCALE : 1:3,500,000
CUSTOMER : BHP AUTHOR : PIR
o —— Bources: Esri, HERE, Garmin, waP: 15 Def Activities EMBA.mxd
WitePanen ima Py L Mo ook nonte IS, Intermap, : 15_Defense_Activities_EMBA.mx
ABN 61001 279 612 Zome 50 INCREMENT P, NRCan, Esri REV: B

v KT\22011

Figure 5-15: Defence Activities in the Vicinity of the Operational Area and EMBA
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6 Stakeholder Engagement

In accordance with requirements of Regulations 11A and 14(9) of the Environment Regulations, BHP has
consulted with relevant and interested stakeholders during the preparation of this EP.

BHP’s approach to stakeholder consultation aims to demonstrate to relevant persons that the environmental
impacts and risks of an activity are being appropriately managed. BHP is committed to ongoing engagement
and consultation with stakeholders during all project stages.

BHP has consulted with relevant stakeholders regarding this petroleum activity, including sharing information
with stakeholders and responding directly to enquiries. Information provided included details of all remaining
decommissioning activities, with stakeholders advised that these would be covered by three separate EPs
across Commonwealth and State regulatory jurisdictions.

Stakeholders consulted specific to the activities covered in this EP commenced in January 2022, with
consultation activities including:

e Griffin Decommissioning Environment Plan Stakeholder Information Fact Sheet distributed to relevant
stakeholders in November 2021;

e Exmouth Community Reference Group (CRG) meeting held in October 2021.

BHP has considered all stakeholder feedback and assessed the merits of responses received. The process
adopted to assess any objections and claims is outlined in Section 5.2.5. A summary of BHP’s responses is
provided in Table 6-2.

BHP has also considered feedback from previous consultation activities for decommissioning of the Griffin
Field, as well as for a public Comparative Assessment process undertaken by BHP in 2021.

BHP considers that consultation with relevant stakeholders has been adequate to inform the development of
this EP. BHP has a process for ongoing stakeholder engagement and any concerns raised by stakeholders
after the EP submission will be considered and addressed.

6.1 Stakeholder Engagement Process

5.2.1 Stakeholder Identification

Regulation 11A(1) of the Environment Regulations states that in the course of preparing an environment plan,
or revision to an environment plan, the titleholder must consult with each of the following categories of relevant
persons:

(@) each Department or agency of the Commonwealth to which the activities to be carried out under
the environment plan, may be relevant;

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

(c) the Department of the responsible State Minister, or the responsible Northern Territory Minister;

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

(e) any other person or organisation that the titleholder considers relevant.

Relevant persons for the proposed petroleum activity were identified based on BHP’s existing relationships
and relevant persons identified in previous EP consultations, together with desktop stakeholder identification
and analysis. BHP has engaged with key stakeholders through the EP preparation including:
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e Commonwealth and State departments and agencies;
e Local Government;

e Commercial fishery licence holders and their representative associations within both Commonwealth
and State managed fisheries that overlap the Operational Area;

e Non-governmental organisations.

As part of BHP’s general stakeholder identification process, the Department of Primary Industries and Regional
Development (DPIRD) current State of Fisheries Report and FishCube data (refer Section 5.7.1) was reviewed
to understand catch effort, fishing method and water depths of those managed fisheries with boundaries that
overlap the operational area, to determine if the fishery was to be considered a relevant stakeholder to be
consulted. This assessment is included in Section 5.7.1 of this EP.

5.2.2 Community Consultation History

BHP has also consulted wider community interests for this EP, principally through the Exmouth and Onslow
CRGs, which were established to facilitate consultation in relation to BHP’s multiple assets offshore North
West Cape, Western Australia. The CRG forums aim for proactive and regular interaction to promote open
and inclusive communication with stakeholders with an interest in BHP’s current and planned activities. Current
membership of each CRG includes representatives from local government, Exmouth and Onslow-based State
and Commonwealth Government Departments, local industry, tourism, Indigenous and community interests.

Meetings are held regularly (typically quarterly), and participants are given an update summary of BHP’s
current petroleum and upcoming activities and invited to raise any concerns or issues. Meeting agendas are
prepared and circulated in advance of meetings, minutes are recorded, and feedback sought from stakeholders.
The BHP Corporate Affairs’ toll-free 1800 number and email address are made available to stakeholders.

The latest Exmouth CRG meeting was held on 4 October 2021 and included an overview of BHP’s proposed
Griffin activities. An Exmouth CRG meeting was scheduled for March 2022, but has been cancelled due to
COVID. Both Exmouth and Onslow CRG members were emailed a copy of the Griffin Decommissioning
Environment Plan Stakeholder Information Fact Sheet (Appendix J).

In addition to CRG consultation, targeted consultation has been undertaken for the EP as outlined in Section
6.2.3, with identified stakeholders provided information about the proposed activities and given adequate
opportunity to evaluate and convey how it may impact on functions, interests and activities. The consultation
process also provided opportunity for additional stakeholders identified during the consultation process to be
contacted, with a commitment to assess any hew concerns or claims as part of ongoing consultation.

5.2.3 ldentified stakeholders

Identified stakeholders and an assessment of their relevance under the Environment Regulations for the
purposes of consultation for this petroleum activity are listed in Table 6-1.

Table 6-1: Stakeholders engaged with for the proposed activity

Stakeholder

Relevant to Activity ‘ Rationale
Commonwealth Government Department or Agency

Australian Border Force Yes Maintain the integrity of Australia’s internal

borders including customs and immigration
Australian Fisheries Management Authority | Yes AFMA is the Commonwealth government
(AFMA) agency responsible for the efficient

management and sustainable use of
Commonwealth fish resources from three
nautical miles out to the extent of the
Australian Fishing Zone.

Australian Hydrographic Office (AHO) Yes The AHO is Commonwealth government
agency responsible for the publication and
distribution of nautical charts and other
information related for the safety of ships

BHP | 79



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN

Stakeholder
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Rationale

navigating in Australian waters including the
distribution of Notice to Mariners.

Australian Maritime Safety Authority (AMSA)

Yes

AMSA is Australia’s national agency
responsible for maritime safety and
navigation, and is Australia’s national
agency responsible for marine pollution
response in Commonwealth waters..

Department of Agriculture, Water and the
Environment (DAWE) — Fisheries

Yes

Department’s Fisheries Branch has primary
policy responsibility for promoting the
biological, economic and social
sustainability of Australian fisheries. The
DAWE (Fisheries) is the relevant agency
where the activity has the potential to
negatively impact fishing operations and/or
fishing habitats in Commonwealth waters.

Department of Agriculture, Water and the
Environment (DAWE) — Sea Dumping Permit

Yes

The Sea Dumping Act and associated sea
dumping permits are administered by the
DAWE. Preliminary discussions with DAWE
indicate the GEP is exempt from the
requirements of a Sea Dumping Permit, as a
pipeline that conveyed a petroleum product
to shore. Written confirmation from DAWE
has been sought.

Department of Agriculture, Water and the
Environment (DAWE) — Biosecurity (vessels,
aircraft and personnel)

Yes

Department’s  Biosecurity Branch has
inspection and reporting requirements to
ensure that all conveyances (vessels,
installations and aircraft) arriving in
Australian territory comply with international
health regulations and that any biosecurity
risk is managed.

Department of Defence (DoD)

Yes

The department is the responsible agency
for the defence of Australia and its national
interests. DoD is a relevant agency where
the proposed activity may impact operational
requirements; encroach on known training
areas and/or restricted airspace, or when
nautical products or other maritime safety
information is required to be updated.

Department of Industry, Science, Energy
and Resources

Yes

The Department is responsible for
consolidating the Government’s efforts to
drive economic growth, productivity, and
competitiveness by  bringing  together
industry, energy, resources and science.
The Department is required to be consulted
under Regulation 11A(1) of the Environment
Regulations.

Director of National Parks (DNP)

Yes

The DNP is the statutory authority
responsible for the administration and
management of the Australian Marine Parks
under the EPBC Act.

WA Government Department or Agency

Department of Biodiversity, Conservation
and Attractions (DBCA)

Yes

The Department is a relevant State agency
responsible for the management of State
marine parks and reserves and protected
marine fauna and flora.

Department of Mines, Industry Regulation
and Safety (DMIRS)

Yes

Department responsible for the
management of offshore petroleum in the
adjacent State waters. The Department is
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Relevant to Activit Rationale
Stakeholder y ‘

required to be consulted under Regulation
11A(1) of the Environment Regulations

Department of Primary Industries and | Yes DPIRD is responsible for managed WA State
Regional Development (DPIRD) fisheries.

The operational area intersects with State
managed fisheries.

Department of Transport (DoT) Yes The Department is the control agency for
marine pollution emergencies in State
waters.

Ningaloo Coast World Heritage Advisory | Yes The NCWHAC provides advice to the

Committee (NCWHAC) Australian  and  Western  Australian

Governments on the protection,
conservation and management of the values
of the Ningaloo World Heritage Area.

Industry Representative Organisations

Australian  Petroleum  Production and | Yes APPEA is the peak national body
Exploration Association (APPEA) representing Australia’s oil and gas
exploration and production industry.

Fishing Bodies / Industry Representative Organisations

Australian Southern Bluefin Tuna Industry | Yes ASBTIA is the peak body representing the
Association (ASBTIA) Australian Southern Bluefin Tuna industry.
Commonwealth Fisheries Association (CFA) | Yes Represents the interests of commercial

fishing industry in Commonwealth-regulated
fisheries, including Skipjack Tuna Fisheries

Marine Tourism WA Yes Represents the interests of charter boat
operators in Western Australia.

Pearl Producers Association (PPA) Yes PPA is the peak industry representative
body for the Australian pearl oyster
(Pinctada maxima) pearling industry
licensees in WA.

Recfishwest Yes Recfishwest is the peak body representing
recreational fishers in WA.

Tuna Australia Yes Tuna Australia is the peak body representing
the Western Tuna and Billfish Fishery.

Western Australian Fishing Industry Council | Yes WAFIC is the peak industry body

(WAFIC) representing the interests of the WA
commercial fishing, pearling and

aquaculture sector.

Commonwealth Fisheries

Commercial fisheries with boundaries overlapping or close to the planned petroleum operational area and
with licence holders’ activities or interests that may be affected by the planned petroleum activity.

Western Tuna and Billfish No Refer Table 5-13
Western Skipjack Tuna No Refer Table 5-13
Southern Bluefin Tuna No Refer Table 5-13

Commercial fisheries with boundaries overlapping or close to the planned petroleum operational area, but
licence holders’ activities or interests are not expected to be affected by the planned petroleum activity.

North West Slope Trawl No Refer Table 5-13

Western Deepwater Trawl No Refer Table 5-13
State Fisheries

Commercial fisheries with boundaries overlapping or close to the planned petroleum operational area and
with licence holders’ activities or interests that may be affected by the planned petroleum activity.

Pilbara Demersal Scalefish Fishery: Yes Based on a review of DPIRD current State of
Fisheries Report and FishCube data, the
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Stakeholder
e Pilbara Line Fishery

e Pilbara Trap Managed Fishery

Relevant to Activity ‘

AUSTRALIAN PRODUCTION UNIT

Rationale

fisheries boundaries overlap the operational
area, and the fishery has been active in
recent years (refer Table 5-13).

Mackerel Managed Fishery

Yes

Based on a review of DPIRD current State of
Fisheries Report and FishCube data, the
fisheries boundaries overlap the operational
area and the fishery has been active within
the past four years (refer Table 5-13).

Commercial fisheries with boundaries overlapping or close to the pl
licence holders’ activities or interests are not expected to be affected by the planned petroleum activity.

anned petroleum operational area, but

e  Dampier
e Onslow

Pilbara Trawl Managed Fishery No Based on a review of DPIRD current State of
Onslow P M d Fish N Fisheries Report and FishCube data, the
nsiow Frawn Vianaged Fishery ° fishery boundaries overlap the proposed
Specimen Shell Managed No operational area and the fisheries have not
been active in recent years (refer
Marine Aquarium Fish Managed Fishery No Table 5-13).
Specimen Shell Managed Fishery No Licence holders have not been consulted
- during the development of the EP; however,
Pearl Oyster Managed Fishery No fishery’s interest considered in the
Pearl Oyster Managed Fishery No development of the EP.
DPIRD to be informed in the event of an
Abalone No unplanned emergency oil pollution event.
Pilbara Crab Fishery No
West Coast Deep Sea Crustacean No
Neighbouring Operators
Nil N/A No adjacent titles
Other Stakeholders
Local Government Yes Represents the interests of local community
e  Shire of Ashburton members relevant to the progressive
) decommissioning of the Griffin facilities.
e  Shire of Exmouth
Community Reference Groups Yes Representatives from local government,
o Exmouth Community Reference Group locally-based State and Commonwealth
) Government Departments, local industry,
e Onslow Community Reference Group tourism, and organisations with Indigenous,
conservation and community interests.
Indigenous Yes Represents the interests of native title
e Buurabalayji  Thalanyji  Aboriginal claimants in the regions relevant to the
Corporation (BTAC) progressive decommissioning of the Griffin
facilities.

Industry Yes Represents the interests of businesses in
e Exmouth Chamber of Commerce and the regions r_elevant to _the progressive
Industry decommissioning of the Griffin facilities.

e Onslow Chamber of Commerce and
Industry
Fishing clubs Yes Represents the interests of recreational
e  King Bay Fishing Club (Dampier) fishing club members in the regions relevant
) o ) to the progressive decommissioning of the
e Nickol Bay Fishing Club (Dampier) Griffin facilities.
e Ashburton Anglers (Onslow)
e  Exmouth game Fishing Club (Exmouth)
Charter Boat / Marine Tourism Operators Yes May undertake marine tourism activities in

proximity of the planned activities.
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SalkalhalliE Relevant to Activity ‘ Rationale
e Exmouth
Cape Conservation Group Yes Exmouth-based community and volunteer

conservation group with an interest in
conservation of the North West Cape.

Australian  Maritime  Oil  Spill Centre | Yes Industry-funded organisation to coordinate
(AMOSC) and support marine pollution response.

Centre of Decommissioning Australia | Yes Established by the National Energy
(CODA) Resources Australia (NERA), an

independent science organisation funded by
the Australian Government in conjunction
with industry.

5.2.4 Stakeholder Consultation Activities

BHP’s consultation for this EP included the wide distribution of a general Fact Sheet (Appendix J) and follow
up email correspondence. The information provided included the timing and duration of the activity, the
mitigation measures for relevant impacts and risks, BHP’s policies and experience, and contact details to
facilitate providing feedback to BHP.

Additional materials have been provided to some government, industry and regional community members as
part of BHPs ongoing involvement of stakeholders in the proposed decommissioning of the Griffin facilities,
including a Comparative Assessment to inform decision making on the preferred decommissioning option.

Recent stakeholder engagement and consultation activities informing this EP include:

e Comparative Assessment Expression of Interest issued to stakeholders and advertisement in regional
media in April 2021.

e Comparative Assessment Workshop in Exmouth, Western Australia on 16 June 2021.

e Exmouth CRG meeting on 4 November 2021

e Email communication on 31 January 2022 to relevant stakeholders, providing information on the deviation
scopes and invitation for comment

e Consideration of all responses from stakeholders received prior to submission of the EP, providing
additional information where requested.

All stakeholder engagement records are maintained by BHP Corporate Affairs.

5.2.5 Assessment of Stakeholder Objections and Claims

A summary of the stakeholder consultation undertaken for this EP, including responses received, BHP’s
assessment of all comments received and how each of the responses has been addressed in the EP is
provided in Table 6-2. Full transcripts between BHP and stakeholders are provided in a confidential submission
to NOPSEMA.

No objections or significant concerns were raised by stakeholders during consultation in the preparation of this
EP. Some stakeholders expressed support for leaving equipment in situ, provided equipment had been
cleaned of contaminants.
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Table 6-2: Stakeholder consultation summary

AUSTRALIAN PRODUCTION UNIT

Organisation

| Summary of Stakeholder and Titleholder Correspondence, and Any Objections and Claims Made
Commonwealth Departments / Agencies

Assessment of Stakeholder Objections and Claims

Australian Border Force (ABF)

ABF was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.

No response has been received by Australian Border Force at the time of submission
of the EP.
BHP will address any comments from this stakeholder should they arise in the future.

Australian Fisheries
Management Authority(AFMA)

AFMA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
AFMA responded on 3 March 2022 and provided the following advice:
1. Due to limited resources AFMA is unable to comment on individual proposals, however, it is important to continue
consulting with all fishers who have entitlements to fish within the proposed area.
2. AFMA advised fishers could be consulted through the relevant fishing industry associations or directly with fishers who hold
entittlements in the area.
3. AFMA acknowledged BHPs advice that it would be consulting the relevant industry associations and requested BHP also
consult with the Western Australia Fishing Industry Council (WAFIC) with regards to the North West Slope Trawl and
Western Deepwater Trawl Fisheries, and the Australian Southern Bluefin Tuna Industry Association (ASBTIA) with regards
to the Western Skipjack Tuna Fishery.
BHP responded on 3 March 2022 acknowledging advice provided to Commonwealth fishery licence holders.

BHP has consulted relevant representative organisations on behalf of licence holders
for the proposed activity.

BHP has also consulted WAFIC for the proposed activity.

BHP considers it has addressed the stakeholder’s feedback and no further consultation
is required.

Australian Hydrographic Office
(AHO)

AHO was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
AHS replied on 1 February 2022 with the following response:
1. Please accept this email as acknowledgement that your email has been received by the AHO. The data you have supplied
will now be registered, assessed, prioritised and validated in preparation for updating our Navigational Charting products.
These adhere to International and Australian Charting Specifications and standards. These standards may result in some
data generalisation or filtering due to the scale of existing charts, proximity to other features, and the level of risk a reported
feature presents to mariners.

No action required, noting feedback provided by AMSA on 7 February 2022 requesting
BHP to notify the AHO no less than four weeks before operations, with details relevant
to the operations in order for the AHO promulgate the appropriate Notice to Mariners.

Section 8.1 relates to the physical presence of vessels and infrastructure.
Table 12-3 includes reporting and notification requirements including those to AHO.

BHP considers it has addressed the stakeholder’s feedback and no further consultation
is required.

Australian Maritime Safety
Authority (AMSA)

AMSA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
AMSA responded on 7 February 2022 providing the following requests:

1. Please have the main vessel/s notify AMSA’s Joint Rescue Coordination Centre (JRCC) for promulgation of radio-
navigation warnings 24-48 hours before operations commence. AMSA’s JRCC will require the vessel details (including
name, call sign and Maritime Mobile Service Identity (MMSI)), satellite communications details (including INMARSAT-C and
satellite telephone), area of operation, requested clearance from other vessels and need to be advised when operations
start and end.

2. The Australian Hydrographic Office must be contacted through datacentre@hydro.gov.au no less than four working weeks
before operations commence for the promulgation of related notices to mariners.

AMSA also had the following queries on BHP’s activities:

3. Does the outcome of the decommissioning result in an ongoing exclusion zone around the abandonment area and, if so,
the total size of that area?

4. Does BHP’s assessment of the environment also include other users of the area, ie the social and economic aspects such
as shipping?

BHP responded on 3 March 2022 addressing AMSAs expectations with respect to maritime safety information:

1. Notify AMSA’s Joint Rescue Coordination Centre (JRCC) at least 24-48 hours before operations commence, in order to
promulgate radio-navigation warnings. Notify JRCC when operations start and end.\

2. Notify the AHO no less than four weeks before operations, with details relevant to the operations in order for the AHO
promulgate the appropriate Notice to Mariners.

BHP also advised it would provide updates to AHO and the JRCC on progress and any changes to intended operations, as well as
ensure the appropriate exhibition of appropriate lights and shapes and will

e  Comply with the International Rules for Preventing Collisions at Sea
e Ensure vessel navigation status is set correctly in the ship’s AIS unit

BHP provided the following responses with respect to exclusion zones and EP socio/economic assessment:

3. There is presently a 500-metre exclusion zone and a five nautical mile cautionary zone around the riser turret mooring.
These exclusion zones will remain in place until decommissioning activities are complete and petroleum titles surrendered.
The RTM and GEP may remain on navigational charts, with this requirement to be established with AHO at the appropriate
time.

4. The Environment Plan for proposed activities includes an assessment of a range of environmental and social impacts
within the Operational Area, as well as the environment that may be affected (EMBA) in the unlikely event of the worst-case
hydrocarbon spill scenario identified as relevant to the activity. These socio-economic aspects include commercial fishing,
traditional fishing, tourism and recreation, oil and gas activities, commercial shipping and defence. These assessments

BHP notes AMSA'’s feedback on Maritime Safety Information and will:

1. Notify AMSA’s Joint Rescue Coordination Centre (JRCC) at least 24-48
hours before operations commence, in order to promulgate radio-navigation
warnings.

2. Notify the AHO no less than four weeks before operations, with details
relevant to the operations in order for the AHO promulgate the appropriate
Notice to Mariners.

BHP responded to AMSA with respect to its questions on:

3. Exclusion zones
4, EP socio/economic assessment

Section 8.1 relates to the physical presence of vessels and infrastructure.

Figure 5-14 includes vessel traffic plotting.

Table 12-3 includes reporting and notification requirements including those to AHO and
AMSA.

BHP considers it has addressed the stakeholder’s feedback and no further consultation
is required.
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Organisation | Summary of Stakeholder and Titleholder Correspondence, and Any Objections and Claims Made Assessment of Stakeholder Objections and Claims
have been supported by consultation with stakeholders relevant to these activities and include relevant government
departments, representative organisations, commercial fishing licence holders and marine tourism operators. With respect
to marine traffic, there are no recognised shipping routes in or near the Operational Area, with the nearest shipping fairway
designated by AMSA located over 80 km to the north-west. We would be happy to provide further details on these
assessments if you have interest.

Department of Agriculture, DAWE was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022. No response has been received by DAWE at the time of submission of the EP.
Water and the Environment BHP has addressed matters relevant to DAWE'’s interests in the following section of the
(DAWE) — Biosecurity (vessels, EP:

aircraft and personnel)
Section 9.4 relates to risks and management of Introduction of Invasive Marine
Species.

No further consultation is required.

Department of Agriculture, DAWE was provided the Griffin Decommissioning Environment Plans Fact Sheet by email on 31 January 2022. No response has been received by DAWE at the time of submission of the EP.
Water and the Environment BHP has addressed matters relevant to DAWE'’s interests in the following section of the
(DAWE) - Fisheries EP:

Section 8.1 relates to the physical presence of vessels and infrastructure and includes
impacts to fisheries

No further consultation is required.

Department of Defence (DoD) DoD was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022. No response has been received by DoD at the time of submission of the EP.

BHP notes DoD’s feedback from previous consultation on Griffin decommissioning
activities as the Operational Area is within the North West Exercise Area.

BHP also notes DoD’s feedback from previous consultation on Griffin decommissioning
activities with respect to the potential presence of unexploded ordinances.

As per previous consultation, DoD requires notification a minimum of five weeks prior
to the commencement of activities, as well as provision of notification to AHO for
promulgation of Notices to Mariners.

Table 12-3 includes reporting and notification requirements including those to DoD and
AHO.
Figure 5-15 presents the defence activities in relation to the operational area.

No further consultation is required.

Director of National Parks DNP was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022. BHP considers it has addressed the stakeholder’s feedback and no further consultation
(DNP) is required.

DNP responded on 16 February 2022 seeking clarification on activities to be managed under the EP. DNP also requested a list of | BHP has also addressed matters relevant to DNP’s interests in the following sections
equipment specifically being assessed to be abandoned in situ under this EP including a list of what is covered by ‘selected equipment’ | of the EP:

and confirm whether the Riser Turret Mooring abandonment will be covered by a future EP.

BIAs have been presented in Section 5.6.2.

BHP responded on 21 February 2022, advising it had undertaken a single consultation activity with relevant stakeholders for the | Australian Marine Parks have been presented in Section 5.5.4.

remaining scope of decommissioning of the Griffin Field and associated infrastructure, which includes the following activities: Table 12-3 includes reporting and notification requirements including those to DNP
regarding Australian Marine Parks.

e Removing residual mercury contamination within the Gas Export Pipeline (GEP)

e Abandoning the GEP in situ following verification of successful mercury removal and surveying

e Abandoning in situ selected equipment in the Griffin Field

e Constructing, operating and rehabilitating a temporary pumping and liquid storage area (onshore Western Australia).

BHP also provided a list of equipment proposed to be left in situ in the Griffin Field.

DNP responded on 25 February 2022 with the following response:

1. Based on the information sheet provided, we note that the planned activities do not overlap any Australian Marine Parks.
You have noted that the operational area is approximately 59 km, 69 km, and 78 km from Ningaloo, Montebello, and
Gascoyne marine parks respectively. Therefore, there are no authorisation requirements from the DNP.

2. Given the proximity to the Marine Parks however, activities undertaken may affect the values present in this Marine Park.
Based on the map provided, we note that the following biologically important areas (BIAs) are present in the title area and
parts of the operational area:

e Turtle internesting buffer — flatback turtle
Seabird breeding — wedge-tailed shearwater
Foraging — whale shark
Migration — humpback whale
Distribution — pygmy blue whale
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We also note that the Key Ecological Feature (KEF) of the Ningaloo Coast World Heritage Area is located nearby to the
operational site. These BIAs and the KEF are identified values of the Ningaloo, Montebello and Gascoyne Marine Parks
and it is expected that activities that could affect these BIAs are managed accordingly and factored into risk assessments.
To enable our consideration of the proposed activity and to identify any claims and objections we may have, we are
seeking further detail in regards to the equipment expected to be left in situ. Please provide documentation relating to the
assessment of options for the decommissioning of the equipment proposed to be left in situ, in particular the Riser Turret
mooring, and the associated identification of risks to the environment across short, medium and long-term horizons.
Please note also that a Sea Dumping permit may be required for leaving equipment in situ. The responsible area’s contact
details can be found on the Department of Agriculture, Water and the Environment’s website. Please be aware that
engaging with this area of the Department is separate to the Director of National Parks.
To assist in the preparation of an EP for petroleum activities that may affect Australian marine parks, NOPSEMA has
worked closely with Parks Australia to develop and publish a guidance note that outlines what titleholders need to consider
and evaluate. In preparing the EP, you should consider the Australian marine parks and their representativeness. In the
context of the management plan objectives and values, you should ensure that the EP:
e identifies and manages all impacts and risks on Australian marine park values (including ecosystem values) to an
acceptable level and has considered all options to avoid or reduce them to as low as reasonably practicable.

e clearly demonstrates that the activity will not be inconsistent with the management plan.
The North-west Marine Parks Network Management Plan 2018 (management plan) came into effect on 1 July 2018 and
provides further information on values for Ningaloo, Montebello, and Gascoyne marine parks. Australian marine park
values are broadly defined into four categories: natural (including ecosystems), cultural, heritage and socio-economic.
Information on the values for the marine parks is also located on the Australian Marine Parks Science Atlas.
Emergency responses: The DNP should be made aware of oil/gas pollution incidences which occur within a marine park or
are likely to impact on a marine park as soon as possible. Notification should be provided to the 24-hour Marine
Compliance Duty Officer on 0419 293 465. The naotification should include:
e titleholder details
e time and location of the incident (including name of marine park likely to be affected)
e proposed response arrangements as per the Oil Pollution Emergency Plan (e.g. dispersant, containment, etc.)
e confirmation of providing access to relevant monitoring and evaluation reports when available; and
e contact details for the response coordinator.

Note that the DNP may request daily or weekly Situation Reports, depending on the scale and severity of the pollution

incident.

BHP responded on 3 March 2022 with the following response:

1.

2.

Acknowledging DNP’s confirmation that the proposed activities do not overlap an Australian Marine Park and that no

authorisations were required from the DNP.

BHP noted DNP’s comments on the presence of BIA’s confirmed those BlAs that had been identified and assessed in the

EP were:

e Turtle internesting buffer — flatback turtle

e Seabird breeding — wedge-tailed shearwater

e Foraging — whale shark

e  Migration — humpback whale

Distribution — pygmy blue whale

The operational area overlaps one key ecological feature (KEF), the Ancient coastline at 125 m depth contour.

BHP provided a summary of infrastructure proposed to be left in situ, assessment options and assessment criteria. Of the

feasible decommissioning options, BHP’s preferred option is removal of contaminants (where applicable) and abandonment

in situ. BHP confirmed that the options represent the best safety outcomes and preserve the environment that has

developed on and around the equipment, minimising disturbance to other users.

BHP confirmed it is progressing is progressing discussions with DAWE on the implications for sea dumping permissions for

infrastructure proposed to be left in situ.

BHP noted DNP’s provision of its guidance note for the preparation EPs for activities that may impact Australian marine

parks and that the EP should:

e identify and manage all impacts and risks on Australian marine park values (including ecosystem values) to an
acceptable level and consider all options to avoid or reduce them to as low as reasonably practicable

e demonstrate that the activity will not be inconsistent with the North-west Marine Parks Network Management Plan
2018.

BHP advised DNP it did not anticipate that planned activities will impact the nearest marine parks (Ningaloo, Montebello

and Gascoyne marine parks), given their distance from Production Licences WA-10-L and WA-12-L. BHP also confirmed

that it had referenced the North-west Marine Parks Network Management Plan 2018 in the planning the EP, as well as the

Australian Marine Parks Science Atlas as a source of information on the values for the marine parks.

Emergency responses: BHP noted DNPs expectations for notification in the event of a marine pollution occurring within a

marine park or is likely to impact on a marine park, and had included DNP contact details in its stakeholder notification

matrix in Section 12 of the EP.

| Assessment of Stakeholder Objections and Claims

Department of Industry,
Science, Energy and Resources
(DISER)

DISER was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.

DNP

No response has been received at the time of submission of the EP.

BHP will address any comments from this stakeholder should they arise in the future.

State Government Departments
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Assessment of Stakeholder Objections and Claims

Department of Biodiversity,
Conservation and Attractions
(DBCA)

DBCA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.

DBCA was sent a reminder email on 14 February 2022 with an invitation to provide feedback.

DBCA responded on 15 February 2022 and advised it had no comments on proposed activities in relation to its responsibilities under
the Conservation and Land Management Act 1984 and Biodiversity Conservation Act 2016.

BHP considers it has addressed the stakeholder’s feedback and no further consultation
is required.

Department of Mines, Industry
Regulation and Safety (DMIRS)

DMIRS was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
DMIRS responded 23 February 2022 advising it would assess the notification and would respond within a target assessment timeframe
of 30 calendar days.

DMIRS responded on 28 February 2022 with the following response:

1. DMIRS acknowledged that the proposed activity will be assessed under the Offshore Petroleum and Greenhouse Gas
Storage (Environment) Regulations 2009 and regulated by the National Offshore Petroleum Safety and Environmental
Management Authority (NOPSEMA).

DMIRS had reviewed the consultation information and did not require further information at this stage
DMIRS requested pre-start and cessation of activity notifications
DMIRS requested that BHP ensure the EP include:

a. Information about the reporting of environmental incidents that could potentially impact on any land or water in

State jurisdiction.

b. DMIRS contact details for any required notifications or reports.

5. Proposed petroleum activities in State lands and waters will be assessed by DMIRS following submission of an associated

Environment Plan.
BHP responded on 6 December 2021 with the following response:
BHP noted DMIRS acknowledgement that the EP would be assessed by NOPSEMA
BHP noted DMIRS required no further information
BHP confirmed it would notify DMIRS prior to and following the cessation of activities
BHP confirmed the EP would include information about the reporting of environmental incidents that could potentially
impact on any land or water in State jurisdiction, including requested contact details for DMIRS.
5. BHP notes that feedback on State waters EPs are outside the scope of this EP.

PN

PwdNE

DMIRS notes DMIRS request for pre-start and cessation of activity notifications.

Table 12-3 includes reporting and notification requirements including those to DMIRS.
The petroleum activities OPEP (Appendix E) includes notifications required should a
spillimpact State waters.

Department of Primary
Industries and Regional
Development (DPIRD)

DPIRD was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.

No response has been received by DPIRD at the time of submission of the EP.
BHP has addressed matters relevant to DPIRDs interests in the following section of the
EP:

The petroleum activities OPEP (Appendix E) includes notifications required should a
spill impact State waters.

No further consultation is required.

Department of Transport (DoT)

DoT was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
DoT responded on 31 January 2022 acknowledging receipt of BHP’s advice.
DoT responded on 7 February 2022 with the following response:

1. Ifthereis arisk of a spill impacting State waters from the activity, please ensure that the Department of Transport is
consulted as outlined in the Department of Transport Offshore Petroleum Industry Guidance Note — Marine Oil Pollution:
Response and Consultation Arrangements (July 2020).

BHP provided DoT with a copy of the Griffin Decommissioning OPEP on 17 January 2022. Correspondence with DoT regarding the
OPEP is provided in the Griffin Decommissioning and Field Management Environment Plan (GV-HSE-E00014). DoT responded on
17 March 2022, confirming receipt of the updated OPEP. The DoT confirmed that is was satisfied that the changes made to the
OPEP had addressed all comments raised by DoT. The DoT requested BHP keep it updated on any future changes made to the EP
or OPEP and to send final plans through once accepted by NOPSEMA

The petroleum activities OPEP (Appendix E) includes notifications required should a
spill impact State waters.

No further consultation is required.

Ningaloo Coast World Heritage
Advisory Committee
(NCWHAC)

NCWHAC was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.

No response has been received at the time of submission of the EP.
BHP will address any comments from this stakeholder should they arise in the future.

Fishing Bodies / Industry Representative Organisations

Australian Southern Bluefin
Tuna Industry Association
(ASBTIA)

ASBTIA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
ASBTIA was sent a reminder email on 14 February 2022 with an invitation to provide feedback.

No response has been received from ASBTIA at the time of submission of the EP.
Section 8.1 relates to the physical presence of vessels and infrastructure and includes
impacts to fisheries.

BHP will address any comments from this stakeholder should they arise in the future.

Commonwealth Fisheries
Association (CFA)

CFA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
CFA was sent a reminder email on 14 February 2022 with an invitation to provide feedback.

No response has been received from CFA at the time of submission of the EP.
BHP will address any comments from this stakeholder should they arise in the future.

Marine Tourism WA

MTWA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
MTWA was sent a reminder email on 14 February 2022 with an invitation to provide feedback.

No response has been received from Marine Tourism WA at the time of submission of
the EP.
BHP will address any comments from this stakeholder should they arise in the future.
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Assessment of Stakeholder Objections and Claims

Pearl Producers Association
(PPA)

PPA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
PPA was sent a reminder email on 14 February 2022 with an invitation to provide feedback.

No response has been received from PPA at the time of submission of the EP.
Section 8.1 relates to the physical presence of vessels and infrastructure and includes
impacts to fisheries.

BHP will address any comments from this stakeholder should they arise in the future.

Recfishwest

Recfishwest was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
Recfishwest responded on 23 February and providing the following feedback:

1. Recfishwest provided an overview of recreational fishing activities in the Gascoyne and Pilbara regions, noting its
importance to regional communities and economies.

2. Recfishwest provided comment on opportunities for healthy and resilient marine ecosystems through the creation and
retention of key marine habitats from artificial reefs. Recfishwest also provided information on its experience in how marine
infrastructure can benefit the environment, fishing experiences and communities.

3. Recfishwest advised while it supported retaining marine infrastructure on the principle that these structures provide
important ecosystem services and overall environmental benefit, its support for such projects were dependent on five
reefing principles. Recfishwest added that it did not object with the steps being taken by BHP to address concerns that the
recreational fishing sector might have.

4. Recfishwest also added that abandoned infrastructure should be augmented with purpose-built concrete artificial reef
modules, particularly in the section commencing in line with Ashburton Island to Commonwealth waters. This would ensure
minimum productive volume required for ecological productivity of the marine communities associated with the equipment.
In addition, it would increase the social and economic benefits to the local communities of Exmouth and Onslow through
increased fishing opportunities.

5. Recfishwest requested further updates on the progress on these decommissioning activities, so it can make sure its
constituents are well aware of any planned activities that are due to take place in the area.

6. Additionally, Recfishwest requested to be consulted on any upcoming offshore decommissioning activities, irrespective of
the distance from shore and that all charts are updated, so recreational fishers can locate the structure.

BHP responded on 2 March 2022 and provided the following response:

1. BHP noted the information provided on recreational fishing in the Gascoyne/Pilbara, including its contribution to economic
and social well-being of regional communities.

2. BHP also noted Recfishwest’'s comments on the proximity of the Griffin Field to fishing grounds, as well as opportunities for
artificial reefs or alternative decommissioning strategies that can be achieved from the decommissioning of oil and gas
infrastructure, in turn creating healthy and resilient marine ecosystems through the creation and retention of key marine
habitats.

BHP advised it had considered a number of decommissioning options for the Griffin Field, and sought feedback from a broad
range of stakeholders through an independently facilitated Comparative Assessment process in 2021 as part of decision-
making for the proposed end-state of the Griffin Field.

BHP advised it had since progressively engaged stakeholders on our plans for decommissioning by way of meetings with
regional communities, and stakeholders with interests in commercial and recreational fishing, and marine tourism. These
discussions also include consultation activities for Environment Plan approvals to undertake specific activities, including the
provision of information to Exmouth, Onslow and Dampier-based fishing clubs.

3. BHP noted Recfishwest’s positon on its expectations for supporting reefing opportunities, including its five key principles,
and that Recfishwest does not object with the steps being taken by BHP to address concerns that the recreational fishing
sector might have with respect to environmental safety and benefits.

4. BHP acknowledged that Recfishwest’s preference for structure augmentation. BHP advised it approaches
decommissioning on a case-by-case basis. On this occasion, augmentation was not progressed as an option for the
pipeline due to its length and complexity of regulatory permissioning.

5. BHP noted Recfishwest’s request to receive further updates on the progress on these decommissioning activities, so its
constituents are aware of planned activities that are due to take place in the area.

6. BHP also noted Recfishwest’s request to be consulted on future offshore decommissioning activities and that the location
of infrastructure left in situ will be maintained on nautical charts.

BHP notes Recfishwest’s feedback that it did not object to proposed activities and its
requests to keep updated on decommissioning of the Griffin Field.

BHP will update Recfishwest on the progress of decommissioning activities, so its
constituents are aware of planned activities that are due to take place in the area.

BHP will continue to consult Recfishwest on future offshore decommissioning activities
and the location of infrastructure left in situ.

BHP also notes Recfishwest’s general comments on economic and community benefits
of recreational fishing, opportunities and principles for artificial reefing, its preference
for augmentation and request to be consulted on other BHP decommissioning activities.

Section 8.1 relates to the physical presence of vessels and infrastructure and includes
impacts to fisheries.

Tuna Australia

Tuna Australia was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
Tuna Australia was sent a reminder email on 14 February 2022 with an invitation to provide feedback.

Tuna Australia responded on 21 February 2022, advising it had no objections proposed activities, as its members did not currently
fishing in the areas identified in the activity overview.

BHPs notes advice and from Tuna Australia and no further consultation is required.
Section 8.1 relates to the physical presence of vessels and infrastructure and includes
impacts to fisheries.

Western Australian Fishing
Industry Council (WAFIC)

WAFIC was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.
WAFIC responded on 10 February and requested the following information, following receipt of which WAFIC would provide a formal
response:

e Images of the proposed infrastructure that is expected to remain in situ

e The estimated final footprint, including what navigational safety are expected following decommissioning activities.

e Confirmation if any plastic type material is proposed to be left in situ

BHP has responded to WAFIC’s request for information and considers it has
addressed the stakeholder’s feedback. BHP will continue to consult with WAFIC on
the proposed decommissioning.

Section 8.1 relates to the physical presence of vessels and infrastructure and includes
impacts to fisheries.
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BHP responded on 16 February 2022 by way of a phone call and an email with a presentation covering the proposed
decommissioning activities and requested a meeting.
WAFIC responded on 3 March 2022 requesting an assessment of fisheries interaction for proposed activities.
BHP responded on 4 March 2022, providing an assessment of the likelihood of fisher interaction (Commonwealth and State-
managed fisheries) in the Operational Area and the Environment that May be Affected (EMBA) for Griffin decommissioning activities.

Assessment of Stakeholder Objections and Claims

Commercial Fisheries — State M

anaged

e Onslow Prawn Managed
Fishery

e  Pilbara Fish Trawl Interim
Managed Fishery

e  Pilbara Line Fishery

e Pilbara Trap Managed
Fishery

e  Mackerel Managed Fishery

Licence holders were provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by letter/email on 31 January
2022.
Licence holders were sent a reminder letter/email on 14 February 2022 with an invitation to provide feedback.

Licence holders in the Mackerel Managed Fishery were provided with Griffin Decommissioning Environment Plans Fact Sheet
(Appendix J) by letter/email on 18 March 2022.

No response has been received from State managed fishery licence holders at the time
of submission of the EP. Section 8.1 relates to the physical presence of vessels and
infrastructure and includes impacts to fisheries.

BHP will address any comments from this stakeholder should they arise in the future.

Other stakeholders

Local Government
e Shire of Ashburton (SoA)
e Shire of Exmouth (SoE)

SoA and SoE were provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January
2022.

SoA responded on 2 February 2022 advising that BHPs consultation email had been forwarded to the Shire’s Waste Team for
response, noting that the Shire’s C4 land site was a primary opportunity for managing waste streams.

SoA was sent a reminder email on 4 March 2022 with an invitation for the Waste Team to provide feedback.

BHP notes initial feedback and will address any comments from SoA or SoE should
they arise in the future.

Community Reference Groups
(CRGs)

e Exmouth Community
Reference Group

e  Onslow Community
Reference Group

The latest Exmouth CRG meeting was held on 4 October 2021 and included an overview of BHP’s proposed Griffin activities. An
Exmouth CRG meeting was scheduled for March 2022, but has been cancelled due to COVID. Exmouth and Onslow CRGs were
provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.

No response has been received from the Exmouth and Onslow CRGs at the time of
submission of the EP.
BHP will address any comments from this stakeholder should they arise in the future.

Indigenous

e  Buurabalayji Thalanyji
Aboriginal Corporation
(BTAC)

BTAC was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 3 March 2022.

No response has been received from BTAC at the time of submission of the EP.
BHP will address any comments from this stakeholder should they arise in the future.

Industry

e  Exmouth Chamber of
Commerce and Industry
(ECCI)

e Onslow Chamber of
Commerce and Industry

ECCI and OCCI were provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January
2022.

No response has been received from the ECCI or OCCI at the time of submission of the
EP.
BHP will address any comments from this stakeholder should they arise in the future

(occql)
Fishing clubs Dampier, Onslow and Exmouth-based fishing clubs were provided the Griffin Decommissioning Environment Plans Fact Sheet by | BHP notes feedback from Ashburton Anglers and considers it has addressed the
e King Bay Fishing Club email on 31 January 2022. stakeholder’s feedback and no further consultation is required.

. Ashburton Anglers responded on 11 February 2022 endorsing BHP’s proposal to: BHP will address any comments from Dampier and Exmouth fishing clubs should they

(Dampier) 1. Remove contaminants and leave the GEP in situ. arise in the future.
e Nickol Bay Fishing Club 2. Remove contaminants and leave as much of the Griffin Field infrastructure as possible.

(Dampier) Ashburton Anglers also noted this feedback was consistent with its original feedback at the start of the decommissioning process.

BHP responded to Ashburton Anglers on 23 February 2022, noting its feedback.

e Ashburton Anglers Dampier and Exmouth-based fishing clubs were sent a reminder email on 14 February 2022 with an invitation to provide feedback.

(Onslow)
e  Exmouth game Fishing

Club (Exmouth)

Charter Boat / Marine Tourism
Operators

e Dampier
e Onslow
e  Exmouth

Dampier, Onslow and Exmouth-based charter boat / marine tourism operators were provided the Griffin Decommissioning
Environment Plans Fact Sheet by email on 31 January 2022.
Dampier, Onslow and Exmouth-based charter boat / marine tourism operators were sent a reminder email on 14 February 2022 with
an invitation to provide feedback.
e A Dampier-based operator advised that areas BHP mentioned do not interfere with its operations and have no
objection on what you BHP is proposing. BHP acknowledged the stakeholder’s feedback on 3 March 2022.

No response has been received from State managed fishery licence holders at the time
of submission of the EP. Section 8.1 relates to the physical presence of vessels and
infrastructure and includes impacts to fisheries.

BHP will address any comments from this stakeholder should they arise in the future.

Cape Conservation Group
(CCG)

The CCG was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022.

No response has been received from CCG at the time of submission of the EP.
BHP will address any comments from this stakeholder should they arise in the future.
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Organisation | Summary of Stakeholder and Titleholder Correspondence, and Any Objections and Claims Made Assessment of Stakeholder Objections and Claims
Australian Maritime Oil Spill AMOSC was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022. No response has been received from AMOSC at the time of submission of the EP.
Centre (AMOSC) BHP will address any comments from this stakeholder should they arise in the future.
BHP provided AMOSC with a copy of the Griffin Decommissioning OPEP by email on 17 January 2022. Correspondence with AMOSC
regarding the OPEP is provided in the Griffin Decommissioning and Field Management Environment Plan (GV-HSE-E00014). No further consultation is required with respect to the OPEP.
AMOSC responded by email on 18 January 2022 acknowledging receipt of the OPEP and that its records would be updated.
Centre of Decommissioning CODA was provided the Griffin Decommissioning Environment Plans Fact Sheet (Appendix J) by email on 31 January 2022. No response has been received from CODA at the time of submission of the EP.
Australia (CODA) BHP will address any comments from this stakeholder should they arise in the future.
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6.2 Ongoing Consultation

Stakeholder consultation will be ongoing, and BHP will work with stakeholders to address any future concerns
if they arise throughout the validity of this EP. Should any new stakeholders be identified, they will be added
to the stakeholder database and included in all future correspondence as required.

BHP’s commitments to ongoing consultation include:
e Continued quarterly Exmouth and Onslow CRG meetings.

e Responding in a timely manner to all stakeholder and community contact regarding the proposed Griffin
decommissioning activities.

e Stakeholders who raise objections and claims following EP submission will be responded to directly, and
should any concerns raised have not already been addressed in the EP, these will be assessed in the
same manner as all risks identified by BHP.
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7 BHP Environmental Risk Management Framework

BHP has established a risk management governance framework with supporting processes and performance
requirements that provide an overarching and consistent approach for identifying, assessing, and managing
risks. BHP Policies have been formulated to comply with the intent of the Risk Management Policy and are
consistent with the AS/ISO 31000-2009 Risk Management Principles and Guidance.

An integrated risk assessment and impact process is used to identify the most appropriate management
strategy and relevant controls to reduce impacts and risks from planned (routine and non-routine) activities
and unplanned (accidents/incidents) events to ALARP and acceptable levels (Figure 7-1). The process
includes incorporating historic stakeholder and legal and environmental monitoring data for the relevant
environmental impacts.

7.1 Evaluation of Impacts and Risks

The primary objective of the impact and risk assessment is to demonstrate that the identified impacts and risks
associated with the petroleum activity (Section 3) are reduced to ALARP and are of an acceptable level to
BHP. An environment hazard identification (ENVID) workshop was conducted in January 2022 to support the
impact and risk assessment and involved participants from the BHP HSE, projects and engineering
departments and specialist environmental consultants.

The impact and risk assessment process is illustrated in Figure 7-1 and considers planned (routine and non-
routine) activities, unplanned (accidents/incidents) events and emergency conditions. The process includes:

e confirming the sources of hazards for the planned activities and unplanned events

identifying environmental impact and risk receptors

e analysing environmental impact and risk receptors

e identifying potential controls to reduce the impacts and risks

e allocating a likelihood rating for all unplanned events

e allocating a severity rating for all planned activities and unplanned events
e accepting controls through an ALARP process

e assessing final acceptability of the risks and impacts using the BHP acceptability criteria.
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Figure 7-1: Environment Plan Integrated Impact and Risk Assessment Process
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7.1.1 Decision Context

Consistent with the United Kingdom Offshore Operators Association Framework for Risk-Related Decision
Support (Oil & Gas UK, 2014), BHP has applied decision criteria to determine whether impacts and risks
created during the petroleum activity constitute ‘lower-order’ or ‘higher-order’ impacts and risks, and
subsequently how each are managed to ALARP (Section 7.2) and acceptable levels (Section 7.3). This
approach implies a level of proportionality wherein the principles of decision-making applied to each particular
hazard are proportionate to the acceptability of environmental risk of that hazard.

BHP considers lower-order (or ‘Type A’) impacts or risks as those that:

are well understood
are derived from standard, non-complex, or routine operations familiar to BHP

there are clearly defined regulatory, corporate or industry (good practice) controls to manage the impact
or risk

have no concerns or objections from relevant stakeholders

have a ‘severity level’ for planned operations (impacts) and unplanned events (risks) that does not
exceed 2’ based upon the BHP severity level definition (Figure 7-3)

have a ‘likelihood’ for unplanned events that is either ‘unlikely’ or ‘highly unlikely’ based upon the BHP
likelihood definitions (Figure 7-4).

BHP considers higher-order (or ‘Type B’) impacts or risks as those that:

are not well understood or there is some uncertainty
are derived from complex operations not routinely performed by BHP

have regulatory, corporate or industry (good practice) controls that require additional definition or
validation

have had some concerns or objections raised by relevant stakeholders

have a ‘severity level’ for planned operations (impacts) and unplanned events (risks) that is ‘3’ based
upon the BHP severity level definition (Figure 7-3)

have a ‘likelihood’ for unplanned events that is considered ‘probable’ to ‘highly likely’ based upon the
BHP likelihood definitions (Figure 7-4).

BHP considers highest-order (or ‘Type C’) impacts or risks as those that:

are not understood or there is a high degree of uncertainty
are derived from operations not previously performed by BHP

have corporate or industry (good practice) controls that either do not exist or are insufficient to manage
impacts or risks

have had multiple concerns or objections raised by relevant stakeholders or lobby groups

have a ‘severity level’ for planned operations (impacts) and unplanned events (risks) that is equal to or
exceeds ‘4’ based upon the BHP severity level definition (Figure 7-3)

have a ‘likelihood’ for unplanned events that is considered ‘probable’ to ‘highly likely’ based upon the
BHP likelihood definitions (Figure 7-4).

The decision-making principles described above are consistent with the precautionary principle (as defined in
the EPBC Act) and provide assurance that the environmental impacts and risks are reduced to ALARP and of
an acceptable level.
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7.1.2 Environmental Impact Analysis

The environmental impact analysis is based on the environmental receptors identified in Section 5. Impact and
risk descriptions are developed in an initial screening process that identifies the specific receptor that may be
impacted. Quantitative or qualitative definition of the impact and risk may be completed to ensure an
understanding of and to confirm the severity of the risk and impact.

7.1.3 Planned Activity Assessment

All planned activities were assessed as being a routine impact and defined as such in the ENVID. The
description and degree of impact formed the basis for the severity rating applied, with a quantitative
assessment of impact conducted where possible to ensure the impact was well understood and clearly
categorised on the severity table. Where this was not possible, a robust qualitative assessment was completed
and the severity rating assigned during the ENVID process in accordance with the BHP HSE Risk Matrix,
which is consistent with the BHP Our Requirements Risk Management Severity Table (Figure 7-3), taking into
account any of the mitigative controls assigned. Given routine operations are planned, and impacts are
mitigated by applying control measures, likelihood or residual risk ratings were not applied.

7.1.4 Unplanned Event Risk Assessment

Risk ranking of an unplanned event is the product of the consequence of an event (the severity) and the
likelihood of that event occurring.

Likelihood and potential severity ratings were assigned in accordance with the BHP HSE Risk Matrix
PHSE-03-PO1 (Figure 7-2), which allowed the risk of individual events to be categorised in a methodical and
structured process. This was completed based upon judgement by the ENVID assessment team, with detailed
potential impact descriptions used to ensure a robust and comprehensive decision.

The likelihood rating was based on the frequency of the source of hazard occurring with all preventative
controls taken into consideration.

The potential severity rating was determined based on the potential impact that may occur once the source of
hazard had occurred, considering any mitigative controls in place to reduce the impact.

Severity Level

Highly Likely

Likely

Probable

Unlikely

Highly Unlikely

Figure 7-2: BHP Risk Matrix
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p " Descriptor ?:::::W
6 or more fatalities or 6 or more life shortening illnesses; or
Severe impact to the environment and where recovery of ecosystem function takes 10 years or more; or
3 Severe impact on community lasting more than 12 months or a substantiated human rights violation impacting 6 or more people; or 1000
Severe impact on company reputation, investment attractiveness, legal rights or compliance, social value proposition or ability to access opportunities at a global level; or
US$2 billion or more?.

1-5 fatalities or 1-3 life shortening ilinesses; or
Serious impact to the environment, where recovery of ecosystem function takes between 3 and up to 10 years; or
4 Serious impact on community lasting 6-12 months or a substantiated human rights violation impacting 1-3 persons; or 300
Serious impact on company reputation, investment atiractiveness, legal rights or compliance, social value proposition or ability to access opportunities at a national level; or
Between US$250 million and up to US$2 billion?.

Life altering or long term/permanent disabling injury or iliness to one or more persons; or
Substantial impact to the environment, where recovery of ecosystem function takes between 1 and up to 3 years; or
3 Substantial impact on community lasting 2-6 months; or 100
Substantial impact on company reputation, legal rights or compliance, social value propaosition, or ability to access opportunities at a sub national level (state, territory, province); or
Between US$50 million and up to US$250 million?.

MNon-life altering or short-term disabling injury or illness to one or more persons; or
Measureable but limited impact to the environment, where recovery of ecosystem function takes less than 1 year; or
2 Measureable but limited community impact lasting less than one month; or 30
Measureable but limited impact on company reputation, legal rights or compliance, or social value proposition at a local level (region, city, town); or
Between US$2 million and up to US$50 million®.

Low level impact resulting in first aid only; or
Minor, temporary impact to the environment, where the ecosystem recovers with little intervention; or
1 Minor, temporary community impact that recovers with little intervention; or 10
Minor, temporary impact on company reputation, legal rights or compliance, or social value proposition; or
Less than US$2 million?,

Figure 7-3: BHP Severity Level Definitions
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Uncertainty Frequency Likelihood factor
Highly Likely Likely to occur within a 1 year period. 3
Likely Likely to occur within a 1 - 5 year period. 1
Probable Likely to occur within a 5 - 20 year period. 0.3
Unlikely Likely to occur within a 20 - 50 year period. 01
Highly Unlikely Mot likely to occur within a 50 year period. 0.03

Figure 7-4: BHP Likelihood Definitions

7.2 Demonstration of As Low As Reasonably Practicable

Regulation 10A(b) of the Environment Regulations requires demonstration that the environmental impacts and
risks of the activity will be reduced to ALARP.

7.2.1 Planned Activity and Unplanned Event As Low As Reasonably Practicable Evaluation

This section details the process for demonstrating ALARP for both planned routine operations and unplanned
events.

Demonstrating ALARP for lower-order (‘Type A’) impacts or risks

When an impact or risk has been evaluated as ‘lower-order’ based upon the Decision Context detailed in
Section 7.1.1, and identified regulatory, corporate and industry good practice controls are implemented, BHP
considers the impact or risk to be managed to ALARP and no further detailed engineering evaluation of controls
is required. The application of feasible and readily implementable alternate, additional or improved controls
may be adopted opportunistically when demonstrated to further reduce potential environmental impacts or
risks.

Demonstrating ALARP for higher-order (‘Type B’) impacts or risks

When an impact or risk has been evaluated as higher order based upon the Decision Context detailed in
Section 7.1.1, in addition to relevant regulatory, corporate and industry good practice controls being
implemented, alternate, additional or improved controls should be proposed and evaluated according to their
feasibility, reasonableness and practicability to implement to further reduce the potential for impacts and risks
associated with the petroleum activity. BHP applies a cost and benefit analysis when evaluating additional
controls and applies those that are both feasible and where the cost (safety, time, effort and financial) are not
grossly disproportionate to the potential reduction in environmental impact or risk afforded by the control.

Demonstrating ALARP for highest-order (‘Type C’) impacts or risks

When an impact or risk has been evaluated as highest-order based upon the Decision Context detailed in
Section 7.1.1, alternate, additional or improved controls over and above relevant regulatory, corporate and
industry good practice must be proposed and evaluated based upon a precautionary approach, ensuring any
and all feasible controls that have the potential to reduce environmental impacts and risks are implemented,
when safe to do so and irrespective of the additional effort, time or financial cost associated with implementing
the control.

When evaluating additional controls for ‘Type B’ and ‘Type C’ impacts and risks, BHP has applied the hierarchy
of controls as defined below and illustrated in Figure 7-5:

¢ Eliminate — Remove the source preventing the impact; in other words, eliminate the hazard.
e Substitution — Replace the source preventing the impact.

e Engineer — Introduce engineering controls to prevent or control the source having an impact.
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Separate — Separate the source from the receptor preventing impact.

Administrate — Procedures, competency and training implemented to minimise the source causing an
impact.

Pollution Control — Implement a pollution control system to reduce the impact.
Contingency Planning — Mitigate control reducing the impact.

Monitor — Program or system used to monitor the impact over time.

The general preference is to accept controls that are ranked in the Tier 1 categories of Eliminate, Substitute,
Engineer and Separate as these controls provide a preventive means of reducing the likelihood of the hazard
occurring over and above Tier 2 controls.

Figure 7-5: Hierarchy of Control Framework

7.2.2 Spill Response Strategy Effectiveness and As Low As Reasonably Practicable

Evaluation

In developing the environmental performance standards that apply to each response strategy, BHP has
considered the level of performance that is reasonable to achieve for each control measure and the
‘effectiveness’ of the control measures.

The effectiveness of the control measures is assessed by considering:

availability: the status of availability to BHP

functionality: a measure of functional performance

reliability: the probability that the control will function correctly
survivability: the potential of the control measure to survive an incident

independence/compatibility: the degree of reliance on other systems and/ or controls, in order to perform
its function.
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These criteria follow the definitions in NOPSEMA'’s Control Measures and Performance Standards Guidance
Note (NOPSEMA, 2020a), with ranking provided in Table 7-1.

Table 7-1: Criteria for Ranking Spill Response Effectiveness

Evaluation Response Effectiveness Ranking

Criteria High

Availability BHP does not have equipment and resources | BHP has equipment and resources on standby,
on standby, or contracts, arrangements, and or contracts, arrangements or Memorandums of
Memorandums of Understanding in place for Understanding in place for providing equipment
providing equipment and resources. and resources.

BHP has internal processes and procedures
in place to expedite timely provision of
equipment and resources.

Functionality Implementation of the control measure does Implementation of the control measure has
not greatly reduce the risk and impact. material difference in reducing the risk and

impact.

Reliability The control measure is not reliable (for The control measure is reliable (for example, has
example, has not been tried and tested in been tried and tested in Australian waters) or
Australian waters) or low assurance can be high assurance can be given to its success rate
given to its success rate and effectiveness. and effectiveness.

Survivability The control measure has a low operating The control has a high operating timeframe and
timeframe and will need to be replaced will not need to be replaced regularly throughout
regularly throughout its operation period in its operation period in order to maintain its
order to maintain its effectiveness. effectiveness.

Independence/ | The control relies on other control measures The control does not depend on other control

Compatibility being in place or the control measure is measures being in place or the control measure
incompatible with other control measures in can be implemented in unison with other control
place. measures.

Each control was then evaluated, considering the environmental benefit gained from implementation compared
with its practicability (in other words, control effectiveness, cost, response capacity and implementation time)
to determine if the control was either:

e accept and implement, or
e reject.

This traffic light system is used in the ALARP demonstration tables where the ‘do nothing’ option is rejected,
along with a scalable option that generally involves mobilising spill response resources and equipment to site
and on standby. Accepted controls in all the ALARP demonstration tables indicate those that would be
implemented as part of the response.

Applying principles similar to those presented within the United Kingdom Offshore Operators Association
Framework for Risk Related Decision Support (Oil & Gas UK, 2014), as described in Section 7.1.1 of this EP,
BHP has adopted the following criteria for determining spill response strategy preparedness that present a
lower-order risk compared to those that present a higher-order risk:

e A spill response strategy is determined to present a lower-order risk where all controls have been ranked
as ‘high’ according to the criteria for ranking spill response effectiveness (These criteria follow the
definitions in NOPSEMA'’s Control Measures and Performance Standards Guidance Note (NOPSEMA,
2020a), with ranking provided in Table 7-1 and additional controls would unlikely reduce potential
environmental impacts and risks further. As such, BHP has considered ‘Type A’ spill response strategies
to be managed to ALARP.

o A spill response strategy is determined to present a higher-order risk where one or more controls have
been ranked as ‘low’ according to the criteria for ranking spill response effectiveness (Table 6.1) and
additional controls would likely reduce potential environmental impacts and risks further. As such,
alternate, additional, or improved controls should be proposed in an attempt to increase their
effectiveness ranking to ‘high’. Where improved controls have been identified but are not readily
available, an improvement plan has been developed to meet the oil spill response need before
performing the activity.

BHP’s ALARP assessment for resourcing for each spill response strategy is presented within Appendix H.
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7.3 Demonstration of Acceptability

Regulation 10A(c) of the Environment Regulations requires demonstration that the environmental impacts and
risks of the activity will be of an acceptable (tolerable) level.

The demonstration of acceptability is completed independently of the ALARP evaluation described above.
However, as with the demonstration of ALARP, the demonstration of acceptability detailed below applies the
decision-making principles described in Section 7.1.1, ensuring consistency with the precautionary principle
when considering the acceptable levels of impact and risk caused by the activity.

Demonstrating acceptability for lower-order (‘Type A’) and higher-order (‘Type B’) impacts or risks

When an impact or risk has been evaluated as ‘lower-order’ or ‘higher-order’ based upon the Decision Context
detailed in Section 7.1.1, acceptability of the impact or risk is evaluated based upon the following criteria:

e Relevant regulatory, corporate and industry good practice controls have been identified and
implemented, including consideration of relevant actions prescribed in recovery plans and approved
conservation.

e The activity does not contravene any relevant Plan of Management for a World Heritage place,
National Heritage place or Ramsar wetland identified within the EMBA.

e Any alternate, additional or improved controls adopted via the detailed engineering risk assessment
have been or will be implemented to manage potential impacts and risks to ALARP.

e There are either no objections or claims made by relevant stakeholders for the aspect of the activity
being assessed, or any objections or claims received from relevant stakeholders are assessed for
merit and controls adopted to address the objections or claims where merited.

e Where industry good practice cannot be adopted, professional judgement made by subject matter
experts have been used to evaluate the acceptability of potential environmental impact or risk based
upon adoption of alternate, additional or improved controls identified during detailed engineering risk
assessment.

e Consideration of relevant actions prescribed in listed species recovery plans, conservation advice and
threat abatement plans have informed the development of control measures.

e The application of adopted controls clearly indicates the aspect-specific EPOs can be achieved.

e The proposed impact is consistent with the principles of Ecologically Sustainable Development (ESD)
(as defined in Section 3A of the Commonwealth Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act)), including:

- Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations (the ‘integration principle’)

- If there are threat of serious or irreversible damage lack of full scientific certainty should not
be used as a reason for postponing measures to prevent environmental degradation (the
‘precautionary principle’)

- The principle of intergenerational equity- that the present generation should ensure the health,
diversity and productivity of the environment is maintained or enhanced for the benefit of future
generations (the ‘intergenerational principle’)

- The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision making (‘the biodiversity principle’).

Demonstrating acceptability for highest-order (‘Type C’) impacts or risks

When an impact or risk has been evaluated as ‘highest-order’ based upon the Decision Context detailed in
Section 7.1.1, the potential environmental impact or risk can only be deemed acceptable once the criteria for
‘Type B’ demonstration of acceptability detailed above has been met and:

e any alternate, additional or improved controls adopted via implementing a precautionary approach can
demonstrate residual impacts have been lowered, such that a severity level of ‘4’ becomes ‘unlikely’ or
the severity level of ‘5’ becomes ‘highly unlikely’ based upon the BHP Risk Matrix (Figure 7-2).
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7.4 Environmental Performance Outcomes, Environmental
Performance Standards and Measurement Criteria

Regulation 10A(d) of the Environment Regulations requires the EP provides appropriate EPOs, environmental
performance standards (EPSs) and measurement criteria (MC).

An objective of the EP is to ensure all activities are performed in accordance with appropriate EPSs, thus
ensuring EPOs are achieved. This requires (among other things) appropriate measurement criteria for
demonstrating the EPSs have been met as defined within the EP.

Establishing EPOs and EPSs involves a process of taking into account legal requirements and the
environmental risks (described in the risk assessment presented in Sections 8 and 9), and considering
available control options (Sections 8 and 9), and the views of interested parties (Section 6). The resulting
outcomes and standards must be measurable where practicable and consistent with the BHP Charter.

7.4.1 Environmental Performance Outcomes
EPOs are developed to ensure protection of the environment from the impact or risk and to ensure ongoing
performance and measurability of the controls. These were developed using the below criteria:

e Be specific to the source of the hazard.

¢ Indicate how the environmental impact will be managed (for example, minimise or prevent).

e Contain a statement of measurable performance (where applicable).

e Contain a timeframe for action (where applicable).

e Be consistent with legislative and HSE requirements.

7.4.2 Environmental Performance Standards

An EPS is a statement of performance required from a control measure (a system, an item of equipment, a
procedure or functional responsibility (person)), which is used as a basis for managing environmental impact
and risk, for the duration of the activity.

There is a specific link between the EPOs, the EPSs and control measures; each EPO has one or more
standards defining the performance requirement that needs to be met by a control measure to meet the EPO.

EPSs detailed within this EP are specific, measurable and achievable.

7.4.3 Environmental Measurement Criteria

MCs have been assigned for each EPS as a means of validating that each EPO and EPS will be or has been
met throughout the duration of the petroleum activity, thus continually reducing environmental impacts and
risks to ALARP and acceptable levels.

All MCs are designed to be inspected or audited via compliance assurance activities and enable a traceable
record of performance to be maintained.

EPOs, EPSs and MCs, both in relation to planned activities and unplanned events, have been detailed
throughout Sections 8 and 9.

EPOs, EPSs and MCs relating to oil spill response preparedness and effectiveness of the response strategy
are detailed within the petroleum activity OPEP (GV-HSE-ER-0011) (Appendix E).

EPOs, EPSs and MCs relating to Incident Management Team (IMT) capability and competency are detailed
within the APU Incident Management Team Capability Assessment (AOHSE-ER-0071).
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8 Environmental Risk Assessment and Evaluation:
Planned Activities

The purpose of this section is to address the requirements of Regulations 13(5) and 13(6) of the Environment
Regulations by assessing and evaluating all the identified impacts and risks associated with the petroleum
activity and associated control measures that will be applied to reduce the impacts and risks to an ALARP and
an acceptable level.

Table 8-1 summarises the impact analysis for the aspects associated with the planned activities. A
comprehensive risk and impact assessment for each of the planned activities, and subsequent control
measures proposed by BHP to reduce the impacts and risks to ALARP and acceptable levels, are detailed in
the subsections.
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Table 8-1: Summary of the Environmental Impact Analysis for Planned Activities

AUSTRALIAN PRODUCTION UNIT

Environmental Socio-Economic

Activity

ater Quality!
Marine Protected Areas

Key Ecological Features

VYERHER ERNES
Marine Turtles
Shipping Activities

Seabirds/ Shorebirds
Commercial Fisheries

Planned Activities

ourism / Recreation

Air Quality
Severity Factor

Risk Assessment &
Evaluation

Likelihood Factor

Residual Risk

Acceptability

8.1 Physical Presence —interaction with other users
Presence of project vessels during petroleum activity (including contingent GEP X X X 30 N/A - Tolerable
removal)
Presence of GEP (decommissioning in situ) X X 10 N/A - Tolerable
8.2 Project Vessel Light Emissions
Avrtificial light from project vessels ‘ X ‘ X ‘ ‘ X ‘ ‘ ‘ ‘ ’ ’ ’ ’ 10 | N/A - | Tolerable
83 Project Vessel Noise Emissions
Generation of underwater noise from the project vessels during normal operations X X X 30 N/A - Tolerable
Generation of noise from cutting equipment X X X 10 N/A Tolerable
Generation of noise from acoustic survey equipment, including MBES and SSS from X X X 10 N/A Tolerable
ROV used for surveying GEP
8.4 Project Vessel Atmospheric Emissions
Vessel engines, generators and mobile and fixed plant and equipment ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ’ ’ ’ X ’ 10 | N/A - | Tolerable
85 Routine Project Vessel Discharges
Routine planned discharge of sewage, grey water, putrescible (food), desalination X 10 N/A - Tolerable
brine, cooling water, and deck and bilge water to the marine environment from the
project vessels
8.6 Seabed Disturbance from GEP
Long term physical presence of the GEP on the seabed X 10 | N/A - Tolerable
Contingent removal of GEP X X 10 | N/A - Tolerable
8.7 Subsea Discharges from GEP Breakdown
Discharges from steel during the breakdown of GEP X 10 N/A - Tolerable
Discharges from concrete during the breakdown of GEP X 10 N/A - Tolerable
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Risk Assessment &
Evaluation

Environmental Socio-Economic

Activity

Marine Mammals
Marine Turtles
Seabirds/ Shorebirds
Marine Protected Areas
Key Ecological Features
Commercial Fisheries
Shipping Activities
Tourism / Recreation
Air Quality

Severity Factor
Likelihood Factor
Acceptability

S Water Quality!
' RESVEINRI S

IR IR Scabed

Discharges from plastics (within the coating) during the breakdown of GEP 10 | N/A Tolerable

Discharges of Mercury during the breakdown of GEP 10 | N/A - Tolerable

Discharges from GEP cutting X 10 | N/A - Tolerable
8.8 Waste Generation

Waste (hazardous and non-hazardous) generated during vessel activities 10 N/A - Tolerable

Mercury decontamination chemicals 10 N/A - Tolerable

GEP recovered as waste (contingent GEP removal) 10 N/A - Tolerable
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8.1 Physical Presence — Interaction with Other Users (Planned and
Unplanned)

8.1.1 Summary of Risk Assessment and Evaluation

) =) =
5 i “ = >
, {E S X O =
Source of Hazard Potential Impact o — e e
> o © ° ©
o 5 = ol [
3 X 3 ® 3
(7] | [0 [a) <C
Physical Presence of Interaction with or
Presence — project vessels displacement of other Type A
Interaction with during petroleum marine users (such as Low
oI ! - o 30 N/A -
other users activity (including commercial shipping, Order
contingent GEP commercial fishing or other Impact
removal) third-party vessels).
Presence of GEP | Interaction with or
(decommissioning | displacement of other Type A
in situ) marine users (_suc_h as 10 N/A ) Low
commercial shipping, Order
commercial fishing or other Impact
third-party vessels).

8.1.2 Source of Hazard

Project Vessels

Project vessels will be on station within the operational area for the duration of the mercury removal activities,
as-left survey and contingency GEP removal.

A temporary 500 m exclusion zone will be maintained around the project vessels during operations. Marine
users are requested to avoid this area during the activity to ensure the safety of the project vessels and third-
party vessels.

Typically, two project vessels will be in the operational area at the PLEM location during mercury preparation
(Section 4.6) and removal activities (Section 4.7) for a period of approximately 2 to 4 months. Typically, one
general support vessel will be performing the as-left survey (Section 4.9) in the operational area for a period
of approximately 2 to 4 weeks. Typically, a maximum of two vessels (CSV or pipelay and a support vessel) will
be in the operational area for the GEP removal activities for a period of up to 170 days for a cut and recover
method and 2 months for a s-lay recovery method.

The physical presence of the project vessels in the operational area and associated 500 m radius exclusion
zone has the potential to cause interference with or displacement of other marine users, including commercial
shipping and commercial fishing.

GEP Decommissioning In situ

The long-term physical presence the GEP on the seabed, presents the possibility of unplanned interactions
with other marine users, including commercial shipping and commercial fishing. The worst-case event is
determined to be a commercial fishing vessel snagging fishing equipment on the GEP. Should snagging
incidents occur with oil and gas infrastructure such as the GEP, it may result in disruption to fishing operations
and financial loss (through loss of catch and damage to fishing equipment). Vessel damage or loss has
occurred in less than 0.5% of snagging events and one vessel capsize in the UK between 1989 and 2016
(Rouse, 2020), however capsize is likely the result of attempts to release the snag.

Trawl fishery vessels are equipped with navigational equipment such as echo sounders and Geographical
Positioning System (GPS) plotters, which enables them to detect and avoid infrastructure on the seabed.
Therefore, makes the snagging events highly unlikely. Historical fishing vessel incident data from the AMSA
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Monthly Domestic Vessel Incident Reporting Database (2018-2021) and the Australian Transport Safety
Bureau (ATSB) Marine Safety Investigation reports, show there were no reported fishing vessel incidents
related to offshore oil and gas infrastructure in Australia. Internationally, production infrastructure has been
involved in 4% of incidents over the same period (Rouse, 2020). The likelihood of interactions between trawl
equipment and oil and gas infrastructure has been reducing over time as a result of an increase in
communication between the oil and gas industry and improvement in fishery GPS equipment (Rouse, 2020).

As described in Section 4.5, from the Commonwealth / State waters boundary for 3 km, the GEP was trenched
and has naturally backfilled. Three rock bolts are present at the Commonwealth / State waters boundary. From
3 km onwards to the PLEM, no secondary stabilisation measures were implemented and while previously
unburied, the self-burial process has already begun to occur with the observation of freespans and localised
GEP lowering into the seabed. An example of GEP burial at a location 5 km from the Commonwealth / State
waters boundary, taken from the 2017 ROV survey is presented in Figure 8-1.

Where exposed, the GEP is expected to progressively self-bury along the GEP in predominantly sandy
sediment (BHP, 2017b). Burial will occur through the initiation of scour underneath the GEP at discrete
locations. The initial self-burial process has already begun to occur with the observation of freespans and
localised GEP lowering into the seabed. This freespanning and lowering, as result of localised scouring of the
seabed, will continue until a state of equilibrium is reached. This is estimated to take between 70 and 100
years (Atteris, 2019a). The GEP is expected to partially bury (60% - 90% of the outside diameter) along most
sandy sections of the route (Atteris, 2019a). The GEP can be expected to lower into the seabed to 85% outside
diameter on average (Atteris, 2019a).

The GEP will not self-bury along the rock bolts; however, sand may bury this area due to regional scour / sand
deposition processes, as has been observed at rock bolt locations of the GEP within State waters (Figure 8-2).

Local scour around the GEP will only occur whilst the GEP structure is intact and providing a disruption to the
flow of water. It will stop occurring once the GEP degrades and loses its shape or once the GEP is buried and
no longer protruding above the seabed.

Generally pipelines tend not to self-bury completely over their length (burial up to 100% of the pipelines outside
diameter). The self-burial process accelerates once a pipeline is filled with seawater (i.e. the submerged weight
has increased). Pipelines only lower to the depth of the scour hole in addition to some penetration due to self-
weight. The maximum depth of a scour hole below a pipeline is rarely greater than the pipeline’s outside
diameter although there are exceptions to this especially if the pipeline is covered in marine growth. Marine
fauna activity in areas of spanning has been known to cause scour hole depths significantly greater than
pipeline outside diameter.

The GEP is Commonwealth waters is considered stable in a 100 year return period event (Atteris, 2014) (refer
Section 4.5).
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Figure 8-1: Partial GEP Burial 5 km from the Commonwealth / State waters boundary
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Figure 8-2: GEP Burial in Rock Bolted Area - Example

8.1.3 Environmental Impact Assessment

Commercial Fishing

GEP presence

As detailed in Section 5.4.3, the GEP in Commonwealth waters is characterised by the presence of
commercially important species and abundances of larger-bodied, commercially important species such as:
P. multidens (goldband snapper), Lutjanus malabaricus (saddletail snapper) and Lutjanus russelli (Moses’
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snapper) among others. The most ubiquitous species on and off-pipeline at depth are listed in Table 5-6,
Section 5.4.3. Five out of the 10 species occurring on the GEP are commercial species. The most commonly
occurring species being P. multidens (goldband snapper), an important commercially targeted species in this
region and targeted by line and trap fisheries.

The abundance distribution of all commercial species is displayed as a heat map (using latitude and longitude
only) in Figure 5-3, Section 5.4.3. Plots suggest a higher abundance of commercial species on the GEP than
off. Commercial fish were, on average, larger at greater depth and the value of species on the GEP appears
higher than that off-pipeline (Bond et al, 2017). Anecdotally, trap fisheries appear to benefit from pipelines in
the region with reports of increased catches adjacent to pipelines (Bond et al. 2018). In an environment that
has previously been stripped of much of its complex benthic habitat structure, the GEP could have a role to
play in supporting and maintaining the recovery of invertebrate habitats and previously exploited fish species.
Itis evident that the Griffin pipeline holds high numbers of commercially valuable fish species, however further
investigation is needed to ascertain the extent to which commercial fishers target pipelines such as the Griffin
GEP (Bond et al., 2018).

Whilst the GEP is currently providing a hard substrate for commercial fish species, this may decrease over
time as the GEP buries and degrades, which is estimated to take between 70 and 100 years (Atteris, 2019a).
The lack of hard substrate as a result of the breakdown and burial of the GEP is likely to reduce the level of
commercial fish species at the location. However, it is unlikely the GEP is providing a significant reef structure
that provides commercial fisheries a commercial valuable source of catch.

No trawling vessels are utilising the operational area presently (Section 5.7.1). Given the fisheries over the
operational area and lack of trawling effort (the operational area is located within Schedule 2 (Zone 1) of the
Pilbara trawl fishery, which has been closed to fish trawling since 1998) (Section 5.7.1), the GEP is currently
not a hazard to commercial fishing vessels through snagging events.

Interaction of the GEP with any future commercial trawling fisheries prior to self-burial is highly unlikely, based
on the navigational equipment on board the vessels to navigate the GEP, historical information on vessel
incidents related to oil and gas infrastructure in Australia (refer Section 8.1.2) and likely improvements in GPS
fishing equipment in the future. The impact to commercial fishing activity from the presence of the GEP on the
seabed is considered minor, for the period until it self-buries, which is estimated to take between 70 and 100
years (Atteris, 2019a).

Project vessels

In the unlikely event that high levels of commercial fishing vessels are present during the petroleum activity,
temporary displacement of fishing vessels could occur due to the 500 m exclusion zone around the project
vessels for the duration of the petroleum activity (refer Section 4.3 for activity durations). Whilst multiple project
vessels may be utilised, the operational area is a minor area relative to the size of the fisheries and it is
anticipated that any disruption to fishing operations from displacement from fishing ground / area would be
minor. It should also be noted that the operational area is not within an area of high shipping and commercial
fisheries are anticipated to be able to utilise the area nearby with minimal disruptions.

BHP have consulted with fishing industry bodies, WAFIC and individual fishing licence holders (see Section
6). During consultation no concerns were raised by fishing licence holders. Consultation is ongoing with WAFIC
(refer Table 6-2).

Commercial Shipping

GEP presence

The GEP left on the seabed is not expected to interact with shipping, given the water depth of the operational
area. This has been confirmed by consultation with AMSA who raised no comments or concerns during
consultation.

Project vessels

There are no recognised shipping routes in or near the operational area, with the nearest shipping fairway
designated by AMSA located more than 80 km to the northwest of the operational area (Figure 5-14). Analysis
of shipping traffic data indicates commercial vessels do use the general area, with most vessels associated
with the oil and gas industry. While not mandatory, the use of the shipping fairways is strongly recommended
by AMSA and the International Regulations for Preventing Collisions at Sea 1972 applies to all vessels
navigating within or outside the shipping fairways. In the unlikely event commercial shipping vessels are
present in or near the operational area, temporary displacement of the commercial shipping vessels would
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relate to the 500 m exclusion zone around the project vessels for the duration of the petroleum activity (refer
Section 4.3 for activity durations). Any impact is anticipated to be temporary and minor.

Defence

The operational area is within the North Western Training Area and military restricted airspace (R8541A), a
designated defence exercise area which encompasses waters and airspace off the North West Cape
(Figure 5-15). Given the nature of the petroleum activity, interaction with the Defence airspace is not
anticipated. As requested by during the stakeholder consultation (Section 6), DoD will be notified a minimum
of five weeks prior to the commencement of project vessel activities.

Another operator conducting a petroleum activity in the local area, concurrently or sequentially, may lead to
displacement of fishing vessels due to cumulative vessel presence. However, given the low levels of fishing
effort at the field location, the low levels of other vessel use (e.g. shipping) and the small spatial extent of the
operational area, impacts and displacement of other users from presence of cumulative vessels is considered
temporary and minor.

The GEP left on the seabed is not expected to interact with shipping, given the water depth of the operational
area. This has been confirmed by consultation with AMSA who raised no comments or concerns during
consultation.

8.1.4 Demonstration of As Low As Reasonably Practicable

The ALARP process performed for the environmental aspect is summarised in Table 8-2. This process was
completed as outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction
proportional to the benefit gained, and final acceptance or justification if the control was rejected.

Table 8-2: Physical Presence — As Low As Reasonably Practicable Assessment Summary

: Associated
Hierarchy of Control Measure HEEERE Reason Performance
Control Reject Standards

Engineer Navigation (including lighting, | Accept Legislative requirements to be followed PS8.1.1
compass/radar), bridge and which reduces the risk of third-party
communication  equipment vessel interactions due to ensuring
will comply with appropriate safety requirements are fulfilled and
marine navigation and vessel other marine users are aware of the
safety  requirements in presence of the project vessels.
compliance  with  Marine The control is feasible, standard practice
Order 21 (safety and with minimal cost. Benefits outweigh any
emergency arrangements) cost sacrifice.

Administrate Notification of details (such | Accept Notifications provide other marine users PS8.1.2
as location, duration of with information regarding activities and PS8.1.3
activities) of the petroleum will include details of relevant project
activity to AMSA and AHO vessels and activity timing. Allows other

users to be aware of project vessel
presence.

Controls based on BHP requirements
must be accepted. Control is feasible,
standard practice with minimal cost.
Benefits outweigh any cost sacrifice.
Navigational  charting of | Accept Legislative requirements to be followed PS8.1.4
infrastructure which reduces the risk of third-party
vessel interactions. GEP charting on
AHO Nautical Charts allows other users
to be aware of its presence. Vessels
must navigate with particular caution to
reduce the risk.

Control is feasible, standard practice with
minimal cost. Benefits outweigh any cost

sacrifice.
Consultation with relevant | Accept Controls based on BHP requirements PS8.15
stakeholders must be accepted. Control ensures other

users are informed and aware of the
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Associated
Performance
Standards

Accept/
Reject

Hierarchy of

Control Measure Reason

Control

petroleum activity, thereby reducing the
likelihood of interference. Control is
feasible, standard practice with minimal
cost. Benefits outweigh any cost
sacrifice.

Establish and maintain a
Community Engagement
Program by regular meetings
with the Community
Reference Group (CRG)

Accept

Controls based on BHP requirements
must be accepted. Control ensures other
users are informed and aware of the
petroleum activity, thereby reducing the
likelihood of interference. Control is
feasible, standard practice with minimal
cost. Benefits outweigh any cost
sacrifice.

PS 8.1.6

Notification to DoD a
minimum of five weeks prior
to the commencement of
project vessel activities

Accept

Notifications provide other marine users
with information regarding activities and
will include details of relevant project
vessels and activity timing. Allows DoD

PS 8.1.7

to be aware of project vessel presence.
Controls based on BHP requirements
must be accepted. Control is feasible,
standard practice with minimal cost.
Benefits outweigh any cost sacrifice.
Control measures already in place for the -
notification of AMSA and AHO that
trigger a ‘Notice to Mariners’ and
AUSCOAST warnings. This ensures
information is available to make other
marine users aware of the presence and
timing of the activities.

Reduces the area of displacement of -
other marine users; however, the
exclusion zone is a legislative
requirement and cannot be reduced,
therefore the control is not feasible.

The use of project vessels is required to -
conduct the petroleum activity. Control
not feasible.

Section 3 determined that leaving the -
GEP in situ provides equal or better
environmental outcomes compared to
complete removal.

The removal of the GEP has been
included as a contingent activity. Section
4.8 includes the GEP removal
philosophy.

Notification to fishers prior to
conduct of activities and on
cessation of activities.

Reject

Reduce the exclusion zone
around the vessels

Reject

Eliminate use of

vessels

project | Reject

Eliminate

Removal of GEP Reject

ALARP Summary

The risk assessment and evaluation has identified a range of controls (Table 8-2) that, when implemented, are
considered to manage the impacts of the physical presence of the project vessels and GEP decommissioning
in situ on other marine users to ALARP.

BHP considers the control measures described above are appropriate to reduce the potential for interaction
with other marine users associated with the physical presence of the project vessels and the GEP
decommissioning in situ. Additional reasonable control measures were identified in Table 8-2 to further reduce
impacts, but rejected since the associated cost or sacrifice was grossly disproportionate to any benefit. The
impacts are therefore considered reduced to ALARP.

8.1.5 Demonstration of Acceptability

Given the adopted controls, the physical presence of the project vessels and GEP decommissioned in situ will
not result in potential impacts greater than temporary and minor displacement of other marine users, such as
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commercial shipping and fisheries. Further opportunities to reduce the impacts have been investigated in
Table 8-2.

The adopted controls are considered good oil-field practice/industry best practice. No concerns or objections
regarding the physical presence of the project vessels and GEP decommissioned in situ have been raised by
relevant stakeholders. The impact is not inconsistent with the principles of ESD (as defined under the EPBC
Act) (Table 8-3). BHP has considered information contained in recovery plans and threat abatement plans
(Section 10). The environmental impacts meet the BHP environmental risk acceptability criteria (Section 7.3).
BHP considers the impact to be managed to an acceptable level.

The following subsections provide further detail on the determination of acceptability for the physical presence
of the GEP.

Principles of ESD Assessment

As outlined in Section 3A of the EPBC Act, the titleholder needs to ensure that the activity is undertaken in a
manner not inconsistent with the ESD (refer Table 8-3)

Table 8-3 Assessment of Impact Against the Principals of ESD

Principals of ESD Assessment

Decision-making processes should effectively | The impact assessment has assessed both the long-term and short-
integrate both long-term and short-term | term, environmental, and social aspects associated with leaving the
economic, environmental, social and | GEP in situ.

equitable  considerations (the integration | |n the short term the GEP is providing habitat for a number of
principle) commercial fish species and is likely to continue to do so until the GEP
is buried. However even then it may continue to support commercial
fish species, noting Bond et al.,, 2018 identified higher volume of
commercial fish species even over the buried sections of the GEP. The
GEP is currently not a hazard to trawling vessels.

Over the longer term the GEP is expected to bury, and the trawling
hazard be reduced, should trawling resume in the operational area.

If there are threat of serious or irreversible
damage lack of full scientific certainty should
not be used as a reason for postponing
measures to  prevent  environmental
degradation (the ‘precautionary principle’)

The impact assessment has been supported by a number of fish
assessment studies as detailed in Table 5-4, scientific literature and
stakeholder feedback.

The degradation of the GEP has been assessed by Atteris, 2019a.

The principle of intergenerational equity- that
the present generation should ensure the
health, diversity and productivity of the
environment is maintained or enhanced for
the benefit of future generations (the
‘intergenerational principle’)

Leaving the GEP in situ has the potential to provide habitat for fish in a
predominately soft substrate environment, and increase the abundance
of fish including commercially retained species. This provides an
enhanced benefit to future generations in the medium-term before
degradation of the GEP occurs.

The conservation of biological diversity and
ecological integrity should be a fundamental
consideration in decision making (‘the
biodiversity principle’)

The impact assessment (Section 8.1.3) has assessed both biological
diversity and ecological integrity.

The CEIA (Section 3) includes both biological diversity and ecological
integrity in the decommissioning decision making. The CEIA

demonstrates the abandonment in situ alternative will result in equal or
better environmental outcomes compared to full removal, which is
required by NOPSEMA'’s Section 572 Maintenance and Removal of
Property policy (NOPSEMA, 2020b)

Acceptability against Article 192 of the United Nations Convention on the Law of the Sea 1982 (UNCLOS)

A general obligation of Article 192 of the UNCLOS is to protect and preserve the marine environment.
International Maritime Organization (IMO) resolution A.672 (1989) recognises that the general requirement is
base case of removal with the objective of protecting and preserving the marine environment. Further details
are provided in paragraph 3.9 of the resolution describing that equipment left in situ should not move under
environmental loading.

The GEP is Commonwealth waters is considered stable in a 100 year return period event (Atteris, 2014) (refer
Section 4.5). Freespans may occur along the GEP and lower the GEP into the seabed and some small lateral
movement of the GEP is expected as it degraded. As described in Section 8.6.2, where exposed, the GEP is
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expected to progressively self-bury in sandy sediment. Burial will occur through the initiation of scour
underneath the GEP at discrete locations. The GEP is expected to partially bury (60% - 90% of its outside
diameter) along most sandy sections of the route (Atteris, 2019a). The GEP can be expected to lower into the
seabed to 85% outside diameter on average (Atteris, 2019a). As the GEP buries it will be subject to less
hydrodynamic forces and loading pressures, therefore should not move under environmental loading

pressures.

8.1.6 Environmental Performance Outcome, Performance Standards and Measurement

Criteria

Environmental

Performance Outcome

Performance Standard

Measurement Criteria

No unplanned interactions
between the project vessel
and other marine users

PS8.1.1

Project vessel compliance with Navigation
Act 2012; International Convention of the
Safety of Life at Sea (SOLAS) 1974; Marine
Order 30: Prevention of Collisions, Issue 8;
Marine Order 21, Issue 8 (Safety of
Navigation and Emergency Procedures); and
International Convention of Standards of
Training, Certification and Watch-keeping for
Seafarers (STCW95), which specifies:

e navigation (including lighting,
compass/radar), bridge and
communication equipment will comply
with appropriate marine navigation and
vessel safety requirements

e Automatic Identification System (AIS) is
fitted and maintained in accordance with
Regulation 19-1 of Chapter V of SOLAS

e crew performing vessel bridge-watch will
be qualified in accordance with
International Convention of STCW95,
AMSA Marine Order Part 3: Seagoing
Quialifications or certified training
equivalent

e maintenance of navigation equipment in
efficient working order (compass/radar).

Vessel audit and inspection records
demonstrate compliance with standard
maritime orders and equipment
requirements.

PS 8.1.2

The AMSA Rescue Coordination Centre
(RCCQ) (as part of marine safety division) will
be notified of the petroleum activity four
weeks before mobilisation to ensure
navigation AUSCOAST warnings can be
issued and kept up to date.

Records demonstrate AMSA RCC was
notified at least four weeks before
commencement of the petroleum
activity to enable the ‘Notice to
Mariners’ to be published.

PS 8.1.3

The AHO is notified at least four weeks
before commencing the petroleum activity so
they can then issue a Notice to Mariners.

Records demonstrate AHO were
notified at least four weeks before
commencement of the petroleum
activity to enable the ‘Notice to
Mariners’ to be published.

PS 8.1.4
GEP is charted on AHS Nautical Charts.

AHS Nautical Charts show GEP.

PS 8.1.5
BHP consultation with relevant stakeholders
to advise them of the petroleum activity.

Stakeholder communication recorded in
database demonstrating assessment of
stakeholder feedback received and
BHP’s response.

PS 8.1.6

WA APU Community Stakeholder
Management Plan:

The CRG is advised and updated of the
petroleum activity and timing.

Meeting minute records maintained of
CRG meetings, which includes
summary of proposed petroleum
activity.

BHP | 112



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

Environmental
Performance Outcome

Performance Standard Measurement Criteria

PS7.1.7 Records demonstrate DoD was notified
Notification to DoD a minimum of five weeks | at least five weeks before

prior to the commencement of project vessel | commencement of the petroleum
activities to advise them of the petroleum activity.

activity.

8.2 Project Vessel Light Emissions

8.2.1 Summary of Risk Assessment and Evaluation

5
5 5 2
Source of % £ é S 2
. Potential Impact w = @x © =
Risk - S = c <
= < =) o =
o 3 S o [
i X 3 3 3
(70 | [0 [a] <C
Project vessel | Atrtificial light Light emissions (light spill and Type A
light emissions | from project glow) from external lighting on
vessels the project vessels causing 10 N/A - Low Tolerable
alterations to normal marine Order
fauna behaviour. Impact

8.2.2 Source of Hazard

Project vessels will routinely use external lighting to navigate and conduct safe operations at night throughout
the petroleum activity. External lighting on the project vessels will generate light glow and direct illumination of
surrounding surface waters. Most external lighting is directed towards working areas such as the main decks,
although spot lighting may also be used as needed, such as ROV deployment and subsea infrastructure
retrieval. Lighting on project vessels is required for safety and navigational purposes and cannot be eliminated.

External lighting for deck operations typically consists of bright white (metal halide, halogen, fluorescent) lights
and Light Emitting Diode (LED). Lighting is designed to ensure adequate illumination for safe working
conditions. Typical light intensity values are five to ten lux for walkways, 50 lux for working areas and around
100 lux for high-intensity light areas. Light intensity diminishes with inverse of distance squared (I received =
I/r?). The distance at which direct light and sky glow may be visible from the source depends on the vessel
lighting and environmental conditions. As a guide, Figure 8-3 presents a simple calculation of diminishment of
received light with distance, assuming 100 lamps on a vessel of low, medium and high intensity, each acting
additively. It can be seen that light received is diminished to about the equivalent of light that would be received
from a full moon within about 200 m from the vessel, and to that of a moonless clear night within about 1500 m
for low-intensity lights and 3000 m for high-intensity lights. While a useful guide, these calculations are
conducted in lux, a photometric unit which is weighted to the wavelength sensitivity of the human eye, and
may underestimate light intensity across the whole light spectrum which is visible to other species.
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Figure 8-3: Diminishment of Light with Distance from Source, Assuming 100 Lamps of Low, Medium
and High Intensity

8.2.3 Environmental Impact Assessment

Receptors that have important habitat within a 20 km buffer of the operational area are considered for the
impact assessment within this section, based on recommendations of the National Light Pollution Guidelines
for Wildlife Including Marine Turtles, Seabirds and Migratory Shorebirds (NLPG) (DoEE, 2020). The 20 km
threshold provides a precautionary limit based on observed effects of sky glow on marine turtle hatchlings
demonstrated to occur at 15 to 18 km and fledgling seabirds grounded in response to artificial light 15 km away
(DoEE, 2020).

The fauna within and immediately adjacent to the operational area are predominantly pelagic fish and
zooplankton, with a low abundance of transient species such as marine turtles, whale sharks, cetaceans and
migratory shorebirds and seabirds. Atrtificial lighting has the potential to affect marine fauna that use visual
cues for orientation, navigation or other purposes, resulting in behavioural responses that can alter foraging
and breeding activity. The species with greatest sensitivity to light are marine turtles, seabirds and fish.

Potential impacts to marine fauna from artificial lighting may include:

e disorientation, attraction or repulsion to the light

e disruption to natural behaviour patterns and cycles

e indirect impacts such as increased predation risks through attraction of predators.
These potential impacts depend on:

o the wavelength and intensity of the lighting, and the extent to which the light spills into important wildlife
habitat (such as foraging, breeding and nesting)

e the timing of light spill relative to the timing of habitat use by marine fauna sensitive to lighting effects
e the physiological sensitivity and resilience of the fauna populations that are at risk of potential effects.
Fish and Zooplankton

Fish and zooplankton may be directly or indirectly attracted to light. Experiments using light traps have found
that some fish and zooplankton species are attracted to light sources (Meekan et al., 2001), with traps drawing
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catches from up to 90 m (Milicich et al., 1992). Lindquist et al. (2005) concluded from a study that light fields
around oil and gas activities resulted in an enhanced abundance of clupeids (herring and sardines) and
engraulids (anchovies), both of which are known to be highly photopositive.

The concentration of organisms attracted to light results in an increase in food source for predatory species
and marine predators are known to aggregate at the edges of artificial light halos. Shaw et al. (2002), in a
similar light study, noted that juvenile tunas (Scombridae) and jacks (Carangidae), which are highly predatory,
may have been preying upon concentrations of zooplankton attracted to the light fields around oil and gas
activities. This could potentially lead to increased predation rates compared to unlit areas.

Light spill from the project vessels onto the surrounding surface waters, particularly during night-time activities,
is likely to result in aggregations of fish around the project vessels as they are attracted to the light and
increased food availability. However, the operational area does not contain any significant feeding, breeding
or aggregation areas for important fish species. The potential for increased predation activity and impact to
fish and zooplankton is anticipated to be temporary and minor.

Seabirds and Migratory Shorebirds

Studies conducted between 1992 and 2002 in the North Sea confirmed artificial light was the reason seabirds
were attracted to and accumulated around illuminated offshore infrastructure (Marquenie et al., 2008) and
lighting can attract seabirds from large catchment areas (Wiese et al., 2001). Availability of roosting refuge at
sea and increased food availability may be the most important reasons why seabirds are attracted to offshore
oil and gas infrastructure (Wiese et al., 2001). Seabirds may either be attracted by the light source itself or
indirectly, as structures in deep-water environments tend to attract marine life at all trophic levels, creating food
sources and shelter for seabirds (Surman, 2002; Wiese et al., 2001). The light from vessels may also provide
enhanced capability for seabirds to forage at night (Burke et al., 2005). Studies in the North Sea indicate
migratory birds are attracted to lights on offshore platforms when travelling within a radius of 3 to 5 km from
the light source (Marquenie et al., 2008). Beyond this distance, it is assumed light source strengths were not
sufficient to attract birds away from their preferred migration route.

Negative potential impacts to seabirds and migratory shorebirds attracted by artificial lighting can include
disorientation causing collision, entrapment, stranding, grounding and interference with navigation (being
drawn off course from usual migration routes) (DoEE, 2020). These behavioural responses may cause injury
or death. Seabird mortalities from collisions have been found to be correlated to conditions of poor visibility
(cloud, fog or rain) and proximity to nearby seabird colonies (Black, 2005). The operational area overlaps with
the wedge-tailed shearwater and lesser crested tern BIAs (breeding) (Section 5.6.2). The nearest colony of
wedged-tailed shearwaters is Thevenard Island, approximately 50 km to the south of the operational area,
where the planned mercury removal activities (Section 4.5.3) are proposed (e.g. the PLEM), far enough that
fledglings would not be at risk from light emissions. The as-left survey and contingent removal of GEP of the
GEP may occur within 20 km of Thevenard Island. Fledgling seabirds can be affected by lights up to 15 km
away (DoEE, 2020), therefore these activities are not considered to impact fledging wedged-tailed shearwaters
at Thevenard Island. Foraging wedged-tailed shearwaters are less vulnerable to light attraction compared to
fledglings, but they may forage out to location of the operational area. Breeding wedged-tailed shearwaters
could be attracted to the project vessels during the as-left survey and contingent GEP removal within 20 km
of Thevenard Island. These activities at such proximity to the Thevenard Island will be for a period of days
and be conducted from a single general support vessel. Given the short term nature of the as-left survey and
contingent GEP removal activities in proximity to Thevenard Island and the scale of lighting, impacts to
wedged-tailed shearwaters at Thevenard Island are anticipated to be temporary and minor. It is however
recognised that some attraction may occur should the as-left survey and contingent GEP removal activities
take place during wedged-tailed shearwaters breeding (Sept — April) within 20 km of Thevenard Island.

During the petroleum activity, it is possible a small number of seabirds and migratory shorebirds may be
attracted to the project vessels within the operational area. However, as this is not expected to result in impacts
to birds beyond a temporary change in behaviour, any impact is anticipated to be temporary and minor. Any
collision between the birds and project vessels as a result of the attraction are highly unlikely due to the lack
of aggregation areas for birds over the operational area and slow-moving project vessels.

Marine Turtles

The attraction of marine turtles to light has been well documented. Adult marine turtles may avoid nesting on
beaches that are brightly light (Witherington, 1992; Price et al., 2018) and adult and hatchling turtles can be
disorientated and unable to find the ocean in the presence of direct light or sky glow (Witherington, 1992; Lorne
& Salmon, 2007; Thums et al., 2016; Price et al., 2018).
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Five marine turtle species were identified as potentially occurring in the operational area (Table 5-9). The
operational area overlaps nesting habitat critical to the survival of flatback, green and hawksbill turtles, as well
as flatback and hawksbill internesting buffer BIAs (Section 5.6.2).

Hatchlings

Hatchlings entering the ocean use a survival strategy to disperse from the predator rich nearshore habitats to
reach deeper waters where they develop into juveniles. An internal compass set while crawling down the
beach, together with wave cues, are used to reliably guide them offshore (Lohmann & Lohmann, 1992; Stapput
& Wiltschko, 2005; Wilson et al., submitted).

In the absence of wave cues however, swimming hatchlings have been shown to orient towards light cues and
in some cases, wave cues were overridden by light cues (Thums et al., 2013, 2016). Consequently, there is
potential for hatchlings at sea to be attracted to light emissions if they are carried by currents. In this event
individual hatchlings would remain entrapped in light for short periods (Wilson et al., 2018; Thums et al., 2010).
During that time, there is the potential for:

e increased energy expenditure as hatchlings swim against currents towards light sources with potential
effects to individual fithess

e increased risk of predation while silhouetted in areas of light spill.

Planned mercury removal activity scopes at the PLEM are located 80 km from the nearest marine turtle nesting
site and therefore exceed the buffer set by the NLPG (DoEE, 2020). Sky glow and light spill from project
vessels conducting mercury preparation and removal activity scopes will therefore not reach any nesting
beach. However, the nearest marine turtle nesting site (Thevenard Island) is within 20 km from the operational
area at the GEP State/Commonwealth waters boundary, where the as-left survey activities and contingent
GEP removal activities will take place. These activities will be at a location within 20 km of Thevenard Island
for a period of 3-5 days. Given the short term nature of these activities in proximity to Thevenard Island and
the scale of lighting, impacts to hatchlings at Thevenard Island are anticipated to be temporary and minor. In
the event that hatchlings at Thevenard Island are disorientated by vessel lighting they are unlikely to be
disorientated away from the ocean. No consequence at the population level is anticipated.

Any impacts to hatchling turtles from artificial light will be limited to possible short-term behavioural impacts
during hours of darkness only, with no lasting effect to the species population.

Adults

Although individuals performing behaviours such as internesting, migration, mating (adults) or foraging (adults
and pelagic juveniles) may occur within the operational area, marine turtles do not use light cues to guide
these behaviours. There is currently no evidence to suggest internesting, mating, foraging or migrating turtles
are impacted by light from offshore vessels.

Spending most of their lives in the ocean, adult female marine turtles nest above the high-tide mark on sandy
tropical and subtropical beaches, predominantly at night (Witherington & Martin, 2003). They rely on visual
cues to select nesting beaches and orient on land. Artificial lighting on or near beaches has been shown to
disrupt nesting behaviour. Lighting may affect the location where turtles emerge onto the beach, the success
of nest construction, whether the nesting attempts are abandoned, and even the directness of paths as adult
females return to the sea (Witherington & Martin, 2003).

Five marine turtle species were identified as potentially occurring in the operational area (Table 5-9). The
operational area overlaps internesting habitat critical to the survival of flatback turtles, which is also an
internesting buffer BIA (Section 5.6.2). It is possible individual turtles may be encountered traversing the
operational area during the mercury preparation and removal activities at the PLEM; however, considering the
water depths of the operational area (around 130 m) and distance to nesting beaches (more than 80 km from
the Muiron Islands; and 80 km from North West Cape), large numbers of internesting adults are not expected.
Behavioural impacts to marine turtles from light emissions from the project vessels are anticipated to be
temporary and minor.

The nearest marine turtle nesting site (Thevenard Island) is within 20 km of the operational area at the GEP
State/Commonwealth waters boundary, where the as-left survey activities and contingent GEP removal will
take place along the GEP. The as-left survey and contingent GEP removal will be at a location within 20 km
of Thevenard Island for a period of 3-5 days. Given the short term nature of the as-left survey and contingent
GEP removal activities in proximity to Thevenard Island and the scale of lighting, impacts to nesting adults at
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Thevenard Island are anticipated to be temporary and minor, limited to possible short-term behavioural impacts
to a small number of nesting turtles. No consequences are anticipated at the population level.

Species Recovery Plans, Approved Conservation Advice and Threat Abatement Plans

BHP has considered information contained in recovery plans and threat abatement plans (Section 10). This
includes the Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017) as well as the
recently published NLPG (DoEE, 2020).

The overarching objective of the Recovery Plan for Marine Turtles in Australia (Commonwealth of Australia,
2017) is to reduce detrimental impacts on Australian populations of marine turtles and hence promote their
recovery in the wild. Marine turtles are long-lived, slow to mature and are subject to multiple threats. Light
pollution is identified as a high-risk threat in the Recovery Plan for Marine Turtles in Australia (Commonwealth
of Australia, 2017). Minimising light pollution, such that artificial light within or adjacent to habitat critical to the
survival of marine turtles, is managed so marine turtles are not displaced from these habitats (Commonwealth
of Australia, 2017). As there are no safe alternatives to using artificial lighting on the project vessels, and as
lighting will be restricted to that required to provide safe working and navigational requirements, it is considered
minimised to ALARP. In summary, BHP considers the proposed activity is not inconsistent with the Recovery
Plan for Marine Turtles in Australia (Commonwealth of Australia, 2017) (refer Section 10).

8.2.4 Demonstration of As Low As Reasonably Practicable

The ALARP process performed for the environmental aspect is summarised in Table 8-4. This process was
completed as outlined in Section 6.1.2 and included consideration of all controls, analysis of the risk reduction
proportional to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-4: Light Emissions — As Low As Reasonably Practicable Assessment Summary

Hierarchy of Accept/ ASEEEENEE
Control y Control Measure Re'ecF; Reason Performance
J Standard
Eliminate Eliminate use of vessels. Reject Vessels are required to conduct the -
petroleum activity. Control not
feasible.
Limit or exclude night-time Reject Would increase the duration of the -
operations during mercury activity (almost double), thereby
preparation and removal activity. increasing other hazards and

impacts such as air emissions,
waste generation, physical
presence and vessel collision risk.

Given the distance of the
operational area from the nearest
nesting sites (over 80 km) and the
already minor impacts of lighting
from the petroleum activity, the
control cost outweighs the
environmental benefit.
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Hierarchy of

Control

Control Measure

Accept/
Reject

AUSTRALIAN PRODUCTION UNIT

Associated
Performance
Standard

20 km of Thevenard Island during
wedge-tailed shearwater breeding
(Sept — April), implement light
management actions (as per
NLPG 2020 management
actions) relevant to the activity,
including:
e extinguishing outdoor and
deck lights not necessary for
safety or navigation at night

e using available block-out
blinds on portholes and
windows not necessary for
safety and/or navigation at
night

e managing seabird landings
appropriately and reporting
interactions.

the overlap with the wedge-tailed
shearwater BIA (breeding and
foraging) particularly during
breeding (Sept — April) and the as-
left survey is within 20km of
Thevenard Island.

Substitute Substitute external lighting during | Reject The retrofitting of all external -
mercury preparation and removal lighting on the project vessels is
activity with light sources significant in cost. Given the
designed to minimise impacts and distance of the operational area
marine turtles (as per NLPG 2020 from the nearest nesting sites (over
management actions) by: 80 km) and the already minor
e using flashing/intermittent impacts of lighting from the
lights instead of fixed beam petroleum activity on r_narlne fauna,
) i the control cost outweighs the
e using motion sensors to turn environmental benefit.
lights on only when needed
e using luminaires with spectral
content appropriate for the
species present
e avoiding high-intensity light of
any colour.
Vary the timing of the petroleum Reject The operational area overlaps with -
activity to avoid peak turtle the flatback and hawksbill turtle
internesting periods (December to internesting BIA. However is not in
January) and hatchling periods. and not known to provide
significant foraging habitat. Given
already minor impacts of lighting
from the petroleum activity on
marine turtles, the control cost
outweighs the environmental
benefit
Engineer During petroleum activities within | Accept Potential reduction in impact, given PS 8.2.1

ALARP Summary

The risk assessment and evaluation has identified controls (Table 8-4) that when implemented are considered
to manage the impacts of light emissions on marine fauna to ALARP.

BHP considers the control measures described above are appropriate to reduce impacts of light emissions on
marine fauna. Additional reasonable control measures were identified in Table 8-4 to further reduce impacts
but rejected since the associated cost and sacrifice was grossly disproportionate to any benefit. The impacts
are therefore considered reduced to ALARP.
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8.2.5 Demonstration of Acceptability

lllumination of working areas on the project vessels is necessary for safe working practices, as determined as
part of a Vessel Safety Case assessment under the OPGGS Act requirements. Navigational lighting is also
required to satisfy AMSA’s Prevention of Collision Convention (Marine Order 30, Issue 7) requirements.

Given the adopted controls, the light emissions generated during the petroleum activity will not result in
potential impacts greater than temporary and minor behavioural disturbance to marine fauna. Further
opportunities to reduce the impacts have been investigated in Table 8-4.

No concerns or objections regarding light emissions from project vessels have been raised by relevant
stakeholders. The impact is not inconsistent with the principles of ESD (as defined under the EPBC Act). BHP
has considered information contained in recovery plans and threat abatement plans (Section 10). The
environmental impacts meet the BHP environmental risk acceptability criteria (Section 7.3). BHP considers the
impact to be managed to an acceptable level.

8.2.6 Environmental Performance Outcome, Performance Standards and Measurement

Criteria

Environmental Performance Standard

Performance Outcome

Minimise impacts to PS8.21 o o Vessel and inspection records include

wedge-tailed shearwaters During petroleum activities within 20 km of | qentification of vessel controls when

from light emissions Thevenard Island during wedge-tailed | \yithin 20 km of Thevenard Island during
shearwater breeding (Sept — April), implement wedge-tailed  shearwater  breeding
light management actions (as per NLPG 2020 | jncjyding:

management actions) relevant to the activity,
including:

e extinguishing outdoor and deck lights not

e extinguishing outdoor and deck
lights not necessary for safety or
navigation at night

necessary for safety or navigation at
night

e using available block-out blinds on
portholes and windows not necessary for
safety and/or navigation at night

e managing seabird landings appropriately
and reporting interactions.

e using available block-out blinds on
portholes and windows not

necessary for safety and/or
navigation at night

e managing seabird landings
appropriately and reporting

interactions.
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8.3 Noise Emissions

8.3.1 Summary of Risk Assessment and Evaluation

5
S Q 2
g & o 5 2
Source of Risk Potential Impact L 3 e © =
> o © g @©
= < = 2 5
) = S @ )
i X 4 o 3
(7] | [0 (&) <C
Underwater | Generation of underwater Underwater sound Type A
noise noise from the project emitted to marine Low
o . . 30 N/A -
emissions vessels during normal environment, Order
operations. causing interference Impact
Generation of noise from to marine fauna. Type A
cutting equipment. Low
10 N/A Order
Impact

Generation of noise from
acoustic survey equipment,

including MBES and SSS T{pe A
from ROV used for 10 N/A B ow
Order

surveying subsea
infrastructure (including
GEP).

Impact

8.3.2 Source of Hazard

Noise Generated by Project Vessels

Project vessels will generate noise when operating thruster engines, propeller cavitation, on-board machinery
and such. This noise has the potential to exceed ambient noise levels which typically range from around 90 dB
re 1 uPa (root square mean sound pressure level (rms SPL)) under very calm, low wind conditions, to 120 dB
re 1 yPa (rms SPL) under windy conditions (McCauley, 2005).

The sound level and frequency characteristics generated by vessels depend on their size, weight and number
and type of propellers. A typical general support vessel’s peak frequency or band ranges from 1 to 500 Hz at
a peak source level of 170 to 190 dB re 1 yPa at 1 m. Larger vessels’ peak source levels have been presented
in Arveson and Vendittis (2000). Larger vessels (such as a pipelay or CSV) may generate marginally higher
peak source level (such as a 1to 2 dB re 1 yPa at 1 m peak source level) compared to a smaller general
support vessel, such as that used for the as-left survey activities (Section 4.9). Therefore, it is considered the
sounds levels from project vessels used for the petroleum activity will be in the range of 170 to 192 dB re 1 yPa
at 1 m at 1 to 500 Hz.

Indicative source characteristics for project vessels are summarised in Table 8-5.

Noise Generated by Helicopters

Crew changes via helicopters may be required during mercury preparation and removal activities. The main
noise source associated with helicopters are the engines and rotor blades. Noise levels for typical helicopters
used in offshore operations (Eurocopter Super Puma AS332) at 150 m separation distance have been
measured at up to a maximum of 90.6 dB (BMT Asia Pacific, 2005). Noise level reported for a Sikorsky-61 is
108 dB re 1 pPa at 305 m (Simmonds et al., 2004), which further diminishes with increasing helicopter altitude.
Sound emitted from helicopter operations is typically below 500 Hz (Richardson et al., 1995).

Noise Generated by Acoustic Survey Equipment

During the as-left survey, SSS and MBES may be deployed on the ROV. SSS devices operate at frequencies
similar to those used in ‘fish finders’ by commercial fishers. The noise generated is highly directional and at
high frequencies (75 to 900 kHz) (Jimenez-Arranz et al., 2017). MBES is another device which operates in
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similar fashion, typically emitting sounds at high frequencies (400 kHz). High-frequency acoustic signals
attenuate quickly in the water column and typically do not propagate over long distances.

An underwater modelling study of geophysical equipment was performed by JASCO Applied Sciences (2013),
off the coast of California. The study included SSS and MBES, and modelled them in a similar, underwater
environmental setting to the North West Shelf (sandy bottom, between 10 to 4500 m water depth). The
modelling assessed the worst-case SPL and frequency for the system being tested, and presented the
distances at which the SPLs were reached for root mean squared (rms) (used as the average) threshold values.
The maximum distance (Rmax) that the modelling showed the MBES and SSS SPLs were reduced to just
above background level (120 dB re 1 pPa) was around 1 km and 1.5 km from the source respectively (JASCO,
2013). Although caution should be taken in applying results of noise modelling conducted for a different
location, the results demonstrate a relatively localised effect of MBES and SSS operation on ambient noise
levels.

Indicative source characteristics for typical acoustic survey equipment are summarised in Table 8-5.

Noise Generated by Cutting

The GEP will be cut near the PLEM during mercury removal preparation activities (Section 4.6) using a multi-
cutter or diamond wire. More extensive cutting would be required during the contingent GEP removal activities
(cut and lift option) (Section 4.8). Noise levels will be low and be emitted for a short period (minutes to hours)
during the cut.

Twachtman et al. (2004) studied the operations and socio-economic impact of non-explosive removal of
offshore structures, including noise, and concluded that mechanical cutting and diamond wire cutting methods,
are generally considered harmless to marine life and the environment. Similarly, Pangerc et al. (2016)
described the underwater sound measurement data during an underwater diamond wire cutting of a 32-inch
conductor (10 m above seabed in around 80 m depth) and found the sound radiated from the diamond wire
cutting of the conductor was not easily discernible above the background noise at the closest recorder located
100 m from the source. The sound that could be associated with the diamond wire cutting was primarily
detectable above the background noise at the higher acoustic frequencies (above around 5 kHz) (Pangerc et.
al., 2016) above the hearing range of low frequency cetaceans. Background noise was attributed to surface
vessel activity such as dynamic positioning. In another study, the United States of America Navy measured
underwater sound levels when the diamond saw was cutting caissons for replacing piles at an old fuel pier at
Naval Base Point Loma (Naval Base Point Loma Naval Facilities Engineering Command Southwest, 2017).

Any noise propagating at seabed from cutting the GEP is likely to attenuate to levels at, or close to, background
ambient levels within 100 m of the source, with ambient levels being elevated by the concurrent presence of a
project vessel on DP immediately above the location. As such, noise from the GEP cutting will not add to
cumulative noise levels for the operation to any extent.

Indicative source characteristics from cutting equipment is summarised in Table 8-5.

Table 8-5: Summary of Noise Emissions Generated During the Petroleum activity

Activity Estimated SPL (dB re 1 yuPa Frequency
rms)

Project Vessels 170-192dBre 1 yPaat 1 m 1 to 500 Hz Continuous
GEP Cutting 136-141dBre 1 yPaat 10 m Around 5 kHz Continuous
SSS 200-234dBre 1 pyPaat1m 75 to 900 kHz Impulsive
MBES 210-247dBre 1 pyPaat1m 400 kHz Impulsive

8.3.3 Environmental Impact Assessment

Underwater noise can affect marine fauna through:

e disturbance and stress leading to behavioural changes or displacement of fauna; the occurrence and
intensity of disturbance is highly variable and depends on a range of factors relating to the animal and
situation
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e masking or interference with other biologically important sounds (including vocal communication,
echolocation, signals and sounds produced by predators or prey)

e secondary ecological effects such as an alteration of predator/prey relationship

e injury to hearing or other organs. Hearing loss may be temporary (temporary threshold shift (TTS)) or
permanent (permanent threshold shift (PTS)). Southall et al. (2007) defined TTS as a threshold shift
of 6 dB above the normal hearing threshold. If the threshold shift does not return to normal, permanent
threshold shift (PTS) has occurred. Threshold shifts can be caused by acoustic trauma from a very
intense sound of short duration, as well as from exposure to lower-level sounds over longer time
periods (Houser et al., 2017).

The extent of the impacts of underwater noise on marine fauna depends upon the frequency range and
intensity of the noise produced and the type of acoustic signal (continuous or impulsive).

Available threshold criteria associated with behavioural and physiological impacts for sensitive receptors have
been derived from a number of sources (NMFS, 2018; NMFS, 2014; Popper et al., 2014), as detailed in the
next sections. These criteria have been compared with measured and predicted sound levels for different
sound sources to assess potential impacts.

Marine Mammals (Cetaceans)

Marine mammal species differ in their hearing capabilities, in absolute hearing sensitivity, as well as frequency
band of hearing (Richardson et al., 1995; Wartzok and Ketten, 1999; Southall et al., 2007).

Exposure to intense impulsive noise may be more hazardous to hearing than continuous (non-impulsive) noise.
Impulsive sound sources include MBES and SSS, which are outside the auditory range of low-frequency
cetacean auditory range (baleen whales, including humpback and pygmy blue whales) but within the
mid-frequency cetacean auditory range (orca, sperm whales and dolphins) (Table 8-6).

Table 8-6: Frequency Range of Multi-Beam Echo Sounder and Overlap with Low, Mid and High
Frequency Cetacean Auditory Range

Geophysical Frequency Range Potential disturbance from MBES

source (kHz) (Jimenez-

Arranz et al., 2017)

Low-frequency Mid-frequency High frequency
cetaceans cetaceans? cetaceans?

Auditory frequency range (kHz) * 0.07 to 22 0.15t0 160 0.2to 180
MBES 400 x 4 4
SSS 75 to 900 x 4 4

Note 1: Auditory frequency range for cetaceans taken from Southall et al., 2007

The PTS and TTS (for impulsive and continuous sources) are from NMFS (2018), which is the most current
technical guidance for assessing the effect of anthropogenic sound on marine mammal hearing. These
thresholds are also adopted by Southall et al. (2019) and Southall et al. (2021) reviews. The continuous noise
and impulsive noise thresholds are summarised in Table 8-7 and Table 8-8 respectively and have been
adopted for the activities’ project vessel noise and GEP cuttings noise and survey noise. While dugongs may
occur in the operational area, dugongs spend most of their time in shallow tidal and subtidal seagrass
meadows. There are no assessments for impacts of vessel noise on dugongs (sirenians) using the NMFS
(2018) criteria. As dugong hearing frequency is most similar to mid and high frequency cetaceans, results for
vessel noise impacts on mid-frequency cetaceans may be used as a proxy for those on dugong.
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Table 8-7: Continuous Noise — Acoustic Effects of Continuous Noise on Marine Mammals - Unweighted
SPL and SEL24n Thresholds

Hearing Group NMFS (2014) NMFS (2018)
Behaviour PTS onset thresholds TTS onset thresholds
(received level) (received level)
SPL Weighted SEL 24n Weighted SEL 24n
(Lp; dB re 1 pPa) (Lg24n; dB re 1 pPa?-s) (Lg,24n; dB re 1 pPa?-s)
Low-frequency cetaceans 120 199 179
Mid-frequency cetaceans 198 178

Table 8-8: Impulsive Noise — Unweighted SPL, SEL.4n, and PK Thresholds for Acoustic Effects on Mid
Frequency Cetaceans

Hearing Group NMFS (2014) NMFS (2018)

Behaviour PTS onset thresholds TTS onset thresholds
(received level) (received level)
SPL Weighted PK Weighted PK
(Lp; dB re 1 pPa) SEL24n (Lpk; SEL24n (Lpk;
(LE,24n; dB re 1 yPa) (LE,24n; dB re 1 yPa)
dB re 1 pPa?-s) dB re 1 yPa?-s)
Mid-frequency 160 185 230 170 224
cetaceans

Noise from the project vessels exceeds TTS and PTS thresholds at the source. However, since marine fauna
are transient in the operational area, which lacks aggregating habitat such as resting or calving areas,
individuals are expected to pass through the operational area, potentially showing localised avoidance via
behavioural responses (see below). PTS is unlikely as individuals will likely show avoidance before getting
within range, individuals are therefore not expected to remain within the vicinity of the noise source for the
duration (24 hours) required to exceed PTS. Underwater noise generated by vessels (continuous (non-
impulsive) noise) does not have the intensity and characteristics likely to cause physiological damage in marine
fauna (Nedwell & Edwards, 2004; Hatch & Southall, 2009). For TTS, individuals would need to pass within
tens of metres of the project vessels during operations. This would result in a temporary impact to a low
proportion of the migrating population.

Project vessel noise levels may exceed the behavioural response levels in cetaceans (refer to Table 8-7) out
to distances presented in Table 8-9. Within this area, cetaceans may exhibit localised avoidance and attraction
behaviour.

Table 8-9: Sound Source Levels and Frequencies from Project Vessels and Distance to Behavioural
Threshold for Cetaceans

Source of Operating Source Level (@1 m) Sound Distance to
Aspect Frequency Category Behavioural
Response
SPL (Lp) PK (Lpk) Thresﬂold for
Cetaceans for
Continuous
Noise Sources
Support vessel 0.2to1kHz?! 18210 186! - Continuous 4km?
Larger vessel 10 Hz - 40 kHz 2 178.2-192.172 - Continuous 6 km 3
1 McCauley (1998)

2 Arveson and Vendittis (2000)
3 Estimated based on Woodside (2020) and McCauley (1998)

Impulsive PTS and TTS thresholds for mid- and low-frequency cetaceans (refer Table 8-8) are only expected
to be exceeded close to the source. Observed disturbance responses in marine mammals close to impulsive
sound sources may include altered swimming direction, increased swimming speed including startle reactions,
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breathing and diving patterns, avoidance of the sound source area and other behavioural changes. Due to the
lack of aggregating areas for sensitive marine fauna species, individuals are expected to be transitory only,
displaying behavioural responses, and moving away from the source, before thresholds are exceeded.

Marine mammals that may occur within the operational area are detailed in Table 5-9 and include
low-frequency (such as baleen whales), medium-frequency (ondocetes, such as orca and sperm whale) and
high-frequency (such as dolphins) cetaceans and sirenians (dugongs). Of these species, the humpback whale
is expected to be the most frequently encountered, particularly during annual migrations, given the overlap of
the operational area with the migration BIA. However, the nearest area of known importance to humpback
whales is the Exmouth Gulf resting area, located over 70 km south-west of the operational area. Impacts to
migrating humpback whales are limited to localised behavioural response and temporary impact due to TTS
should individuals come into close proximity of the project vessels. The size of the migration BIA is presented
in Figure 5-7 and the area relating to cetacean behavioural threshold exceedance is a fraction of this overall
BIA, giving the migrating individual room to deviate if required. Impacts are not expected to alter humpback
whale migration to the detriment of the individual or population.

The operational area overlaps the pygmy blue whale BIA for distribution. The pygmy blue whale may transit
the operational area during their Northward (May — August) and southward migration period (October-
December). The pygmy blue whales tend to pass along the shelf edge at depths between 500m to 1000m
during their migration (Commonwealth of Australia, 2015), which is outside the depths of the operational area
(approximately 130m), therefore significant numbers of the species are not expected. However, should pygmy
blue whales be present within the operational area impacts will be limited to localised behavioural response
and temporary impact due to TTS should individuals come into close proximity of the project vessels.

Any impacts continuous and impulsive noise sources to marine mammals are anticipated to be temporary and
minor and relate to behavioural changes only.

Marine Turtles

Marine turtles are at low risk of mortality or permanent injury from to continuous noise sources, such as project
vessels, even near the source (Popper et al., 2014).

Popper et al. (2014) provided injury thresholds for turtles (>207 dB PK); however, no thresholds were provided
for behavioural disturbance. For continuous noise sources, such as vessel operations, marine turtles have
been shown to avoid low-frequency sounds (Lenhardt, 1994). Further, playback study of diamondback
terrapins (Malaclemys terrapin terrapin) using boat noise, some animals were observed to increase or
decrease swimming speed while others did not alter their behaviour at all (Lester et al., 2013).

Dow Piniak (2012) found green, leatherback and hawksbill turtles have the greatest hearing sensitivity,
between 50 to 400 Hz; therefore, the audible frequency range of marine turtles overlaps with the MBES and
SSS frequency presented in Table 8-6. Studies indicate turtles may begin to show behavioural responses to
approaching impulsive sounds levels of around 166 dB re 1 yPa (McCauley et al., 2000). Considering the
United States of America National Marine Fisheries Service criteria for behavioural effects in turtles of 166 dB
re 1 uPa (SPL) and the sound modelling (JASCO, 2013) the MBES and SSS equipment could potentially
disturb turtles within a distance of a few hundred metres. Turtle behavioural responses when exposed to
underwater noise include diving and avoidance. Such disturbances are not expected to have any significant
effect on individual turtles and be limited to behavioural changes for the duration of exposure.

Five marine turtle species were identified as potentially occurring in the operational area (Table 5-9). The
operational area overlaps an inter-nesting habitat critical to the survival of flatback, green and hawkshill turtles,
as well as flatback and hawksbill internesting buffer BIAs (Section 5.6.2). The nearest marine turtle nesting
site (Thevenard Island) is 20 km from the operational area at the GEP State/Commonwealth waters boundary.
The as-left survey will be conducted from a single general support vessel (refer Section 4.9) which will be at a
location within 20 km of Thevenard Island for less than a day. The mercury preparation (Section 4.6) and
removal activity (Section 4.7) scopes are located 80 km from the nearest marine turtle nesting site. Marine
turtles are not expected to be in the operational area in high numbers during the removal activities, even during
nesting and internesting periods, given the distance from the known nesting beaches.

Both continuous and impulsive noises may result in localised behavioural responses to individuals transiting
through the operational area, with minor impact only. Individuals may deviate slightly from their activities but
are expected to resume normal behaviour as they move away from the activities. Any impacts are anticipated
to be temporary and minor and not impact any biologically important behaviours.
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Fish, Sharks and Rays

All fish species can detect noise sources, although hearing ranges and sensitivities vary substantially between
species (Dale et al., 2015). Sensitivity to sound pressure seems to be functionally correlated in fishes to the
presence and absence of gas-filled chambers in the sound transduction system. These enable fishes to detect
sound pressure and extend their hearing abilities to lower sound levels and higher frequencies (Ladich and
Popper, 2004; Braun and Grande, 2008). Based on their morphology, Popper et al. (2014) classified fishes
into three animal groups, comprising:

o fishes with swim bladders whose hearing does not involve the swim bladder or other gas volumes
o fishes whose hearing does involve a swim bladder or other gas volume
o fishes without a swim bladder that can sink and settle on the substrate when inactive.

The criteria defined in Popper et al. (2014) for continuous (Table 8-10) noise sources on the above groups
have been adopted.

Table 8-10: Continuous Noise — Criteria for Noise Exposure for Fish, adapted from Popper et al. (2014)

Potential Marine Mortality and Impairment Behaviour
Fauna Receptor Potential mortal — -
injury Recoverable injury TTS Masking
Fish: (N) Low (N) Low (N) Moderate (N) High (N) Moderate
?‘0 ‘?’V:m b'idder (I) Low (I) Low (1) Low (1) High () Moderate
article motion
dFt)etecti on) (F) Low (F) Low (F) Low (F) Moderate (F) Low
Fish: (N) Low (N) Low (N) Moderate (N) High (N) Moderate
_SW'rln bc'ia_ddher not (1) Low (1) Low (1) Low (1) High (I) Moderate
involved in hearin
(particle motion 9 (F) Low (F) Low (F) Low (F) Moderate (F) Low
detection)
Fish: (N) Low 170 dB SPL for48 h | 158 dB SPL (N) High (N) High
_SW'fln bc'ia_ddher _ (1) Low for12h (I) High (I) Moderate
involved in hearing .
(primarily pressure (F) Low (F) High (F) Low
detection)
Fish eggs and fish (N) Low (N) Low (N) Low (N) High (N) Moderate
larvae (1) Low (1) Low (1) Low () Moderate | (I) Moderate
(F) Low (F) Low (F) Low (F) Low (F) Low

Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms as near (N) —
tens of metres, intermediate () - hundreds of metres, and far (F) — thousands of metres.

Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms as near (N) —
tens of metres, intermediate (I) - hundreds of metres, and far (F) — thousands of metres.

Based on criteria developed by Popper et al. (2014) for noise impacts on fish, project vessel noise has a low
risk of resulting in mortality and a moderate risk of TTS impacts when fish are within tens of metres from the
source. Behavioural impacts to fish from survey equipment (MBES and SSS) noise may occur in individuals
located within hundreds of metres of the source. However, none of the survey equipment has energy below
1 kHz; therefore, it cannot be heard by most fish, which further reduces the risk of impact (Ladich and Fay,
2013). The most likely impacts to fish from noise will be behavioural responses, reducing any TSS impact.
Individual demersal fish may be impacted in the vicinity of the operational area and tuna and billfish and other
mobile pelagic species may transverse the operational area.

The operational area overlaps a whale shark foraging BIA. Whale sharks could potentially be impacted from
continuous project vessel noise. If in the area, whale sharks would be expected to show avoidance to vessel
noise, although they can likely tolerate low level noise.

The operational area is not known to be an important spawning or aggregation habitat for commercially-caught
targeted species. Therefore, no impacts to fish stocks are expected.

Any impacts from continuous and impulsive noise sources to fish, sharks and rays are anticipated to be
temporary and minor and relate to behavioural changes only.
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Cumulative Noise Emission Impacts

Typically, only one general support vessel will be performing the as-left survey in the operational area for a
period of approximately 2 to 4 weeks. Typically, a maximum of two vessels (an installation vessel and a general
support vessel) will be in the operational area at the PLEM location at any one time during mercury removal
activities for a period of approximately 2 to 4 months (refer Section 4.10).

Impacts from noise emissions to marine fauna have been discussed in the above sections. More sensitive
periods relate to the main humpback whale migration period (July to early October). However, the nearest area
of known importance to humpback whales is the Exmouth Gulf resting area is located over 70 km south-west
of the operational area. Whilst a foraging BIA for whale sharks is over the operational area, the foraging (high
density prey) is 86 km from the operational area (Section 5.6.2).

Cumulative impact from the use of multiple project vessels is not considered to present significant impacts to
marine fauna given their mobility and ability to avoid the sound source and the distance from the humpback
whale Exmouth Gulf resting area and whale shark high prey foraging area. Whilst the project vessels may
generate noise emissions for a cumulative period of around 2 to 4 months during the mercury preparation and
removal activities, the noise levels exceeding the distances for behavioural response levels for cetaceans
(presented in Table 8-9) remain valid given they are based on the worst case frequency and source levels
from a single project vessel (other vessels noise within the operational area will remain below these levels).
Noise emissions at behavioural thresholds will therefore not reach the sensitive areas of the Exmouth Gulf.
The size of the humpback migration BIA is presented in Figure 5-7 and the area relating to cetacean
behavioural threshold exceedance is a fraction of this overall BIA, it is determined that the cumulative project
vessel noise will not alter the migration or be detrimental the individual humpback whale or population.

Impacts from cumulative noise emissions will continue to relate to behavioural disturbance / avoidance only.
The operational area is not within an area of high shipping density (Section 5.7.5), therefore should avoidance
behaviour occur it is anticipated that marine fauna would be able to move to an area below the behavioural
threshold. Any impacts from cumulative noise emissions on marine fauna are anticipated to be temporary and
minor.

Species Recovery Plans and Threat Abatement Plans

BHP has considered information contained in relevant recovery plans for marine fauna that identify noise
interference / acoustic disturbance as a threat (Section 10). This includes the objectives and actions within the
Conservation Management Plan for the Blue Whale 2015-2025 (Commonwealth of Australia, 2015a), the
Approved Conservation Advice for the Humpback Whale (TSSC, 2015) and the Recovery Plan for Marine
Turtles in Australia (Commonwealth of Australia, 2017) which relate to noise emissions.

8.3.4 Demonstration of As Low As Reasonably Practicable

A summary of the ALARP process for the environmental aspect is presented in Table 8-11. This process was
completed as outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction
proportional to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-11: Noise Emissions — As Low As Reasonably Practicable Assessment Summary

3 Associated
b JErErElny i Control Measure Acc_ept/ Reason Performance
Control Reject
Standard
Administrate Engines, compressors | Accept Maintenance and inspection completed as PS8.3.1
and machinery on the scheduled on PMS reduces the generated
vessel are maintained noise emissions and associated impacts.
via the vessel Machinery maintenance is part of normal
preventative operations to ensure operating in
maintenance  system accordance with manufacturer’s guidelines.
(PMS). The control is feasible, standard practice

with minimal cost. Benefits outweigh any
cost sacrifice.

Pre-watch for marine | Reject Pre-watch for marine fauna prior to DP -
fauna from the vessel operations will identify if any marine fauna
bridge prior to DP are in sight prior to use of DP. This may
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Hierarchy of

Control Control Measure

operations and not
undertaking DP
operations until  no
marine fauna (such as
pygmy blue whale and
humpback) are present.

Accept/
Reject

Associated
Reason Performance
Standard

reduce the instance of behavioural impacts
to marine fauna, such as pygmy blue and
humpback whale, which may be present
given the operational area overlaps with
their BIA (Table 5-10).

Typically, a maximum of two vessels (an
installation vessel and a general support
vessel) will be in the operational area at the
PLEM location at any one time during
mercury removal activities for a period of
approximately 2 to 4 months (refer Section
4.10). It should be noted that DP is also not
a constant during the operations, but it is
required during certain activities requiring
the vessel to be stationary for periods. The
noise impacts are anticipated to be
temporary and minor and relate to
behavioural changes only.

Given the low risk of impacts associated
with underwater noise and the low vessel
use in the general vicinity of the field (refer
to shipping density, Section 5.7.5), which
given the species ample room to move out
of the noise behavioural threshold zone.
The pre-watch from the vessel and delay of
DP operations if necessary is
disproportionate to the negligible benefit
that may accrue.

Substitute Manage the timing of
the mercury removal
activity to avoid
sensitive periods (such
as humpback whale
migration, whale shark
foraging).

Note: main humpback
whale migration period
(July to early October)

Reject

Would reduce the risk of impacts from noise -
emissions during environmentally sensitive
periods.

The benefit that may accrue from avoiding
periods of peak humpback whale migration
is considered to be negligible based on the
observation that even with all the oil and gas
development (and associated vessel
movements) occurring in the Exmouth
Basin over the last ten years, the humpback
whale population (Stock 1V) has grown at an
estimated 10% per year to the point where
International Union for Conservation of
Nature has removed the humpback whales
from the threatened category. Bejder et al.
(2015) found the population abundance of
eastern and western Australian humpback
whales has recovered to more than around
50% of their pre-whaling abundance and
argued that, based on meeting the eligibility
criteria for removing a species from any
category in the list of threatened species
under the EPBC Act, the available scientific
evidence does not support the listing of
humpback whale populations on the EPBC
Act list of threatened species.

The cost associated with avoiding periods
of peak whale density would be several
millions of dollars if it requires placing
contracted vessels on standby or the
petroleum activity to be put on hold,
delaying the mercury removal activities and
the decommissioning of the GEP. Given the

BHP | 127



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN

Hierarchy of

Control

Control Measure

Accept/
Reject

Reason

low risk of impacts associated with
underwater noise, it is considered the cost
of this additional control is grossly
disproportionate to the negligible benefit
that may accrue.

AUSTRALIAN PRODUCTION UNIT

Associated
Performance
Standard

Manage the timing of
the as-left survey
activity to avoid
sensitive periods (such
as humpback whale
migration, whale shark
foraging).

Note: main humpback
whale migration period
(July to early October)

Reject

Would reduce the risk of impacts from
noise emissions during environmentally
sensitive periods.

The benefit that may accrue from avoiding
periods of peak humpback whale migration
is considered to be negligible based on the
observation that even with all the oil and gas
development (and associated vessel
movements) occurring in the Exmouth
Basin over the last ten years, the humpback
whale population (Stock 1V) has grown at an
estimated 10% per year to the point where
International Union for Conservation of
Nature has removed the humpback whales
from the threatened category. Bejder et al.
(2015) found the population abundance of
eastern and western Australian humpback
whales has recovered to more than around
50% of their pre-whaling abundance and
argued that, based on meeting the eligibility
criteria for removing a species from any
category in the list of threatened species
under the EPBC Act, the available scientific
evidence does not support the listing of
humpback whale populations on the EPBC
Act list of threatened species. Any noise
impacts are anticipated to be temporary and
minor and relate to behavioural changes
only over a small area of the overall
humpback migration corridor.

The as-left survey will be undertaken
immediately after the mercury removal
activities offshore, as required to detail the
as-left status of the GEP. It will be
undertaken using the same vessels as
contracted for the mercury removal
activities.

The cost associated with avoiding periods
of peak whale density would be several
millions of dollars if it requires placing
contracted vessels on standby or the
petroleum activity to be put on hold,
delaying the as-left survey activities. Given
the low risk of impacts associated with
underwater noise, it is considered the cost
of this additional control is grossly
disproportionate to the negligible benefit
that may accrue.

Vessel to use anchors
to maintain  position
rather than DP.

Reject

Would complicate and increase risk of
works in proximity to subsea infrastructure.
Anchoring will cause seabed disturbance.
Given the low risk of impacts associated
with underwater noise, the increased risks
and impacts outweigh the marginal
environmental benefit.
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: Associated
Hierarchy of Accept/
Control Measure : Reason Performance
Control Reject
Standard
Use of small vessels | Reject May reduce the amount of noise emissions -
with lower DP noise from vessels as small vessels require a
levels lower power DP. However, any noise

impacts are anticipated to be temporary and
minor and relate to behavioural changes
only activities required are minimal.

The vessel sizes are required to undertake
the activities and sizes cannot be reduced
as they have been chosen based on the
engineering assessment. Reducing the
size of vessels in the field may lead to
unsafe or increased engineering risks
during the removal activities and is
therefore not feasible.

Eliminate Eliminate use of | Reject The use of vessels is required to conduct -
vessels. the petroleum activity. Control not feasible.
Engineering Reduction in number of | Reject May reduce the amount of noise emissions -
vessels required for the from vessels. However, any noise impacts
petroleum activities are anticipated to be temporary and minor

and relate to behavioral changes only
activities required are minimal.

The number of vessels required to
undertake the activities cannot be reduced
and numbers have been chosen based on
the engineering assessments. Reducing
the number of vessels in the field may lead
to unsafe or increased engineering risks
during the removal activities and is
therefore not feasible.

ALARP Summary

The risk assessment and evaluation has identified controls (Table 8-11) that when implemented are
considered to manage the impacts of noise emissions on marine fauna to ALARP.

BHP considers the control measures described above are appropriate to reduce impacts of noise emissions
on marine fauna. Additional reasonable control measures were identified in Table 8-11 to further reduce
impacts, but rejected since the associated cost and sacrifice was grossly disproportionate to any benefit. The
impacts are therefore considered reduced to ALARP.

8.3.5 Demonstration of Acceptability

Given the adopted controls, the underwater noise emissions generated during the petroleum activity will not
result in potential impacts greater than temporary and minor behavioural disturbance to marine fauna. Further
opportunities to reduce the impacts have been investigated in Table 8-11.

The adopted controls are considered good oil-field practice/industry best practice. No concerns or objections
regarding the impacts of noise emissions have been raised by relevant stakeholders. The impact is not
inconsistent with the principles of ESD (as defined under the EPBC Act). BHP has considered information
contained in recovery plans and threat abatement plans (Section 10). The environmental impacts meet the
BHP environmental risk acceptability criteria (Section 7.3). BHP considers the impact to be managed to an
acceptable level.

BHP | 129



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

8.3.6 Environmental Performance Outcome, Performance Standards and Measurement

Criteria
S Performance Standard Measurement Criteria
Performance Outcome
No injury or mortality to pPS8.3.1 Pre-start inspection shows
EPBC Act 1999 and WA Contractor has PMS to ensure engines and | maintenance has been satisfactorily
Biodiversity Conservation power generation equipment, COMpressors completed as scheduled in PMS.

Act 2016 listed fauna during | and machinery on the vessel are
the petroleum activity maintained.

8.4 Project Vessel Atmospheric Emissions

8.4.1 Summary of Risk Assessment and Evaluation

Source of Risk Potential Impact

Likelihood Factor

e
=
[}
g
c
O
O
c
9
1
o
[}
@]

Severity Factor

Residual Risk
Acceptability

Project vessel Atmospheric Localised and
atmospheric emissions from temporary

emissions vessel engines reduction in air
and generators, quality as a result
and incinerators on | of greenhouse gas Type A
vessel. (GHG) emissions, 10 N/A - Low Order
non-GHG Impact
emissions,

particulates and
volatile organic
compounds.

8.4.2 Source of Hazard

The project vessels use MDO to power vessel engines, generators, mobile and fixed plant and equipment and
the incinerator for the duration of the petroleum activity. The combustion of fuel and the incineration of waste
on-board the vessels will generate emissions of greenhouse gases, such as carbon dioxide (COz), methane
(CHa4), nitrous oxide (N20) and non-GHG such as sulphur oxides (SOx) and nitrogen oxides (NOx), particulate
material and volatile organic compounds.

Total GHG emissions (Scope 1) associated with the petroleum activity are estimated to represent less than
0.002% of annual (2020) Australian GHG emissions. These emissions are associated primarily with project
vessel fuel consumption and waste incineration.

8.4.3 Environmental Impact Assessment

Atmospheric emissions generated during the petroleum activity will result in a localised, temporary reduction
in air quality in the environment immediately surrounding the discharge point and present a negligible
contribution to the GHG emissions. The closest residential area is Onslow, 70 km to the south-east of the
operational area where project vessel use is proposed. The quantities of atmospheric emissions are relatively
small and will quickly dissipate into the surrounding atmosphere, therefore will notimpact any residential areas.

Gaseous emissions under normal circumstances quickly dissipate into the surrounding atmosphere. The
impact of atmospheric emissions on air quality is anticipated to be temporary and minor, with no impacts to
marine fauna.
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8.4.4 Demonstration of As Low As Reasonably Practicable

A summary of the ALARP process for the environmental aspect is presented in Table 8-12. This process was
completed as outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction
proportional to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-12: Atmospheric Emissions — As Low As Reasonably Practicable Assessment Summary

Associated

Control Measure Accept/ Reason Performance
Control Reject Standard

Hierarchy of

Administrate Project vessels will comply with | accept Control is legislative requirement PS8.4.1
Marine Order 97 (Marine and reduces impacts from air
Pollution Prevention — Air pollution. The control is feasible,
Pollution), which details standard practice with minimal
requirements for: cost. Benefits outweigh any cost
e International Air Pollution sacrifice.

Prevention (IAPP)
Certificate, required by
vessel class
e use of low sulphur fuel
when available
e  Ship Energy Efficiency
Management Plan, where
required by vessel class
e onboard incinerator to
comply with Marine
Order 97.
Project vessel engines and Accept Maintenance and inspection PS 8.4.2
other machinery are maintained completed as scheduled on PMS
as per PMS to ensure reduces the noise emissions and
equipment is operating associated impacts. Machinery
efficiently. maintenance is part of normal
operations to ensure operating in
accordance with manufacturer’s
guidelines. The control is feasible,
standard practice with minimal
cost. Benefits outweigh any cost
sacrifice.

Eliminate No incineration of waste on the Reject With no incineration of waste -
project vessels. on-board the project vessels,

waste would need to be stored
and this would have an associated
health and safety risk. The control
is not feasible.

ALARP Summary

The risk assessment and evaluation has identified a range of controls (Table 8-12) that when implemented are
considered to manage the impacts of atmospheric emissions from project vessels to ALARP.

BHP considers the control measures described above are appropriate to reduce the atmospheric emissions
associated with the project vessels’ operations. Additional reasonable control measures were identified in
Table 8-12 to further reduce impacts, but rejected since the associated cost and sacrifice was grossly
disproportionate to any benefit. The impacts are therefore considered reduced to ALARP.

8.4.5 Demonstration of Acceptability

Given the adopted controls, the atmospheric emissions from project vessels will not result in potential impacts
greater than temporary and minor. Further opportunities to reduce the impacts have been investigated in
Table 8-12.
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The adopted controls are considered good oil-field practice/industry best practice. No concerns or objections
regarding the atmospheric emissions from project vessels have been raised by relevant stakeholders. The
impact is not inconsistent with the principles of ESD (as defined under the EPBC Act). The environmental
impacts meet the BHP environmental risk acceptability criteria (Section 7.3). BHP considers the impact to be
managed to an acceptable level.

8.4.6 Environmental Performance Outcome, Performance Standards and Measurement

Criteria

S Environmental Performance Standard Measurement Criteria
Performance Outcome
Atmospheric emissions PS8.4.1 Completed Vessel Assurance
comply with Marine Project vessels comply with Marine Order 97 | Questionnaire for project vessgls
Order requirements to (Marine Pollution Prevention — Air Pollution demonstrating the existence of:
trﬁs”'c'[ emlssmns:[ to (as applicable to vessel class which details o valid IAPP Certificate

ose necessary to i .

perform the pet?loleum requirements f?_r' ] e documented SEEMP.
activit o |APP Certificate, required by vessel ) .

Yy class Fuel delivery receipts indicates only low

sulphur fuel.

e use of low sulphur fuel when available

e  Ship Energy Efficiency Management
Plan (SEEMP), where required by
vessel class

e onboard incinerator to comply with
Marine Order 97.

PS 8.4.2 Pre-start inspection shows maintenance
Contractor has PMS to ensure engines and | Nas been satisfactorily completed as
power generation equipment, COmpressors scheduled on PMS.

and machinery on the vessel are maintained.

8.5 Routine Project Vessel Discharges

8.5.1 Summary of Risk Assessment and Evaluation

Source of Risk Potential Impact

Residual Risk
Acceptability

Severity Factor
Likelihood Factor
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Routine Routine planned Localised and
project discharge of temporary
vessel sewage, grey water, | reduction in water
discharges putrescible (food), quality adjacent to
desalination brine, the discharge
cooling water, and point associated Type A
deck and bilge water | with minor 10 N/A - Low Order
to the marine increases in Impact
environment from nutrients, salinity,
the project vessels. temperature and
oily water/
chemical
residues.
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8.5.2 Source of Hazard

Project vessels will generate and routinely discharge to the marine environment treated sewage, grey water,
putrescible (food) wastes and desalination brine, cooling water, bilge water and deck drainage, as described
below.

Sewage, Grey Water and Food Waste

The volume of sewage, grey water and food wastes generated by the vessel is directly proportional to the
number of persons on-board the project vessels. The total volume of sewage and grey water generated by the
project vessels is estimated to be in the order of 5 m3 to 15 m3 per day, per vessel depending on persons
on-board. Food waste generated is typically 1 L per person per day. This scale of discharge falls within the
scope of the Environment Plan Reference Case — Planned Discharge of Sewage, Putrescible Waste and Grey
Water (National Energy Resources Australia, 2017).

Desalination Brine Reject from Reverse Osmosis

Potable water is produced on-board the vessel using reverse osmosis machinery. Reverse osmosis is a
membrane-technology filtration method that removes salt molecules and ions from seawater by applying
pressure to the solution when it is on one side of a selective membrane. The result is that a brine solution with
salinity elevated by around 10% is retained on the pressurised side of the membrane and the potable water is
allowed to pass to the other side.

Cooling Water

Seawater is used as a heat exchange medium for cooling machinery engines on some vessels, others use air
cooling. Seawater is pumped on board the vessel, passes through heat exchangers and subsequently
discharged from the vessel with temperature elevation in the order of 2 to 5°C. Seawater used for cooling is
dosed with chlorine after intake and discharged with low residual chlorine concentrations that are rapidly diluted
by prevailing water currents.

Deck Drainage

No wastes contaminated with hydrocarbons or chemicals will be routinely discharged from the project vessel
deck drains. Drainage from areas of a high risk of hydrocarbon or chemical contamination will be managed to
ensure it has an oil content of less than 15 ppm before overboard discharge or sent to shore for disposal.

Rainfall and washdown of the decks may result in minor quantities of chemical residues, such as detergent,
oil and grease entering the deck drainage system and being possibly discharged overboard.

8.5.3 Environmental Impact Assessment

The project vessel discharges will be quickly dispersed and diluted such that any temporary change in water
quality above baseline values will be limited to the vicinity of the discharge point for a very short time. Marine
fauna within the operational area are likely to be transient; however, they may be come in direct contact with
the releases (by passing through the immediate discharge area). If contact does occur with any marine fauna,
it will be for a short duration, such that exposure time may not be of sufficient duration to cause a toxic effect.
Given the small volumes of discharges, the water depth of release and the rapid dilution, the likelihood of
ecological impacts to marine fauna is considered to be highly unlikely. The next subsections examine in more
detail the environmental impact of each of the identified routine vessel discharges.

Sewage, Grey Water and Food Waste

The potential impacts associated with sewage, grey water and food waste discharges from vessels are
discussed in detail in the Environment Plan Reference Case (National Energy Resources Australia, 2017).

The impacts from routine project vessel discharges are considered to fall within the scope of this description
since:

¢ the volume and types of discharge are consistent with the Reference Case limitations

¢ the discharges will not affect a (State or Commonwealth) marine reserve or occur within 3 nm of a World
Heritage Property, National Heritage Place, Wetland of International Importance or the Great Barrier
Reef Marine Park
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e the discharges are not inconsistent with management documentation for any EPBC Act-listed threatened
or migratory species.

Studies of moving vessels have shown very high dispersion rates for effluents (Loerh et al., 2006). Mixing and
dispersion would be facilitated in deep offshore waters of the operational area and through regional wind and
large-scale current patterns. The potential environmental impact from routine vessel discharges is considered
temporary and minor and relates to a localised reduction in water quality, with no significant impacts to marine
fauna anticipated.

Brine Reject from Reverse Osmosis

The brine solution will be quickly dispersed and diluted to undetectable levels within a few metres of the
discharge point. Given the relatively low volume of discharge, the relatively low increase in salinity and the
open ocean environment, the discharge of reverse osmosis brine streams is considered temporary and minor
and relates to a localised reduction in water quality, with no significant impacts to marine fauna anticipated.

Cooling Water

When discharged to sea, the cooling water will be subject to turbulent mixing and loss of heat to the
surrounding waters. The area of detectable increase in seawater temperature is likely to be less than 10 m
radius. The impact of cooling water discharge is considered temporary and minor and relates to a localised
reduction in water quality, with no significant impacts to marine fauna anticipated.

Deck Drainage

Due to the small volumes of deck drainage, the very low levels of contaminants likely to be entrained in the
discharge and the rapid dilution and dispersal that will result in the open ocean, the environmental effects will
be temporary and localised. The discharge of deck drainage is considered temporary and minor and relates
to a localised reduction in water quality, with no significant impacts to marine fauna anticipated.

Species Recovery Plans and Threat Abatement Plans

BHP has considered information contained in relevant recovery plans for cetaceans and marine turtles that
identify chemical discharges/pollution as a threat (Section 10). This includes the objectives and actions within
the Recovery Plan for Marine Turtles in Australia 2017-2027 (Commonwealth of Australia, 2017), which relate
to discharges.

8.5.4 Demonstration of As Low As Reasonably Practicable

The ALARP process for the environmental aspect is summarised in Table 8-13. This process was completed
as outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction proportional
to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-13: Routine Vessel Discharges — As Low As Reasonably Practicable Assessment Summary

Associated

Control Measure Accept/ Reason Performance
Control Reject Standard

Hierarchy of

Administrate | Marine Order 95 — pollution Accept | Controls based on legislative
prevention — garbage (as appropriate requirements must be accepted.
to vessel class), which requires Reduces probability of garbage
putrescible waste and food scrap being discharged to sea.
discharges from the project vessels to Control is feasible, standard
pass through a macerator, so it is practice with minimal cost.
capable of passing through a screen Benefits outweigh any cost
with no opening wider than 25 mm. sacrifice.
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Associated

Control Measure Acc_ept/ Reason Performance
Control Reject Standard

Hierarchy of

Marine Order 96 — pollution Accept Controls based on legislative PS 8.5.2
prevention — sewage (as appropriate requirements, must be
to vessel class), specifically project accepted.
vessels have: Reduces potential impacts of
e avalid International Sewage inappropriate discharge of
Pollution Prevention (ISPP) sewage. _
Certificate, as required by vessel Control is feasible, standard
class practice with minimal cost.
e an AMSA-approved sewage Ben(_efits outweigh any cost
treatment plant sacrifice.
e sewage comminuting and
disinfecting system
e asewage holding tank sized
appropriately to contain all
generated waste (black and grey
water)
e discharge of sewage which is not
comminuted or disinfected will
only occur at a distance of more
than 12 nm from the nearest land
e discharge of sewage which is
comminuted or disinfected using
a certified approved sewage
treatment plant will only occur at a
distance of more than 3 nm from
the nearest land
e discharge of sewage will occur at
a moderate rate while the vessel
is proceeding (>4 knots), to avoid
discharges in environmentally
sensitive areas.
Marine Order 91 — oil (as relevant to Accept | Controls based on legislative PS 8.5.3
vessel class) requirements, which requirements must be accepted.
include mandatory measures for Reduces potential impacts of
processing oily water before discharge planned discharge of oily water
and requires vessels have a valid to the environment.
IOPP Certificate, as required by Control is feasible, standard
vessel class. practice with minimal cost.
Benefits outweigh any cost
sacrifice.

Engineer Routine vessel wastes (sewage, Reject | Health and safety risks -
greywater and foods wastes) stored associated with the storage of
on-board and transferred to shore for routine vessel wastes on-board.
onshore treatment and disposal. Additional costs involved in

waste transfers disproportionate
to the environmental benefit
gained, given the rapid dilution
in offshore waters and minor
and localised potential impact
from routine vessel discharges.

Eliminate Eliminate use of vessels. Reject The use of vessels is required to -

conduct the petroleum activity.
Control not feasible.

ALARP Summary

The risk assessment and evaluation has identified a range of controls (Table 8-13) that when implemented are
considered to manage the impacts of routine vessel discharges from the project vessels to ALARP.

BHP considers the control measures described above are appropriate to reduce the potential impacts of
routine vessel discharges from the project vessels. Additional reasonable control measures were identified in
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Table 8-13 to further reduce impacts, but rejected since the associated cost or sacrifice was grossly
disproportionate to any benefit. The impacts are therefore considered reduced to ALARP.

8.5.5 Demonstration of Acceptability

Given the adopted controls, the routine vessel discharges from the project vessels will not result in potential
impacts greater than temporary and minor reduction in water quality. Further opportunities to reduce the
impacts have been investigated in Table 8-13.

The adopted controls are considered good oil-field practice/industry best practice. No concerns or objections
regarding the routine vessel discharges from the project vessels have been raised by relevant stakeholders.
The impact is not inconsistent with the principles of ESD (as defined under the EPBC Act). The environmental
impacts meet the BHP environmental risk acceptability criteria (Section 7.3). BHP considers the impact to be
managed to an acceptable level.

8.5.6 Environmental Performance Outcome, Performance Standards and Measurement
Criteria

Environmental Performance
Standard

Environmental Performance

Measurement Criteria
Outcome

PS 8.5.1

Project vessels comply with Marine
Order 95 — pollution prevention —
garbage (as appropriate to vessel
class), which requires putrescible
waste and food scraps to pass
through a macerator, so it is capable
of passing through a screen with no
opening wider than 25 mm before
discharge.

PS 8.5.2

Project vessels are compliant with
Marine Order 96 — pollution
prevention — sewage (as appropriate
to vessel class).

PS 8.5.3
Project vessels are compliant Marine

Routine vessel discharges are in
compliance with Marine Order
requirements to restrict emissions to
those necessary to perform the
petroleum activity

Records demonstrate project
vessels are compliant with Marine
Order 95 — pollution prevention —
garbage (as appropriate to vessel
class).

Records demonstrate project
vessels are compliant with Marine
Order 96 — pollution prevention —
sewage (as appropriate to vessel
class).

Records demonstrate project
vessels comply with Marine

Order 91 — ail (as relevant to vessel
class) requirements, which include
mandatory measures for processing
oily water before discharge and
requires vessels have a valid IOPP
Certificate, as required by vessel
class.

Order 91 — ail (as relevant to vessel
class), including having a valid
IOPP Certificate and oil record
book.
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8.6 Seabed Disturbance from GEP

8.6.1 Summary of Risk Assessment and Evaluation

Aspect

Source of Risk

Potential

Impact

Severity Factor

Likelihood Factor

Residual Risk

AUSTRALIAN PRODUCTION UNIT

Decision Context

IAcceptability

Physical Long term Phys_i_cal _ Type A
disturbance | Presence of the modification to 10 N/A ) Low Order
to seabed GEP on the the seabed. Impact
seabed.
Contingent Physical
removal of the modification to
GEP. the seabed. Type A
Localised and 10 N/A - Low Order
temporary Impact
reduction in
water quality.

8.6.2 Source of Hazard

Long Term Physical Presence of the GEP

The long term physical presence of the GEP has the potential to cause localised seabed disturbance / physical
modification to the seabed, altering of benthic habitats by providing a hard substrate. The GEP currently
provides hard substrate resulting in the creation of new habitat. Marine growth was observed on the GEP at
a thickness of 50 mm along the GEP in water depths of greater than 25m and consisted of hydroid grass (5-
15%) with entrapped sediment and assorted shellfish (barnacles, mussels etc) (10 to 20%) (Section 4.5) (BHP,
2017b).

From the Commonwealth / State waters boundary (approximately KP 35) for 3 km the GEP was trenched and
has naturally backfilled (refer Section 4.5). Three rock bolts are present at the Commonwealth / State waters
boundary. From 3 km onwards, no secondary stabilisation measures were implemented and while previously
unburied, the self-burial process has already begun to occur with the observation of freespans and localised
GEP lowering into the seabed. An example of GEP burial at a location 5 km from the Commonwealth / State
waters boundary, taken from the 2017 ROV survey is presented in Figure 8-1.

Contingent Removal of the GEP

During contingent GEP removal, excavation is required to gain access to the GEP for both a cut and recovery
method and s-lay recovery method, the GEP is then recovered to the vessel, either by crane (cut and recover)
method or by s-lay (s-lay recovery method) (refer Section 4.8).

For the purposes of the environmental impact assessment the subsea cut and recovery option is considered
to present a worst case seabed disturbance impact, as it will require a greater amount of seabed
intervention/disturbance. Whilst an s-lay recovery option may be utilised, the feasibility of this method is
dependent on the condition of the concrete coating and the steel. At this stage it is not clear that this method
is feasible, this can only be determined following recovery and testing of a section of the GEP to confirm
concrete integrity can withstand the tensioner loads.

GEP removal has the potential to cause localised seabed disturbance / physical modification to the seabed on
either side of the GEP. A conservative estimate of disturbed seabed is 5 m on either side. Given the length of
the GEP in Commonwealth waters is 25 km, a conservative total seabed disturbance of 0.25 km? is calculated.

The seabed disturbance during GEP removal will also result in localised sediment disturbance and localised
temporary increase in turbidity.
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Use of the ROV during the petroleum activity may result in temporary seabed disturbance and suspension of
sediment, causing increased turbidity and suspended sediment as a result of working close to, or occasionally
on, the seabed.

8.6.3 Environmental Impact Assessment

Physical Modification to the Seabed and Soft Sediments from decommissioning GEP in situ

The presence of the GEP on the seabed can interact with surrounding hydrodynamic conditions potentially
resulting in disturbance to the seabed (scouring) which may subsequently impact or alter associated benthic
habitats.

Where exposed, the GEP is expected to progressively self-bury in sandy sediment. Burial will occur through
the initiation of scour underneath the GEP at discrete locations. Free spanning and lowering, as result of
localised scouring of the seabed, will continue until a state of equilibrium is reached. This is estimated to take
between 70 and 100 years (Atteris, 2019a). The GEP is expected to partially bury (60% - 90% of its outside
diameter) along most sandy sections of the route (Atteris, 2019a). The GEP can be expected to lower into the
seabed to 85% outside diameter on average (Atteris, 2019a).

Local scour around the GEP will only occur whilst the GEP structure is intact and provides a disruption to the
flow of water. It will stop occurring once the GEP degrades and loses its shape or once the GEP is buried and
no longer protruding above the seabed.

Any scouring or modifications of the seabed over time (70 and 100 years) as the GEP lowers into the seabed
are limited to the already modified area of seabed below the GEP. The operational area overlaps the Ancient
Coastline at 125 m depth contour (refer Figure 5-4) and seabed modifications may directly disturb a very small,
localised area of sediments over the KEF. However, no lasting effects are anticipated to the ecological
properties of the KEF. Sediment-burrowing infauna and surface epifauna invertebrates on or around the GEP
may alter over time as the GEP buries and breaks down, impacts however will continue to be localised and
minor.

Provision of Hard Substrate and Benthic Habitat from Decommissioning GEP in situ

BHP has completed fish habitat studies and infrastructure degradation studies to understand the long-term
impacts of leaving the GEP in situ. As detailed in Section 5.4.3, the GEP in Commonwealth waters is
characterised by the presence of commercially important species and abundances of larger-bodied,
commercially important species such as: P. multidens (goldband snapper), Lutjanus malabaricus (saddletail
snapper) and Lutjanus russelli (Moses’ snapper) among others. The most ubiquitous species on and off-
pipeline at depth are listed in Table 5-6, Section 5.4.3. Five out of the 10 species occurring on the GEP are
commercial species. The most commonly occurring species being P. multidens (goldband snapper), an
important commercially targeted species in this region and targeted by line and trap fisheries. The abundance
distribution of commercial species along the GEP is displayed as a heat map (using latitude and longitude
only) in Figure 5-3, Section 5.4.3.

The GEP is currently providing a hard substrate for commercial fish species, this may decrease over time as
the GEP buries (discussed in Section 8.1), which is estimated to take between 70 and 100 years (Atteris,
2019a). No significant impacts are anticipated as a result of the loss of hard substrate as the GEP buries.

Contingent Removal of the GEP

Elevated turbidity and disturbance of seabed habitat and associated communities from the GEP removal are
confined to sediment burrowing infauna and surface epifauna invertebrates, such as filter feeders in the
immediate vicinity. These species are considered to have low sensitivity to localised physical disturbance
around the GEP. Any impacts are anticipated to be localised and minor, given the low densities of benthic
organisms (refer Section 5.4.2) and representation of the infauna communities along the GEP.

The GEP is currently providing a hard substrate for commercial fish species, as described in the above section.
This hard substrate habitat will be removed during GEP removal and it is likely that the commercial fish
presence decreases significantly over time.

The operational area overlaps the Ancient Coastline at 125 m depth contour (refer Figure 5-4) and seabed
disturbance may directly change the sediment quality of a very small, localised area of sediments over the
KEF. However, no lasting effects are anticipated to the ecological properties of the KEF.

BHP | 138



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

8.6.4 Demonstration of As Low As Reasonably Practicable

The ALARP process for the environmental aspect is summarised in Table 8-14. This process was completed
as outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction proportional
to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-14: Seabed Disturbance — As Low As Reasonably Practicable Assessment Summary

Associated

Control Measure Accept/ Reason Performance
Control Reject Standard

Hierarchy of

Removal of GEP Reject Section 3 determined that leaving
the GEP in situ provides equal or
better environmental outcomes
compared to complete removal.
Furthermore, GEP has the potential
to provide a benefit due to the
creation of a hard substrate habitat
on a seabed predominantly
comprised of soft sediment, even
when partially buried.

The removal of the GEP has been
included as a contingent activity.
Section 4.8 includes the GEP
removal philosophy.

Eliminate ROV use. Reject The use of ROVs (including work -
close to or occasionally landed on
the seabed) is required during GEP
removal and as-left surveys. ROV
usage is already limited to only that
required to conduct the work
effectively and safely.

Eliminate

Administrate | Environmental monitoring of the | Reject Studies have shown the -
seabed to assess any impacts to degradation of the GEP will occur
the seabed from GEP over an extended period (over 800
breakdown / burial or contingent years), therefore the rate of change
removal. is predicted to be slow and unlikely

to be easily detected over short to
medium timeframes. Given the
timeframe for breakdown of
materials, ongoing monitoring is
impractical.

Control grossly disproportionate.
Monitoring will not reduce the
consequence of any impacts to the
seabed (which have been
determined to be acceptable), and
the costs associated with the level
of monitoring required to accurately
assess any impacts greatly
outweighs the benefits.

Whilst ongoing monitoring has been
determined not to be required
based on the ALARP assessment
above, an as-left ROV survey will
be undertaken along the GEP left
either left in situ or removed (refer
Section 4.8).

Further detail on long term
monitoring is provided in Section
12.4.2.

ALARP Summary

Impacts are considered localised and minor from seabed disturbance associated with the GEP. Reasonable
control measures were identified in Table 8-14 to further reduce impacts but rejected since the associated cost
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and sacrifice was grossly disproportionate to any benefit. The impacts are therefore considered reduced to
ALARP.

8.6.5 Demonstration of Acceptability
Seabed impacts will not result in potential impacts greater than temporary and minor disturbance to seabed
habitat. Further opportunities to reduce the impacts have been investigated in Table 8-14.

No concerns or objections regarding seabed disturbance have been raised by relevant stakeholders. The
impact is not inconsistent with the principles of ESD (as defined under the EPBC Act). BHP has considered
information contained in recovery plans and threat abatement plans (Section 10). The environmental impacts
meet the BHP environmental risk acceptability criteria (Section 7.3). BHP considers the impact to be managed
to an acceptable level.

8.6.6 Environmental Performance Outcome, Performance Standards and Measurement
Criteria

Not applicable as seabed disturbance impacts are considered to be as low as reasonably practicable.

8.7 Subsea Discharges from GEP Breakdown and GEP Cutting

8.7.1 Summary of Risk Assessment and Evaluation

Source of

Hazard Potential Impact

Severity Factor
Likelihood Factor
Decision Context

Residual Risk
Acceptability

Subsea Discharges from | Localised and long term Type A
i steel during the | reduction in sediment quality.

?rgrcrz]harges breakdown of 10 NIA ) Lc:\r/]v1 F()Darctier

breakdown G_EP- i

of GEP and | Discharges from | Localised and long term Type A

GEP cutting | concrete during | reduction in sediment quality. 10 N/A ) Low Order
the breakdown Imoact
of GEP. P
Discharges from | Localised and long term
plastics (within reduction in sediment quality. Type A
:jhe_coatlng) Add!tlon of marine plastics 10 N/A ) Low Order

uring the within the marine Impact

breakdown of environment.
GEP.
Discharges of Localised and long term Type A
Mercury during reduction in sediment quality.
the breakdown 10 NIA ) L(iw Oroler
of GEP. mpac
Discharges from | Localised and temporary
GEP cutting and | reduction in sediment quality. Type A
recovery Localised and temporary 10 N/A - Low Order
(contingent GEP | reduction in water quality. Impact
removal).

8.7.2 Source of Hazard

The GEP and associated components by weight are presented in Section 4.5, Table 4-4. The GEP
predominantly comprises of carbon steel and concrete weight coating, with lower masses of mastic cutback
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infill and pipeline coating systems (FBE and HSS). As the GEP is left in situ, the components will eventually
breakdown over time, which will result in the discharge of steel, concrete and very minor (0.3% of the GEP)
amounts of plastics (Linear Low-Density Polyethylene within the HSS and Epoxy resin in the FBE) to the
marine environment.

Degradation mechanisms / initiating events for the breakdown of GEP and associated components include:
1. Coating Breakdown:

e FBE, which is an epoxy coating used on the pipe joints to exclude water from the majority of the joint
length.

e HSS, which is used to exclude water from the field joint cutbacks after the pipe joint is welded into the
pipeline.

e Mastic which is used to fill in the space left by the cutback of the CWC at the field joints.
2. Iron Corrosion

e GEP external corrosion - External corrosion will occur on the GEP when the steel surface becomes
exposed to seawater and is no longer protected by the CP system. Corrosion occurs due to chemical
reactions between the water, oxygen and the iron in the pipeline steel. Corrosion may also occur on the
pipeline buried in sediment by the action of certain corrosion inducing bacteria. External corrosion will
eventually lead to perforations of the pipeline wall. External corrosion should not take place until the
pipeline coating system (FBE and HSS) breaks down and the CP system becomes deficient i.e. anodes
have depleted.

e GEP internal corrosion - Internal corrosion is characterised by material loss and thinning of the inside of
the pipe wall. It requires a corrosive environment (i.e. presence of bacteria, oxygen, H2S, CO2) to occur
and can occur due to electrochemical or biological processes.

e GEP secondary stabilisation corrosion - Rock bolts are used to provide secondary stabilisation to the
GEP and to provide lateral stability. External corrosion is a primary degradation mechanism for this mild
steel structure. Rock bolts are protected with protective paint and a cathodic protection system.

3. Concrete coating breakdown

e To improve the stability of the GEP, CWC was added during manufacture to increase the on-bottom
weight of the GEP. Over time the reinforcing wires in the CWC may corrode, causing the concrete to
spall, also known as concrete cancer. This will reduce the weight of the GEP, increasing its vulnerability
to instability.

4. On-bottom stability

e The GEP islocated in aregion where severe storm and cyclones are common. These cyclonic conditions
can subject the GEP to significant wave and current loading. These hydrodynamic loads can cause the
GEP to move (both laterally and vertically). Due to various degradation mechanisms, the GEP self-weight
and sediment resistance required to prevent this from occurring will be reduced over time. If the GEP
displaces laterally due to hydrodynamic loads, it may make contact with an object (e.g. rocky outcrop
etc.) and subsequently buckle / rupture due to bending and impact loading.

5. Pipeline free spans

e A pipeline freespan refers to a section that is suspended above the seabed over a specific length.
Pipeline freespans occur when a pipeline is installed over uneven terrain (i.e. rocky outcrops, artificial
supports, sand waves etc.) or where scour occurs below the pipeline. Pipeline freespans in combination
with steady currents and / or wave induced flow can lead to Vortex Induced Vibrations (VIV). The severity
of VIV increases with increasing pipeline freespan length. Over time, VIV can cause fatigue cracks to
appear in the GEP, most likely at the girth welds.

6. Accidental external impact

Accidental external impacts such as dropped objects from passing vessels and fishing activity /
trawling may cause buckle / rupture in the GEP.

A degradation study by Atteris (Atteris, 2019a) has been conducted to provide an evaluation of the degradation
timeline for the GEP. This evaluation has been performed by identifying all potential degradation mechanisms
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(described in the 6 points above) and their respective cause(s), identifying points of initiation, and assessing
their contribution to the degradation process.

The study concludes that the GEP will primarily degrade through iron corrosion. A variety of factors will
influence how this corrosion proceeds along the GEP:

e The GEP cathodic protection system will delay the corrosion of the GEP until the anodes are depleted.
These anodes will deplete at different rates along the GEP. As described in Section 4.5, GEP corrosion
is not considered an integrity concern at present and there is approximately 100 years of design life
remaining.

o Atthe open GEP end termination (or at any large openings along the GEP which form), internal corrosion
will begin to consume the steel. Due to the low internal water volume exchange and low rate of oxygen
and nutrient diffusion along the GEP, extensive internal corrosion is unlikely to extend beyond a few
hundred meters before external corrosion perforates the pipe extensively.

e The concrete weight coating and GEP coatings will degrade, allowing the external corrosion of the GEP
to accelerate over time due to exposure to the marine environment. The speed and location of coating
breakdown depends on installation and operation damage and local environmental conditions.

e Perforations in the GEP will form because of external corrosion and possible fatigue cracking at large
spans. These will allow the ingress of oxygen and nutrients, initiating internal corrosion in these areas.

In addition to the above, the GEP and components will exhibit several major environmentally driven
behaviours, altering its state:

e Localised seabed scouring from water flow over and under the GEP (through the permeable seabed)
resulting in free spanning and lowering of the GEP to an equilibrium depth within the seabed (refer
Section 8.6).

e Regional seabed scour and sediment transport resulting in the backfilling of spans, scour holes and
potentially transporting sufficient material to bury the GEP (refer Section 8.6).

e Cyclic (temporary) localised exposure of the GEP (due to scour effects and marine life activity) which
may result in attraction of marine growth creating temporary habitats for marine life (refer Section 8.6).

e Exposed and spanning areas of the GEP, which may exhibit some instability and areas of fatigue
cracking due to hydrodynamic loading and high contents density.

The estimated degradation timeline for the GEP results in a loss of structural integrity and breakup in 200 —
500 years, with this estimation extending to up to 800 years in areas of benign corrosion conditions (Atteris,
2019a) (refer Figure 8-4). Further details on the degradation of the GEP is provided below.

Griffin GEP Degradation Timeline
The GEP degradation process determined by Atteris (2021) is summarised below:

e Over the next 70 to 100 years the GEP is likely to self-bury to approximately 60% - 90% of its diameter
through the areas of soft seabed. Through areas of hard seabed, burial is unlikely though burial due to
high sediment deposition rates that have been observed in GEP surveys (BHP, 2017b).

e The sacrificial GEP anodes will take anywhere between 20 years and 100 years to deplete (refer Section
4.5), depending on the condition of the GEP coatings and the GEP burial status. The open end of the
GEP at the PLEM is likely to exhaust its CP quicker, due to the increased draw caused by the flooded,
unprotected internal surface of the pipe. The remaining GEP will not be impacted by draw due to the
stagnant conditions internally.

e Away from the open end of the GEP, the CP system will provide little to no protection to the internal
surface of the GEP. As such a burst of corrosion will occur internally due to first oxygen corrosion and
then Microbial Induced Corrosion (MIC). This will occur until the oxygen and nutrient supply is exhausted
in the stagnant part of the GEP. The corrosion will then reduce to an extremely low rate until fresh oxygen
or nutrients become available (e.g., when GEP cracks).

e Once the CP system locally fails, external corrosion will begin at coating (FBE and HSS) defect sites.
Corrosion of the steel will most likely occur at weak points within the system. Accounting for the protection
afforded by the CWC, it is estimated that the corrosion perforation may occur between 100 years and
800 years after local CP system depletion. The primary method of failure for FBE is disbonding from the
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GEP. This is caused by a variety of means, from water and oxygen permeation, cathodic disbonding
cause by formation of hydrogen on the steel surface and through standard plastic degradation pathways
such as photo and thermo-oxidative reactions. The lifetime estimate for the FBE to fully degrade to the
point of no longer adhering to any substrate or being able to maintain its form is one to three thousand
years. As the steel of the GEP is unlikely to remain intact for this length of time, the FBE is expected to
break apart due to the mechanical force of the GEP corroding and disintegrating.

On the GEP the HSS has been coated in a mastic filler. This coating will extend the degradation timeline
to some extent by limiting the access of the HSS to water and oxygen. Eventually the HSS will
disintegrate. This will expose the HSS and underlying steel to greater rates of oxygen and nutrient
ingress, increasing the corrosion rate. Mastic filler degradation is predicted over the next 70 — 120 years.

Due to the significant weight of the flooded GEP, it is likely that some spans may be subject to fatigue
cracking. This will perforate the GEP and may occur significantly before the external corrosion perforation
estimate. These cracks will allow internal corrosion to continue due to the influx of oxygen and nutrients.
The fatigue crack may progress to a full-bore fracture. This would increase the corrosion rate in the
immediate area of the fracture but would have little effect on the remainder of the GEP.

The CWC will take at least 15 years to crack due to reinforcement corrosion. Once cracked the spalling
of the concrete is likely to accelerate with the concrete coating no longer providing corrosion suppression
after 20 — 60 years. After detachment, the CWC will either remain buried or be dispersed into the
surrounding area due to hydrodynamic loads. Due to its high density, it is likely to remain in the immediate
area. While in place, the CWC will dramatically slow the corrosion rate of the GEP and aid the stability.

The rock bolts stabilising the GEP (located in Commonwealth waters) will also exhaust their anodes and
begin to corrode over time, estimated to be between 20 and 80 years. Once the rock bolts fail, the GEP
will be at risk of becoming unstable during major storms.

The rate of external corrosion of the GEP will increase as the GEP coatings (FBE and HSS) lose integrity
and corrosion has opened multiple perforations. These perforations are likely to grow, leading to a
greater influx of untreated seawater into the GEP. This will subsequently increase the rate of internal
corrosion in the area. Ocean currents may begin to contribute to the influx of seawater into the GEP
depending on the level of burial. Sediment will also begin to migrate into the GEP.

As the number of GEP perforation sites increase over time, the internal corrosion of the GEP will
accelerate. The GEP will eventually fully corrode, and corrosion product will either remain buried in situ
or will be dispersed due to hydrodynamic loading during the degradation process.

Any parts of the GEP coating system (FBE and HSS) that flake off will either remain buried or be
dispersed by hydrodynamic loading.

An indicative timeline figure for the GEP degradation process described above is presented in Figure 8-4.
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Figure 8-4: GEP Degradation Timeline

SELF BURIAL:

Over time the pipeline will self-bury through a combination of local
scouring, marine life activity and regional scour. The pipeline is
estimated to bury to 60-90% of its OD along the sections of soft
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deposition.
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ANODE DEPLETION:
Throughout this period, the anodes will deplete at
different locations along the pipeline. This will
allow external corrosion to initiate in the depleted

CORROSION WEAKENS PIPELINE TO THE POINT OF BREAKUP:
As the internal and external corrosion proceeds the pipeline will
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is subjected to. This will cause the pipeline to break up and increase
the rate of corrosion product dispersal. This will happen at
different rates along the pipeline due to different corrosion rates
and loading.
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CWC SPALLING:

CWC of the pipeline will spall off throughout this
period, due to the expansion of the concrete
reinforcement. Some CWC may be totally spalled
from the pipeline by corrosion of the pipeline wall.

EXTERNAL CORROSION AND PERFORATIONS:
Following the local depletion of the anodes, external corrosion will
begin at coating holidays. Over time the coating will degrade and
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the pipeline.

MASTIC JOINTS FAIL:
The mastic field joint cutback infill
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I CORROSION AT OPEN END:

As the open end has oxygen and nutrients available, internal corrosion will
continue for a short distance from the end. CP will provide protection for a
limited number of years.

I FATIGUE CRACKING AND INTERNAL CORROSION:

The fatigue caused by vortex induced vibrations at pipeline free spans may crack the pipeline in a
short number of years. These cracks will allow internal corrosion to increase due to the influx of
oxygen and nutrients. In the worst case, the pipeline may break. This would cause increased local
corrosion of the pipeline on either side of the fracture in the same manner as the open end of the
pipeline.
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Material Release Scenarios and Estimates

Material release estimates during the GEP breakdown have been provided in Table 8-15, based on the Atteris
(2021) study.

Degradation products from sections of GEP that are not buried will be dispersed by currents. A certain amount
of buried material will also be dispersed due to regional scour processes. The remaining buried corrosion
products and coating (FBE and HSS) material buried greater than the scour depth are likely to remain buried.
The mass/percentage of buried and dispersed GEP corrosion products and coating material have been
calculated based on 0%, 50%, 100% and burial, with estimates presented in Table 8-15. Whilst the estimates
refer to the full GEP length (61 km), it should be noted that only 25 km of the GEP is within Commonwealth
waters, therefore it is reasonable to assume that the quantities released in Commonwealth waters are
approximately half of those presented in Table 8-15.

Table 8-15: Breakdown of Total Dispersed and In situ Material from GEP (61.7 km, average CWC)
(Atteris, 2019a)

Description Appr(_)ximate Total Dispersed Mass * (Te)
Degglgﬁstli?;(gg)dum 0% Buried 50% Buried 100% Buried

Steel Corrosion Product 5.0 3,513 1,757 0

FBE Coating 1.5 31 15 0

HSS Field Joint Coating 0.9 4 2 0

Concrete Weight Coating 3.0 5,448 2,724 0

Field Joint Filler (Mastic) 2.0 188 94 0

Note 1. Any material not dispersed will remain buried.

Table 8-16 provides an insight into the events which are likely to the largest and smallest likely particle sizes
to be released from the GEP material.
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Table 8-16: Estimated GEP Material Breakdown Initiating Events (Atteris, 2019a)

Material Estimated Degradation Events Leading
to Material Breakup

Small Particles Large Particles

Over time the reinforcing wires in the CWC may
corrode, causing the concrete to spall, also known as
concrete cancer. This will reduce the weight of the

_ e  Spalling e  Spalling pipeline, increasing its vulnerability to instability.
\évoe;%?]tgs e Abrasion ° Extr_eme The rate of spal_ling is_Iiker to dic_tate the size o_f the
(CWC and e Biotic enw_ronmental CwcC pieces, with rapid spalling likely to result in
Mastic) degradation loading larger pieces.

(Mastic) e  External impact The timing of an extreme loading event is likely to
determine Mastic particle size, with early events likely
to result in larger pieces and late life events likely
resulting in smaller pieces.

The main factor in particles size formation is when the
. e Biotic e Extreme event occurs. This dictates the residual strength of the
Corrosion degradation environmental material during the loading. If it happens early in the
Coat_lngs o loading timeline, larger pieces are likely as the material is
(Fusion * Abiotic _ strong enough to stay together. Late in the timeline,
Bonded Epoxy degradation | e  External impact the material may be weak and small particles are
g?]d. ergf e  Substrate e  Substrate more likely to form.
fink Sleeve) corrosion corrosion FBE and HSS material buried greater than the scour

depth are likely to remain buried.

e Extreme
environmental

loading
) e  External impact Irregular corrosion, on-bottom stability and fatigue may
* Relatively th tion of sections of steel. Any |
Pipeline Steel uniform e Veryirregular cause e separafion of SECuons ol Sieel. Any 1arge,
corrosion COrrosion separated sections of steel will continue to corrode in
_ their new position.
e Fatigue
e On-Bottom
instability

Table 8-17 provide an insight into the release mechanisms, possible size and dispersion patterns of the GEP
materials and degradation products.
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Table 8-17: Estimated GEP Material Breakdown Outcomes (Atteris, 2019a)

Estimated Material Breakdown Size and Causing Event

Estimated Dispersion Characteristics

Lower Bound Size Upper Bound Size Likely Size and Event

Sand Like Particles
<1 mm

Large Pieces
>50 cm

Chunks
<10cm x 10 cm x% CWC

Sections of the GEP are likely to remain
permanently buried, any material in these sections
which lie below the regional scour depth will

Sleeve (HSS)

Abrasion by seabed particles
may cause weakened
material to dislodge.

Rapid corrosion of the underlying
steel may cause the release of larger
pieces due to the loss of substrate.

caused by corrosion of the
underlying pipeline steel
substrate. This may break up

the HSS and cause its release.

Concrete Abrasion, spalling and self- | " the event of an external impact, hick remain buried. Buried material is unlikely to
Weight erosion due to seabed movement due [o extreme e hess disperse.
Coating mobility and movement may environmental Iqad!ng events or large | Spalling of the CWC due to Any exposed pieces are likely to remain on the
(CWC) form sand like particles from sections of spalling; large sections of concrete relnfo_rcer_nent and local area and be incorporated into the seabed
both the cement and sand the CcwcC may br_eak_aw_ay from _the plpellne corrosion is the most due to the significantly higher density than
aggregate. pipe. Most likely in pipeline sections likely method of CWC release. seawater. Larger pieces are likely to erode in the
of 50 mm and 75 mm CWC thickness. seabed into small particles and aggregate.
Sections of the GEP are likely to remain
Large Flakes Small and Micro Particles p?]r_mhalr_wer;)tlyll burfd, any m?tenal |rc1j theie s,ltlactlons
Micro Plastics >1 cm which lie below the regional scour depth wi
) Rabid corrosion of the underlvin <5mm remain buried. Buried material is unlikely to
Fusion <<l mm P ying Dislodgement likely to be disperse.
Bonded Abrasion by seabed particles steel may cause the release of larger | - oo by corrosion of the i i i
E flakes due to the loss of substrate. It ) orro: Any exposed pieces are likely to be dispersed
poxy (FBE) | may cause weakened underlying pipeline steel ' i
y C v is unlikely that these particles will ying pip regionally due to regional scour as FBE has a
material to dislodge. X : substrate. This may break up slightly higher density than seawater.
remain large for long, due to their low .
X the FBE and cause its release. . .
thickness (0.5mm). Larger flakes are likely to erode and fracture into
microplastics.
Sections of the GEP are likely to remain
Micro Plastics Large Pieces <5mm remain buried. Buried material is unlikely to
Heat-Shrink <<l mm >1 cm Dislodgement likely to be disperse.

Any exposed pieces are likely to float and be very
widely dispersed due to lower density than
seawater.

Larger pieces are likely to erode and fracture into
microplastics.
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Small limestone dust and
hydrocarbon particles

Large Pieces
>50cm
In the event of an external impact,

Small and Moderate Pieces
<bcmx5cmx1-5cm
Dislodgement likely to be

Sections of the GEP are likely to remain
permanently buried, any material in these sections
which lie below the regional scour depth will
remain buried. Buried material is unlikely to
disperse.

) . <<1mm movement due to extreme . . ] ) o
Mastic Infill _ _ environmental loading events or large | c2used by material degradation | Any exposed pieces are likely to remain in the
Abrasion by seabed particles sections of degradation; large pieces (cracking, disbondment and immediate area and be incorporated into the
cause weakened particles to of mastic may break away from the b|0|09|03| de_gradatlor_\) seabed due to the significantly higher density than
dislodge. . ; . . combined with corrosion of seawater
pipe. Most likely in sections of . :
. underlying GEP steel. . . .
approximately 50 cm. Larger pieces are likely to erode into small
particles and aggregate on the seabed.
Sections of the GEP are likely to remain
) ) permanently buried, any material in these sections
Small Corrosion Steel Pieces of Heavily Corroded Steel Small and Moderate Flakes which lie below the regional scour depth will
Particles <15cm <5cm remain buried. Buried material is unlikely to
o <1 mm Heavily corroded pieces of steel may | Dislodgement likely to be disperse. _ _ o
Pipeline Steel be released from the pipeline by Any exposed sections are likely to remain in the

Steel corrosion products can
be abraded off the armour
wires by seabed movement.

impacts or uneven corrosion.

Sections are likely to independently
corrode in their new location.

caused by abrasion,
environmental loading, weight of
marine growth and marine fauna
activity.

immediate area and be incorporated into the
seabed due to the significantly higher density than
seawater. A portion of the metals may remain
dissolved and be incorporated into local marine
life.
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Mercury Contamination

As referred in Section 4.5.3, mercury contamination is present in the GEP and considered above acceptable
limits (ANZECC, 2000 for mercury in sediments) in the GEP at present (Atteris 2019b, Qa®, 2021a). Prior to
being left in situ, the GEP will be treated with MerCure treatments (refer to Section 4.7) which aim to achieve
an acceptable level of mercury removal (refer to Section 8.7.5).

Qa3 laboratories (Qa®, 2021a, 2021b) summarizes the results from 57 coupons analysed by acid digestion,
with an average mercury concentration of 23.6 mg/kg and a concentration range of 6.4 — 86.3 mg/kg. Since
these analyses are done on the pipeline end manifold (PLEM) which has thicker walls than the GEP, this
corresponds to a mercury concentration of 34.5 mg/kg for the GEP as previously summarised in Section 4.5.3.

Mercury is known to be a potent neurotoxin in fish, wildlife and humans. Methyl Mercury (CH3Hg+) is the most
toxic organic form of mercury and is formed by Sulphate Reducing Bacteria upon the reduction of mercury
sulphide. Methyl Mercury accumulates in the food chain with predatory fish such as sharks having more than
one million times more methyl mercury contamination than smaller fish (Lavoie, 2013). The ability of methyl
mercury to react with proteins, peptides, nucleotides, and other biological molecules is presumed to be the
reason for its toxicity (Ebadian, 2001). To date, surveys of the Griffin field and GEP have not recorded elevated
levels of mercury in the sediments (Gardline, 2015) (refer Section 5.4.1).

ANZECC interim sediment quality guidelines (ISQG) are often used to address site-specific management
needs, but the quality of the sediment is often an indicator of overall environmental health (MacDonald 1994).
Sediments are fundamentally important to benthic communities and provide habitats for essential biological
processes, such as spawning (MacDonald, 1994). Therefore, sediments provide an essential link and insight
into the health of the benthic community. The low range ANZECC ISQG value (= 0.15 mg/kg) denotes a
concentration below which adverse effects to benthic organisms are rarely observed and represent the
guideline values for the protection of ecosystems. The high range value (< 1 mg/kg) (i.e., ANZECC ISQG high)
denotes a concentration that is distinctly associated with adverse effects to benthic organisms (Long et al.
1995; MacDonald et al. 1996; Burton 2002).

BHP commissioned Norwegian Geotechnical Institute (NGI) to evaluate the possible concentration of mercury
and environmental risks associated with the mercury content of the GEP in the case of in situ abandonment
of the whole pipeline (NGI, 2021).

The NGI, 2021 study found that leaving the GEP 'as is' without cleaning prior to decommissioning in situ, and
assuming 33 km of exposed GEP (predominantly in Commonwealth waters, refer Section 4.5), then between
0.066 and 3.2 km? of the seabed can have mercury concentrations above 0.15 mg/kg (ANZECC I1SQG low
value) in the biologically active zone, depending on the degree of spreading. However, following MerCure
treatment procedure (refer Section 4.7) to remove >95% of the mercury in the GEP, the area immediately
underneath the GEP can still be contaminated to levels above the 0.15mg/kg limit (ANZECC ISQG low value),
only in areas where the spreading of the GEP material is limited to a few meters sideways. With a conservative
assumption of only 5 m sideways distribution within the seabed sediment, the average mercury concentration
in the sediment is estimated to be 0.13 mg/kg (which is below the ANZECC ISQG low value) (assuming the
concentration distribution described in Section 8.7.3), with the maximum concentration localised at the
centreline estimated to not exceed 0.26 mg/kg (below the ANZECC ISQG high value).

Discharges from GEP Cutting and Recovery

During the cutting of GEP into sections during the cut and recovery method, there will be a discharge of shards
of GEP material (refer to Table 4-4 for GEP material). This will be a very minor release, assumed to be 5 cm?®
per cut based on the GEP diameter and nature of the cutting tool (diamond wire saw). Based on a cutting the
GEP into 36 m sections prior to recovery a <0.05 m® of GEP material may be lost from cutting.

During the recovery via crane or s-lay reeling some coating loss may also occur. This is anticipated to be
minor, assumed small 1-5 cm brittle pieces.

8.7.3 Environmental Impact Assessment

As the GEP is left in situ, the components will eventually breakdown over time (refer Section 8.7.2), which will
result in the discharge of steel, concrete, minor amounts of plastics and contaminants (mercury) to the marine
environment. GEP is expected to partially bury (60% - 90% of the outside diameter) along most sandy sections
of the route (Atteris, 2019a) over a period between 70 and 100 years (Atteris, 2019a). Any degraded material
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buried section which lie below the regional scour depth will remain buried. Buried material is unlikely to
disperse.

The GEP will breakdown into a range of particle sizes (refer Table 8-17) depending on the initiating event.
Larger particles and chunks may further degrade and corrode in situ into smaller particles once they have been
separated from the GEP.

Steel

The GEP is predominantly comprised of API 5L X60 Carbon Steel (refer Section 4.5). The GEP will breakdown
into a range of particle sizes (refer Table 8-17), which have a higher density than seawater. Any material from
the GEP which lie below the regional scour depth will remain buried.

Where the GEP is not buried, larger particles or chunks (refer Table 8-17) will settle immediately below and
adjacent to the GEP, moderate flakes will settle within the operational area and small particles released
predominately from abrasion may become dissolved and/or suspended in the water column and undergo rapid
dilution in the open water marine environment. This is expected to occur over a prolonged period of time, as
detailed in Section 8.7.2. Carbon steel is made up of 98.5% iron, which is not considered a significant
contaminant in the marine environment and is only toxic to marine organisms at high concentrations
(Grimwood and Dixon, 1997) and is an abundant element in marine sedimentary systems (Taylor et al, 2011).
Elevated levels of iron may appear in the marine sediments directly adjacent and beneath the GEP as it
corrodes and degrades, however given the rate of corrosion (hundreds of years, refer Section 4.5) and lack
on sensitive habitat on the seabed along the GEP (refer Section 5.4.1), iron levels are unlikely to result in an
impact greater than a localised and minor change in sediment quality. Impacts to marine fauna are unlikely,
however a change in burrowing infauna and surface epifauna invertebrates on or around the GEP may alter
over time, however as this occurs naturally over time, this change would be hard to attribute to the release of
steel from the GEP alone.

Approximately 1.5% of the total metals in the GEP are lead, copper and steel alloy. The corrosion of lead,
copper and steel alloy has the potential to release a number of compounds to the marine environment,
including lead carbonate, potassium dichromate, chromatic chloride, copper oxide and copper chloride
compound. None of these compounds are listed as ‘bioaccumulative’ by ANZECC and these metals are not
likely to be present in a bioavailable form, given the pH of the ocean and the fact they originate from hard metal
parts. Given these components make up a very small portion of the GEP, they are unlikely to exist in harmful
concentrations and are unlikely to result in an impact greater than a localised and minor change in sediment
quality.

Given the lack on sensitive habitat on the seabed along the GEP (refer Section 5.4.1) impacts from the fate of
the steel corrosion particles are unlikely to result in an impact greater than a localised, long term and minor
change in sediment quality and water quality within the operational area.

Concrete

Although the exact composition of the concrete in the CWC is unknown, concrete components are usually
chemically inert. This indicates corrosion products from concrete will not react in the marine environment.

Concrete in the CWC has a higher density than seawater and is likely to remain in the operational area as it
degrades. Any concrete material from the GEP which lies below the regional scour depth will remain buried.
Concrete is likely to degrade, with large pieces initially breaking off the infrastructure, which then likely to erode
in the seabed into small particles and aggregate (refer Table 8-17). The breakdown of material is a slow
process, as the concrete erodes small amount of material will enter the water column and undergo rapid dilution
in the open water marine environment.

Given the lack on sensitive habitat on the seabed along the GEP (refer Section 5.4.1) impacts from the fate of
the concrete corrosion particles are unlikely to result in an impact greater than a localised, long term and minor
change in sediment quality and water quality within the operational area.

Plastics within the Corrosion Coatings (FBE and HSS)

Any plastic material which lies below the regional scour depth will remain buried. FBE has a slightly higher
density than seawater and large pieces are likely to remain in situ on the seabed, with some local movement
from hydrodynamic forces.

Fractured pieces of the HSS have a lower density than seawater and will to disperse over a wider area. These
pieces of material will be likely be small and become detached from the GEP by corrosion of the underlying
pipeline steel substrate (refer Table 8-17). Small pieces of HSS will float and contribute to marine plastic

BHP | 150



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

pollution. These pieces have the potential to be ingested by marine fauna including whales, marine reptiles
and turtles, in turn causing detrimental impacts such as blocking of the digestive tract. It should be noted
however that the vast majority of the HSS within the GEP will be buried and not disperse into the marine
environment. Given the small volumes of HSS expected to be released to the marine environment as small
particles and the distance of the operational area from shorelines and sensitive turtle habitats, it is considered
the small volumes of plastic particles from the HSS are not expected to result in an impact greater minor to a
small number of marine fauna. Impacts will not be at the population level.

Larger exposed pieces of both the FBE and HSS will also erode and fracture into microplastics and be widely
dispersed in the marine environment (Atteris, 20219a)

Microplastics will be released from exposed FBE and HSS as they erodes, which will contribute detrimentally
to the amount of microplastics already within the marine environment and have the potential to disperse widely
in the marine environment, because of their small particle sizes. Microplastics within the ocean are from a
combination of many sources and the bioaccumulation potential is high within marine fauna. They are ingested
by marine fauna including corals, planktons, fish, seabirds and marine mammals and are transferred along the
food chain. Filter feeders ingests substantial amounts of microplastics either directly swallowing from ocean
water or indirectly by consuming prey containing microplastics in their body cavity.

Significant microplastics within marine fauna have the potential to present a series of toxic effects, including
inhibition of growth and development, impact on feeding and behavioural ability, reproductive toxicity, immunity
toxicity, genetic damage. However the volumes of microplastics dispersed from the GEP alone are not large
enough alone for such impacts to occur in the marine environment.

Benthic organisms such as polychaete and tubifex worms, amphipods and molluscs will encounter
microplastics settled within the marine sediments on the seabed, the presence within these organisms is
influenced by feeding mode (Carlosde Sa et al, 2018). The benthic environment is one of the significant feeding
ecosystems for a range of marine fauna, therefore transferring marine plastics along the food chain (Chatterjee
and Sharma, 2018).

Whilst there is a release of plastics (over hundreds of years, refer Section 8.7.2) from the GEP, the volumes
relatively low quantity (refer to Table 8-15) and plastics make up 0.3% of the overall GEP by weight. The
release plastics will be predominately buried within the seabed as the GEP degrades. The contribution of
microplastics from the GEP breakdown is not considered to result in an impact greater minor to a small number
of marine fauna. Impacts will not be at the population level. Itis however recognised that the plastic degradation
does contribute to the overall volume of microplastics within the marine environment.

Whilst the microplastics entering the marine environment from the GEP are unlikely to result in an impact
greater than minor, it is recognised that the discharge of plastics is a threat within recovery plans and approved
conservation advice. An assessment of the HSS and FBE plastic discharge against these is made in
Section 10.

Mercury Contamination

In general, the risk associated with mercury in the GEP will depend on the amount of mercury remaining, its
mobility and its availability to organisms. The availability of mercury to organisms at the seabed or in the
overlying water is strongly influenced by physical and chemical conditions, such as:

e Mercury speciation (also important for its ecotoxicity)
e Redox conditions (depending on oxygen availability)
e How well isolated the mercury is from marine organisms.
This will in turn is dependent on the physical conditions of the GEP and its environment, such as:
e Physical status of the GEP (intact -> fully degraded)
e Depth of burial of GEP
e Soil conditions above GEP
e Water currents.

The environmental risk to marine organisms is controlled by the uptake in these organisms which in turn is
controlled by the aqueous concentration of mercury in the seawater or in the sediment pore water and in easily
available sediment fractions (Chen, et al., 2009) and (Lawrence & Mason, 2001).
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When the GEP material breaks down and becomes a part of the seabed sediment along the route, the
environmental risk will be associated with the mercury concentration in the biologically active layer at the
sediment water interface, often referred to as the bioturbation layer, typically the upper 5 cm to 15 cm of the
seabed sediment with a global mean (£SD) of 5.75 + 5.67 cm (n = 791) (Teal, Bulling, & Parker, 2008). This
indicates that most of the bioturbation will occur at shallower depths than 10 cm in the sediment, making 10
cm a reasonable but conservative estimate of the thickness of the biological active zone.

The work undertaken by NGI (NGI, 2021) has been referred to throughout this Section to describe the fate of
mercury and environmental risks associated with the mercury content of the GEP in the case of in situ
abandonment. This work and assessment is based on the burial status and Zones (1-3) of GEP, presented in
Table 8-18 and Figure 8-5. It should be noted that the burial status is particularly important for the risk
assessment of the mercury in the long term. The GEP within Commonwealth waters is partially to fully exposed
from KP 38.8 (refer Section 4.5). However, as described in previous Sections, over the next 70 to 100 years
the GEP is likely to self-bury to approximately 60% - 90% of its diameter through the areas of soft seabed and
the breakdown / corrosion of the GEP will occur post this period (refer Figure 8-4) (Atteris, 2014).

The GEP crosses from State to Commonwealth waters at approximately KP 35. Whilst the assessment in this
Section and the NGI, 2021 assessment also includes the release of mercury into the sediment within State
waters, this is for context and information purposes.

Table 8-18: GEP Burial

Trenched and Fully Partially Exposed Secondary Exposed

Buried Stabilisation

Zone 1 Zone 2 Zone 3

From To From To
18 18

38.8* 38.8 61.7

KP -0.4
zlr\rlgter depth 0 10 10 70 70 133

*Note, at approximately KP 35 the GEP crosses the State / Commonwealth waters boundary
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Figure 8-5: GEP Burial

The assessed GEP breakdown scenarios in NGI, 2021 are summarised in Table 8-19. Scenario 4 is
considered most relevant as a worst case release of mercury from the GEP.
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Table 8-19: NGI, 2021 Assessed Scenarios

Zone 1: Fully Buried
Length of section: 18 km

If shorter buried sections
from Zone 2

are included: 28 km

Zone 2: Partially Exposed
Length of section: 20 km

If shorter buried sections
are excluded:

11 km

AUSTRALIAN PRODUCTION UNIT

Zone 3: Fully Exposed
Length of section: 23 km

Scenario 1: Pipeline
sealed and intact
(situation today)

Corrosion protection by
sacrificial anodes are intact,
no exposure of
contaminated internal part
of pipeline to water.

Corrosion  protection by
sacrificial anodes are intact,
no exposure of contaminated
internal part of pipeline to
water.

Corrosion protection by
sacrificial anodes are intact, no
exposure of contaminated
internal part of pipeline to
water.

Scenario 2: Pipeline
degradation  starts,
and corrosion causes
holes in the pipe

Inside of pipeline s
exposed to seawater, water
movement is restricted.

Inside of pipeline is exposed
to seawater, water movement
is restricted.

Inside of pipeline is exposed to
seawater, water movement is
restricted.

Scenario 3: Pipeline
is degraded to more or
less full collapse

Inside of pipeline s
exposed to seawater, water
movement in the pipeline is
restricted.

Inside of pipeline is exposed
to seawater, substantial parts
of the pipeline material are
spreading, movement of
water inside pipeline is

Inside of pipeline is exposed to
seawater, substantial parts of
the pipeline material are
spreading, movement of water
inside pipeline is unrestricted.

somewhat restricted in buried
sections and unrestricted in
exposed sections.

Scenario 4: Pipeline
fully degraded and
becomes a part of the
sediment

Contaminated pipeline
material has become part of
the sediment, contaminated
material is buried below 120
cm  sediment, mercury
transport is dominated by
diffusive  or  advective
transport in the sediment.

Contaminated pipeline
material has become part of
the sediment, contaminated
material is partly buried,
mercury transport is
dominated by diffusive or
advective transport in the
sediment or mass-transfer
from exposed contaminated
materials.

Contaminated pipeline material
has become part of the
sediment, and mixed into the
surface sediment, mercury
transport is dominated by
mass-transfer from exposed
contaminated materials.

In coupons treated with MerCure to remove >97 % of the mercury, an extended leaching test was conducted
lasting 112 days (Qas, 2021c). The ratio of exposed surface and volume of seawater used in the test
corresponded to the ratio in the GEP. No mercury was detected in the seawater after 112 days. The detection
limit of mercury was 0.2 ug/L, and no mercury was detected above the detection limit during the experiment.
This is in line with the speciation data for the MerCure treated samples, which show that mercury for the most
part remains as stable and insoluble mercury supplied after the treatment. (Qa3, 2021c). The only release of
mercury to the marine environment determined to present a credible impact is once GEP is fully degraded and
becomes a part of the sediment (Scenario 4, Table 8-19).

Scenario 4: Pipeline fully degraded and becomes a part of the sediment

The evaluation of stability and degradation of the GEP (Atteris, 2014) assumes that the first pinholes will appear
around year 2100 (80 years from now), after which it is expected that GEP degradation occurs within 100-
1,000 years (refer Figure 8-4). During the degradation some of the GEP material will be released to the water
phase, some of this as dissolved material but the major part of the material will be detached from the GEP
structure as particles of solid material, as presented in Table 8-17 and summarised in Table 8-20, below. The
steel particles will also contain mercury (mercury in steel). These particles will become a part of the sediments
along the GEP route. The spreading of the mercury contaminated particles, and therefore the area
contaminated and the concentration in that area will depend on the degree of burial of the GEP, water currents
and particle size of detached material.

This section discusses estimates of this spreading of mercury contaminated particles and its consequences
for mercury concentration in the sediments.
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Table 8-20: Features associated with full degradation

Zone 1: fully buried
Length of section: 17.986

If shorter buried sections
from zone 2 are included:
28.669 km

Zone 2: partially exposed

Length of section: 20.831
km

If shorter buried sections
are excluded: 10.683 km

Zone 3: Fully exposed

Length of section: 22.883
km

Scenario 4: Pipeline
fully degraded and
becomes a part of
the sediment

Pipeline material is degraded to
Iron(Il) sulfide or Iron(Ill) oxide-
hydroxide and mixed with
sediment.

The material is still buried
under >120 cm sediment.

Pipeline material is
degraded to Iron(ll) sulfide
or Iron(lll) oxide-hydroxide
and mixed with sediment.
The material is still buried
under 0 - 40 cm sediment.

Pipeline material is degraded
to Iron(ll) sulfide or Iron(lll)
oxide-hydroxide distributed
around the pipeline route and
mixed with sediment in the
upper 10 cm of the seabed

(the biologically active zone).

Deposition of new sediment over the GEP

Sedimentation and accumulation of new sediment can influence the degree of exposure of the GEP during
degradation and the concentration of mercury in the sediment. This is caused by dilution of the contaminated
particles by cleaner new sediment particles, and eventually the availability of mercury on the seabed by
creation of a natural capping layer isolating the contaminated material from the surface sediment and the
overlying water.

Unfortunately, not much information about the sedimentation rate is available for this area. However, based
on one dated sediment core reported by Glenn, 1997, NGI, 2021 have made some assumptions about the
sedimentation rate and its consequences for the seabed contamination after the GEP is degraded.

Glenn (1997) reports sedimentation rates of 22, 43 and 223 cm/y in three sections of one investigated core.
This corresponds to 0.2 - 2.23 mm/y. The high values were found in the part of the core aged to be more than
11,000 years old. Based on this an estimated sedimentation rate of <1 mm/y around the GEP is derived. Closer
to land, it is also likely that areas with locally much higher sedimentation rates can be found.

As described in previous Sections, over the next 70 to 100 years the GEP is likely to self-bury to approximately
60% - 90% of its diameter through the areas of soft seabed and the breakdown / corrosion of the GEP will
occur post this period (refer Figure 8-4) (Atteris, 2014).

Distribution of mercury on the surface sediment

NGI, 2021 utilised information from existing mercury contaminated sites to estimate or constrain the potential
distribution of the mercury in the seabed sediment following the degradation of the GEP. One particular case
from offshore Norway where a German submarine (U-864) with its crew and a 67-tonn mercury cargo was
sunk by a British submarine in 1945 at the end of World War Il can potentially be relevant for this case.

The submarine case is relevant as it involves:
e High mercury concentration on the seabed.
e Exposed offshore environment with approximately 150 m water depth.
e Mercury was originally contained in steel constructions (canisters).

e The submarine wreck and the mercury has been exposed on the seabed for more than 75 years, which
is the same order of magnitude as the time spans considered for degradation of the pipeline. Most of the
sediment data were collected from 2005 — 2013 (60 — 68 years after the incident).

However, there is one important difference between the submarine with the mercury cargo and the GEP with
the mercury contaminated steel. The submarine was sunk by a torpedo that as far as is known exploded inside
or close to the submarine while in the water mass above the seabed. This means that a much more powerful
force caused the initial spreading of the mercury than in any likely scenarios for the pipeline. After the wreck
and what was left of the cargo sunk to the seabed, processes of degradation and spreading of mercury can
be expected to be more similar between the two cases. It is suspected that the initial spreading had a
substantial influence on the distribution of mercury on the seabed sediment, but also the actions of currents
and other mixing and transporting mechanisms have contributed to the distribution that is found at the seabed
today.
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Due to this, the sediment mercury data from this case has been used as an upper constraint to what can be
the distribution of mercury in the seabed after the degradation of the GEP. It is further worth noting that the
amount of mercury in relation to the submarine is considerably higher compared to the GEP, with 67 tonnes
distributed over a limited area (Figure 8-6).

Note: Legend in figure shows colour coding of the circles showing concentrations found in sediment samples in mg Hg/kg. Colour coding is according to
Norwegian sediment quality classification system. The yellow line shows planned area for capping including safety margins to cap all contaminated
sediment. Blue line is NGls estimate of the perimeter of the contaminated area, including concentrations above 0.15 mg Hg/kg (green circles). The grey
arrow indicates the representative width of this area (Norwegian Coastal Authorities (Kystverket), 2014).

Figure 8-6: Distribution of mercury at the seabed around the wreck of submarine U-864.

The estimated representative width of the contaminated area around the wreck of U-864 is 250 m (Figure 8-6).
This is taken as the maximum width to which spreading of mercury from the GEP can contaminate the sediment
around the pipeline when it is degraded. It is further assumed that the mercury will mix with the sediment in
the upper 10 cm of the seabed (the biologically active zone), and distribute evenly outwards from the GEP,
resulting in a linearly decreasing mercury concentration from a maximum at the GEP position each side
(illustrated in Figure 8-7).

Distance of maximum mercury

Pipline diameter L= spreading (5 or 125 m)
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Figure 8-7: lllustration of pipeline dimension relative to thickness of biologically active layer and
assumed concentration distribution in biologically active layer at maximum spreading of mercury.
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Calculations of the concentration of mercury in the sediment in the biologically active zone were made by NGI,
2021 assuming the distribution of the mercury concentration described above and illustrated in Figure 8-7 and
using the density and content of dry matter in the sediment from previous geotechnical investigations of the
GEP route. NGlI, 2021 then calculated mercury in sediment, based on a 95% mercury removal, described in
Section 4.7. Only in cases when the GEP material spreads a small distance away from the GEP location (<5
m) sediment concentrations were determined to reach above a value of 0.15 mg Hg/kg (ISQG-low value)
(Table 8-21). The average concentration in sediment (mg/kg) was determined 0.13 within 5 m of the GEP,
potentially contaminating a surface area of 0.098 km?.

Table 8-21: Calculated mercury concentration and contaminated areas after degradation and
spreading of GEP material on seabed (NGI, 2021)

Concentration Average

Sideways Concentrationin  atcentre=  concentration CPOtem.ia”yd
distribution of ~ Cleaning (%)  pipeline material ~ maximum in sediment S?J’;}:rcnér;?tez
mercury (mg/kg) concentration (ma/kg) (km?)
(mg/kg)
5m Cleaning 95% 08 0.26 0.13 0.098
125m Cleaning 95% 08 0.010 0.005 0

Table 8-22 summarises the risk assessment carried out for the Scenario 4 (full degradation) along the different
GEP burial zones (1-3) (NGI, 2021), based on the results in Table 8-21.
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Table 8-22: Pipeline condition summary (NGI, 2021)

Condition Zone 1: fully buried | Zone 2: partially exposed ‘ Zone 3: fully exposed

Pipeline material will to some extent
spread to the seabed around the
pipeline location.

The mercury is fully The mercury is fully Concentrations in the sediment will be

isolated from the isolated _from _the seabed dependent on the degree of cleaning
Pipeline fully sgabgd surface. . s#rfaig if bL!I‘Ied geeper and s_preading. Aﬂer_ a successful
degraded and Diffusive transport will t ar;) g cminto the cleaning of the pipeline, average
becomes a part of the | resultin sga e_ : _ mercury concentrations within the
sediment (Scenario 4) concentrations in the Diffusive transport will dispersion zone (5m sideways) are

biologically active result in concentrations in expected to be below 0.15 mg Hg/kg

zone well below the biologically active zone | (ISQG-low value). Mercury

ISQG-low value. well below ISQG-low value. | concentrations are expected to

exceed the ISQG-low value only in
the case of very limited spreading
(refer Table 8-21).

In zones 1 and 2, where the GEP is buried or partially buried, diffusive transport will result in concentrations in
the biologically active zone well below ISQG-low value.

In zone 3, there is a potential for a contaminated area of 0.098 km? at below the ISQG-low value (average at
0.13 mg/kg) (refer Table 8-21), however no associated adverse impacts to benthic organisms in sediments
below or adjacent to the GEP are anticipated. The level of mercury may increase within the sediments adjacent
(<5m from GEP) and below the GEP and contribute to a change in the long term sediment quality (along with
the other releases from the GEP), however mercury concentrations are expected to exceed the guideline only
in the case of very limited spreading (NGI, 2021) and an average concentration in sediment (mg/kg) of mercury
within 5m of GEP is calculated below the ISQG-low value (refer Table 8-21). This local, minor change in
mercury in sediment will not adversely impact the benthic organisms present nor lead to mercury accumulation
in the food chain. It should be noted, that whilst the GEP in zone 3 is exposed, over the next 70 to 100 years
the GEP is likely to self-bury to approximately 60% - 90% of its diameter through the areas of soft seabed
(Atteris, 2019a). It is therefore likely that the contaminated area shown in Table 8-21 is reduced and
concentrations in the biologically active zone will be well below ISQG-low value, as per zones 1 and 2, where
the GEP is buried or partially buried (refer Table 8-22).

Given the lack on sensitive habitat on the seabed along the GEP (refer Section 5.4.1) impacts from the release
of mercury as the GEP degrades are unlikely to result in an impact greater than a localised, minor long term
change in sediment quality within the operational area. Sediment-burrowing infauna and surface epifauna
invertebrates on or around the GEP may alter over time as the GEP breaks down, impacts, however these
communities vary naturally through time and any impacts would be localised and minor.

Discharges from GEP Cutting

Given the lack on sensitive habitat on the seabed along the GEP (refer Section 5.4.1) and the very minor
amount of material lost during cutting and recovery are unlikely to result in an impact greater than a localised,
minor change in water and sediment quality within the operational area.

The operational area overlaps the Ancient Coastline at 125 m depth contour (refer Figure 5-4) and seabed
metals and concrete discharge may directly change the quality of a very small, localised area of sediments
over the KEF. However, no lasting effects are anticipated to the ecological properties of the KEF.

Species Recovery Plans and Threat Abatement Plans

BHP has considered information contained in relevant recovery plans and approved conservation advice for
cetaceans and marine turtles that identify chemical discharges/pollution and plastics as a threat (Section 10).
This includes the objectives and actions with the Recovery Plan for Marine Turtles in Australia 2017-2027 and
the Threat Abatement Plan for the impacts of marine debris (which includes the release of plastics) on the
vertebrate wildlife of Australia's coasts and oceans.

It is also noted that the National Plastics Plan (DAWE, 2021) recognises the issue of microplastics in the
marine environment and includes supporting global action to address marine plastic debris, including the
implementation of the Threat Abatement Plan for the impacts of marine debris on the vertebrate wildlife of
Australia’s coasts and oceans.
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8.7.4 Demonstration of As Low As Reasonably Practicable

The ALARP process for the environmental risk is summarised in Table 8-23. This process was completed as
outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction proportional
to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-23: Subsea Discharges — As Low As Reasonably Practicable Assessment Summary

Associated
Reason Performance
Standard

Hierarchy of Accept/

Control Measure

Control Reject

Eliminate Removal of GEP Reject Section 3 determined that leaving the GEP in situ -
provides equal or better environmental outcomes
compared to complete removal. Furthermore, GEP
has the potential to provide a benefit due to the
creation of a hard substrate habitat on a seabed
predominantly comprised of soft sediment, even
when partially buried.

The removal of the GEP has been included as a
contingent activity. Section 4.8 includes the GEP
removal philosophy.

Reduction of | Reject Atteris (Atteris, 2019b) and NGI (NGI, 2021) -
mercury in identified and ranked methods and technologies
sediment below that that could remove or reduce mercury from the GEP
from MerCure use in the marine environment. Based on the outcomes,

the use of MerCure was selected as the best
means for achieving an acceptable level of mercury
decontamination in the GEP. Other means of
removal or reduction (e.g. use of other
decontamination solutions and methods) have
been investigated but offer inferior decontamination
potential or have been discounted during the CEIA
(Section 3).

As described in Section 4.7, a MerCure pig has
been developed to remove mercury from the GEP.
BHP has conducted extensive work to design
mercury removal activities for the highest
practicable level of mercury removal (Qa3, 2021b,
Qa3, 2021b). Trials were performed at increasing
contact time intervals to determine the most
appropriate pig pill length for the in situ
decontamination of the GEP. The selected mercury
removal activity and pigging program (Section
4.7.2) is designed to remove the mercury to an
acceptable level (defined in Section 8.7.5).

BHP have selected the most appropriate chemical
solution and pigging runs to achieve an acceptable
level of mercury removal. Other options were
determined impracticable or do not achieve the
required outcome.
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Associated
Performance

Administrate

Environmental
monitoring of the
seabed to assess
any impacts to the
seabed from GEP
breakdown

Reject

Studies have shown the degradation of the GEP
will occur over a period of hundreds to thousands
of years (refer Section 8.7.2), therefore the rate of
change is predicted to be slow and unlikely to be
easily detected over short to medium timeframes.
Given the timeframe for breakdown of materials,
ongoing monitoring is impractical. In addition the
impact from the GEP breakdown is unlikely to result
in an impact greater than a localised, long term and
minor change in sediment quality. This impact is
determined  acceptable based on BHP
environmental risk acceptability criteria
(Section 7.3).

Control grossly disproportionate. Monitoring will not
reduce the consequence of any impacts to the
seabed / sediment quality (which has already been
determined localised and minor), and the costs
associated with the level of monitoring required to
accurately assess any impacts greatly outweighs
the benefits.

Whilst ongoing monitoring has been determined
not to be required based on the ALARP
assessment above, an as-left ROV survey will be
undertaken along the GEP left, either left in situ or
removed (refer Section 4.8).

Further detail and justification on
monitoring is provided in Section 12.4.2.

long term

Standard

Engineering

Bury the GEP
through backfill so
all material as it
degrades is buried.

Reject

Burying the GEP mechanically would ensure that
during the degradation the material would remain
within the seabed adjacent to the GEP. This would
negate or reduce the release of microplastics within
the water column from the breakdown of the HSS
or FBE and mercury. Whilst it is possible to
mechanically bury the GEP, it would require
seabed excavation and multiple vessel use,
resulting in vessel impacts and risks, seabed
disturbance, and a reduction in local water quality.
All which outweigh the discharges from GEP
breakdown.

The GEP is expected to self-bury through natural
processes over a period over 70 — 100 years
(Atteris, 2019a), which is prior to the degradation of
the GEP itself and release of material. The control
therefore would provide little benefit and is
determined grossly disproportionate. It should also
be noted that there is no guarantee that the GEP
would stay buried if backfilled.
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Hierarchy of Accept/ Associdied
Control Measure : Reason Performance
Control Reject Standard
Prior to | Accept The average mercury concentration in sediment PS8.7.1
decommissioning (mg/kg) was determined 0.13 within 5 m of the
GEP in situ, GEP, potentially contaminating a surface area of
mercury in GEP 0.098 km? (Table 8-21). The concentration is below
must be removed to the value of 0.15 mg Hg/kg (ISQG-low value) and
an acceptable level, therefore is ‘low risk’ in sediments.
as  defined in Achieving an acceptable level of mercury removal,
Section 8.7.5 and as defined in Section 8.7.5 has been determined
determined by the to result in a minor change to the sediment quality
method in Section adjacent and beneath the GEP (refer Section 8.7.3)
4.74 and ‘low risk’ as defined by ANZECC (2000) and is
acceptable.

In the event that the resultant mercury
concentration after cleaning is above the
acceptable level, as defined in Section 8.7.5 the
then GEP will not be decommissioned in situ.

Whilst there are costs and environmental impacts
(through vessels use and seabed disturbance)
associated with undertaking the GEP removal if
acceptable levels of mercury removal is not met,
the environmental benefit outweighs any of these
costs and minor impacts.

Less cuts during the | Reject Less cuts will provide a minor reduction in the -
GEP removal or material discharges. The number of GEP cuts
completing GEP required will be determined through engineering
removal through s- assessments, which have not been completed yet.
lay reeling. As included in Table 4-8, it is likely that GEP is cut

into either 36m sections or 48 m sections.

As described in Section 4.8, the information
required to determine if the S-lay method can be
used will not available until after the mercury
cleaning and decontaminations pigging scope
(Section 4.7) has been completed. Hence, the
subsea cut and recovery option is the default
method.

ALARP Summary

Impacts are considered localised and minor from subsea GEP discharges. Reasonable control measures were
identified in Table 8-23 to further reduce impacts but rejected since the associated cost and sacrifice was
grossly disproportionate to any benefit. The impacts are therefore considered reduced to ALARP.

The decommissioning of GEP in situ will only proceed if mercury is removed to a level that is acceptable for
mercury in sediments (refer Section 8.7.5) as verified through the method detailed in Section 4.7.4. The GEP
will be removed as per Section 4.8 in the event that that the mercury acceptability is not met.

8.7.5 Demonstration of Acceptability

Subsea discharge impacts will not result in potential impacts greater than temporary and minor reduction in
water and sediment quality. Further opportunities to reduce the impacts have been investigated in Table 8-23.

No concerns or objections regarding subsea GEP discharge impacts have been raised by relevant
stakeholders. BHP has considered information contained in recovery plans and threat abatement plans
(Section 10). The impact is not inconsistent with the principles of ESD (as defined under the EPBC Act) (refer
Table 8-24). The environmental impacts meet the BHP environmental risk acceptability criteria (Section 7.3).
BHP considers the impact to be managed to an acceptable level.

The following subsections provide further detail on the determination of acceptability for subsea discharges
from the GEP breakdown or contingent GEP removal.
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Principles of ESD Assessment

As outlined in Section 3A of the EPBC Act, the titleholder needs to ensure that the activity is undertaken in a
manner not inconsistent with the ESD. The equal or better environmental outcomes evaluation assess the
activity and impact against the relevant principles of ESD Table 8-24.

Table 8-24 Assessment of Impact Against the Principals of ESD

Principals of ESD Assessment

Decision-making processes should effectively | The impact assessment has assessed both the long-term and
integrate both long-term and short-term economic, | short-term, environmental, and social aspects associated with
environmental, social and equitable considerations | leaving the GEP in situ.

(the integration principle) In the short term the GEP is providing habitat for a number of
commercial fish species and is likely to continue to do (refer
Section 8.1). Given the timeline (Figure 8-4) of degradation of the
GEP, over the short term there is limited environmental impact
from the subsea discharge from its breakdown.

The degradation of the GEP over the long term has been
assessed by Atteris, 2019a. Over the next 70 to 100 years the
GEP is likely to self-bury to approximately 60% - 90% of its
diameter through the areas of soft seabed. Through areas of hard
seabed, burial is unlikely though burial due to high sediment
deposition rates that have been observed in GEP surveys (BHP,
2017h).

Degradation of the GEP will occur after the next 800 years
(Figure 8-4), when the GEP has significantly self-buried. The
releases from GEP will largely be buried within the sediment
adjacent and beneath the GEP. Where the GEP is exposed there
will be releases into the marine environment of steel, concrete,
plastics and mercury. Whilst these materials will largely remain
local to the GEP there is the potential for larger exposed pieces
of plastics to erode and fracture into microplastics.

Given this degree of self-burial, lack on sensitive habitat on the
seabed along the GEP (refer Section 5.4.1) and nature and
volumes of the subsea releases as the GEP degrades over the
long term, the releases are unlikely to result in an impact greater
than a localised, minor long term change in sediment quality
within the operational area. This is further expanded on in Section
8.7.3.

Whilst there is a release of plastics (over hundreds of years, refer
Section 8.7.2) from the GEP, the volumes relatively low quantity
(refer to Table 8-15) and make up 0.3% of the overall GEP by
weight). The release plastics will be predominately buried within
the seabed as the GEP degrades. The contribution of
microplastics from the GEP breakdown is not considered to result
in an impact greater minor to a small number of marine fauna.
Impacts will not be at the population level to marine fauna. It is
however recognised that the plastic degradation does contribute
to the overall volume of microplastics within the marine
environment.

If there are threat of serious or irreversible damage | The impact assessment has been supported by a number of
lack of full scientific certainty should not be used as | studies including:

a reason for postponing measures to prevent | ,  aeris (2019a). Griffin In situ Decommissioning Scenario —
environmental - degradation (the ‘precautionary Material Degradation Study. 00GA-BHPB-R00-0043.

principle’) . . o

e NGI. (2021). Griffin Export Pipeline Decommissioning.
Mercury Pipeline Release Study. DOC.NO. 20206029-R1-1.
REV.NO. 1 / 2022-01-19

These along with the understanding of the seabed and habitat
along the GEP (Refer to Table 5-4 for details of the surveys along
the GEP) ensure that there is a level of scientific certainty in the
risk assessment for the GEP degradation and associated impact.
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Principals of ESD Assessment

The principle of intergenerational equity- that the
present generation should ensure the health,
diversity and productivity of the environment is
maintained or enhanced for the benefit of future
generations (the ‘intergenerational principle’)

Degradation of the GEP will occur over the next 800 years
(Figure 8-4), when the GEP has significantly self-buried (burial
described in Section 8.6). The releases from GEP will largely be
buried within the sediment adjacent and beneath the GEP. Where
the GEP is exposed there will be releases into the marine

environment of steel, concrete, plastics and mercury. Whilst
these materials / contaminants will largely remain local to the GEP
there is the potential for larger exposed pieces of plastics to erode
and fracture into microplastics.

Given the release period of the plastics (over hundreds of years,
refer Section 8.7.2) and the low quantity of plastics released (refer
to Table 8-15) which will predominately be buried within the
seabed as the GEP degrades, the contribution of microplastics
from the GEP breakdown is not considered to compromise the
marine environment for future generations.

The average concentration in sediment (mg/kg) was determined
0.13 mg Hg/kg (below the ISQG-low value) within 5 m of the GEP,
potentially contaminating a surface area of 0.098 km?2. This
concentration will reduce as sediment moves overtime due to
hydrodynamic forces. The productivity of the environment will be
maintained should the mercury in sediment be below the 1ISQG-
low value.

The conservation of biological diversity and
ecological integrity should be a fundamental
consideration in decision making (‘the biodiversity
principle’)

The impact assessment has assessed both the long-term and
short-term, environmental, and social aspects associated with
leaving the GEP in situ and its degradation.

The CEIA (Section 3) includes both biological diversity and
ecological integrity in the decommissioning decision making. The
CEIA demonstrates the abandonment in situ alternative will result
in equal or better environmental outcomes compared to full
removal, which is required by NOPSEMA’s Section 572
Maintenance and Removal of Property policy (NOPSEMA,
2020b)

Mercury Removal Acceptability

Table 8-25 presents the mercury remaining in GEP Steel after an effective MerCure treatment.

Table 8-25: Mercury in GEP Steel after MerCure Treatments
Average Mercury Remaining in GEP Steel
(mg/kg)

95%* 1.73
Note 1: provided as a conservative lower limit of removal efficiency

Mercury Removal

A post treatment concentration of mercury in GEP steel of 1.73 mg/kg must be achieved before
decommissioning the GEP in situ. Thisis based on a removal efficiency of 95%, which provides a conservative
upper limit of mercury in the GEP. In reality the Qa3, 2021b and Qa®, 2021c trials have achieved a higher level
of mercury removal.

Based on a 95% level of mercury removal and a resultant GEP average mercury in steel of 1.73 mg/kg,
mercury in sediment is determined to be below 0.15 mg Hg/kg as the GEP breakdown and disperse over the
seabed, which is below the ANZECC ISQG-Low value (NGI, 2021) (a description on the process of GEP
breakdown and how this determination has been made is provided in Section 8.7.3). As per ANZECC, 2000
below the 1ISQG-Low value denotes a concentration below which adverse effects to benthic organisms and
presents a ‘low risk’ within sediments. Achieving an average concentration of mercury in sediment below the
ISQG-Low value is determined to be an acceptable level of risk that meets the BHP environmental risk
acceptability criteria (Section 7.3).

The level of mercury removal within the GEP is determined by the verification process as described in Section
4.7.4.

BHP | 162



GRIFFIN GAS EXPORT PIPELINE DECOMMISSIONING ENVIRONMENT PLAN AUSTRALIAN PRODUCTION UNIT

Monitoring to meet the requirements of NOPSEMA General Direction (832)

Whilst ongoing monitoring has been determined not to be required based on the ALARP assessment (refer
Table 8-23) and the acceptability of the impact, an as-left ROV survey will be undertaken along the GEP left
either left in situ or removed (refer Section 4.8). Footage will be provided to NOPSEMA to meet the
requirements of NOPSEMA General Direction (832), which requires:

‘Provide, to the satisfaction of NOPSEMA, for the conservation and protection of the natural resources in the
title areas within 12 months after property referred to in direction 1 is removed’

and

‘Make good, to the satisfaction of NOPSEMA, any damage to the seabed or subsoil in the title areas caused
by any person engaged or concerned in the operations authorised by the titles within 12 months after property
referred to in direction 1 is removed’.

Further detail on long term monitoring is provided in Section 12.4.2.

Acceptability against the Annex 1(2) of the 1996 London Protocol

Annex 1(2) of the 1996 London Protocol to the convention on the prevention of marine pollution by dumping of
waste and other matter (update to London Convention and Protocol 1972) describes that material capable of
creating floating debris or otherwise contributes to the pollution of the marine environment has to be removed.

Decommissioning GEP in situ as a whole does not constitute as a floating material and the GEP is currently
providing a habitat for numerous commercial fish species (refer Section 5.7.1) As described in Table 4-3 the
GEP is made up of an array of materials, a small portion of which is the plastics within the HSS and FBE.
Whilst the GEP is fully intact these materials are contained within the GEP. Over the period of the GEP
degradation (refer Figure 8-4) the HSS and FBE will degrade as per the events and process presented
Table 8-16 and Table 8-17 respectively. As described in Section 8.7.3 where the FBE and HSS are exposed
above the regional scour, they have the potential to degrade into microplastics and be dispersed within the
marine environment. Whilst this release constitutes marine pollution, the CEIA (Section 3) demonstrates the
abandonment in situ approach will result in equal or better environmental outcomes compared to full removal,
which is required by NOPSEMA'’s Section 572 Maintenance and Removal of Property policy (NOPSEMA,
2020b).

8.7.6 Environmental Performance Outcome, Performance Standards and Measurement
Criteria

The ALARP process for the environmental aspect is summarised in Table 8-26. This process was completed
as outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction proportional
to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-26: Subsea Discharges from GEP — As Low As Reasonably Practicable Assessment

Summary
Performance Performance Standard Measurement Criteria
Outcome
Mercury in GEP is pPsS8.7.1 Records show that the
removed to an Prior to decommissioning GEP in situ, mercury in concentration of mercury in the GEP
acceptable level, as GEP must be removed to an acceptable level, as is at an acceptable level, as defined
defined in Section 8.7.5 | defined in Section 8.7.5 and determined by the in Section 8.7.5 and determined by
and determined by the method in Section 4.7.4. the method in Section 4.7.4 prior to
method in Section 4.7.4 decommissioning in situ.
prior to
decommissioning in
situ.
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8.8 Waste Generation

8.8.1 Summary of Risk Assessment and Evaluation

Aspect Source of Hazard Potential Impact

Likelihood Factor

-
=
[
g
=
o
@)
=
2
10
o
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Severity Factor

Residual Risk
Acceptability

Waste (hazardous Increase waste to landfill.

Waste =

Generation | and non- Additional usage of onshore Type A
hazardous) waste reception facilities. 10 N/A - Low Order
generated during Impact
vessel activities
Mercury Increase waste to landfill. Tvoe A
decontamination Additional usage of onshore P

. ! v 10 N/A - Low Order

chemicals waste reception facilities. Impact
GEP recovered as Increase waste to landfill. Type A
waste (contingent Additional usage of onshore 10 N/A B Low Order
GEP removal) waste reception facilities. Impact

8.8.2 Source of Hazard

Project Vessel Waste

Project vessels generate a variety of solid wastes, including domestic and industrial wastes. These include
aluminium cans, bottles, paper and cardboard, scrap steel, chemical containers, batteries and medical wastes.

Waste is segregated on-board the project vessels and stored in designated skips and waste containers.
Wastes are segregated into the categories of:

e non-hazardous waste (or general waste)

e hazardous waste

e recyclables (further segregation is conducted in line with practices at existing BHP operations in the
region).

General non-hazardous waste includes domestic and galley waste, and recyclables such as scrap materials,
packaging, wood and paper and empty containers. Volumes of non-hazardous waste generated on vessels
are generally minor.

Hazardous wastes are defined as those that are or contain ingredients harmful to health or the environment.
Hazardous wastes likely to be generated on-board the project vessels include oil-contaminated materials (such
as sorbents, filters and rags), chemical containers and batteries.

Mercury Decontamination Chemicals

Mercury and hydrocarbon decontamination chemicals (MerCure and HyDex) are captured during the mercury
removal activities (Section 4.7). Mercury decontamination chemicals are captured onshore and is managed in
accordance with an appropriate State Environment Plan, submitted in accordance with the Petroleum
(Submerged Lands) (Environment) Regulations 2012 and Petroleum Pipelines (Environment) Regulations
2012.

Waste management practices specific to the decontamination chemical waste includes:

e After use, the spent chemicals will be neutralized and filtered. Spent MerCure chemical needs to be
treated with a reciprocal amount of the neutralization chemical (unless specified otherwise, Sodium
Hydroxide (NaOH)).
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e Stabilised chemical waste will be reduced using THIS FAR-CH filtration system. All fluid waste (spent
chemicals, etc.) will be neutralised and filtered utilizing the THIS FAR-CH filter system to meet
compliance for the desired method of disposal. Contaminant levels must be met for each stage of the
process in compliance with Government specified criteria. Level of Acceptance Disposal Oil & Grease
Total Petroleum Hydrocarbons (TPH) <15ppm Mercury (Hg) <0.005ppm (<5ppb) pH 5.5 - 9.0
Temperature (°C) <40°C Total Suspended Solids (TSS) <50mg/L This results in all Mercury being
extracted as a mercury compound dry scale/sludge for licensed treatment and disposal. The majority of
the waste fluid (typically 90-95%) being compliant for normal disposal. The highly concentrated sludge
will be packaged onshore and transported by THIS to a licensed final disposal facility for treatment

The total volume of decontamination chemical waste is approximately 350 m2.
GEP Recovered as Waste (contingent GEP removal)

Table 4-3 presents the weights and materials within the GEP. Table 8-27 presents the total waste material
from GEP within Commonwealth waters by weight.

Table 8-27: GEP Material and Approximate Weight — Commonwealth waters only

Material ‘ Weight (tonnes)
Steel 1,700
Plastics 15
Concrete 2,500
Mastic 85

Recovered GEP will be removed from the title area and disposed of in accordance with the waste management
plan developed during the contracting phase. The waste management plan will address the waste
management hierarchy and disposal methods and appropriate transfer of ownership of recovered equipment.

Recovered GEP may be managed through the following, in accordance with the waste management hierarchy:
e Reduce (note, there are no opportunities to reduce the GEP waste)
e Reuse (note, there are no opportunities to reuse the GEP waste)
e Recycle
e Treatment
e Disposal to landfill

Recycling of the GEP is the preferred waste management approach given reduce and reuse is not feasible.
Recycling of GEP may involve stripping the infrastructure in order to separate the individual materials. The
material can then be segregated and sent to a recycling facility.

In instances where it is not feasible to separate the material within GEP or the material is contaminated and
cannot be treated, then the subsea infrastructure is sent to landfill.

The final waste management strategy for the GEP is still to be defined. The waste management hierarchy
preferences has been provided to the waste management contractors during the tendering process.

The following preferences are made during the waste management contractor tender evaluation:

e Preference for waste management contractors who are able to follow the waste management
hierarchy philosophy, to reduce waste disposal to landfill.

8.8.3 Environmental Impact Assessment

Project Vessels

All waste generated during the petroleum activity will be transported to and managed appropriately by third-
parties. Environmental impacts associated with onshore disposal relate to the small incremental increase in
waste volumes received at the onshore licensed waste recycling and disposal sites. The environmental
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impacts associated with waste disposal onshore are anticipated to be minor, based on the minor quantities
involved and recycling of some materials.

Recovered GEP

Environmental impacts associated with onshore disposal of the GEP will depend on the waste management
approach:

e Recycling of GEP materials requires energy use associated with separating the materials within the
GEP and recycling processes (e.g. use of heat etc). The use of energy has no or very minor
environmental impact.

e The disposal of GEP materials to landfill contributes to the overall volume of waste going to landfill
each year.

Whilst the volumes of waste material (Table 8-27) associated with the GEP are relatively minor compared to
the volume of waste going to landfill in Australia each year (estimated at 20 million tonnes each year (Australian
Bureau of Statistics, 2022)), the exploration of reducing waste to landfill through recycling and other waste
management practices is part of the 2019 National Waste Action Plan (DAWE, 2019). In addition BHP utilise
an ALARP approach to waste impact reduction and follow the waste management hierarchy.

Whilst BHPs waste management philosophy follows the waste management hierarchy, in some instances it is
not always feasible to reuse and recycle GEP waste. In the event that some GEP waste goes to landfill the
environmental impacts are anticipated to be minor, based on the relatively minor quantities involved.

Hazardous waste materials, including that contaminated with Mercury, will be classified and managed in
accordance with the waste management procedures and the NORMs Management Plan (00GA-BHPB-NOO-
0015). This will include ensuring hazardous materials are disposed of by suitable waste management facilities.

8.8.4 Demonstration of As Low As Reasonably Practicable

The ALARP process for the environmental aspect is summarised in Table 8-28. This process was completed
as outlined in Section 7.1.1 and included consideration of all controls, analysis of the risk reduction proportional
to the benefit gained and final acceptance or justification if the control was rejected.

Table 8-28: Waste Management — As Low As Reasonably Practicable Assessment Summary

Associated

Hierarchy of Control Measure g Reason Performance
Control Reject Standard

Accept/

Administrate Hazardous and non- Approve | Securely segregating and isolating the
hazardous waste generated hazardous and non-hazardous waste in
on project vessels will be accordance with Marine Order 95 will
segregated in accordance reduce the likelihood of it being lost to
with Marine Order 95 and the marine environment.
disposed of onshore by a Minor cost involved in segregating the
licensed waste management hazardous and non-hazardous waste
contractor (excluding before disposal onshore by a licensed
putrescible waste and Waste Management Contractor
sewage). (excluding putrescible waste and

sewage).

GEP waste will be managed Approve The development of the waste PS 8.8.2
in accordance with a waste management plan will aim to reduce
management plan. the volume of waste to landfill.
Preference for waste Minor cost involved in waste
management follows the management practices. Environmental
waste management benefit outweighs cost sacrifice.
hierarchy:
e  Elimination and

reduction
e Re-use
e Recycling
e  Treatment
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Associated

Control Measure Acc_ept/ Reason Performance
Control Reject Standard

Hierarchy of

The waste management
plan includes details on:

e  Storage of waste
e  Transport and disposal

of waste
e Waste legislation and
standards
e Waste monitoring and
reporting
GEP waste management Approve | During the contractor evaluation BHP PS 8.8.3
contractor evaluation and will assess the contractors ability to
selection will include a follow the waste management
preference for: hierarchy. By including in the selection
e Contractors who are process a preference for:
able to follow the waste e Contractors who are able to follow
management hierarchy the waste management hierarchy
philosophy, to reduce philosophy, to reduce waste
waste disposal to landfill disposal to landfill

It is anticipated that waste to landfill can
be reduced to ALARP levels.

Minor cost involved in waste
management practices and contract
evaluation. Environmental benefit
outweighs cost sacrifice.

ALARP Summary

The risk assessment and evaluation has identified a range of controls (Table 8-28) that when implemented are
considered to manage the impacts of waste generation from the project vessels to ALARP.

BHP considers the control measures described above are appropriate to reduce the potential impacts of waste
generation from the project vessels. Additional reasonable control measures were identified in Table 8-28 to
further reduce impacts, but rejected since the associated cost or sacrifice was grossly disproportionate to any
benefit. The impacts are therefore considered reduced to ALARP.

8.8.5 Demonstration of Acceptability

Further opportunities to reduce the impacts have been investigated in Table 8-28.

The adopted controls are considered good oil-field practice/industry best practice. No concerns or objections
regarding the routine vessel discharges from the project vessels have been raised by relevant stakeholders.
The impact is not inconsistent with the principles of ESD (as defined under the EPBC Act). The environmental
impacts meet the BHP environmental risk acceptability criteria (Section 7.3). BHP considers the impact to be
managed to an acceptable level.
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8.8.6 Environmental Performance Outcome, Performance Standards and Measurement
Criteria

Performance
Outcome

Performance Standard Measurement Criteria

Waste PS8.8.1 Hazardous and non-hazardous waste transfer
generated is Hazardous and non-hazardous waste generated | records show wastes have been segregated in
segregated on project vessels will be segregated in accordance with Marine Order 95 and disposed
and disposed | accordance with Marine Order 95 and disposed of onshore by a licensed Waste Management
of onshore in | of onshore by a licensed Waste Management Contractor.
accordance Contractor (excluding putrescible waste and
with relevant sewage).
legislation

PS 8.8.2

Records show that a waste management plan

Waste will be managed in accordance with a and includes details on:

waste management plan which explores

opportunities for waste: e  Storage of waste

e Transport and disposal of waste

¢ Elimination and reduction e Waste legislation and standards

e Re-use
e Recycling And thf':lt .Was.tes have been. assessed for:
And includes details on: e Elimination and reduction
e Re-use
e  Storage of waste e Recycling.
e Transport and disposal of waste
e Waste legislation and standards
e  Waste monitoring and reporting.

PS 8.8.3
Waste management contractor evaluation and
selection will include a preference for:

Records show that a waste management

contractor evaluation and selection has included

a preference for:

e  Contractors who are able to follow the waste |
management hierarchy philosophy, to
reduce waste disposal to landfill.

Contractors who are able to follow the waste
management hierarchy philosophy, to reduce
waste disposal to landfill.

8.9 Hydrocarbon Response Operations

8.9.1 Summary of Risk Assessment and Evaluation

=
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Source of Hazard Potential Impact = o = = 9
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Hydrocarbon Hazards Impacts associated with the
Response associated with following:
Operations implementation of | ¢  Vessel movements /
response physical presence Type A
e Light emissions Low
e Noise emissions 10 NA-—| - Order
e  Atmospheric emissions Impact
e Disturbance to natural
habitat
e Routine vessel discharges
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8.9.2 Source of Hazard
The response strategies appropriate to a hydrocarbon response are detailed in the petroleum activity OPEP
(GV-HSE-ER-0011) (Appendix E) and include:

e operational monitoring

e oiled wildlife response

e scientific monitoring.

Response strategies are intended to reduce the environmental consequence of a hydrocarbon spill. However,
hydrocarbon response strategies may result in environmental impacts themselves (for example, those
requiring vessel use). In addition, lack of planned and coordinated response activities or guidance can result
in inadequate response implementation causing further environmental impact.

Environmental impacts associated with vessel use have been described within this EP in the following sections:
e Section 8.1 (physical presence)
e Section 8.2 (light emissions)
e Section 8.3 (noise emissions)
e Section 8.4 (atmospheric emissions)
e Section 8.5 (routine vessel discharges)

Specific impacts relating to response operations are described further below.

8.9.3 Environmental Impact Assessment

Spill response activities may take place in nearshore and on shorelines. The receptors considered most
sensitive to vessel activities near shorelines are seabirds and marine turtles. The Ningaloo coast has a number
of turtle nesting beaches. During the nesting period (November to January) and hatching periods (December
to March) turtle sensitivity to light will be greater.

Given the scale of the response (refer to the petroleum activity OPEP) required any impacts are expected to
be temporary and minor. Impacts will also be considered in the operational NEBA process during the response.

8.94 Demonstration of As Low As Reasonably Practicable

The NEBA process is the primary tool used during spill response to evaluate response strategies with the goal
of selecting strategies that result in the least net impact to key environmental sensitivities. The NEBA process
will identify and compare net environmental benefits of alternative spill response options during the
hydrocarbon response. The NEBA will effectively determine whether an environmental benefit will be achieved
through implementing a response strategy compared to undertaking no response. This will ensure that at the
hydrocarbon response operations reduce additional environmental impacts to ALARP (refer Section 11).

The ALARP assessment process for oil spill strategies is presented in Section 7.2.2. An ALARP assessment
for resourcing for each spill response strategy is presented within Appendix I.

8.9.5 Demonstration of Acceptability

In the event of a hydrocarbon spill, response operations cannot be eliminated. No concerns or objections
regarding hydrocarbon response operations have been raised by relevant stakeholders. The impact is not
inconsistent with the principles of ESD (as defined under the EPBC Act). The environmental impact meets the
BHP environmental risk acceptability criteria (Section 7.3). BHP considers the impact to be managed to an
acceptable level.
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8.9.6 Environmental Performance Outcome, Performance Standards and Measurement
Criteria

EPOs, EPSs and MCs for the effectiveness of the response strategy implementation are detailed within the
petroleum activity Oil Pollution Emergency Plan (OPEP) (GV-HSE-ER-0011) (Appendix E).
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9 Environmental Risk Assessment and Evaluation:
Unplanned Events

The purpose of this section is to address the requirements of Regulations 13(5) and 13(6) of the Environment
Regulations by assessing and evaluating all the identified impacts and risks associated with the petroleum
activity and associated control measures that will be applied to reduce the impacts and risks to ALARP and an
acceptable level. This section presents the environmental impacts and risks associated with unplanned events
of the petroleum activity.

Table 9-1 summarises the impact and risk analysis for the aspects associated with the unplanned events. A
comprehensive risk and impact assessment for each of the unplanned events, and subsequent control
measures proposed by BHP to reduce the risk and impacts to ALARP and acceptable levels, are detailed in
the subsections.
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Table 9-1: Summary of the Unplanned Events, Aspects Potentially Affected and Risk Assessment and Evaluation

Risk Assessment &

Environmental Socio-Economic Evaluation

Activity

Air Quality

Marine Mammals
Marine Turtles
Seabirds/
Shorebirds
Marine Protected
Key Ecological
Shipping Activities
Severity Factor
Likelihood Factor
Residual Risk
%cceptability

Unplanned Events
9.2 Hydrocarbon Release — Marine Diesel
Surface release of MDO from a vessel as a result of an X X X X X X X X 100 | 0.1 10 | Tolerable
external impact (vessel collision) which ruptures an MDO tank
Release of MDO during a bunkering incident X X X X X 10 0.3 3 Tolerable
9.3 Interaction with Marine Fauna
Accidental collision between project vessel and marine fauna ‘ X ‘ X ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 30 ‘ 0.1 ‘ 3 ‘ Tolerable
9.4 Introduced Marine Species
Introduction of introduced marine species ‘ ‘ ‘ X ‘ ‘ ‘ X ‘ ’ ’ X ’ X ’ X ’ ’ 100 ‘ 0.1 ‘ 10 | Tolerable
9.5 Minor Spills and Leaks of Chemicals and Hydraulic Fluid
Minor spills and leaks of chemicals and hydrocarbons on the X X 10 0.3 3 Tolerable
vessel deck reaching the marine environment and from
subsea equipment (such as ROVs)
Leak or loss HyDex from a downline leak fails or failure X X 10 0.3 3 Tolerable
Release of water and dye from decontamination runs #3 and X X 10 0.3 3 Tolerable
#4
9.6 Loss of Solid Hazardous and Non-Hazardous Wastes (including Dropped Objects)
Loss of waste (hazardous and non-hazardous) X X | X X X | X X X X 10 0.3 3 Tolerable
Dropped object X | X X 10 0.3 3 Tolerable
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9.1 Quantitative Spill Risk Assessment Methodology

The worst-case credible release scenario for this EP is defined as a vessel collision resulting in the release of
marine diesel into the marine environment and is presented in Section 9.2.

Quantitative hydrocarbon spill modelling was performed by RPS (2021) on the worst-case credible release
scenario using a three-dimensional (3D) hydrocarbon spill trajectory and weathering model, SIMAP (Spill
Impact Mapping and Analysis Program). SIMAP is designed to simulate the transport, spreading and
weathering of specific hydrocarbon types under the influence of changing meteorological and oceanographic
forces.

The stochastic model within SIMAP performs a large number of simulations for a given release site, randomly
varying the release time for each simulation. The model uses the spill time to select samples of current and
wind data from a long time series of wind and current data. Hence, the transport and weathering of each slick
will be subject to a different sample of wind and current conditions. More simulations will tend to use the most
commonly occurring conditions, while conditions that are more unusual will be represented less frequently.

Results of the replicate simulations are statistically analysed and mapped to define contours of percentage
probability of contact at identified thresholds around the hydrocarbon release point. The stochastic approach
captures a wide range of potential weathering outcomes under varying environmental conditions, which is
reflected in the aggregated spatial outcomes showing the areas that might be affected by sea surface and
subsurface hydrocarbons.

The modelling outcomes are presented in Section 9.2 and provide a conservative understanding of where a
large-scale marine diesel release could travel in any metocean condition. The modelling does not consider
any of the spill prevention, mitigation and response capabilities that would be implemented in response to the
spill. Therefore, the modelling results represent the maximum extent that may be affected.

A 1,000 m3 marine diesel release was modelled at the PLEM (closest location of project vessel use within the
operational area) for summer, winter and transitional seasons and is considered appropriate, although
conservative, for informing the approximate spatial extent of potential impacts from a worst-case credible
release from a vessel collision event during the petroleum activity.

Environmental receptors selected for the modelling are chosen based on protected area status, sensitivity of
habitats to impact, societal values. Appendix H presents the locations of the environmental receptors used in
the modelling.

Table 9-2 presents the parameters and justification used in the modelling.

Table 9-2: Summary of Parameters and Justifications for Marine Diesel Spill Modelling at the Griffin
Pipeline End Manifold Location

| Parameter Description

Number of spill simulations
Hydrocarbon type Marine diesel oil

Release type Surface release

Total spill volume 1,000 m3

Spill volume justification Largest tank of a project vessel (refer Section 4.10)

Release duration Instantaneous

9.1.1 Hydrocarbon Properties

The worst-case credible release scenario for this EP is a vessel collision resulting in the release of MDO into
the marine environment, as presented in Section 9.2. MDO is categorised as a Group Il oil (light-persistent)
based on categorisation and classification derived from AMSA (2015a) guidelines. It has a density of
829.1 kg/m3 (API of 37.6) and a low pour point of -14°C. The low viscosity (4 cP) indicates this oil will spread
quickly when released and will form a thin to low thickness film on the sea surface, increasing the rate of
evaporation. Generally, about 6.0% of the MDO mass should evaporate within the first 12 hours (BP <180°C).
About 40.6% of the MDO mass should evaporate within the first 24 hours (180°C < BP <265°C). After several
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days 95% of the MDO mass should evaporate (265°C < BP <380°C). Around 5% (by mass) of MDO will not
evaporate at atmospheric temperatures and will persist in the environment.

Some heavy components contained in MDO have a strong tendency to physically entrain into the upper water
column in the presence of moderate winds (in other words, >12 knots) and breaking waves, but can re-float to
the surface if these energies abate (RPS, 2021).

The MDO properties are summarised in Table 9-3.

Table 9-3: Marine Diesel Characteristics

Hydrocarbon Initial Viscosity | Component | Volatiles Semi Low Residual | Aromatic
Type Density (cP) BP (°C) <180°C | volatiles | Volatility (%) (%) of
(g/cm?) 180- (%) 265— >380°C whole oil

265°C 380°C <380°C
Non-Persistent Persistent BP

Marine diesel | 0-829 @ 40@ % of total
25°C 25°C % aromatics 1.8 1.0 0.2 - R

9.1.2 Hydrocarbon Exposure Values

As described in Section 5.1, the spatial extent of the EMBA has been derived using stochastic hydrocarbon
fate and transport modelling of the worst-case credible release scenario. To present this large amount of
simulated data in a meaningful way and to inform the impact and risk assessment and environmental
management actions, appropriate hydrocarbon exposure values were applied to each of the hydrocarbon
components (refer Table 9-4). NOPSEMA Bulletin #1 Oil Spill Modelling (2019) recommends selecting
hydrocarbon exposure values that broadly reflect the range of consequences that could occur at various
concentrations.

The EMBA presented in Figure 5-1 was defined using exposure thresholds values presented in Table 9-4.

As the weathering of different components of hydrocarbons (surface, entrained and dissolved) differs due to
the influence of the metocean conditions, the EMBA combines the potential spatial extent of the different
hydrocarbon components. The EMBA also includes areas that are predicted to experience shoreline contact
with hydrocarbons above threshold concentrations.

Hydrocarbon contact below the defined thresholds may occur outside the EMBA; however, the effects of these
low exposure values will be limited to temporary exceedance of water quality triggers.

Table 9-5 presents justification for the exposure thresholds used to define the EMBA. The table also details
how different exposure thresh