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1 Introduction 

1.1 Proposed Activity 

Woodside Energy (Australia) Pty Ltd (Woodside) as Titleholder of production licence WA-32-L under the 

Offshore Petroleum and Greenhouse Gas Storage Act 2006 (the OPGGA Act), proposes to decommission in 

situ selected equipment within the Stybarrow field within WA-32-L. The equipment proposed for 

decommissioning in situ consists of: 

¶ Nine disconnectable turret mooring (DTM) anchors and residual chain. 

¶ Ten suction piles associated with: 

ï Nine riser bases 

ï One water injection manifold foundation 

¶ One wellhead, Eskdale-1 

Decommissioning in situ of this equipment 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 3. 

This EP has been prepared as part of the requirements of the Offshore Petroleum and Greenhouse Gas 

Storage (Environment) Regulations 2023 (the Environment Regulations) 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: 

¶ 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, 

¶ appropriate management controls are implemented to reduce impacts and risks to a level that is óas low 

as reasonably practicableô (ALARP) and acceptable, and 

¶ 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 (EPBC Act)). 

The EP describes the process used by Woodside 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 Woodside 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. As assessment of the 

decommissioning options for the subsea infrastructure proposed to be permanently abandoned in situ is 

presented in Section 3. The spatial boundary of the petroleum activity has been described and assessed using 

the environment that may be affected (EMBA), which is described in Section 4.5. 

Other activities relevant to the decommissioning of the Stybarrow field are covered in other EPs and include: 

¶ Management and removal of most of the subsea equipment in the Stybarrow field, addressed in 

Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003) 
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¶ Plug and abandonment of shut-in wells in the Stybarrow field, addressed in the Stybarrow Plug and 

Abandonment EP (BHPB-00SC-N000-0005) 

1.4 Woodside/BHP Petroleum Merger 

BHP Petroleum (Australia) Pty Ltd (BHP Petroleum) and Woodside announced their intention to merge in 

2021, which became effective on 1 June 2022. Prior to the 1 June 2022, BHP Petroleum and Woodside acted 

as independent companies, thus planning activities for this decommissioning Environment Plan were 

conducted originally by BHP Petroleum. The merger consisted of a change of control of BHP Petroleum 

International Pty Ltd (holding comp for BHP global petroleum business) via a share sale to Woodside 

Petroleum Ltd. All BHP Petroleum entities holding Australian Petroleum titles transferred to Woodside parent 

company control with this change in ownership. 

All BHP Petroleum policies, standards, processes and procedures were included in the merger agreement and 

remain valid. Harmonisation of processes between BHP Petroleum and Woodside commenced planning upon 

the completion of the merger and will be conducted in a staged manner. The BHP Petroleum HSE Management 

system (herein referred to as the Woodside (PetDW) HSE Management System) will continue to be used by 

óheritageô BHP operations until potential changes have been assessed. References to BHP, BHP Petroleum 

and Woodside are used interchangeably throughout this document. 

The Titleholder name change from BHP Petroleum (Australia) Pty Ltd to Woodside Energy (Australia) Pty Ltd 

was made on 11 July 2022. 

1.5 Overview of Health, Safety and Environmental Management System 

All Woodside-controlled activities associated with the petroleum activity will be conducted in line with: 

¶ Woodside ñOur Valuesò (Appendix A) 

¶ Woodside Environment and Biodiversity Policy (Appendix B) 

¶ Woodside (PetDW) Management System 

¶ Woodside (PetDW) Health, Safety and Environment (HSE) Standard 

¶ any specific commitments laid out in this EP. 

All Woodside sites must maintain up-to-date practices that adhere to the requirements contained in the 

Woodside (PetDW) HSE Management System and Standard. Activity-specific environmental management 

measures specific to the Petroleum Activity are implemented through this EP. 

1.6 Environment Plan Summary 

The requirement in Regulation 35(7) of the Environment Regulations for an EP summary has been met by the 

material provided in this EP. Table 1-1 maps the EP summary requirements to the relevant content within this 

EP. 

Table 1-1: EP summary 

EP Summary Material Requirement Relevant Section of the 
EP 

A description of the activity Section 4 

The location of the activity Section 4.2 

A description of the receiving environment Section 5 

Details of the environmental impacts and risks Section 8 

The control measures for the activity Section 8 
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EP Summary Material Requirement Relevant Section of the 
EP 

The arrangements for ongoing monitoring of the titleholderôs environmental 
performance 

Section 10 

Response arrangements in the oil pollution emergency plan Not applicable 

Consultation already undertaken and plans for ongoing consultation Section 6 

Details of the titleholderôs nominated liaison person for the activity Section 1.8 

1.7 Structure of the Environment Plan 

The EP has been structured to reflect the requirements of the Environment Regulations, as outlined in 

Table 1-2. 

Table 1-2: EP content requirements from the Environment Regulations and relevant sections of the EP 

demonstrating the requirements are met. 

Criteria for 
Acceptance 

Content Requirements / Relevant 
Regulations 

Elements Section of 
the EP 

Regulation 34 (a): 

is appropriate for the 
nature and scale of the 
activity 

Regulation 21: 

Environmental Assessment 

The principle of 
ónature and scaleô 
applies throughout the 
EP 

Section 4 

Section 5 

Section 6 

Section 6.1 

Section 8 

Regulation 22: 

Implementation strategy for the 
environment plan 

Regulation 24: 

Other information in the environment 
plan 

Regulation 34(b): 

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

Regulation 21(1)ï21(7):  

21(1) Description of the activity  

21(2)(3) Description of the 
environment 

21(4) Requirements 

21(5)(6) Evaluation of environmental 
impacts and risks 

21(7) Environmental performance 
outcomes and standards 

Regulation 24(a)ï24(b):  

A statement of the titleholderôs 
corporate environmental policy  

A report on all consultations 
between the titleholder and any 
relevant person 

Set the context 
(activity and existing 
environment) 

Define óacceptableô 
(the requirements, the 
corporate policy, 
relevant persons) 

Detail the impacts and 
risks. 

Evaluate the nature 
and scale. 

Detail the control 
measures ï ALARP 
and acceptable 

Section 1 

Section 2 

Section 4 

Section 5 

Section 6 

Section 6.1 

Section 8 
Regulation 34(c): 

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

Regulation 34(d): 

provides for appropriate 
environmental 
performance outcomes, 
environmental 
performance standards 

Regulation 21(7): 

Environmental performance 
outcomes and standards 

Environmental 
Performance 
Outcomes 

Environmental 
Performance 
Standards 

Measurement Criteria 

Section 8 
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Criteria for 
Acceptance 

Content Requirements / Relevant 
Regulations 

Elements Section of 
the EP 

and measurement 
criteria 

Regulation 34(e): 

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

Regulation 22: 

Implementation strategy for the 
environment plan 

Implementation 
strategy, including: 

¶ systems, 
practices, and 
procedures, 

¶ performance 
monitoring, 

¶ Oil Pollution 
Emergency Plan 
(OPEP) and 
scientific 
monitoring, and 

¶ ongoing 
consultation 

Section 6.1 

Section 10 

OPEP not 
required ï no 
credible 
hydrocarbon 
spill scenarios 

Regulation 34(f): 

does not involve the 
activity or part of the 
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 

Regulation 21(1)ï21(3):  

21(1) Description of the activity 

21(2) Description of the environment 

21(3) Without limiting [Regulation 
21(2)(b)], particular relevant values 
and sensitivities may include any of 
the following:  

(a) 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 community 
within the meaning of that Act 

(e) the presence of a listed migratory 
species within the meaning of that 
Act 

(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 

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

No activity, or part of 
the activity, 
undertaken in part of 
a declared World 
Heritage property. 

Section 5 

Section 8 
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Criteria for 
Acceptance 

Content Requirements / Relevant 
Regulations 

Elements Section of 
the EP 

Regulation 34(g):  

(i) the titleholder has 
carried out the 
consultations required 
by Section 25 

(ii) the measures (if any) 
that the titleholder has 
adopted, or proposes to 
adopt, because of the 
consultations are 
appropriate 

Regulation 25: 

Consultation with relevant 
authorities, persons and 
organisations, etc. 

Regulation 24(b): 

A report on all consultations 
between the titleholder and any 
relevant person 

Consultation in 
preparation of the EP 

Section 6 

Regulation 34(h): 

complies with the Act 
and the regulations 

Regulation 23: 

Details of the Titleholder and liaison 
person 

Regulation 24: 

Details of all reportable incidents in 
relation to the proposed activity. 

All contents of the EP 
must comply with the 
Offshore Petroleum 
and Greenhouse Gas 
Storage Act 2006 and 
the Environment 
Regulations 

Section 1.8 

 

1.8 Titleholder Details 

Woodside Energy (Australia) Pty Ltd is the operator and nominated titleholder of WA-32-L The non-operating 

titleholder is: 

¶ Woodside Energy Ltd. 

In accordance with Regulation 23(1) of the Environment Regulations, details of the titleholder are provided in 

Table 1-3. 

Table 1-3: Titleholder details 

Name Woodside Energy (Australia) Pty Ltd 

Business address 11 Mount St, Perth, Western Australia 6000 

Telephone number 1800 442 977 

Australian Company Number 006 923 879 

 

In accordance with Regulation 23(2) of the Environment Regulations, details of the titleholderôs nominated 

liaison person are provided in Table 1-4. 

In the event of any change in the titleholder, titleholder parent company, a change in the titleholderôs nominated 

liaison person or a change in the contact details for either the titleholder or the liaison person, Woodside will 

notify NOPSEMA in writing in accordance with Regulation 23(3) of the Environment Regulations 

Table 1-4: Titleholder's nominated liaison person 

Name Pip Milne 

Position Australian Projects Decommissioning Environment Lead 

Business address 11 Mount St, Perth, Western Australia 6000 
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Telephone number 1800 442 977 

Email address feedback@woodside.com.au 

 

mailto:feedback@woodside.com.au
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2 Legislative Framework 

2.1 International Conventions and Agreements 

2.1.1 London Convention and London Protocol 

The Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter 1972, referred 

to as the London Convention, is an international agreement to control pollution of the sea by dumping. It was 

updated by the 1996 Protocol to the Convention on the Prevention of Marine Pollution by Dumping of Wastes 

and Other Matter, 1972, referred to as the London Protocol. Australia is a signatory to the London Convention 

and the London Protocol. The Environment Protection (Sea Dumping) Act 1981 (Section 2.2.3) gives effect to 

the London convention and London Protocol in Australian offshore waters. 

The petroleum activity in this EP includes decommissioning in situ of equipment ï a wellhead, foundations and 

anchors buried in the seabed. Decommissioning in situ of equipment is consistent with the definition of sea 

dumping in the London Convention and London Protocol ï i.e., the deliberate disposal at sea of man-made 

structures. The equipment to be decommissioned in situ consists primarily of steel. Annex 1 of the London 

Protocol states that bulky items primarily comprising steel may be dumped at sea where practicable access to 

other disposal options are not available. Dumping of materials permitted by Annex 1 are subject to a permitting 

process, which is implemented by the Environment Protection (Sea Dumping) Act 1981 in Australian offshore 

waters. 

Woodside has identified that the recovery of the equipment to be abandoned in situ may feasibly be removed, 

however removal is not practicable due to: 

¶ the mass and size of the equipment 

¶ the degree to which the equipment is buried in the seabed ï the foundations, wellhead and anchors are 

intended to provide secure attachment points for infrastructure ï and the associated disturbance to the 

seabed to remove the equipment. 

¶ the water depth and remoteness of the equipment location 

2.1.2 United Nations Convention on the Law of the Sea 

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

party, states: 

ñAny 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.ò 

The IMO is regarded as the competent organization to deal with the requirement of Article 60 of the UNCLOS. 

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 recognises 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. 

2.2 Commonwealth Legislation 

Environmental aspects of petroleum activity in Commonwealth waters are controlled by three main statutes, 

the Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act), the EPBC Act and the Sea 

Dumping Act. Each of these, as applicable to the petroleum activity, is described in the next sections. There 

are also applicable Commonwealth and Western Australian legislation, International Agreements and 

Conventions and other applicable standards, guidelines, and codes that may apply to the petroleum activities. 

These are listed in Appendix C of this EP. 
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2.2.1 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 2023 (referred to as the Environment Regulations) have been made under the 

auspices of the OPGGS Act for the purposes of ensuring ñéany petroleum activity or greenhouse gas activity 

carried out in an offshore area is: 

¶ carried out in a manner consistent with the principles of ecologically sustainable development set out in 

section 3A of the EPBC Act 

¶ carried out in a manner by which the environmental impacts and risks of the activity will be reduced to as 

low as reasonably practicable. 

¶ carried out in a manner by which the environmental impacts and risks of the activity will be of an 

acceptable levelò. 

This EP meets the requirements of the Environment Regulations by providing a plan that: 

¶ is appropriate for the nature and scale of the activity. 

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

practicable. 

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

¶ provides for appropriate environmental performance outcomes, environmental performance standards 

and measurement criteria. 

¶ includes an appropriate implementation strategy and monitoring, recording and reporting arrangements. 

¶ 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 

¶ demonstrates that: 

ï an appropriate level of consultation, as required by Division 3, has been performed. 

ï the measures (if any) adopted, or proposed to adopt, because of consultations are appropriate. 

ï 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 maintenance of property until it is removed, and removal of property 

when it is no longer used. NOPSEMA may accept alternatives to removal if a titleholder demonstrates that the 

alternative arrangements have regard to applicable legislation, relevant Australian Government guidelines and 

policy (NOPSEMA, 2022). 

All Stybarrow subsea infrastructure in WA-32-L will be removed before 31 March 2025, in accordance with 

section 572(3) of the OPGGS Act, unless NOPSEMA accepts and is satisfied that an alternative 

decommissioning approach delivers equal or better environmental, safety and well integrity outcomes 

compared to complete removal. 

2.2.1.1 General Direction 833 

NOPSEMA issued General Direction 833, made under the OPGGS Act, to the titleholders of WA-32-L. The 

General Direction is available on NOPSEMAôs website at 

https://www.nopsema.gov.au/sites/default/files/2021-09/A781218.pdf and is summarised, along with 

Woodsideôs intentions to address it, in Table 2-1. 

This EP covers the decommissioning in situ of selected equipment within the Stybarrow field within WA-32-L 

in situ. Other Stybarrow EPs include: 

https://www.nopsema.gov.au/sites/default/files/2021-09/A781218.pdf
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¶ Stybarrow Plug and Abandonment EP (BHP-00SC-N000-0005), accepted by NOPSEMA on 21 

December 2023: https://docs.nopsema.gov.au/A1035280 

¶ Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-003), accepted by 

NOPSEMA on 8 January 2024: https://docs.nopsema.gov.au/A1046921 

Table 2-1: General Direction 833 

Direction Woodsideôs Intentions relating to Direction 
833 

Direction 1: Plug or close off, to the satisfaction of 
NOPSEMA, all wells made in the title area by any 
person engaged or concerned in operations 
authorised by the title as soon as practicable and no 
later than 30 September 2024. 

The plug and abandonment of wells subject to 
Direction 1 is the subject of the Stybarrow Plug 
and Abandonment EP (BHPB-00SC-N000-0005). 
These activities will be completed before 30 
September 2024. 

Direction 2: Remove, or cause to be removed, to the 
satisfaction of NOPSEMA, from the title area all 
property brought into that area by any person 
engaged or concerned in the operations authorised by 
the title as soon as practicable and no later than 31 
March 2025. 

Most of the equipment in the Stybarrow field will 
be removed in accordance with the Stybarrow 
Decommissioning and Field Management EP 
(BHPB-00SC-N000-0003). 

This EP proposes decommissioning in situ as an 
alternative to removal for the following 
equipment: 

¶ Disconnectable turret mooring (DTM) 
mooring anchors, which are buried in the 
seabed. 

¶ Suction piles used for the riser base 
holdback clamps and the water injection 
manifold. 

¶ The Eskdale 1 wellhead 

Following the completion of the activities in the 
Stybarrow Decommissioning and Field 
Management EP (BHPB-00SC-N000-0003) and 
this EP before 31 March 2025, the requirements 
of Direction 2 will have been met. 

Direction 3: Until such time as direction 1 and 2 are 
complete, maintain all property on the title to 
NOPSEMAôs satisfaction, to ensure removal of the 
property is not precluded. 

Stybarrow Decommissioning and Field 
Management EP (BHPB-00SC-N000-0003) 
addresses Direction 3. 

Direction 4: Provide, to the satisfaction of NOPSEMA, 
for the conservation and protection of the natural 
resources in the title area within 12 months after 
property referred to in direction 2 is removed. 

Stybarrow Decommissioning and Field 
Management EP (BHPB-00SC-N000-0003) 
addresses Direction 4. 

Direction 5: Make good, to the satisfaction of 
NOPSEMA, any damage to the seabed or subsoil in 
the title area caused by any person engaged or 
concerned in the operations authorised by the title 
within 12 months after the property referred to in 
direction 2 is removed. 

Stybarrow Decommissioning and Field 
Management EP (BHPB-00SC-N000-0003) 
addresses Direction 5. 

https://docs.nopsema.gov.au/A1035280
https://docs.nopsema.gov.au/A1046921
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Direction Woodsideôs Intentions relating to Direction 
833 

Direction 6: 

¶ Submit to NOPSEMA on an annual basis, until all 
directions have been met, a progress report 
detailing planning towards and process with 
undertaking the actions required by directions 1, 
2, 3, 4 and 5. 

¶ The report submitted under Direction 6(a) must be 
to the satisfaction of NOPSEMA and submitted to 
NOPSEMA no later than 31 December each year. 

¶ Publish the report on the registered titleholdersô 
website within 14 days of obtaining NOPSEMA 
satisfaction under Direction 6(b). 

Stybarrow Decommissioning and Field 
Management EP (BHPB-00SC-N000-0003) 
addresses Direction 6. 

 

2.2.1.2 Section 572 Maintenance and Removal of Property Policy 

NOPSEMAôs Section 572 Maintenance and Removal of Property (2020) policy required titleholders to maintain 

their property and remove it from a title area when it is no longer in use. The policy permits titleholders to 

propose deviations to removal. NOPSEMA will apply the following principles when considering EPs proposing 

alternatives to removal (2020): 

¶ An EP must meet the criteria for acceptance under the Environment regulations. 

¶ An EP must demonstrate that a deviation delivers equal or better environmental outcomes compared to 

complete property removal. 

¶ Property must be maintained so that it can be removed while planning for any deviations takes place. 

¶ Planning towards the proposed end-state for property above the seabed must be supported by 

information appropriate for the current state of the activity and include justified timeframes. 

¶ While approval for deviations is being pursued and the necessary planning progressed, titleholder 

submissions must recognise that unless deviations are approved at that point in time, complete property 

removal is the requirement. 

This EP proposes decommissioning in situ of a historical wellhead, the DTM anchors and suction piles 

described in Section 4 as an alternative to removal. The environmental outcomes of this alternative compared 

to removal are described in Section 3. 

2.2.1.3 Section 270 NOPSEMA Advice - Consent to Surrender Title Policy 

NOPSEMAôs Section 270 NOPSEMA Advice - Consent to Surrender Title (2022) policy outlines the advice 

that the Joint Authority may seek from NOPSEMA when considering applications to surrender petroleum titles. 

The criteria in Section 270 of the OPGGS Act upon which NOPSEMA will base their advice includes whether: 

¶ The registered holder of the permit, lease or licence has complied with the provisions contained in 

Chapter 6 of the OPGGS Act and in the regulations made under the OPGGS Act 

¶ The registered holder of the permit, lease or licence has, to the satisfaction of NOPSEMA, removed or 

caused to be removed from the surrender area all property brought into the surrender area by any 

person engaged or concerned in the operations authorised by the permit, lease or licence; or made 

arrangements that are satisfactory to NOPSEMA in relation to that property. 

¶ The registered holder of the permit, lease or licence has, to the satisfaction of NOPSEMA, plugged or 

closed off all wells made in the surrender area by any person engaged or concerned in the operations 

authorised by the permit, lease or licence. 

¶ The registered holder of the permit, lease of licence has provided, to the satisfaction of NOPSEMA, for 

the conservation and protection of the natural resources in the surrender area. 
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¶ The registered holder of the permit, lease or licence has, to the satisfaction of NOPSEMA, made good 

any damage to the seabed or subsoil in the surrender area caused by any person engaged or concerned 

in the operations authorised by the permit, lease or licence. 

Woodside intends to apply to surrender the WA-32-L title following acceptance of this EP, and completion of 

activities covered under, the Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-

0003) and the Stybarrow Plug and Abandonment EP (BHPB-00SC-N000-0005).  Woodside will implement a 

decommissioning environmental survey program at the conclusion of all equipment removal activities. The 

results of this program will be used to assess whether the requirements of Section 270(3)(e) and Section 

270(3)(f) have been met. The decommissioning environmental survey program is described further in the 

accepted Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003; 

https://docs.nopsema.gov.au/A1046921). 

2.2.2 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 óenvironmentô 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.  

The development of the Stybarrow field was referred for assessment as an action under the EPBC Act (Referral 

Number 2004/1469) and assessment was subsequently set at the level of an Environmental Impact Statement 

(EIS). The action was approved by the Minister for the Environment following assessment of the EIS, with 

several conditions set for the action, which were consolidated in 2015. The consolidated conditions are 

provided in Appendix C, with conditions that apply to the petroleum activity described in this EP summarised 

in Table 2-2. 

Table 2-2: EPBC 2004/1469 conditions relevant to the petroleum activity considered in this EP. 

EPBC 2004/1469 Condition Relevance to Petroleum Activities described in 
this EP 

3) The person taking the action must submit 
a decommissioning plan for approval by the 
Minister that considers the removal of all structures 
and components above the sea floor, including 
floating production, storage and offtake vessels, 
subsea wells, flowlines, and any other associated 
infrastructure. 

Decommissioning may not commence until the 
plan is approved. The approved plan must be 
implemented. 

The decommissioning plan required by EPBC 
2004/1469 is met by: 

Á Stybarrow Decommissioning and Field 
Management EP (BHPB-00SC-N000-003)  

Á Stybarrow Well Plug and Abandonment EP (BHPB-
00SC-N000-0005)  

Á Stybarrow End State Decommissioning EP (BHPB-
00SC-N000-0007) (this plan) 

In combination, these plans consider the 
maintenance and removal of all property. 
Woodside is seeking a deviation from the 
requirement to remove some equipment buried in 
the seabed in accordance with the Guideline: 
Offshore Petroleum Decommissioning (Department 
of Industry, Science, Energy and Resources, 2022) 
and Section 572 Maintenance and Removal of 
Property (NOPSEMA, 2022b) policy. The 
Stybarrow End State Decommissioning EP (BHPB-
00SC-N000-0007) is the permissioning document 
for the deviation. 

 

https://docs.nopsema.gov.au/A1046921
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Under Section 268 of the EPBC Act:  

ñA Commonwealth agency must not take any action that contravenes a recovery plan or a threat abatement 

plan.ò 

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 (Government of Australia, 2014): 

¶ NOPSEMA will not accept an Environment Plan that proposes activities which will result in unacceptable 

impacts to a listed threatened species or ecological community. 

¶ 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. 

¶ 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 8.3. 

2.2.3 Environment Protection (Sea Dumping) Act 1981 

The Environment Protection (Sea Dumping) Act 1981 (Sea Dumping Act) gives effect to Australiaôs obligations 

under the London Convention and the London Protocol. The Sea Dumping Act aims to protect and preserve 

the marine environment from all sources of marine 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 to authorise sea dumping activities. 

The Sea Dumping Act and associated sea dumping permits are administered by the Department of Climate 

Change, Energy, the Environment and Water (DCCEEW) (formerly the Department of Agriculture, Water and 

Environment (DAWE)). The decommissioning in situ of the equipment within the scope of this EP will require 

sea dumping permits. This has been confirmed with DCCEEW, as outlined in the summary of consultations in 

Appendix F. Woodside will submit an application for a sea dumping permit to DCCEEW and progress the 

application process as required. 

2.3 Environmental Guidelines, Standards and Codes of Practice 

Several guidelines, standards and codes of practice are relevant to environmental management of the 

petroleum activity. These are listed in Appendix C. 
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3 Decommissioning Options 
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: 

ñAny 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.ò 

Australia is a member state of the International Maritime Organization (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 UNCLOS. 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 recognises 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. 

Direction 2 in General Direction 833 states that the titleholder remove, or cause to be removed, all property 

brought into WA-32-L by the titleholder to the satisfaction of NOPSEMA. Hence, the removal option is referred 

to as the base case for decommissioning in the decommissioning options assessment. This aligns with 

Guideline: Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and Resources, 

2022), which states removal being the base case for decommissioning. 

Section 572 of the OPGGS Act states that ña titleholder must remove from the title area all structures that are, 

and all equipment and other property that is, neither used nor to be used in connection with the operations in 

which the titleholder is or will be engaged and that are authorised by the permit, lease, licence or authority.ò, 

which is consistent with the requirement of Article 60 of UNCLOS. Under section 572(7) OPGGS Act property 

removal requirements are subject to any other provision of the OPGGS Act, the regulations, directions given 

by NOPSEMA or the responsible Commonwealth Minister, and any other law. Under section 270(3) OPGGS 

Act, all property brought into the surrender area must be removed to the satisfaction of NOPSEMA, or 

arrangements that are satisfactory to NOPSEMA must be made relating to the property before title surrender. 

The Guideline: Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and 

Resources, 2022) and Section 572 Maintenance and Removal of Property (NOPSEMA, 2022) state that 

alternative decommissioning approach may be considered if the environmental outcomes are equal or better 

than complete removal, and that the alternative approach complies with all other requirements. 

The Section 572 Maintenance and Removal of Property (NOPSEMA, 2022) policy states that any EP 

proposing an alternative to removal must include: 

¶ a feasibility assessment of all decommissioning options that could reasonably be undertaken and are 

likely to be successful. 

¶ an evaluation of all environmental impacts and risks of all feasible options. The evaluation should: 

ï be appropriate to the nature and scale of the activity. 

ï demonstrate compliance with relevant domestic legislation and international guidelines and 

standards (for example, those provided by the IMO Resolution A.672(16)) 

ï consider information received during early consultation. 

ï demonstrate that the alternative arrangements, and any subsequent benefits, will be consistent with 

the principles of ESD. 
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ï consider control measures necessary to manage the impacts and risks. 

ï consider environmental impacts and risks within Australiaôs environment including, where relevant, 

indirect consequences that may arise from the activity of removing property etc. from a title area. 

¶ a description of monitoring or survey activities proposed to be conducted to confirm decommissioning 

outcomes have been met, and that control measures have been implemented effectively. 

¶ a description of the arrangements for long term management of property etc. which is not removed, 

including any ongoing monitoring. 

3.2 Decommissioning Options Assessment 

Woodside has removed, or will remove, most of the equipment in the Stybarrow Field, as detailed in the 

Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003) and Stybarrow Plug and 

Abandonment EP BHPB-00SC-N000-0005). The decommissioning of the following equipment is not covered 

by these EPs, and Woodside are proposing the following equipment groups as candidates for 

decommissioning in situ: 

¶ Nine DTM anchors and residual chain following removal of the chain as close as practicable to the 

anchor (cut at the mudline). 

¶ Ten suction piles associated with: 

ï nine risers hold back bases. 

ï one water injection manifold foundation. 

¶ One exploration wellhead, Eskdale-1, (previous mechanical cutting attempts to remove the wellhead 

were unsuccessful). 

The implementation of these options assumes controls are adopted to manage environmental impacts and 

risks that are consistent with industry good practice. 

Each of the feasible decommissioning options for the candidate equipment groups has a range of different 

environmental, safety, technical, cost, and socio-economic outcomes. In alignment with the Guideline: 

Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and Resources, 2022) 

Woodside has demonstrated in this EP that alternatives to removal result in equal of better environmental 

outcomes than removal, for the specific infrastructure listed. Woodside did this by undertaking a 

decommissioning options evaluation, which is summarised in this section. An evaluation was developed for 

each decommissioning option to determine the impacts of each on environmental values and sensitivities 

relative to removal. 

The decommissioning options evaluation did not explicitly consider risks (i.e., impacts that may occur due to 

accidents or emergencies) to environmental values and sensitivities. The risk profile of each of the feasible full 

and partial removal decommissioning options is broadly similar, with risks generally arising from vessel-based 

activities (e.g., introductions of invasive marine species and hydrocarbon spills). Woodside has a proven ability 

to prevent vessel-based risks becoming realised, and hence the environmental risk profiles of the feasible full 

and partial removal options were not considered to differentiate the feasible decommissioning options. Only 

environmental impacts were considered when comparing the feasible decommissioning options to the removal 

option. This approach demonstrates the relative environmental outcomes compared to removal base case. 

3.2.1 Decommissioning Options Assessment Methodology 

The process used to evaluate the decommissioning options for the candidate equipment groups comprised 

three steps: 

1. Identify feasible decommissioning options. 

2. Define environmental criteria and ratings details used to assess the feasible decommissioning options. 

3. Assess the feasible decommissioning options using the environmental criteria relative to the óremovalô 
decommissioning requirement under section 573(3) of the OPGGS Act and General Direction 833. 
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óRemovalô in accordance with General Direction 833 is referred to as the base case within this EP. The 
assessment includes consideration of the principles of ESD. 

4. Evaluation options based on compliance alongside relevant legislation and guidelines associated with 
decommissioning. 

The method used to compare the feasible decommissioning options for the candidate equipment groups aligns 

with Method A ï narrative / Red-Amber-Green described in the Guidelines for Comparative Assessment in 

Decommissioning Programs (Oil and Gas UK, 2015). 

3.2.1.1 Decommissioning Options 

Woodside identified the feasible decommissioning options for the candidate equipment groups. Feasible 

decommissioning options for each of the candidate equipment groups was broadly categorised as: 

¶ removal of the equipment, with no part of the equipment left on or in the seabed. 

¶ partial removal of the equipment, with part of the equipment removed and part decommissioned in situ. 

¶ decommissioning in situ, with all the equipment left on the seabed in its current state. 

¶ additional structures to augment the hard substrate provided by the equipment decommissioned in situ 

(i.e., creating an artificial reef around the equipment). 

These options were identified by Woodside through: 

¶ a review of relevant legislation and guidelines, particularly Section 572 Maintenance and Removal of 

Property (NOPSEMA, 2022b) policy, which advises titleholders proposing alternatives to removal to: 

ï evaluate the feasibility of all decommissioning options, including partial and complete removal of 

property. 

ï evaluate the environmental impacts and risks of all feasible decommissioning options, including 

complete removal. 

ï demonstrate that the alternative decommissioning approach meets all applicable requirements 

under the OPGGS Act and regulations, other legislative requirement, and relevant international 

obligations. 

¶ a review of offshore decommissioning activities globally 

¶ feedback received during stakeholder engagement and a stakeholder workshop. 

¶ preliminary engineering consideration of the methods by which an alternative may be implemented. 

¶ preliminary assessment of the acceptability of the decommissioning options. 

3.2.1.2 Technical Feasibility of Decommissioning Options 

The technical feasibility of these options is described in Sections 3.2.2, 3.2.3 and 3.2.4. These descriptions 

are based on a ñconcept selectò engineering basis. The execution of the feasible decommissioning options 

would require more detailed engineering analysis and refinement. 

Decommissioning options that had unacceptable impacts and risks to the environment, or could be substituted 

with less hazardous alternatives, were not considered. This ensures that the decommissioning options 

environmental impact assessments were not unduly biased against the options. The methods presented for 

each equipment group are reasonable and consistent with contemporary offshore engineering practices. 

3.2.1.3 Decommissioning Options Assessment 

An evaluation of the feasible decommissioning options was undertaken by Woodside. The evaluation 

considered available information, such as engineering studies, environmental conditions in the Stybarrow field 

and stakeholder consultation outcomes. 
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The removal of equipment is the decommissioning option to which the other feasible options were compared. 

Accordingly, removal of equipment was scored as being neutral (as per the definitions in Table 3-2). Each of 

the feasible decommissioning options were assessed relative to the removal option. 

Each of the feasible decommissioning options was assessed to determine if it was consistent with the principles 

of ESD defined in Section 3A of the EPBC Act. These principles of ESD are: 

¶ Decision-making processes should effectively integrate both long-term and short-term economic, 

environmental, social and equitable considerations. 

¶ If there are threats of serious or irreversible environmental damage, lack of full scientific certainty should 

not be used as a reason for postponing measures to prevent environmental degradation. 

¶ The principle of inter-generational equity ï that the present generation should ensure that the health, 

diversity and productivity of the environment is maintained or enhanced for the benefit of future 

generations. 

¶ The conservation of biological diversity and ecological integrity should be a fundamental consideration in 

decision-making. 

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

3.2.1.4 Assessment Criteria and Ratings Details 

The criteria and subȤcriteria used for the decommissioning options assessment are detailed in Table 3-1 and 

the ratings are described in Table 3-2. These criteria, sub-criteria and ratings were used in the 

decommissioning options assessments for DTM anchors and residual chains, suction piles and Eskdale-1 

wellhead. Each sub-criteria were used to rate the decommissioning options both during and post the removal 

campaign.  

Table 3-1: Decommissioning options assessment criteria and sub-criteria 

Criteria Sub-criteria Description 

Environment Benthic habitats Benthic habitats are the environment within which organisms 
associated with the seabed live. Benthic habitats include the 
interactions between the physical and biological environment. 

The benthic habitats that may credibly be impacted by the feasible 
decommissioning options are described in Section 5.3.2. 

Fauna Fauna are animals, hence the term encompasses a diversity of 
organisms, such as vertebrates (e.g., cetaceans, birds and fishes), 
sponges, cnidarians (e.g., corals), molluscs etc. Fauna groups have a 
range of life histories and use the environment in different ways. Life 
history phases and habitat preferences may be common across 
different fauna groups (e.g., pelagic larval stages and common in many 
fauna, sessile filter feeding is common to some cnidarians, molluscs 
and polychaete species). 

The fauna that may credibly be impacted by the feasible 
decommissioning options are described in Sections 5.3.2 and 5.5. 

GHG emissions 
(excluding 
materials 
management) 

Greenhouse gas emissions (e.g., CO2, CH4 etc.), excluding emissions 
associated with handling of materials recovered by removal of the 
candidate equipment groups (which are considered in the waste 
management sub-criterion). 

Sediment quality The quality of the sediment, including physical (e.g., grain size) and 
chemical (e.g., concentrations of potential toxicants) characteristics. 
Natural conditions are considered desirable. 
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Criteria Sub-criteria Description 

Water quality The quality of the water, including physical (e.g., turbidity) and 
chemical (e.g., concentrations of potential toxicants) characteristics. 
Natural conditions are considered desirable. 

Waste 
management 

Management of the equipment, includes consideration of the materials 
hierarchy (in order of preference): 

¶ reuse & repurpose. 

¶ recycle 

¶ waste to energy 

¶ disposal via landfill 

¶ entombment 

Social Other users Other uses of the sea, such as commercial shipping, commercial 
fishing, and energy producers. There is very little activity by other users 
of the sea in the vicinity of the candidate equipment groups. 

 

Table 3-2: Feasible decommissioning options rating definitions 

Criteria Sub-criteria Scores 

More Preferred Neutral1 Less Preferred 

Environment Benthic habitat Materially better 
outcomes for benthic 
habitat ï increased 
physical and 
biological resources 
available to support 
survival of species. 

Benthic habitat 
outcomes are the 
same as the removal 
base case. 

Materially worse 
outcomes for benthic 
habitat ï reduced 
physical and 
biological resources 
available to support 
survival of species. 

Fauna Materially better 
outcomes for fauna ï 
increased species 
diversity or species 
richness than the 
removal base case. 

Fauna outcomes are 
the same as the 
removal base case. 

Materially worse 
outcomes for fauna ï 
reduced species 
diversity or species 
richness than the 
removal base case. 

GHG emissions 
(excluding 
materials 
management) 

Materially less GHG 
emissions than the 
removal base case. 

GHG emissions 
outcomes are the 
same as the removal 
base case. 

Materially greater 
GHG emissions than 
the removal base 
case. 

Sediment 
quality 

Materially better 
outcomes for 
sediment quality ï 
lower modification of 
physical and 
chemical 
characteristics of 
sediments than the 
removal base case. 

Sediment quality 
outcomes are the 
same as the removal 
base case. 

Materially worse 
outcomes for 
sediment quality ï 
greater modification 
of physical and 
chemical 
characteristics of 
sediments than the 
removal base case. 

 
1 For this decommissioning options assessment, full removal of infrastructure is considered base case as defined in Section 3.2.1 and therefore scored as 

neutral. The environmental impacts associated with alternative feasible decommissioning options have been assessed against this base case óneutralô 

score for full removal. 
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Criteria Sub-criteria Scores 

More Preferred Neutral1 Less Preferred 

Water quality Materially better 
outcomes for water 
quality ï lower 
modification of 
physical and 
chemical 
characteristics of 
water than the 
removal base case. 

Water quality 
outcomes are the 
same as the removal 
base case. 

Materially worse 
outcomes for water 
quality ï greater 
modification of 
physical and 
chemical 
characteristics of 
water than the 
removal base case. 

Materials 
management 

Materially better 
outcomes for 
materials 
management ï 
materials 
management higher 
in the materials 
hierarchy than the 
removal base case. 

Materials 
management 
outcomes are the 
same as the removal 
base case. 

Materially worse 
outcomes for 
materials 
management ï 
materials 
management lower in 
the materials 
hierarchy than the 
removal base case. 

Social Other users Materially better 
outcomes for other 
users of the sea ï 
less disruption of 
other users than the 
removal base case. 

Outcomes for other 
users of the sea are 
the same as the 
removal base case. 

Materially worse 
outcomes for other 
users of the sea ï 
greater disruption of 
other users than the 
removal base case. 

3.2.2 DTM Anchors and Residual Chain 

A description of the DTM anchors and residual chains is provided in Section 4.8.1. For the decommissioning 

options assessment, the anchors are assumed to be buried with the chains removed as close as practicable 

to the anchors (cut at or below the mudline). This assumption aligns with the proposed condition of the DTM 

anchors and chains at the time of decommissioning. The most recent ROV survey conducted in July 2023 

confirmed this status, all nine DTM anchors were found to be buried (see Table 4-5). Based on this ROV 

survey, the buried residual chain to remain in situ is expected to be < 10 m in length for each of the nine DTM 

anchors. This is the intended state of the anchors at the conclusion of the equipment removal activities 

described in the Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003). 

3.2.2.1 Feasible Decommissioning Options 

The feasible decommissioning options for the DTM anchors and residual chain are summarised in Table 3-3. 

Decommissioning in situ is the only feasible alternative to removal. 

Table 3-3: Summary descriptions of the feasible decommissioning options identified for the DTM 

anchors. 

Decommissioning 
Option 

Description and Feasibility 

Removal Feasible 

The purpose of the anchors and chains is to securely hold the DTM buoy in 
place, which depends on their ability to remain securely buried within the 
seabed. The removal option for the DTM anchors and residual chain consists 
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Decommissioning 
Option 

Description and Feasibility 

of removing each of the nine anchors by pulling them from the seabed in the 
opposite direction to which they were installed. 

This methodology involves: 

¶ securing a line to the anchor leg using an ROV 

¶ pulling the line in the opposite direction to which the anchor was installed 
until the anchor is dislodged from the seabed. 

¶ recovering the anchor from the seabed for onshore disposal 

¶ making good the disturbance to the seabed from removal of the anchor. 

Partial removal Not feasible 

The anchors and residual chains are not amenable to being sectioned as the 
anchors and associated chain are deeply buried in the seabed. Excavation to 
remove the residual chains from the anchors would be similar to that required 
for removal, hence removal would be implemented rather than partial 
removal. 

Decommissioning in situ Feasible 

The decommissioning in situ option will leave the DTM anchors and residual 
chains as they are in the seabed at the conclusion of the equipment removal 
campaign described in the Stybarrow Decommissioning and Field 
Management EP (BHPB-00SC-N000-0003), with the chains cut as close as 
practicable to the anchor. No further monitoring or interventions would be 
undertaken. 

No vessel activities will be required as part of the decommissioning in situ 
option for the DTM anchors and residual chains. 

Additional structures Not feasible 

Augmentation relies on substantial hard substrate being provided by the 
existing equipment. The DTM anchors and residual chains are buried in the 
seabed with no available hard substrate to augment. Augmentation typically 
benefits other users (e.g., commercial and recreational fishers), which would 
have difficulty accessing the augmentation structures due to the offshore 
location and water depth. 

 

3.2.2.2 Decommissioning Options Assessment 

A summary of the decommissioning options assessment for the DTM anchors and residual chains is provided 

in Table 3-4. The assessment is provided in full in Table 3-5. The assessment indicates that decommissioning 

in situ results in equal or better environmental outcome than removal of the DTM anchors and residual chains. 

It is therefore proposed that the DTM anchors and residual chains are decommissioned in situ. 

The feasible decommissioning options have been demonstrated to align with the principles of ESD as 

summarised in Table 3-6. Table 3-7 provides an assessment of the decommissioning options against 

identified relevant legislation and guidelines. 
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Table 3-4: Summary of evaluation of decommissioning alternatives for the DTM anchors and residual 

chain 

Criteria Sub-criteria Removal Decommissioning In Situ 

Short-
term 

Long-
term 

Short-term Long-term 

Environment Benthic Habitats Neutral Neutral More 
Preferred 

Neutral 

Fauna Neutral Neutral More 
Preferred 

Neutral 

GHG Emissions 
(excluding waste 
management) 

Neutral Neutral More 
Preferred 

Neutral 

Materials 
Management 

Neutral Neutral Less 
Preferred 

Less 
Preferred 

Sediment Quality Neutral Neutral Neutral Less 
Preferred 

Water Quality Neutral Neutral More 
Preferred 

Neutral 

Social Other Users Neutral Neutral More 
Preferred 

Neutral 
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Table 3-5: Evaluation of decommissioning alternatives for the DTM anchors and residual chain 

Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Environment Benthic Habitats Short-term Removal of the DTM anchors and residual chain will result in 
localised disturbance of the benthic habitats above and around the 
anchors. These habitats are comprised of unconsolidated silty 
sediments characterised by infauna and sparse epifauna 
(Section 5.3.2). This habitat is very widely represented in the 
region and does not hold significant conservation value. 

Disturbance to the seabed from dredging and water jetting 
sediment away from the drag anchors and chains would be 
executed in such a way as to limit seabed disturbance to that 
required to uncover and dislodge each anchor. 

If dredging is required to create a removal path, relocation of 
~115 m2 per anchor is anticipated. This is expected to result in a 
minor, short-term effect to soft sediment benthic habitats. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral No activities would be required and therefore no disturbance to 
benthic habitats. Existing habitat retained. 

The preservation of benthic habitat results in this decommissioning 
option being preferred relative to removal. 

More Preferred 

Long-term Benthic habitats will recover over time following removal of the 
DTM anchors and residual chains, which will be consistent with the 
natural state prior to the Stybarrow development and the 
surrounding benthic habitat. 

Removal eliminates the release of degradation products.  

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral The decommissioning in situ alternative will preserve the benthic 
habitats and associated species above and around the DTM 
anchors and residual chains. These unconsolidated sediment 
habitats and associated biota are widely represented in the region. 

Rust from corrosion of steel will be deposited in the sediments 
immediately around the anchors which are buried. This will occur 
over a prolonged period of time (hundreds to thousands of years) 
due to the low levels of oxygen in sediments and the protective 
effect of layers of corrosion. The steel used in the DTM anchors is 
carbon steel, with relatively low quantities of alloying materials (refer 
to sediment quality criterion for a consideration of sediment 
contamination). Most of the degradation products will be buried and 
not readily available to biota.  

Peyghan et al. (2023) observed a trend for increased infauna 
abundance around steel shipwrecks. However, these infauna 
observations were associated with wrecks that protruded from the 
sediment, and hence were potentially modifying sediment grain size 
characteristics through the effects on hydrodynamics. Grain size 
influences infauna community structure, so the changes in infauna 
community may be the result of changes in hydrodynamics and 
consequent changes to sediment characteristics rather than 
degradation. Given the anchors are completely buried, modification 
of sediment grain size characteristics is unlikely to occur. As such, 
the anchors are unlikely to materially modify the physical 
characteristics of the unconsolidated sediment habitat surrounding 
the anchors. 

Neutral 

Fauna Short-term The removal base case will entirely remove the DTM anchors and 
residual chains. The DTM anchors and residual chains are buried. 
Hence, there are no sessile benthic fauna associated directly with 
the anchors. 

The infauna with sparse epifauna (described in Section 5.3.2) 
associated with the unconsolidated sediment habitat above the 
anchors will be lost during removal activities. Mobile fauna that can 
move away from the disturbance (e.g., fishes) will be displaced 
rather than lost. The fauna impacted are widely represented in the 
region and not of significant conservation value. 

Neutral As there would be no activities required, this removes potential 
impacts to marine fauna during decommissioning activities. Hence 
this option is preferred compared to removal. 

More Preferred 
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Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Vessel and helicopters will generate noise in the air and underwater 
during decommissioning activities. The main source of noise would 
be from a DP vessel relating to use of DP thrusters. Listed 
threatened and migratory species that could be potentially impacts 
by noise and vibration may be present within the water column 
above the DTM anchors and residual chains, primarily cetaceans, 
sharks and turtles. The DTM anchors and residual chains are 
located in a pygmy blue whale migration biologically important area 
(BIA) and wedge-tailed shearwater breeding BIA. 

Given the noise levels associated with routine operations of the 
vessel, the potential impacts on marine fauna are unlikely to cause 
hearing impairment in marine mammals, reptiles or fishes, such as 
permanent and temporary threshold shifts (Popper et al., 2014; 
Southall et al., 2021, 2019). However, there is the potential for 
behavioural disturbance and masking to occur. Behavioural impacts 
will depend on the audible frequency range of each potential 
receptor in relation to the frequency of the noise, as well as the 
intensity of the noise. Removal of the anchors would be completed 
in 1-2 days, so behavioural impacts would be restricted to during 
this time. It is considered noise generated by the vessel and 
helicopter activities may result in minor, localised, temporary 
impacts to marine fauna. 

Long-term Fauna are expected to recover following removal through natural 
recruitment and movement of animals. Hence, the impacts to fauna 
from removal would only affect a relatively small portion of the 
community and ecosystem services would not be affected. 

Neutral The DTM anchors and residual chain will degrade over time. Given 
the equipment is made from steel and buried, impacts of 
degradation on fauna will be negligible. Iron and carbon, which are 
typically 97% of carbon steel by mass pose little risk to the 
environment. Iron (II) and (III) oxides (i.e., rust) are listed by the 
OSPAR Commission as posing little or no risk to the environment 
(PLONOR) and an extensive review by Johnson et al. (2007) found 
no evidence of toxic effects of iron in marine sediments. Alloying 
metals may be present in low percentages which may include 
toxicants identified by the Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality (Commonwealth of Australia 
and New Zealand Government, 2018). 

The degradation products from the DTM anchors and residual 
chains will be buried and will not interact with mobile fauna, Infauna 
have the greatest likelihood of interacting with degradation products 
given they are associated with sediments. Most infauna are 
restricted to the upper 30 cm of sediment (Kristensen et al., 2012). 
As a result, they will not credibly interact with degradation products 
from the DTM anchors and residual chains which are buried deeper 
than this. Hence this alternative is neutral compared to removal. 
Given the gradual degradation process over a long duration, 
impacts to benthic infauna are expected to be negligible. 

Refer to Sections 8.1, 8.2 and 8.3 for more information on the 
impacts of decommissioning in situ of the DTM anchors and 
residual chains on fauna. 

Neutral 

GHG Emissions 
(excluding waste 
management) 

Short-term The removal base case would be implemented as part of an 
equipment removal campaign, with GHG emissions limited to the 
additional sea time required to complete the removal activities. 
Atmospheric emissions from vessels undertaking the removal base 
case will result in a localised decrease in air quality due to exhaust 
emissions from internal combustion engines. 

Neutral The decommissioning in situ alternative does not generate GHG or 
atmospheric emissions during the removal campaign. Hence this 
alternative is preferred compared to removal. 

More Preferred 
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Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Fuel combustion onboard vessels will generate carbon dioxide 
emissions, which is a GHG. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Long-term No GHG emissions (excluding materials management) following 
removal of the equipment. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral The decommissioning in situ alternative does not generate or offset 
GHG or atmospheric emissions following the removal campaign. 
Hence this alternative is neutral compared to the removal base 
case. 

Neutral 

Materials 
Management 

Short-term The removal option provides the opportunity to re-use, repurpose or 
recycle the DTM anchors and residual chains. These all sit above 
disposal in the waste management hierarchy. Removal is the base 
case; hence it is scored neutral. 

Neutral There is no opportunity to reuse, repurpose or recycle the DTM 
anchors and residual chains when implementing the 
decommissioning in situ option. The alternative scores lower in the 
waste management hierarchy than removal, hence it is less 
preferred. 

Less Preferred 

Long-term The removal base case provides the opportunity to re-use, 
repurpose or recycle the DTM anchors and residual chains. These 
all sit above disposal in the waste management hierarchy. Removal 
is the base case; hence it is scored neutral. 

Neutral There is no opportunity to reuse, repurpose or recycle the DTM 
anchors and residual chains. The alternative scores lower in the 
waste management hierarchy than removal, hence it is less 
preferred. 

Less Preferred 

Sediment Quality Short-term Sediment relocation would be required to remove the anchors from 
the seabed. This may result in localised modification of particle size 
distribution but is of negligible environmental consequence. 
Contaminant levels around the DTM anchors and residual chains 
are consistent with reference sites several kilometres from the 
Stybarrow equipment, hence sediment resuspension will not 
remobilise contaminants. 

Removal is the base case; hence it is scored neutral. 

Neutral No impacts to sediment quality in the short-term. Neutral 

Long-term As there would be no infrastructure remaining in situ, this eliminates 
potential impacts in the long term. 

Removal is the base case; hence it is scored neutral. 

Neutral The degradation of the DTM anchors and residual chains will impact 
sediment quality. 

The steel used in the DTM anchors and chains is carbon steel 
(typically 97% carbon and iron by mass), with relatively low 
quantities of alloying materials and pose little or no risk to the 
environment. Iron (II) and (III) oxides (i.e., rust) are listed by the 
OSPAR Commission as posing little or no risk to the environment 
(PLONOR) and an extensive review by Johnson et al. (2007) found 
no evidence of toxic effects of iron in marine sediments. Corrosion 
products will be concentrated in the sediments around the anchors 
and will not be readily available to fauna in the upper 30 cm, where 
most infauna occur (Kristensen et al., 2012). Alloying metals may 
be present in low percentages which may include toxicants 
identified by the Australian and New Zealand Guidelines for Fresh 
and Marine Water Quality (Commonwealth of Australia and New 
Zealand Government, 2018). 

Refer to Sections 8.1, 8.2 and 8.3 for more information on the 
impacts of decommissioning in situ of the DTM anchors and 
residual chains on sediment quality. 

Less Preferred 

Water Quality Short-term Removal of the DTM anchors and residual chains will result in 
substantial resuspension of sediments as the anchors are pulled 
from the seabed and recovered to a vessel. This will result in a 
short-term increase in suspended sediments in the water column, 
which will return to normal levels within hours to days following 
completion of the activity. 

Neutral No impacts to water quality in the short-term. Hence this alternative 
is more preferred than removal. 

More Preferred 
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Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Vessel operations for the removal base case will result in utility 
discharges. Impacts to water quality from vessel utility discharges 
may include: 

¶ Increased nutrients 

¶ Increased biochemical oxygen demand. 

¶ Increased turbidity 

¶ Reduced visual amenity. 

¶ Increased potential contaminants such as hydrocarbons and 
chemicals. 

The open water environment receiving utility discharges is 
expected to result in rapid mixing of utility discharges from vessels. 
As a result, the potential impacts to water quality will be highly 
localised and restricted to the immediate area (i.e., 10ôs to 100ôs of 
metres) around the discharge point. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Long-term No impacts to water quality following completion of the removal 
activities. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral No impacts to water quality in the long-term. The degradation 
products are insoluble in seawater and buried within the sediments. 
Hence this alternative is equally preferred compared to removal. 

Neutral 

Social Other Users Short-term The removal activities may temporarily displace other users from 
WA-32-L, although there is very little activity by other users in WA-
32-L (Section 5.6). 

Removal is the base case; hence it is scored neutral. 

Neutral No potential for displacement of other users as no vessel activities 
required. Hence this alternative is preferred to removal. 

More Preferred 

Long-term No impacts to other users following removal. 

Removal is the base case; hence it is scored neutral. 

Neutral The DTM anchors and residual chains are entirely buried (as 
confirmed by ROV footage obtained in July 2023) and hence are 
not expected to not pose a snagging risk to trawled fishing gear. 
The presence of the DTM anchors and residual chains is not 
expected to prevent other uses (e.g., renewable energy generation 
or other petroleum activities) in future. 

Neutral 
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Table 3-6: Alignment with Principles of ESD for decommissioning of the DTM anchors and residual chains 

Principles of ESD Removal Decommissioning In situ 

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

The decision-making process by which the feasible alternatives decommissioning options for the DTM 
anchors and residual chain were assessed considers environmental (e.g., water and sediment quality), social 
(e.g., the rights of other users of the marine environment) and equitable (e.g., the rights of other users of the 
marine environment) criteria. Short-term (i.e., during decommissioning activities) and long-term (i.e., following 
the decommissioning activities) timeframes have been explicitly considered in the options assessment. 
Woodside has considered the economics of the feasible decommissioning options; however, this is not 
presented in the comparative assessment as NOPSEMAôs Section 572 Maintenance and Removal of 
Property (NOPSEMA, 2022) policy only considers the relative environmental outcomes of decommissioning 
options. Hence, the assessment of the feasible decommissioning alternative options including both removal 
and decommissioning in situ is consistent with this principle of ESD. 

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

As described in the options assessment 
presented above, there are short term 
impacts and risks associated will the 
removal option including those arising from 
vessel use and the anchor removal itself 
(seabed disturbance, disturbance to benthic 
habitats and infauna). Removal of the DTM 
anchors and residual chains removes the 
long-term impacts associated with leaving 
the anchors in situ, such as long-term 
corrosion and release of materials into the 
marine environment. There is no threat of 
serious or irreversible damage associated 
with removal of the DTM anchors and 
residual chains. Hence, the assessment of 
the removal base case is consistent with 
this principle of ESD. 

The decommissioning in situ alternative option will result in the 
degradation of the DTM anchors and residual chains over 
hundreds to thousands of years. The materials from which the 
anchors and residual chains are made are well known. 
Degradation causes (e.g., galvanic and microbial induced 
corrosion) are well understood. The anchors will remain buried 
within the sediments. 

Given the nature and scale of potential environmental impacts 
from degradation of DTM anchors and residual chains, there is 
no threat of serious or irreversible environmental damage from 
the decommissioning in situ option. Hence, the assessment of 
the decommissioning in situ option is consistent with this 
principle of ESD. 

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

Removal of the DTM anchors and residual 
chains will cause disturbance of the seabed, 
but this will recover over time through 
natural sedimentary processes. There are 
no long-term impacts to the environment 
that would impact upon the health, diversity 

The decommissioning in situ of the DTM anchors and residual 
chains will not reduce the health, diversity and productivity of 
the environment such that future generations would not benefit 
from the environment. The decommissioning in situ of the DTM 
anchors affects a small area of the seabed and the locations of 
the anchors is known.  Future uses of the seabed (e.g., 
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Principles of ESD Removal Decommissioning In situ 

and productivity of the environment. Hence, 
the assessment of the removal option is 
consistent with this principle of ESD. 

installation of offshore structures) can avoid the DTM anchors 
and residual chains, and displacement of future uses would be 
on the scale of tens to hundreds of metres only. The anchors 
are expected to remain buried in perpetuity. Hence, the 
assessment of the decommissioning in situ option is consistent 
with this principle of ESD. 

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

The environmental criteria either relate to biological diversity and ecological integrity (e.g., fauna, benthic 
habitat) or are strongly connected to biological diversity and ecological integrity (e.g., water and sediment 
quality). Hence, the assessment of the feasible decommissioning options is consistent with this principle of 
ESD. 

Improved valuation, pricing and incentive 
mechanisms should be promoted 

Woodsideôs waste management hierarchy incentivises the reuse, repurposing and recycling of the DTM 
anchors and residual chains. These arrangements are reflected in Woodsideôs contracting strategies. 
Removal of the DTM anchors and residual chains provides the greater potential for reuse, repurposing and 
recycling compared to decommissioning in situ option. The decommissioning in situ decommissioning option 
scores relatively poorly when compared to the removal. Hence, the assessment of the feasible 
decommissioning options including both removal and decommissioning in situ is consistent with this principle 
of ESD. 
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Table 3-7: Assessment of DTM anchors decommissioning options against relevant legislation and guidelines. 

Relevant Requirements Removal Decommissioning In Situ 

Offshore Petroleum and Greenhouse Gas Storage (OPGGS) Act 2006 

¶ Section 572 requires titleholders to remove 
structures, equipment and property that are no 
longer being used in connection with operations 
authorised by the title (subject to any other 
provisions of the Act, the regulations, a 
direction by NOPSEMA and any other law).  

¶ Section 270 requires titleholders to remove all 
infrastructure before the title can be 
surrendered or to make alternative 
arrangements that are satisfactory to 
NOPSEMA in relation to that infrastructure. 

The removal of the DTM anchors and residual 
chains meets requirements under the OPGGS Act 
for removal from the title area. 

The case for leaving the DTM anchors and mooring 
chains in situ needs to be to the satisfaction of 
NOPSEMA and approved through acceptance of 
this EP. 

Environment Regulations 

Under the OPGGS Act 2006, the Environment 
Regulations ensure that any petroleum activity or 
greenhouse gas activity carried out in an offshore 
area is:  

¶ Carried out in a manner consistent with the 
principles of ecologically sustainable 
development set out in section 3A of the EPBC 
Act.  

¶ Carried out in a manner by which the 
environmental impacts and risks of the activity 
will be reduced to as low as reasonably 
practicable (ALARP). 

¶ Carried out in a manner by which the 
environmental impacts and risks of the activity 
will be of an acceptable level. 

Removal meets commitments under the 
Environment Regulations for removal from the title 
area. 

Leaving DTM anchors and residual chains in situ 
meets requirements under the Environment 
Regulations for petroleum and greenhouse gas 
activities carried out in an offshore area as follows: 

¶ This EP contains an assessment that 
determines consistency with the principles 
defined in Section 3A of the EPBC Act for 
partial removal of infrastructure. 

¶ This EP contains an ALARP assessment for the 
environmental impacts and risks. 

¶ This EP contains an evaluation that 
environmental impacts and risks relating to 
decommissioning in situ of infrastructure will be 
managed to an acceptable level. 
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Relevant Requirements Removal Decommissioning In Situ 

Guideline: Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and Resources, 2022) 

The Guideline: Offshore Petroleum 
Decommissioning (Department of Industry, 
Science, Energy and Resources, 2022) states that 
removal of infrastructure is the default 
decommissioning requirement under the OPGGS 
Act. The guideline also states that alternative 
decommissioning options other than removal may 
be considered; however, the titleholder must 
demonstrate in permissioning documents that the 
alternative approach delivers equal or better 
environmental outcomes compared to complete 
removal and other applicable laws. 

Removal meets base case requirements for 
decommissioning. 

The decommissioning in situ option is shown to 
yield equal or better environmental outcomes than 
removal and is the petroleum activity proposed in 
this EP. This EP identifies a range of relevant 
requirements (e.g., Section 2). Demonstrations that 
the petroleum activity will comply with relevant 
requirements are made throughout the EP (e.g., the 
acceptability demonstrations in the assessment of 
environmental impacts). 

Policy: Section 572 Maintenance and Removal of Property (NOPSEMA, 2022) 

NOPSEMAôs Section 572 Maintenance and 
Removal of Property (2022) policy proposes that a 
deviation from the base case of removal can be 
sought. Arrangements other than removal of 
property will only be accepted where they are 
appropriate having regard to applicable legislation, 
relevant Australian Government guidelines and 
policy. 

Specifically, the titleholder must demonstrate that 
the alternative decommissioning approach meets 
all applicable requirements under the OPGGS Act 
and regulations, any other legislative requirement, 
and relevant international obligations. 

Removal is assumed to meet the requirements of 
the Environment Regulations. 

This EP identifies a range of relevant requirements 
(e.g., Section 2), including relevant Australian 
Government guidelines and policy. Demonstrations 
that the petroleum activity (i.e., decommissioning in 
situ) will comply with relevant requirements are 
made throughout the EP (e.g., the acceptability 
demonstrations in the assessment of environmental 
impacts). 

Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act requires that the petroleum activity 
consider: 

Removal of infrastructure meets requirements 
under the EPBC Act, as: 

Decommissioning in situ of the DTM anchors and 
residual chains meets requirements under the 
EPBC Act, as: 
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Relevant Requirements Removal Decommissioning In Situ 

¶ Matters of national environmental significance, 
such as threatened and migratory species and 
the Commonwealth marine environment. 

¶ The principles of ESD. 

¶ it will not likely result in unacceptable impacts to 
MNES, such as threatened or migratory fauna 
or the Commonwealth marine environment. 

¶ it is not inconsistent with plans made under the 
EPBC Act (e.g., recovery and threat abatement 
plans) 

¶ it is consistent with the principles of ESD. 

¶ It will not likely result in unacceptable impacts to 
MNES, such as threatened or migratory fauna 
or the Commonwealth marine environment. 

¶ It is not inconsistent with plans made under the 
EPBC Act (e.g., recovery and threat abatement 
plans) 

¶ It is consistent with the principles of ESD. 

Demonstrations of the points above are provided 
throughout the EP (e.g., the acceptability 
demonstrations in the assessment of environmental 
impacts) 

Environment Protection (Sea Dumping) Act 1981 

Section 10A of the Environment Protection (Sea 
Dumping) Act 1981 requires a permit to be obtained 
for the dumping of controlled material into 
Australian waters.  

óControlled materialô is defined in the Environment 
Protection (Sea Dumping) Act 1981 as ówaste or 
other material (within the meaning of the Protocol 
[meaning the London Protocol])ô.  

The London Protocol states that sea dumping does 
not include ñthe abandonment in the sea of matter 
(e.g., cables, pipelines and marine research 
devices) placed for a purpose other than the mere 
disposal thereofò. 

Removal of infrastructure does not trigger 
requirements under the Environment Protection 
(Sea Dumping) Act 1981, considering infrastructure 
will be removed from the marine environment. 

Prior to permanently leaving structures considered 
in this EP in situ, Woodside anticipates obtaining a 
Sea Dumping Permit in accordance with the 
requirements of the Environment Protection (Sea 
Dumping) Act 1981. 

International Maritime Organisation (IMO) Resolution A.672(16) - Guidelines and standards for the Removal of Offshore Installations and Structures 
on the Continental Shelf and the Exclusive Economic Zone adopted 19891 

Relevant paragraphs of IMO Resolution A.672 (16) 
contain the following requirements: 

¶ Infrastructure within specified water depths 
(above 75 and 100 m) should be completely 
removed (paragraphs 3.1 and 3.2). 

Meets requirements for removal of 
decommissioned or disused installations or 
structures. 

Leaving the infrastructure meets all the relevant 
requirements of IMO Resolution A.672 (16) as 
follows: 

¶ The depth of water where the infrastructure is 
located is > 800 m and therefore deeper than 
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Relevant Requirements Removal Decommissioning In Situ 

¶ Infrastructure left in situ should not cause 
unjustifiable interference with other uses of the 
sea (paragraph 3.4.2). 

¶ Structures left in situ should be marked on 
navigational charts (paragraph 3.8). 

¶ Structures left in situ should remain on location 
and not move (paragraph 3.9). 

¶ Structures left in situ should be monitored, as 
necessary, for compliance against these 
guidelines (paragraph 3.10). 

¶ Responsibility for maintenance and liability for 
future damages from structures left in situ 
should be clearly established (paragraph 3.11). 

the depths paragraphs 3.1 and 3.2 recommend 
removal. 

¶ Physical presence of the infrastructure will not 
result in a potential impact greater than a minor 
disturbance to other users as assessed in 
Section 8.1.  

¶ Woodside commits to notifying Australian 
Hydrographic Office (AHO) to ensure the 
infrastructure remain marked on navigation 
charts; refer to Section 8.1. 

¶ The infrastructure is in a fixed position buried 
below the seabed and will therefore not move 
from this location. 

¶ Periodic monitoring has been determined not to 
be required to ensure ongoing compliance 
against IMO Resolution A.672 (16). This is on 
the basis that degradation of the subsea 
infrastructure will occur over a significantly long 
time by which the rate of change is predicted to 
be slow and unlikely to be easily detected over 
short to medium timeframes making ongoing 
monitoring impractical.  

¶ No ongoing maintenance is required beyond 
decommissioning of the infrastructure. 
Demonstration against Section 270 
requirements is summarised in Stybarrow 
Decommissioning and Field Management EP. 

1 IMO Resolution A.672(16) sets out the matters to be considered by State parties to UNCLOS when making decisions dealing with decommissioned or disused 
installations on the Continental Shelf. Australiaôs decommissioning policies consider the requirements of IMO Resolution A.672(16) (Department of Industry, 
Science, Energy and Resources, 2022). 
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3.2.3 Suction Piles 

A description of the suction piles is provided in Section 4.8.2. 

3.2.3.1 Technical Feasibility of Decommissioning Options 

The feasible decommissioning alternatives for the suction piles are summarised in Table 3-8. 

Decommissioning in situ is the only feasible alternative to removal. 

Table 3-8: Summary descriptions of the feasible decommissioning alternatives identified for the 

suction piles. 

Decommissioning 
Alternative 

Description and Feasibility 

Removal Feasible 

The suction piles are buried within the seabed and were installed by lowering 
the pile to the seabed and creating a low pressure within the pile by pumping 
water from the caisson formed by the pile. The piles would likely be removed 
by reversing this process by: 

¶ securing lifting apparatus to the pile 

¶ pumping water into the pile (either through an existing or a newly drilled 
orifice) while tensioning the lifting life to raise the pile from the seabed. 

¶ recovering the pile to a vessel. 

This method is the removal base case. However, if this method was found to 
not be feasible, the suction piles would be removed through excavation, 
which would involve substantial sediment relocation and lifting capacity to 
free the pile from the seabed. 

Partial removal Not feasible 

The suction piles are nearly entirely buried within the seabed. The tops of the 
piles are closed, which prohibits access for a cutting tool to make an internal 
cut (such as may be done by a hollow driven pile). The tops of the suction 
piles do not protrude sufficiently cutting tools (e.g., a diamond wire cutter) to 
remove the part of the pile above the sediment. Extensive sediment 
relocation would be required to provide access for suitable cutting tools, like 
the sediment relocation required for removal; hence removal would be 
undertaken instead of partial removal. As such, partial removal of the suction 
piles is not feasible. 

Decommissioning in situ Feasible 

The decommissioning in situ alternative will leave the suction piles as they 
are in the seabed at the conclusion of the equipment removal campaign 
described in the Stybarrow Decommissioning and Field Management EP 
(BHPB-00SC-N000-0003), with all attachments removed (e.g., riser holdback 
clamps).  

No vessel activities will be required as part of the decommissioning in situ 
alternative for the suction piles. 

Additional structures Not feasible 

Augmentation relies on substantial habitat being provided by the existing 
equipment. The suction piles are buried in the seabed with little available 
hard substrate to augment. Augmentation typically benefits other users (e.g., 
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Decommissioning 
Alternative 

Description and Feasibility 

commercial and recreational fishers), which would have difficulty accessing 
the augmentation structures due to the offshore location and water depth. 

 

3.2.3.2 Decommissioning Options Assessment 

A summary of the decommissioning options assessment for the suction piles is provided in Table 3-9. The 

assessment is provided in full in Table 3-10. The assessment indicates that decommissioning in situ results in 

equal or better environmental outcomes than removal of the suction piles. It is therefore proposed that the 

suction piles are decommissioned in situ. 

Table 3-9: Summary of evaluation of decommissioning alternatives for the suction piles 

Criteria Sub-criteria Removal Decommissioning In Situ 

Short-
term 

Long-
term 

Short-term Long-term 

Environment Benthic Habitats Neutral Neutral More 
Preferred 

Neutral 

Fauna Neutral Neutral More 
Preferred 

Neutral 

GHG Emissions 
(excluding waste 
management) 

Neutral Neutral More 
Preferred 

Neutral 

Materials 
Management 

Neutral Neutral Less 
Preferred 

Less 
Preferred 

Sediment Quality Neutral Neutral Neutral Less 
Preferred 

Water Quality Neutral Neutral More 
Preferred 

Neutral 

Social Other Users Neutral Neutral More 
Preferred 

Less 
Preferred 
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Table 3-10: Evaluation of decommissioning alternatives for the suction piles 

Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Environment Benthic Habitats Short-term Removal of the suction piles will result in localised disturbance of 
the benthic habitats around the piles. The sediments surrounding 
the suction piles will slump into depressions left by removal of the 
piles, resulting in a disturbance footprint lager than the suction piles 
themselves. As most of the sediment within the piles will be 
displaced from within the pile during removal, depressions in the 
seabed will be substantially smaller than the volume of the piles. 

The benthic habitats around the suction piles are comprised of 
unconsolidated silty sediments characterised by infauna and sparse 
epifauna (Section 5.3.2). This habitat is very widely represented in 
the region and does not hold significant conservation value. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral No activities would be required and therefore no disturbance to 
benthic habitats. Existing habitat retained. 

The preservation of benthic habitat results in this decommissioning 
option being preferred relative to removal. 

More Preferred 

Long-term Benthic habitats will recover over time following removal of the 
suction piles, which will be consistent with the natural state prior to 
the Stybarrow development and the surrounding benthic habitat. 

Removal eliminates the release of degradation products. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral The decommissioning in situ alternative will preserve the benthic 
habitats and associated species around the suction piles. These 
unconsolidated sediment habitats and associated biota are widely 
represented in the region. 

The suction piles will degrade over a prolonged period (hundreds to 
thousands of years) due to the low levels of oxygen in sediments 
and the protective effect of the layers of corrosion. 

Rust from corrosion of steel will be deposited in the sediments 
immediately around the piles which are mostly buried. This will 
occur over a prolonged period (hundreds to thousands of years) 
due to the low levels of oxygen in sediments and the protective 
effect of layers of corrosion and paint. The steel used in the suction 
piles is carbon steel, with relatively low quantities of alloying 
materials (refer to sediment quality criterion for a consideration of 
sediment contamination). Most of the degradation products will be 
buried and not readily available to biota. 

Cardno (2019) observed increased diversity and abundance of 
fauna associated with exposed equipment (such as the tops of the 
suction piles) compared to buried equipment and areas without 
equipment. Given the relatively small area of exposed substrate 
provided by the suction piles, the increase in habitat diversity of 
decommissioning in situ will be relatively small. 

Refer to Sections 8.1, 8.2 and 8.3 for more information on the 
impacts of decommissioning in situ of the suction piles. 

Neutral 

Fauna Short-term The removal base case will entirely remove the suction piles. 
Mobile fauna associated with the piles, such as fishes, will be 
displaced by the removal of the piles. Sessile or slow-moving fauna 
associated with the suction piles and the habitat around the piles 
will be lost during removal activities. The fauna impacted are widely 
represented in the region and not of significant conservation value. 

Vessel and helicopters will generate noise in the air and underwater 
during decommissioning activities. The main source of noise would 
be from a DP vessel relating to use of DP thrusters. Listed 
threatened and migratory species that could be potentially impacts 
by noise and vibration may be present within the water column 
above the suction piles, primarily cetaceans, sharks and turtles. 
The suction piles are located in a pygmy blue whale migration 
biologically important area (BIA) and wedge-tailed shearwater 
breeding BIA. 

Neutral As there would be no activities required, there would be disturbance 
to, or loss of, fauna associated with the decommissioning in situ in 
the short-term. Hence this option is preferred compared to removal. 

More Preferred 



 
Woodside | Stybarrow End State Decommissioning Environment Plan Decommissioning Options Assessment 
 

46 

 

Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Given the noise levels associated with routine operations of the 
vessel, the potential impacts on marine fauna are unlikely to cause 
hearing impairment in marine mammals, reptiles or fishes, such as 
permanent and temporary threshold shifts (Popper et al., 2014; 
Southall et al., 2021, 2019). However, there is the potential for 
behavioural disturbance and masking to occur. Behavioural impacts 
will depend on the audible frequency range of each potential 
receptor in relation to the frequency of the noise, as well as the 
intensity of the noise. Removal of the suction piles would be 
completed in 1-2 days, so behavioural impacts would be restricted 
to during this time. It is considered noise generated by the vessel 
and helicopter activities may result in minor, localised, temporary 
impacts to marine fauna. 

Long-term Fauna communities impacted by the removal of the suction piles 
will recover following removal through natural recruitment and 
movement of animals. The resulting fauna community would 
resemble surrounding natural areas after a sufficient period. Hence, 
the impacts to fauna from removal would only affect a relatively 
small portion of the community and ecosystem services would not 
be affected. 

Observations of benthic fauna by Cardno (2019) documented 
relatively abundant and diverse fauna assemblages on exposed 
equipment, such as the tops of the suction piles, compared to 
buried equipment and unconsolidated sediment habitat in the 
Stybarrow field. Removal of the suction piles would result in a long-
term decrease in the biodiversity and abundance of fauna in the 
Stybarrow field. 

Neutral The suction piles will degrade over time. Given the equipment is 
made from steel and buried, impacts of degradation on fauna will be 
negligible. Iron and carbon, which are typically 97% of carbon steel 
by mass pose little risk to the environment. Iron (II) and (III) oxides 
(i.e., rust) are listed by the OSPAR Commission as posing little or 
no risk to the environment (PLONOR) and an extensive review by 
Johnson et al. (2007) found no evidence of toxic effects of iron in 
marine sediments. Alloying metals may be present in low 
percentages which may include toxicants identified by the 
Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality (Commonwealth of Australia and New Zealand Government, 
2018). Concentrations of metals above the concentrations that may 
result in toxic effects are expected to be restricted to within 
approximately 21 m radius from the piles (refer to Section 8.2). 

The degradation products from the suction piles will mostly be 
buried and will not interact with mobile fauna, with approximately 
11% of the pile available to interact with fauna following complete 
degradation. Infauna have the greatest likelihood of interacting with 
degradation products given they are associated with sediments. 
Most infauna are restricted to the upper 30 cm of sediment 
(Kristensen et al., 2012). 

Cardno (2019) found greater diversity and abundance of fauna 
associated with equipment providing hard substrate and relatively 
complex structure, such as the suction piles. However, this effect 
will be localised given the relatively small area of hard substrate 
provided by the piles. 

Decommissioning in situ may increase biodiversity and abundance 
of fauna (from physical presence) which is considered a benefit, 
while also introducing potential toxicants, which is a detriment. 
Hence this alternative is neutral compared to removal. 

Refer to Sections 8.1, 8.2 and 8.3 for more information on the 
impacts of decommissioning in situ of the suction piles on fauna. 

Neutral 

GHG Emissions 
(excluding waste 
management) 

Short-term The removal base case would be implemented as part of an 
equipment removal campaign, with GHG emissions limited to the 
additional sea time required to complete the removal activities. 
Atmospheric emissions from vessels undertaking the removal base 
case will result in a localised decrease in air quality due to exhaust 
emissions from internal combustion engines. 

Fuel combustion onboard vessels will generate carbon dioxide 
emissions, which is a GHG.  

Neutral The decommissioning in situ alternative does not generate GHG or 
atmospheric emissions during the removal campaign. Hence this 
alternative is preferred compared to removal. 

More Preferred 
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Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Long-term No GHG emissions (excluding materials management) following 
removal of the equipment. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral The decommissioning in situ alternative does not generate or offset 
GHG or atmospheric emissions following the removal campaign. 
Hence this alternative is neutral compared to the removal base 
case. 

Neutral 

Materials 
Management 

Short-term The removal base case provides the opportunity to re-use, 
repurpose or recycle the suction piles. These all sit above disposal 
in the waste management hierarchy. Removal is the base case; 
hence it is scored neutral. 

Neutral There is no opportunity to reuse, repurpose or recycle the suction 
piles when implementing the decommissioning in situ option. The 
alternative scores lower in the waste management hierarchy than 
removal, hence it is less preferred. 

Less Preferred 

Long-term The removal base case provides the opportunity to re-use, 
repurpose or recycle the suction piles. These all sit above disposal 
in the waste management hierarchy. Removal is the base case; 
hence it is scored neutral. 

Neutral There is no opportunity to reuse, repurpose or recycle the suction 
piles when implementing the decommissioning in situ option. The 
alternative scores lower in the waste management hierarchy than 
removal, hence it is less preferred. 

Less Preferred 

Sediment Quality Short-term Some sediment resuspension would occur during removal of the 
suction piles. Contaminant levels around the suction piles are 
consistent with reference sites several kilometres from the 
Stybarrow equipment, hence sediment resuspension will not 
remobilise contaminants. 

Neutral No impacts to sediment quality in the short-term. Neutral 

Long-term No impacts to sediment quality in the long term. 

Removal is the base case; hence it is scored neutral. 

Neutral The degradation of the suction piles will impact sediment quality. 

The steel used in the suction piles is carbon steel (typically 97% 
carbon and iron by mass), with relatively low quantities of alloying 
materials and pose little or no risk to the environment. Iron (II) and 
(III) oxides (i.e., rust) are listed by the OSPAR Commission as 
posing little or no risk to the environment (PLONOR) and an 
extensive review by Johnson et al. (2007) found no evidence of 
toxic effects of iron in marine sediments. 

Corrosion products will be concentrated in the sediments around 
the piles, with corrosion products in the upper 30 cm of the 
sediment potentially interacting with fauna, where most infauna 
occur (Kristensen et al., 2012). Parts of the suction piles are coated 
with a thin (450 micron) layer of epoxy paint. Paint flakes, which are 
negatively buoyant, may also impact upon sediment quality. 

Copper, chromium and nickel are recognised toxicants in the 
Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality (Commonwealth of Australia and New Zealand Government, 
2018). Concentrations above the guideline values of these metals 
may occur up to approximately 21 m radius around the piles 
following complete degradation, with the exception of nickel, which 
naturally exceeds the default guideline values (Figure 5-4). 

Refer to Sections 8.1, 8.2 and 8.3 for more information on the 
impacts of decommissioning in situ of the suction piles on sediment 
quality. 

Less Preferred 

Water Quality Short-term Removal of the suction piles will result in resuspension of 
sediments as the piles are pulled from the seabed and recovered to 
a vessel. This will result in a short-term increase in suspended 
sediments in the water column, which will return to normal levels 
within days following completion of the activity. 

Neutral No impacts to water quality in the short-term. Hence this alternative 
is more preferred than removal. 

More Preferred 
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Criteria Sub-criteria Short- and Long-
term Considerations 

Base Case Justification Base Case 
Score 

Decommissioning In Situ Justification Decommissioning 
In Situ Score 

Vessel operations for the removal base case will result in utility 
discharges. Impacts to water quality from vessel utility discharges 
may include: 

¶ increased nutrients 

¶ increased biochemical oxygen demand. 

¶ increased turbidity 

¶ reduced visual amenity. 

¶ increased potential contaminants such as hydrocarbons and 
chemicals. 

The open water environment receiving utility discharges is 
expected to result in rapid mixing of utility discharges from vessels. 
As a result, the potential impacts to water quality will be highly 
localised and restricted to the immediate area (i.e., 10ôs to 100ôs of 
metres) around the discharge point. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Long-term No impacts to water quality following completion of the removal 
activities. 

Removal is the base case; hence it is neither preferred nor not 
preferred. 

Neutral No impacts to water quality in the long-term. The degradation 
products are insoluble in seawater and largely buried within the 
sediments. Hence this alternative is equally preferred compared to 
removal. 

Neutral 

Social Other Users Short-term The removal activities may temporarily displace other users from 
WA-32-L although there is very little activity by other users in WA-
32-L (Section 5.6). 

Removal is the base case; hence it is scored neutral. 

Neutral No potential for displacement of other users as no vessel activities 
required. Hence this alternative is preferred to removal. 

More Preferred 

Long-term No impacts to other users following removal. 

Removal is the base case; hence it is scored neutral. 

Neutral The suction piles are largely buried; however, the exposed sections 
of the piles may pose a risk to trawled fishing gear. However, there 
is no demersal or benthic trawl fishing in WA-32-L historically. The 
risk to trawl fishing gear is mitigated through consultation and 
inclusion of the piles on nautical charts. The presence of the suction 
piles is not expected to prevent other uses (e.g., renewable energy 
generation or other petroleum activities) in future. 

Less Preferred 
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Table 3-11: Alignment with principles of ESD for decommissioning of the suction piles 

Principles of ESD Removal Decommissioning In situ 

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

The decision-making process by which the feasible alternatives decommissioning options for the suction piles were assessed considers 
environmental (e.g., water and sediment quality), social (e.g., the rights of other users of the marine environment) and equitable (e.g., 
the rights of other users of the marine environment) criteria. Short-term (i.e., during decommissioning activities) and long-term (i.e., 
following the decommissioning activities) timeframes have been explicitly considered in the options assessment. Woodside has 
considered the economics of the feasible decommissioning options; however, this is not presented in the comparative assessment as 
the Guideline: Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and Resources, 2022) only considers the 
relative environmental outcomes of decommissioning options. Hence, the assessment of the feasible decommissioning alternative 
options including both removal and decommissioning in situ is consistent with this principle of ESD. 

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

As described in the options assessment presented above, there 
are short term impacts and risks associated will the removal option 
including those arising from vessel use and the suction pile 
removal itself (seabed disturbance, disturbance to benthic habitats 
and infauna). Removal of the suction piles eliminates the long-
term impacts associated with leaving the piles in situ, such as 
long-term corrosion and release of materials into the marine 
environment. There is no threat of serious or irreversible damage 
associated with removal of the suction piles. Hence, the 
assessment of the removal base case is consistent with this 
principle of ESD. 

The decommissioning in situ option will result in the degradation of 
the piles over hundreds to thousands of years. The materials from 
which the piles are made are well known, including the relative 
portions of alloying materials in the steel, of which copper, 
chromium and nickel have established guideline values for 
sediments in the Australian and New Zealand Guidelines for Fresh 
and Marine Water Quality (Commonwealth of Australia and New 
Zealand Government, 2018).Although concentrations of these 
contaminants may be elevated above guideline values in the 
immediate vicinity of infrastructure, serious or irreversible 
environmental damage is not considered credible due to the spatial 
and temporal extent of potential impacts. Degradation causes (e.g., 
galvanic and microbial induced corrosion) are well understood. The 
piles will remain mostly (~89%) buried within the sediments. 

Given the nature and scale of potential environmental impacts from 
degradation of suction piles, there is no threat of serious or 
irreversible environmental damage from the decommissioning in 
situ option. Hence, the assessment of the decommissioning in situ 
option is consistent with this principle of ESD. 

The principle of inter-
generational equity ï 
that the present 
generation should 
ensure that the 
health, diversity and 

Removal of the suction piles will cause disturbance of the seabed, 
but this will recover over time through natural sedimentary 
processes. There are no long-term impacts to the environment 
that would impact upon the health, diversity and productivity of the 
environment. Hence, the assessment of the removal option is 
consistent with this principle of ESD. 

The decommissioning in situ of the suction piles will not reduce the 
health, diversity and productivity of the environment such that 
future generations would not benefit from the environment. The 
decommissioning in situ of the suction piles affects a small area of 
the seabed and the locations of the piles is known.  Future uses of 
the seabed (e.g., installation of offshore structures) can avoid the 
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Principles of ESD Removal Decommissioning In situ 

productivity of the 
environment is 
maintained or 
enhanced for the 
benefit of future 
generations 

suction piles, and displacement of future uses would be on the 
scale of tens to hundreds of metres only. Hence, the assessment 
of the decommissioning in situ option is consistent with this 
principle of ESD. 

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

The environmental criteria either relate to biological diversity and ecological integrity (e.g., fauna, benthic habitat) or are strongly 
connected to biological diversity and ecological integrity (e.g., water and sediment quality). Hence, the assessment of the feasible 
decommissioning options is consistent with this principle of ESD. 

Improved valuation, 
pricing and incentive 
mechanisms should 
be promoted 

Woodsideôs waste management hierarchy incentivises the reuse, repurposing and recycling of the suction piles. These arrangements 
are reflected in Woodsideôs contracting strategies. Removal of the suction piles provides the greater potential for reuse, repurposing and 
recycling compared to decommissioning in situ option. The decommissioning in situ decommissioning option scores relatively poorly 
when compared to the removal. Hence, the assessment of the feasible decommissioning options is consistent with this principle of ESD. 
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Table 3-12: Assessment of suction piles decommissioning options against relevant legislation and guidelines. 

Relevant Requirements Removal Decommissioning In Situ 

OPGGS Act 

¶ Section 572 requires titleholders to remove 
structures, equipment and property that are no 
longer being used in connection with operations 
authorised by the title (subject to any other 
provisions of the Act, the regulations, a 
direction by NOPSEMA and any other law).  

¶ Section 270 requires titleholders to remove all 
infrastructure before the title can be 
surrendered or to make alternative 
arrangements that are satisfactory to 
NOPSEMA in relation to that infrastructure. 

The removal of the suction piles meets 
requirements under the OPGGS Act for removal 
from the title area. 

The case for leaving the suction piles in situ needs 
to be to the satisfaction of NOPSEMA and 
approved through acceptance of this EP. 

Environment Regulations 

Under the OPGGS Act 2006, the Environment 
Regulations ensure that any petroleum activity or 
greenhouse gas activity carried out in an offshore 
area is:  

¶ Carried out in a manner consistent with the 
principles of ecologically sustainable 
development set out in section 3A of the EPBC 
Act.  

¶ Carried out in a manner by which the 
environmental impacts and risks of the activity 
will be reduced to as low as reasonably 
practicable (ALARP). 

¶ Carried out in a manner by which the 
environmental impacts and risks of the activity 
will be of an acceptable level. 

Removal is assumed to meet the requirements of 
the Environment Regulations. 

Leaving suction piles in situ meets requirements 
under the Environment Regulations for petroleum 
and greenhouse gas activities carried out in an 
offshore area as follows: 

¶ This EP contains an assessment that 
determines consistency with the principles 
defined in Section 3A of the EPBC Act for 
partial removal of infrastructure. 

¶ This EP contains an ALARP assessment for the 
environmental impacts and risks. 

¶ This EP contains an evaluation that 
environmental impacts and risks relating to 
decommissioning in situ of infrastructure will be 
managed to an acceptable level. 
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Relevant Requirements Removal Decommissioning In Situ 

Guideline: Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and Resources, 2022) 

The Guideline: Offshore Petroleum 
Decommissioning (Department of Industry, 
Science, Energy and Resources, 2022) states that 
removal of infrastructure is the default 
decommissioning requirement under the OPGGS 
Act. The guideline also states that alternative 
decommissioning options other than removal may 
be considered; however, the titleholder must 
demonstrate in permissioning documents that the 
alternative approach delivers equal or better 
environmental outcomes compared to complete 
removal and other applicable laws. 

Removal meets base case requirements for 
decommissioning. 

The decommissioning in situ option is shown to 
yield equal or better environmental outcomes than 
removal and is the petroleum activity proposed in 
this EP. This EP identifies a range of relevant 
requirements (e.g., Section 2). Demonstrations that 
the petroleum activity will comply with relevant 
requirements are made throughout the EP (e.g., the 
acceptability demonstrations in the assessment of 
environmental impacts). 

Policy: Section 572 Maintenance and Removal of Property (NOPSEMA, 2022) 

NOPSEMAôs Section 572 Maintenance and 
Removal of Property (2022) policy proposes that a 
deviation from the base case of removal can be 
sought. Arrangements other than removal of 
property will only be accepted where they are 
appropriate having regard to applicable legislation, 
relevant Australian Government guidelines and 
policy. 

Specifically, the titleholder must demonstrate that 
the alternative decommissioning approach meets 
all applicable requirements under the OPGGS Act 
and regulations, any other legislative requirement, 
and relevant international obligations. 

Removal meets the requirement in the policy for 
removal from the title area. 

This EP identifies a range of relevant requirements 
(e.g., Section 2), including relevant Australian 
Government guidelines and policy. Demonstrations 
that the petroleum activity (i.e., decommissioning in 
situ) will comply with relevant requirements are 
made throughout the EP (e.g., the acceptability 
demonstrations in the assessment of environmental 
impacts). 
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Relevant Requirements Removal Decommissioning In Situ 

EPBC Act 

The EPBC Act requires that the petroleum activity 
consider: 

¶ Matters of national environmental significance, 
such as threatened and migratory species and 
the Commonwealth marine environment. 

¶ The principles of ESD. 

Removal of infrastructure meets requirements 
under the EPBC Act, as: 

¶ it will not likely result in unacceptable impacts to 
MNES, such as threatened or migratory fauna 
or the Commonwealth marine environment. 

¶ it is not inconsistent with plans made under the 
Act (e.g., recovery and threat abatement plans) 

¶ it is consistent with the principles of ESD. 

Decommissioning in situ of the suction piles meets 
requirements under the EPBC Act, as: 

¶ It will not likely result in unacceptable impacts to 
MNES, such as threatened or migratory fauna 
or the Commonwealth marine environment. 

¶ It is not inconsistent with plans made under the 
Act (e.g., recovery and threat abatement plans) 

¶ It is consistent with the principles of ESD. 

Demonstrations of the points above are provided 
throughout the EP (e.g., the acceptability 
demonstrations in the assessment of environmental 
impacts) 

Environment Protection (Sea Dumping) Act 1981 

Section 10A of the Environment Protection (Sea 
Dumping) Act 1981 requires a permit to be obtained 
for the dumping of controlled material into 
Australian waters.  

óControlled materialô is defined in the Environment 
Protection (Sea Dumping) Act 1981 as ówaste or 
other material (within the meaning of the Protocol 
[meaning the London Protocol])ô.  

The London Protocol states that sea dumping does 
not include ñthe abandonment in the sea of matter 
(e.g., cables, pipelines and marine research 
devices) placed for a purpose other than the mere 
disposal thereofò. 

Removal of infrastructure does not trigger 
requirements under the Environment Protection 
(Sea Dumping) Act 1981, considering infrastructure 
will be removed from the marine environment. 

Prior to permanently leaving structures considered 
in this EP in situ, Woodside anticipates obtaining a 
Sea Dumping Permit in accordance with the 
requirements of the Environment Protection (Sea 
Dumping) Act 1981. 
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Relevant Requirements Removal Decommissioning In Situ 

International Maritime Organisation (IMO) Resolution A.672(16) - Guidelines and standards for the Removal of Offshore Installations and Structures 
on the Continental Shelf and the Exclusive Economic Zone adopted 19891 

Relevant paragraphs of IMO Resolution A.672 (16) 
contain the following requirements: 

¶ Infrastructure within specified water depths 
(above 75 and 100 m) should be completely 
removed (paragraphs 3.1 and 3.2). 

¶ Infrastructure left in situ should not cause 
unjustifiable interference with other uses of the 
sea (paragraph 3.4.2). 

¶ Structures left in situ should be marked on 
navigational charts (paragraph 3.8). 

¶ Structures left in situ should remain on location 
and not move (paragraph 3.9). 

¶ Structures left in situ should be monitored, as 
necessary, for compliance against these 
guidelines (paragraph 3.10). 

¶ Responsibility for maintenance and liability for 
future damages from structures left in situ 
should be clearly established (paragraph 3.11). 

Meets requirements for removal of 
decommissioned or disused installations or 
structures. 

Leaving the infrastructure meets all the relevant 
requirements of IMO Resolution A.672 (16) as 
follows: 

¶ The depth of water where the infrastructure is 
located is > 800 m and therefore deeper than 
the depths paragraphs 3.1 and 3.2 recommend 
removal. 

¶ Physical presence of the infrastructure will not 
result in a potential impact greater than a minor 
disturbance to other users as assessed in 
Section 8.1.  

¶ Woodside commits to notifying Australian 
Hydrographic Office (AHO) to ensure the 
infrastructure remain marked on navigation 
charts; refer to Section 8.1. 

¶ The infrastructure is in a fixed position buried 
below the seabed and will therefore not move 
from this location. 

¶ Periodic monitoring has been determined not to 
be required to ensure ongoing compliance 
against IMO Resolution A.672 (16). This is on 
the basis that degradation of the subsea 
infrastructure will occur over a significantly long 
time by which the rate of change is predicted to 
be slow and unlikely to be easily detected over 
short to medium timeframes making ongoing 
monitoring impractical.  

¶ No ongoing maintenance is required beyond 
decommissioning of the infrastructure. 
Demonstration against Section 270 
requirements is summarised in Stybarrow 
Decommissioning and Field Management EP. 
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Relevant Requirements Removal Decommissioning In Situ 

1 IMO Resolution A.672(16) sets out the matters to be considered by State parties to UNCLOS when making decisions dealing with abandoned or disused 
installations on the Continental Shelf. Australiaôs decommissioning policies consider the requirements of IMO Resolution A.672(16) (Department of Industry, 
Science, Energy and Resources, 2022). 
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3.2.4 Eskdale-1 Wellhead 

A description of the Eskdale-1 wellhead is provided in Section 4.8.3. 

3.2.4.1 Technical Feasibility of Decommissioning Options 

The feasible decommissioning alternatives for the wellhead are summarised in Table 3-13. Partial removal 

and decommissioning in situ are the only feasible alternatives to removal.  

Table 3-13: Summary descriptions of the feasible decommissioning alternatives identified for the 

Eskdale-1 wellhead. 

Decommissioning 
Alternative 

Description and Feasibility 

Removal Feasible 

Two previous attempts have been made to removal the wellhead cut and pull 
the 20 x 30-inch casing in April 2003. The Eskdale -1 end of well report 
outlines the two failed attempts to remove and details back reaming works 
conducted to reduce the overpull. An internal cut within the wellhead could 
not be completed due to excess cutting build-up. Dispensation to leave the 
wellhead on the seabed was subsequently sought in 2003 from the WA 
Department of Industry and Resources. It is feasible to conduct another 
attempt at removing the Eskdale-1 wellhead, however the success of this 
method is not assured. Removal using an external cut below the mudline 
would require extensive sediment relocation to provide access for the cutting 
tool. 

Partial removal Feasible 

Partial removal of the wellhead would be done by an external cut above the 
mudline as close as practicable to the anchor. Depending on the cutting tool 
used, this would leave a relatively small portion of the wellhead protruding 
from the seabed. 

Decommissioning in situ Feasible 

The decommissioning in situ alternative will leave the wellhead as it is. No 
further monitoring or interventions would be undertaken. No vessel activities 
will be required as part of the decommissioning in situ alternative for the RTM 
anchors. 

Additional structures Not feasible 

Augmentation relies on substantial habitat being provided by the existing 
equipment. The Eskdale-1 wellhead is not near other equipment and extends 
above the seabed approximately 2-3 m. Hence, there is relatively little to 
augment. Augmentation typically benefits other users (e.g., commercial and 
recreational fishers), which would have difficulty accessing the augmentation 
structures due to the offshore location and water depth. 

 

3.2.4.2 Decommissioning Options Assessment 

A summary of the decommissioning options assessment for the Eskdale-1 wellhead is provided in Table 3-14. 

The assessment is provided in full in Table 3-15. The assessment indicates that decommissioning in situ 

results in equal or better environmental outcomes than removal of the wellhead. It is therefore proposed that 

the wellhead is decommissioned in situ. 
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Table 3-14: Summary of evaluation of decommissioning alternatives for the Eskdale-1 wellhead 

Criteria Sub-criteria Removal Partial Removal Decommissioning In 
Situ 

Short-
term 

Long-
term 

Short-
term 

Long-
term 

Short-
term 

Long-
term 

Environment Benthic 
Habitats 

Neutral Neutral Neutral Neutral More 
Preferred 

Neutral 

Fauna Neutral Neutral Neutral Neutral More 
Preferred 

Neutral 

GHG 
Emissions 
(excluding 
waste 
management) 

Neutral Neutral Neutral Neutral More 
Preferred 

Neutral 

Materials 
Management 

Neutral Neutral Neutral Neutral Less 
Preferred 

Less 
Preferred 

Sediment 
Quality 

Neutral Neutral Neutral Less 
Preferred 

Neutral Less 
Preferred 

Water Quality Neutral Neutral More 
Preferred 

Neutral More 
Preferred 

Neutral 

Social Other Users Neutral Neutral More 
Preferred 

Less 
Preferred 

More 
Preferred 

Less 
Preferred 
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Table 3-15: Evaluation of decommissioning alternatives for the Eskdale-1 wellhead 

Criteria Sub-criteria Short- and Long-
term 
Considerations 

Base Case Justification Base 
Case 
Score 

Partial Removal Justification Partial 
Removal 
Score 

Decommissioning In Situ 
Justification 

Decommissioning 
In Situ Score 

Environment Benthic 
Habitats 

Short-term Removal of the wellhead will result in the 
loss of the benthic habitat provided by the 
wellhead and localised disturbance of the 
habitat around the wellhead due to 
sediment relocation. Some sediments will 
slump into the well bore following removal 
of the wellhead. The benthic habitats 
around the wellhead are comprised of 
unconsolidated silty sediments 
characterised by infauna and sparse 
epifauna (Section 5.3.2). This habitat is 
very widely represented in the region and 
does not hold significant conservation 
value. 

Removal is the base case; hence it is 
neither preferred nor not preferred. 

Neutral Partial removal of the wellhead will result in the 
loss of the benthic habitat provided by the 
wellhead and localised disturbance of the habitat 
around the wellhead. The benthic habitats around 
the wellhead are comprised of unconsolidated 
silty sediments characterised by infauna and 
sparse epifauna (Section 5.3.2). This habitat is 
very widely represented in the region and does 
not hold significant conservation value. 

Neutral No disturbance to benthic habitats. 
Existing habitat retained. 

The preservation of benthic habitat 
results in this alternative being 
preferred relative to the base case. 

More Preferred 

Long-term Benthic habitats will recover over time 
following removal of the wellhead, which 
will be consistent with the natural state 
prior to the Stybarrow development and 
the surrounding benthic habitat. 

Removal eliminates the release of 
degradation products. 

Removal is the base case; hence it is 
neither preferred nor not preferred. 

Neutral Benthic habitats will recover over time following 
partial removal of the wellhead, which will be 
consistent with the natural state prior to the 
Stybarrow development and the surrounding 
benthic habitat. The remaining section of the 
wellhead above the mudline will provide a small 
area of hard substrate. 

Partial removal substantially reduces the release 
of degradation products available to biota. 

Neutral The decommissioning in situ alternative 
will preserve the benthic habitats and 
associated species on and around the 
wellhead. 

The wellhead will degrade over a 
prolonged period (hundreds to 
thousands of years) due to the low 
levels of oxygen in sediments and the 
protective effect of layers of corrosion. 
Most of the degradation products will 
be buried and not readily affect benthic 
habitats. 

Cardno (2019) observed increased 
diversity and abundance of fauna 
associated with exposed equipment 
compared to buried equipment and 
areas without equipment. Given the 
relatively small area of exposed 
substrate provided by the wellhead, the 
increase in habitat diversity of 
decommissioning in situ will be 
relatively small. 

Refer to Sections 8.1, 8.2 and 8.3 for 
more information on the impacts of 
decommissioning in situ of the 
wellhead on benthic habitats. 

Neutral 

Fauna Short-term The infauna and sparse epifauna 
(described in Section 5.3.2) associated 
with the unconsolidated sediment habitat 
around the wellhead will be disturbed 
during removal. Mobile fauna that can 
move away from the disturbance (e.g., 
fishes) will be displaced rather than lost. 
Sessile fauna attached to the wellhead will 
be lost. The fauna impacted are widely 

Neutral The infauna with sparse epifauna (described in 
Section 5.3.2) associated with the 
unconsolidated sediment habitat around the 
wellhead will be disturbed during partial removal. 
Mobile fauna that can move away from the 
disturbance (e.g., fishes) will be displaced rather 
than lost. Sessile fauna attached to the wellhead 
will be lost. The fauna impacted are widely 
represented in the region and not of significant 
conservation value. 

Neutral As there would be no activities 
required, there would be disturbance 
to, or loss of fauna associated with the 
decommissioning in situ in the short-
term. Hence this option is preferred 
compared to removal. 

More Preferred 
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Criteria Sub-criteria Short- and Long-
term 
Considerations 

Base Case Justification Base 
Case 
Score 

Partial Removal Justification Partial 
Removal 
Score 

Decommissioning In Situ 
Justification 

Decommissioning 
In Situ Score 

represented in the region and not of 
significant conservation value. 

Vessel and helicopters will generate noise 
in the air and underwater during 
decommissioning activities. The main 
source of noise would be from a DP 
vessel relating to use of DP thrusters. 
Listed threatened and migratory species 
that could be potentially impacts by noise 
and vibration may be present within the 
water column above the suction piles, 
primarily cetaceans, sharks and turtles. 
The suction piles are located in a pygmy 
blue whale migration biologically important 
area (BIA) and wedge-tailed shearwater 
breeding BIA. 

Given the noise levels associated with 
routine operations of the vessel, the 
potential impacts on marine fauna are 
unlikely to cause hearing impairment in 
marine mammals, reptiles or fishes, such 
as permanent and temporary threshold 
shifts (Popper et al., 2014; Southall et al., 
2021, 2019). However, there is the 
potential for behavioural disturbance and 
masking to occur. Behavioural impacts will 
depend on the audible frequency range of 
each potential receptor in relation to the 
frequency of the noise, as well as the 
intensity of the noise. Removal of the 
wellhead would be completed in 10 days, 
so behavioural impacts would be restricted 
to during this time. It is considered noise 
generated by the vessel and helicopter 
activities may result in minor, localised, 
temporary impacts to marine fauna. 

Vessel and helicopters will generate noise in the 
air and underwater during decommissioning 
activities. The main source of noise would be 
from a DP vessel relating to use of DP thrusters. 
Listed threatened and migratory species that 
could be potentially impacts by noise and 
vibration may be present within the water column 
above the suction piles, primarily cetaceans, 
sharks and turtles. The suction piles are located 
in a pygmy blue whale migration biologically 
important area (BIA) and wedge-tailed shearwater 
breeding BIA. 

Given the noise levels associated with routine 
operations of the vessel, the potential impacts on 
marine fauna are unlikely to cause hearing 
impairment in marine mammals, reptiles or fishes, 
such as permanent and temporary threshold 
shifts (Popper et al., 2014; Southall et al., 2021, 
2019). However, there is the potential for 
behavioural disturbance and masking to occur. 
Behavioural impacts will depend on the audible 
frequency range of each potential receptor in 
relation to the frequency of the noise, as well as 
the intensity of the noise. Removal of the 
wellhead would be completed in 10 days, so 
behavioural impacts would be restricted to during 
this time. It is considered noise generated by the 
vessel and helicopter activities may result in 
minor, localised, temporary impacts to marine 
fauna. 

Long-term Fauna communities impacted by the 
removal of the suction piles will recover 
following removal through natural 
recruitment and movement of animals. 
The resulting fauna community would 
resemble surrounding natural areas after a 
sufficient period of time. Hence, the 
impacts to fauna from removal would only 
affect a relatively small portion of the 
community and ecosystem services would 
not be affected. 

Observations of benthic fauna by Cardno 
(2019) documented relatively abundant 
and diverse fauna assemblages on 
exposed equipment, such as the tops of 
the suction piles, compared to buried 
equipment and unconsolidated sediment 
habitat in the Stybarrow field. Removal of 
the wellhead would result in a long-term 

Neutral The removal of the wellhead by the partial 
removal alternative eliminates most of the hard 
substrate that would provide relatively complex 
benthic habitats for marine fauna in the future.  
seabed disturbance caused during the partial 
removal of the wellhead will be colonised by 
organisms and is expected to become 
indistinguishable from the surrounding habitat 
over time. 

The remaining section of the wellhead will 
degrade over time. The portion of the wellhead 
that may interact with fauna is relatively small, 
comprising the small extent above the mudline 
and approximately 30 cm below the mudline. 
Given the wellhead is made from steel and largely 
buried, impacts of degradation on fauna will be 
negligible. Iron and carbon, which are typically 
97% of carbon steel by mass pose little risk to the 
environment. Iron (II) and (III) oxides (i.e., rust) 

Neutral The wellhead will degrade over time. 
Given the equipment is made from 
steel and buried, impacts of 
degradation on fauna will be negligible. 
Iron and carbon, which are typically 
97% of carbon steel by mass pose little 
risk to the environment. Iron (II) and 
(III) oxides (i.e., rust) are listed by the 
OSPAR Commission as posing little or 
no risk to the environment (PLONOR) 
and an extensive review by Johnson et 
al. (2007) found no evidence of toxic 
effects of iron in marine sediments. 
Alloying metals may be present in low 
percentages which may include 
toxicants identified by the Australian 
and New Zealand Guidelines for Fresh 
and Marine Water Quality 
(Commonwealth of Australia and New 

Neutral 
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Criteria Sub-criteria Short- and Long-
term 
Considerations 

Base Case Justification Base 
Case 
Score 

Partial Removal Justification Partial 
Removal 
Score 

Decommissioning In Situ 
Justification 

Decommissioning 
In Situ Score 

decrease in the biodiversity and 
abundance of fauna in the Stybarrow field. 

are listed by the OSPAR Commission as posing 
little or no risk to the environment (PLONOR) and 
an extensive review by Johnson et al. (2007) 
found no evidence of toxic effects of iron in 
marine sediments. Alloying metals may be 
present in low percentages which may include 
toxicants identified by the Australian and New 
Zealand Guidelines for Fresh and Marine Water 
Quality (Commonwealth of Australia and New 
Zealand Government, 2018). Concentrations of 
metals above the concentrations that may result 
in toxic effects are expected to be restricted to 
within approximately 21 m radius from the 
wellhead (refer to Section 8.2). 

Infauna have the greatest likelihood of interacting 
with degradation products given their associated 
with sediments. Most infauna are restricted to the 
upper 30 cm of sediment (Kristensen et al., 
2012). 

The residual part of the wellhead will provide a 
small amount of hard substrate habitat, which is 
required for some sessile benthic invertebrates. It 
will also provide a small amount of habitat for 
fishes, as per the observations made by Cardno 
(2019). 

Zealand Government, 2018). 
Concentrations of metals above the 
concentrations that may result in toxic 
effects are expected to be restricted to 
within approximately 21 m radius from 
the wellhead (refer to Section 8.2). 

Infauna have the greatest likelihood of 
interacting with degradation products 
given they are associated with 
sediments. Most infauna are restricted 
to the upper 30 cm of sediment 
(Kristensen et al., 2012). 

The wellhead will provide a of hard 
substrate habitat, which is required for 
some sessile benthic invertebrates. It 
will also provide a small amount of 
habitat for fishes, as per the 
observations made by Cardno (2019). 

Decommissioning in situ may increase 
biodiversity and abundance of fauna 
(from physical presence) which is 
considered a benefit, while also 
introducing potential toxicants, which is 
a detriment. Hence this alternative is 
neutral compared to removal. 

Refer to Sections 8.1, 8.2 and 8.3  for 
more information on the impacts of 
decommissioning in situ of the 
wellhead on fauna. 

GHG Emissions 
(excluding 
waste 
management) 

Short-term The removal base case would be 
implemented as part of an equipment 
removal campaign, with GHG emissions 
limited to the additional sea time required 
to complete the removal activities. 
Atmospheric emissions from vessels 
undertaking the removal base case will 
result in a localised decrease in air quality 
due to exhaust emissions from internal 
combustion engines. 

Fuel combustion onboard vessels will 
generate carbon dioxide emissions, which 
is a GHG.  

Removal is the base case; hence it is 
neither preferred nor not preferred. 

Neutral The partial removal alternative would be 
implemented as part of an equipment removal 
campaign, with GHG emissions limited to the 
additional sea time required to complete the 
removal activities. Atmospheric emissions from 
vessels undertaking the removal base case will 
result in a localised decrease in air quality due to 
exhaust emissions from internal combustion 
engines. 

Fuel combustion onboard vessels will generate 
carbon dioxide emissions, which is a GHG.  

Neutral The decommissioning in situ alternative 
does not generate GHG or atmospheric 
emissions during the removal 
campaign. Hence this alternative is 
preferred compared to removal. 

More Preferred 

Long-term No GHG emissions (excluding materials 
management) following removal of the 
equipment. 

Removal is the base case; hence it is 
neither preferred nor not preferred. 

Neutral No GHG emissions (excluding materials 
management) following removal of the 
equipment. 

Neutral The decommissioning in situ alternative 
does not generate or offset GHG or 
atmospheric emissions following the 
removal campaign. Hence this 
alternative is neutral compared to 
removal. 

Neutral 



 
Woodside | Stybarrow End State Decommissioning Environment Plan Decommissioning Options Assessment 
 

61 

Criteria Sub-criteria Short- and Long-
term 
Considerations 

Base Case Justification Base 
Case 
Score 

Partial Removal Justification Partial 
Removal 
Score 

Decommissioning In Situ 
Justification 

Decommissioning 
In Situ Score 

Materials 
Management 

Short-term The removal base case provides the 
opportunity to recycle the wellhead. This 
sits above disposal in the waste 
management hierarchy. Removal is the 
base case; hence it is scored neutral. 

Neutral The partial removal alternative provides the 
opportunity to recycle a substantial portion of the 
wellhead. 

Neutral Decommissioning in situ is no 
opportunity to reuse, repurpose or 
recycle the wellhead. The alternative 
scores lower in the waste management 
hierarchy than removal, hence it is less 
preferred. 

Less Preferred 

Long-term The removal base case provides the 
opportunity to re-use, repurpose or recycle 
the wellhead. These all sit above disposal 
in the waste management hierarchy. 
Removal is the base case; hence it is 
scored neutral. 

Neutral The partial removal alternative provides the 
opportunity to recycle a substantial portion of the 
wellhead. 

Neutral There is no opportunity to reuse, 
repurpose or recycle the wellhead. The 
alternative scores lower in the waste 
management hierarchy than removal, 
hence it is less preferred than removal. 

Less Preferred 

Sediment 
Quality 

Short-term Some sediment resuspension would occur 
during removal of the wellhead. An 
internal cut would result in swarf falling 
into the well and hence not impact upon 
sediments. Removal is the base case; 
hence it is scored neutral. 

Neutral Some sediment resuspension would occur during 
removal of the wellhead. Swarf from the external 
cut would fall into the well and the sediments 
surrounding the wellhead. Water jetting may be 
required to provide access to the wellhead for the 
external cutting tool. 

Neutral No impacts to sediment quality in the 
short-term. Hence this alternative is 
more preferred than removal. 

Neutral 

Long-term No impacts to sediment quality in the long 
term. 

Removal is the base case; hence it is 
scored neutral. 

Neutral The degradation of the residual wellhead will 
impact sediment quality. 

The wellhead is made of steel and the residual 
section following partial removal will be mostly 
buried within the seabed. Corrosion products will 
be concentrated in the sediments around the 
wellhead, with corrosion products in the upper 
30 cm of the sediment potentially interacting with 
fauna, where most infauna occur (Kristensen et 
al., 2012). Corrosion products inside the wellhead 
will fall into the well, where they will not interact 
with fauna. Given much of the portion of the 
wellhead above the mudline would be removed, 
the portion of degradation products falling into the 
well would be greater than those deposited in the 
surrounding sediments. 

Iron and carbon, which are typically 97% of 
carbon steel by mass pose little risk to the 
environment. Iron (II) and (III) oxides (i.e., rust) 
are listed by the OSPAR Commission as posing 
little or no risk to the environment (PLONOR) and 
an extensive review by Johnson et al. (2007) 
found no evidence of toxic effects of iron in 
marine sediments. 

Alloying metals may be present in low 
percentages which may include toxicants 
identified by the Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality 
(Commonwealth of Australia and New Zealand 
Government, 2018). Concentrations of metals 
above the concentrations that may result in toxic 
effects are expected to be restricted to within 
approximately 21 m radius from the wellhead 
(refer to Section 8.2). 

Less 
Preferred 

The degradation of the residual 
wellhead will impact sediment quality. 

The wellhead is made of steel and as it 
degrades, corrosion products will be 
concentrated in the sediments around 
the wellhead, with corrosion products in 
the upper 30 cm of the sediment 
potentially interacting with fauna, where 
most infauna occur (Kristensen et al., 
2012). Corrosion products inside the 
wellhead will fall into the well, where 
they will not interact with fauna. 

Iron and carbon, which are typically 
97% of carbon steel by mass pose little 
risk to the environment. Iron (II) and 
(III) oxides (i.e., rust) are listed by the 
OSPAR Commission as posing little or 
no risk to the environment (PLONOR) 
and an extensive review by Johnson et 
al. (2007) found no evidence of toxic 
effects of iron in marine sediments. 

Alloying metals may be present in low 
percentages which may include 
toxicants identified by the Australian 
and New Zealand Guidelines for Fresh 
and Marine Water Quality 
(Commonwealth of Australia and New 
Zealand Government, 2018). 
Concentrations of metals above the 
concentrations that may result in toxic 
effects are expected to be restricted to 
within approximately 21 m radius from 
the wellhead (refer to Section 8.2). 

Less Preferred 



 
Woodside | Stybarrow End State Decommissioning Environment Plan Decommissioning Options Assessment 
 

62 

Criteria Sub-criteria Short- and Long-
term 
Considerations 

Base Case Justification Base 
Case 
Score 

Partial Removal Justification Partial 
Removal 
Score 

Decommissioning In Situ 
Justification 

Decommissioning 
In Situ Score 

Water Quality Short-term Removal of the wellhead will result in 
resuspension of sediments as the 
wellhead are pulled from the seabed and 
recovered to a vessel. This will result in a 
short-term increase in suspended 
sediments in the water column, which will 
return to normal levels within days 
following completion of the activity. 

Vessel operations for the removal base 
case will result in utility discharges. 
Impacts to water quality from vessel utility 
discharges may include: 

¶ Increased nutrients 

¶ Increased biochemical oxygen 
demand. 

¶ Increased turbidity 

¶ Reduced visual amenity. 

¶ Increased potential contaminants such 
as hydrocarbons and chemicals. 

The open water environment receiving 
utility discharges is expected to result in 
rapid mixing of utility discharges from 
vessels. As a result, the potential impacts 
to water quality will be highly localised and 
restricted to the immediate area (i.e., 10ôs 
to 100ôs of metres) around the discharge 
point. 

Removal is the base case; hence it is 
neither preferred nor not preferred. 

Neutral No impacts to water quality in the short-term. 
Hence this alternative is more preferred than 
removal. 

More 
Preferred 

No impacts to water quality in the short-
term. Hence this alternative is more 
preferred than removal. 

More Preferred 

Long-term No impacts to water quality following 
completion of the removal activities. 

Removal is the base case; hence it is 
neither preferred nor not preferred. 

Neutral No impacts to water quality in the long-term. The 
degradation products are insoluble in seawater 
and largely buried within the sediments. Hence 
this alternative is equally preferred compared to 
removal. 

Neutral No impacts to water quality in the long-
term. The degradation products are 
insoluble in seawater and largely buried 
within the sediments. Hence this 
alternative is equally preferred 
compared to removal. 

Neutral 

Social Other Users Short-term The removal activities may temporarily 
displace other users from WA-32-L, 
although there is very little activity by other 
users in WA-32-L (Section 5.6). 

Removal is the base case; hence it is 
scored neutral. 

Neutral No potential for displacement of other users as no 
vessel activities required. Hence this alternative is 
preferred to removal. 

More 
Preferred 

No potential for displacement of other 
users as no vessel activities required. 
Hence this alternative is preferred to 
removal. 

More Preferred 

Long-term No impacts to other users following 
removal. 

Removal is the base case; hence it is 
scored neutral. 

Neutral The exposed residual section of the wellhead 
may pose a risk to trawled fishing gear. However, 
there is no demersal or benthic trawl fishing in 
WA-32-L historically. The risk to trawl fishing gear 
is mitigated through consultation and inclusion of 
the wellhead on nautical charts. The presence of 
the wellhead will not prevent other uses (e.g., 
renewable energy generation or other petroleum 
activities) in future. 

Less 
Preferred 

The exposed section of the wellhead 
may pose a risk to trawled fishing gear. 
However, there is no demersal or 
benthic trawl fishing in WA-32-L 
historically. The risk to trawl fishing 
gear is mitigated through consultation 
and inclusion of the wellhead on 
nautical charts. The presence of the 
wellhead will not prevent other uses 

Less Preferred 
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Criteria Sub-criteria Short- and Long-
term 
Considerations 

Base Case Justification Base 
Case 
Score 

Partial Removal Justification Partial 
Removal 
Score 

Decommissioning In Situ 
Justification 

Decommissioning 
In Situ Score 

(e.g., renewable energy generation or 
other petroleum activities) in future. 
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Table 3-16: Alignment with Principles of ESD for decommissioning of the Eskdale-1 wellhead 

Principles of ESD Removal Partial removal and Decommissioning In situ 

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

The decision-making process by which the feasible alternatives decommissioning options for the Eskdale-1 wellhead were assessed 
considers environmental (e.g., water and sediment quality), social (e.g., the rights of other users of the marine environment) and 
equitable (e.g., the rights of other users of the marine environment) criteria. Short-term (i.e., during decommissioning activities) and long-
term (i.e., following the decommissioning activities) timeframes have been explicitly considered in the options assessment. Woodside 
has considered the economics of the feasible decommissioning options; however, this is not presented in the comparative assessment 
as the Guideline: Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and Resources, 2022) only considers 
the relative environmental outcomes of decommissioning options. Hence, the assessment of the feasible decommissioning alternative 
options including both removal and decommissioning in situ is consistent with this principle of ESD. 

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

As described in the options assessment 
presented above, there are short term 
impacts and risks associated will the 
removal option including those arising from 
vessel use and the removal of the Eskdale-
1 wellhead from the seabed (seabed 
disturbance, disturbance to benthic habitats 
and infauna). Removal of the wellhead 
eliminates the long-term impacts associated 
with leaving the wellhead in situ, such as 
long-term corrosion and release of 
materials into the marine environment. 
There is no threat of serious or irreversible 
damage associated with removal of the 
wellhead. Hence, the assessment of the 
removal option is consistent with this 
principle of ESD. 

The partial removal and decommissioning in situ options will result in the degradation of 
the wellhead (or part of the wellhead) over hundreds to thousands of years. The materials 
from which the wellhead is made are well known. Degradation causes (e.g., galvanic and 
microbial induced corrosion) are well understood. 

Given the nature and scale of potential environmental impacts from degradation of 
Eskdale-1 wellhead, there is no threat of serious or irreversible environmental damage 
from the decommissioning in situ option. Hence, the assessment of the decommissioning 
in situ option is consistent with this principle of ESD. 

The principle of inter-
generational equity ï 
that the present 
generation should 
ensure that the 
health, diversity and 
productivity of the 
environment is 

Removal of the wellhead will cause 
disturbance of the seabed, but this will 
recover over time through natural 
sedimentary processes. There are no long-
term impacts to the environment that would 
impact upon the health, diversity and 
productivity of the environment. Hence, the 

The partial removal and decommissioning in situ options will not reduce the health, 
diversity and productivity of the environment such that future generations would not 
benefit from the environment. Both options affect a small area of the seabed, and the 
location of the wellhead is known. Future uses of the seabed (e.g., installation of offshore 
structures) can avoid the wellhead, and displacement of future uses would be on the 
scale of tens to hundreds of metres only. Hence, the assessments of the partial removal 
and decommissioning in situ options are consistent with this principle of ESD. 
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Principles of ESD Removal Partial removal and Decommissioning In situ 

maintained or 
enhanced for the 
benefit of future 
generations 

assessment of the removal option is 
consistent with this principle of ESD. 

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

The environmental criteria either relate to biological diversity and ecological integrity (e.g., fauna, benthic habitat) or are strongly 
connected to biological diversity and ecological integrity (e.g., water and sediment quality). Hence, the assessment of the feasible 
decommissioning options is consistent with this principle of ESD. 

Improved valuation, 
pricing and incentive 
mechanisms should 
be promoted 

Woodsideôs waste management hierarchy incentivises the reuse, repurposing and recycling of the suction piles. These arrangements 
are reflected in Woodsideôs contracting strategies. Removal of the wellhead provides the greater potential for reuse, repurposing and 
recycling compared to the partial removal and decommissioning in situ options. The partial removal option would recover a substantial 
portion of the wellhead and hence its score in the materials management criterion was similar to removal. The decommissioning in situ 
option scored relatively poorly in the materials management criterion when compared to the removal option. Hence, the assessment of 
the feasible decommissioning options is consistent with this principle of ESD. 
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Table 3-17: Assessment of decommissioning options against relevant legislation and guidelines 

Relevant Requirements Removal Partial Removal and Decommissioning In Situ 

Offshore Petroleum and Greenhouse Gas Storage (OPGGS) Act 2006 

¶ Section 572 requires titleholders to remove 
structures, equipment and property that are no 
longer being used in connection with operations 
authorised by the title (subject to any other 
provisions of the Act, the regulations, a 
direction by NOPSEMA and any other law).  

¶ Section 270 requires titleholders to remove all 
infrastructure before the title can be 
surrendered or to make alternative 
arrangements that are satisfactory to 
NOPSEMA in relation to that infrastructure. 

The removal of the Eskdale-1 
wellhead meets requirements 
under the OPGGS Act for 
removal from the title area. 

The case for partial removal or decommissioning in situ needs to be 
to the satisfaction of NOPSEMA and approved through acceptance of 
this EP. 

Environment Regulations 

Under the OPGGS Act 2006, the Environment 
Regulations ensure that any petroleum activity or 
greenhouse gas activity carried out in an offshore 
area is:  

¶ Carried out in a manner consistent with the 
principles of ecologically sustainable 
development set out in section 3A of the EPBC 
Act.  

¶ Carried out in a manner by which the 
environmental impacts and risks of the activity 
will be reduced to as low as reasonably 
practicable (ALARP). 

¶ Carried out in a manner by which the 
environmental impacts and risks of the activity 
will be of an acceptable level. 

Removal is assumed to meet the 
requirements of the Environment 
Regulations. 

Partially removing or abandoning in situ the Eksdale-1 wellhead 
meets requirements under the Environment Regulations for 
petroleum and greenhouse gas activities carried out in an offshore 
area as follows: 

¶ This EP contains an assessment that determines consistency 
with the principles defined in Section 3A of the EPBC Act for 
partial removal of infrastructure. 

¶ This EP contains an ALARP assessment for the environmental 
impacts and risks. 

¶ This EP contains an evaluation that environmental impacts and 
risks relating to decommissioning in situ of infrastructure will be 
managed to an acceptable level. 
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Relevant Requirements Removal Partial Removal and Decommissioning In Situ 

Guideline: Offshore Petroleum Decommissioning (Department of Industry, Science, Energy and Resources, 2022) 

The Guideline: Offshore Petroleum 
Decommissioning (Department of Industry, 
Science, Energy and Resources, 2022) states that 
removal of infrastructure is the default 
decommissioning requirement under the OPGGS 
Act. The guideline also states that alternative 
decommissioning options other than removal may 
be considered; however, the titleholder must 
demonstrate in permissioning documents that the 
alternative approach delivers equal or better 
environmental outcomes compared to complete 
removal and other applicable laws. 

Removal meets base case 
requirements for 
decommissioning. 

The partial removal and decommissioning in situ option are shown to 
yield equal or better environmental outcomes than removal. 
Decommissioning in situ is the petroleum activity proposed in this EP. 
This EP identifies a range of relevant requirements (e.g., Section 2). 
Demonstrations that the petroleum activity will comply with relevant 
requirements are made throughout the EP (e.g., the acceptability 
demonstrations in the assessment of environmental impacts). 

Policy: Section 572 Maintenance and Removal of Property (NOPSEMA, 2022) 

NOPSEMAôs Section 572 Maintenance and 
Removal of Property (2022) policy proposes that a 
deviation from the base case of removal can be 
sought. Arrangements other than removal of 
property will only be accepted where they are 
appropriate having regard to applicable legislation, 
relevant Australian Government guidelines and 
policy. 

Specifically, the titleholder must demonstrate that 
the alternative decommissioning approach meets 
all applicable requirements under the OPGGS Act 
and regulations, any other legislative requirement, 
and relevant international obligations. 

Removal meets the requirement 
in the policy for removal from the 
title area. 

This EP identifies a range of relevant requirements (e.g., Section 2), 
including relevant Australian Government guidelines and policy. 
Demonstrations that the petroleum activity (i.e., decommissioning in 
situ) will comply with relevant requirements are made throughout the 
EP (e.g., the acceptability demonstrations in the assessment of 
environmental impacts). 

Environment Protection and Biodiversity Conservation Act 1999 

The EPBC Act requires that the petroleum activity 
consider: 

Removal of infrastructure meets 
requirements under the EPBC 
Act, as: 

¶ it will not likely result in 
unacceptable impacts to 

Partial removal and decommissioning in situ of the Eskdale-1 
wellhead meets requirements under the EPBC Act, as: 
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Relevant Requirements Removal Partial Removal and Decommissioning In Situ 

¶ Matters of national environmental significance, 
such as threatened and migratory species and 
the Commonwealth marine environment. 

¶ The principles of ESD. 

MNES, such as threatened or 
migratory fauna or the 
Commonwealth marine 
environment. 

¶ it is not inconsistent with 
plans made under the Act 
(e.g., recovery and threat 
abatement plans) 

¶ it is consistent with the 
principles of ESD. 

¶ they will not likely result in unacceptable impacts to MNES, such 
as threatened or migratory fauna or the Commonwealth marine 
environment. 

¶ they are not inconsistent with plans made under the Act (e.g., 
recovery and threat abatement plans) 

¶ they are consistent with the principles of ESD. 

Demonstrations of the points above are provided throughout the EP 
(e.g., the acceptability demonstrations in the assessment of 
environmental impacts) 

Environment Protection (Sea Dumping) Act 1981 

Section 10A of the Environment Protection (Sea 
Dumping) Act 1981 requires a permit to be obtained 
for the dumping of controlled material into 
Australian waters.  

óControlled materialô is defined in the Environment 
Protection (Sea Dumping) Act 1981 as ówaste or 
other material (within the meaning of the Protocol 
[meaning the London Protocol])ô.  

The London Protocol states that sea dumping does 
not include ñthe abandonment in the sea of matter 
(e.g., cables, pipelines and marine research 
devices) placed for a purpose other than the mere 
disposal thereofò. 

Removal of infrastructure does 
not trigger requirements under the 
Environment Protection (Sea 
Dumping) Act 1981, considering 
infrastructure will be removed 
from the marine environment. 

Prior to permanently leaving structures considered in this EP in situ, 
Woodside anticipates obtaining a Sea Dumping Permit in accordance 
with the requirements of the Environment Protection (Sea Dumping) 
Act 1981. 

International Maritime Organisation (IMO) Resolution A.672(16) - Guidelines and standards for the Removal of Offshore Installations and Structures 
on the Continental Shelf and the Exclusive Economic Zone adopted 19891 

Relevant paragraphs of IMO Resolution A.672 (16) 
contain the following requirements: 

¶ Infrastructure within specified water depths 
(above 75 and 100 m) should be completely 
removed (paragraphs 3.1 and 3.2). 

Meets requirements for removal 
of abandoned or disused 
installations or structures. 

Leaving the infrastructure meets all the relevant requirements of IMO 
Resolution A.672 (16) as follows: 

¶ The depth of water where the infrastructure is located is > 800 m 
and therefore deeper than the depths paragraphs 3.1 and 3.2 
recommend removal. 
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Relevant Requirements Removal Partial Removal and Decommissioning In Situ 

¶ Infrastructure left in situ should not cause 
unjustifiable interference with other uses of the 
sea (paragraph 3.4.2). 

¶ Structures left in situ should be marked on 
navigational charts (paragraph 3.8). 

¶ Structures left in situ should remain on location 
and not move (paragraph 3.9). 

¶ Structures left in situ should be monitored, as 
necessary, for compliance against these 
guidelines (paragraph 3.10). 

¶ Responsibility for maintenance and liability for 
future damages from structures left in situ 
should be clearly established (paragraph 3.11). 

¶ Physical presence of the infrastructure will not result in a potential 
impact greater than a minor disturbance to other users as 
assessed in Section 8.1.  

¶ Woodside commits to notifying Australian Hydrographic Office 
(AHO) to ensure the infrastructure remain marked on navigation 
charts; refer to Section 8.1. 

¶ The infrastructure is located in a fixed position buried below the 
seabed and will therefore not move from this location. 

¶ Periodic monitoring has been determined not to be required to 
ensure ongoing compliance against IMO Resolution A.672 (16). 
This is on the basis that degradation of the subsea infrastructure 
will occur over a significantly long time period by which the rate of 
change is predicted to be slow and unlikely to be easily detected 
over short to medium timeframes making ongoing monitoring 
impractical.  

¶ No ongoing maintenance is required beyond decommissioning of 
the infrastructure. Demonstration against Section 270 
requirements is summarised in Stybarrow Decommissioning and 
Field Management EP. 

1 IMO Resolution A.672(16) sets out the matters to be considered by State parties to UNCLOS when making decisions dealing with abandoned or disused 
installations on the Continental Shelf. Australiaôs decommissioning policies consider the requirements of IMO Resolution A.672(16) (Department of Industry, 
Science, Energy and Resources, 2022). 
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4 Description of the Activity 

4.1 Overview 

This section has been prepared in accordance with Regulation 21(1) of the Environment Regulations, and 

describes the petroleum activity to be performed under this EP. 

When in production, the Stybarrow field comprised the MV16 Stybarrow Venture, a floating production, 

storage, and offloading (FPSO) vessel, with production, gas injection and water injection wells at four drill 

centres routed to the disconnectable turret mooring (DTM) via flexible flowlines. Oil products were stabilised 

and stored for offloading via tanker. 

The Stybarrow field ceased production in June 2015. Since then, the following cessation activities have been 

completed: 

¶ All flowlines and gas lift lines were flushed and filled with treated seawater and production flowlines 

disconnected. 

¶ All production, gas injection and water injection wells were shut in and capped to await plugging and 

abandonment. 

¶ The Stybarrow Venture FPSO was disconnected from the DTM and demobilised from the field. 

The DTM unexpectedly sunk to the seabed at some point between May 2016 and October 2016, where it lies 

in approximately 825 m water depth with risers still attached. Following the DTM sinking, the riser buoyancy 

modules were removed to eliminate buoyant risk. 

Within the scope of this EP, Woodside proposes to decommission in situ equipment buried in the seabed, 

namely: 

¶ nine anchors for the DTM 

¶ suction piles: 

ï nine suction piles used as bases for holdback clamps on the risers. 

ï one suction pile used as the foundation for the water injection manifold,  

¶ one exploration wellhead, Eskdale-1, drilled in 2003.  The previous two attempts to remove the wellhead 

were unsuccessful. 

A detailed inventory of subsea infrastructure to be decommissioned in situ under the scope of this EP is 

provided in Table 4-3. 

Other activities relevant to the decommissioning of the Stybarrow field are covered in other EPs: 

¶ Management and removal of most of the subsea equipment in the Stybarrow field, addressed in 

Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003) 

¶ Plug and abandonment of shut-in wells in the Stybarrow field and removal of the H4 flowline, addressed 

in the Stybarrow Plug and Abandonment EP (BHPB-00SC-N000-0005) 

An as-left survey to confirm the position and condition of the equipment to be decommissioned in situ will be 

done as part of the equipment removal activities addressed in the Stybarrow Decommissioning and Field 

Management EP (BHPB-00SC-N000-0003). 

4.2 Location of the Activity 

The Stybarrow field is located within Production Licence WA-32-L, located in Commonwealth waters, around 

56 km north-west of Exmouth, Western Australia and in water depths of about 810 m ï 850 m (Figure 4-2). 

The relative distances of key islands/mainland from the petroleum activity are provided in Table 4-1. 
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Table 4-1: Location of infrastructure proposed for in situ decommissioning in relation to key onshore 

features. 

Key Island or Mainland Feature Distance and Direction from EMBA 

Ningaloo World Heritage Area 25 km south 

Muiron Islands 53 km east-south-east 

Exmouth 57 km south-south-east 

Serrurier Island 85 km east 

Thevenard Island 116 km east 

Onslow 131 km east 

Barrow Island 162 km east-north-east 

4.3 Operational Area 

As no planned operations are proposed, an Operational Area has not been defined. However, an area around 

the subsea infrastructure proposed to be decommissioned in situ, where environmental impacts have the 

potential to occur has been defined. This area is referred to throughout the EP as the Environment That May 

Be Affected (EMBA) as described in Section 4.7. 

4.4 Timing of the Activity 

The equipment that will be decommissioned in situ is currently installed in WA-32-L. Woodside proposes the 

petroleum activity in this EP is scheduled to commence in March 2025 once the equipment removal activities 

described in the Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003) are 

completed.  

The Stybarrow Decommissioning and Field Management EP outlines that subsea infrastructure removal 

activities are expected to be conducted over a cumulative period of around six months, with activities required 

to be completed no later than 31 March 2025 (as required by General Direction 833). Following subsea 

infrastructure removal activities, Woodside will undertake required surveys or environmental sampling within 

twelve months. 

The petroleum activities in this EP will have been completed once the environmental performance standards 

within have been met and reported upon to NOPSEMA (Section 10.4). 

Further details on the scheduling of the Stybarrow field decommissioning is provided in Section 2.2.1.1. 

4.5 Decommissioning Planning 

The activities being undertaken to meet the requirements of Section 572(3) of the OPGGS Act and General 

Direction 833 are covered by three separate Environment Plans. The scope of each is detailed in Table 4-2 

with an indicative timetable presented in Figure 4-1. 

Woodside intends to apply to surrender WA-32-L at the conclusion of the decommissioning activities. 

Environmental monitoring to support the application to surrender WA-32-L will be undertaken within the scope 

of the Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003). 

Table 4-2: Stybarrow decommissioning EPs, activities, commencement and end details 
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Environment Plan Activities EP 
Commencement 

EP End 

Stybarrow 
Decommissioning and 
Field Management EP 
(BHPB-00SC-N000-
0003) 

Removal of equipment and field 
management activities, including 
environmental monitoring for all 
decommissioning activities. 

Currently in force 
EP accepted by 
NOPSEMA on 8 
January 2024.  

On NOPSEMA 
acceptance of end 
of activity 
notification. 

Stybarrow Well Plug and 
Abandonment EP 
(BHPB-00SC-N000-
0005) 

Details permanent plugging and 
abandonment of the wells in the 
Stybarrow field. 

Currently in force 
EP accepted by 
NOPSEMA on 21 
December 2023. 

On NOPSEMA 
acceptance of end 
of activity 
notification. 

Stybarrow End State 
Decommissioning EP 
(BHPB-00SC-N000-
0007) 

This EP 

Details a decommissioning in situ 
deviation case for suction piles, 
DTM anchors and one wellhead 
that was unable to be removed at 
the conclusion of drilling. 

From EP 
acceptance. 

On NOPSEMA 
acceptance of end 
of activity 
notification. 
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Figure 4-1: Indicative schedule for submission of permissioning documents and planning for Stybarrow field decommissioning.  
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4.6 Studies to Inform Decommissioning 

4.6.1 Naturally Occurring Radioactive Material 

Naturally occurring radioactive material (NORM) is the term used to describe materials containing 

radionuclides that exist in the natural environment. It is widely distributed in the Earthôs crust and is 

subsequently also present in gas and oil reservoirs. The radionuclides of interest include uranium, thorium and 

actinium decay series products, with decay products radium (226Ra and 228Ra), lead (210Pb) and possibly 

polonium (210Po) deposited at concentrations that can lead to ecological harm (Koppel et al., 2022). NORM 

can precipitate inside subsea equipment in the form of scale, typically where a change in either pressure or 

temperature occurs (e.g., gas export pipeline inlets). 

A preliminary NORM survey of the subsea equipment in 2015 measured radiation at 45 sites on the Stybarrow 

equipment and found no significant NORM readings; the highest readings were measured at the H4 8-inch 

production connector. 

A more extensive NORM survey was carried out in 2018 (SA Radiation, 2018a), which recorded radiation 

levels on all subsea production equipment, including Xmas trees and production, gas injection and water 

injection flowlines and risers. A total of 442 readings were made using a calibrated survey meter, with all 

readings below the limit of detection for the three instrument geometries used for the survey. This survey 

demonstrates the absence of substantial build-up of NORM scale within the subsea equipment in the 

Stybarrow field. This was also confirmed by the testing of recovered sections of flowlines and risers, which 

found very thin scale within grooves of the inner metal layer of part of the 8-inch production flowline showing 

concentrations of 141 Bq/g 226Ra and 150 Bq/g 228Ra, with no NORM scale in the riser (SA Radiation, 2018a).  

None of the equipment within the scope of this EP was exposed to production fluids and hence does not 

contain NORM. 

4.6.2 Mercury 

As part of the radiation assessment by SA Radiation (2018a, 2018b), scale from the H4 flowline was also 

analysed for concentrations of mercury by SGS (which is accredited by the National Association of Testing 

Authorities). SGS used a weak acid extraction to sample mercury from the scale to measure the concentration 

of ethyl-, methyl- and phenyl-mercury, as well as elemental mercury (II) and total mercury. All analytical results 

were below the laboratory limits of reporting for each analysis. 

None of the equipment within the scope of this EP was exposed to production fluids and hence does not 

contain mercury. 

4.6.3 Sediment and Water Quality 

Cardno (2019) analysed sediment, water, infauna, epifauna and fish samples from the Stybarrow field collected 

by DOF Subsea. Sediment and infauna were sampled using an ROV using push cored at six impact sites and 

12 reference sites. The results of the survey are discussed in the relevant sections of the Description of the 

Environment (Section 5). 

There was evidence of increased concentrations of potential contaminants ï lead, barium, boron, arsenic, 

mercury and hydrocarbons ï in sediments at some sites within the Stybarrow field. Aside from very short 

breaks in containment (e.g., H4 flowline disconnection) which were promptly sealed, production fluids have 

been contained within subsea equipment. Produced formation water was routinely re-injected rather than 

discharged to the environment. As such, contamination in the sediments could not credibly be the result of 

production-phase activities, with the discharge of drilling fluids and muds the most reasonable explanation for 

the increased concentrations of these parameters. 
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4.6.4 Engineering Studies 

Engineering and inspection work has been undertaken to determine the condition of the equipment inventory 

in the Stybarrow field. Inspections show that the equipment proposed for decommissioning in situ is in good 

condition and has not moved since installation. 

4.7 Environment that may be Affected 

The EMBA shown in Figure 4-2 is defined by the changes to the environment that may occur as a result of 

the petroleum activities described in this EP. The EMBA is defined as the area encompassing a 500 m radius 

around the equipment that will be decommissioned in situ. The changes to the environment from 

decommissioning in situ of the equipment within the scope of this EP include: 

¶ Provision of hard substrate, resulting in increased abundance of sessile benthic fauna that require hard 

substrate and associated biota (e.g., fishes). These changes will be restricted to the equipment itself. 

¶ Changes to sediment quality due to the release of degradation products over time and modification of 

hydrodynamic regimes. These changes will be limited to within 10ôs of metres of the equipment. 

¶ Potential avoidance of equipment by fishers using trawled gear. The only trawl fishery that operates in 

the depth range of the Stybarrow field is the West Coast Deep Sea Crustacean Fishery, which has not 

been active within 500 km of the Stybarrow field in the last ten years. 

Woodside has conservatively defined the EMBA as the area encompassing a 500 m radius around, and up to 

5 m above, the equipment proposed to be decommissioned in situ. Section 8 describes the spatial extent of 

the impacts associated with the equipment, all of which are predicted to occur well within the EMBA. 
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Figure 4-2: Location of the petroleum activity and EMBA 
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4.8 Overview of Equipment to be Decommissioned In Situ 

All equipment to be decommissioned in situ within the Stybarrow field is presented within Table 4-3, along with 

the status and condition. The locations of the field infrastructure are presented in Figure 4-2. 

The equipment to be decommissioned in situ is composed of steel and some protective epoxy paint coating 

on parts of the suction piles and some sacrificial anodes. None of the equipment to be decommissioned in situ 

contained production fluids, hence there are no residual contaminants from the operational phase of the 

Stybarrow field (e.g., hydrocarbons, NORM, heavy metal contaminants originating from the reservoir etc.). 

The equipment utilised during the production life of the facility (anchors, piles) is within the intended design life 

of 15 years. 

Table 4-3: Summary of equipment to be decommissioned in situ in the Stybarrow field. 

Subsea 
Infrastructure 

No Size Approximate 
weight 

Materials Status and Condition 

DTM mooring 
anchors and 
residual chains 

9 Approx. 
11 tonnes 
each. 

Approx. 
6 m long, 
6 m wide 
and 3 m 
high 

Up to 
20 m 
ground 
chain, 
approx.. 
2.8 t 
each. 

99 t anchors 

Up to 25 t 
chains 

 

100% metal (steel) Buried in seabed. No parts 
exposed. Remaining chain 
cut as close as practicable 
to the anchors, attached to 
the anchor to be left in situ. 

Riser hold back 
base anchors 
(suction piles) 

9 4 m 
diameter, 
7.5 m 
height 

1,863 t  >99% metal (steel) 

Sacrificial anodes 

Partial epoxy paint 
coating (450-micron 
thickness) 

Suction piles buried in 
seabed. Clamps and 
chains removed. 

Water injection 
manifold piled 
foundation 
(suction pile) 

1 7.83 m x 
6.42 m 

44.55 t  >99% metal (steel) 

Sacrificial anodes 

Partial epoxy paint 
coating (450-micron 
thickness) 

Suction pile foundation 
buried in seabed. Integrity 
of the structure is 
supported by robust design 
and materials of 
construction, and visual 
inspection in 2018 
confirmed no external 
corrosion, coating damage 
or marine growth. 

Eskdale-1 
wellhead 

1 Approx. 
2 m x 2 m 
x 3 m 

7.5 t  >99% metal (steel) 

Small amount (up to 
3 kg) of plastic seal 
and tubing material 
(nitrile rubber) 

 

Plugged and 
decommissioned, buried in 
seabed. Two previous 
mechanical cutting 
attempts to remove were 
unsuccessful. The water 
depth precludes the use of 
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Subsea 
Infrastructure 

No Size Approximate 
weight 

Materials Status and Condition 

Epoxy paint 
comprising solvent 
and epoxy. 
Approximately 10.5 
kg total of 
Interseal670HS on 
hot stab and 
transponder mount. 

 

Paint comprising 
solvent (50%), 
yellow pigment 
(25%), xylene 
(10%), ethyl 
benzene (10%). 
Approximately 17kg 
total of Tiger Brand 
Gloss Finish.  

 

Paint comprising N-
methyl-2-pyrrolidone 
(60%), 4-
methylpentan-2-one 
(10%), xylene 
(10%), cadmium 
sulphide (10%), 
ethyl benzene (5%). 
Approximately 7kg 
total of Xylan 1052 

abrasive water jet cutting 
techniques. 

 

Since Stybarrow ceased production in 2015, the subsea infrastructure has been the subject of surveys to 

determine the status and condition of equipment and the environment. The inspection history of the subsea 

equipment over field life is summarised in Table 4-4. 

Table 4-4: Inspection history of subsea equipment in the Stybarrow field 

Date Inspection / Survey Description 

August 2009 ROV general visual inspection (GVI) and cathodic protection (CP) measurements 
of all subsea equipment 

February 2010 ROV GVI of DTM and top 80 m of risers 

July 2010 ROV inspection of mooring system 

November 2011 ROV hull and mooring inspection 

July 2012 ROV inspection and remediation of the Eskdale subsea distribution unit 

July 2014 ROV GVI and CP measurements of all subsea equipment 

October 2014 ROV GVI of EH-1 riser and bend stiffener 

November 2014 ROV inspection of mooring legs and installing clamp on EH-1 riser 
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Date Inspection / Survey Description 

June 2015 ROV inspection of bend stiffener clamps 

August 2015 Flushing and treating of flowlines and umbilicals, disconnection of DTM and 
departure of the FPSO 

November 2015 Disconnection of production flowlines from wells 

May 2016 Echo sounder of DTM (still at 40 m water depth) 

October 2016 Echo sounder of DTM (not found) 

November 2016 Multi-beam of DTM, confirmed DTM on seabed 

December 2016 ROV GIV of DTM, risers and moorings 

May 2017 Riser buoyancy modules removed 

May 2018 Abandonment baseline survey consisting of GVI, NORM measurements, seabed 
and water sampling 

February 2024 Eskdale-1 Wellhead General Visual Inspection  

 

The inspections are detailed in and supplemented by the following reports: 

¶ Stybarrow Field (WA-32-L) Subsurface Handover Document (BHPB-00SC-A030-0001) (2015): a hand-

over document by Woodside summarising the state of equipment following cessation of production. 

¶ Stybarrow Field DTM Buoy, Risers and Moorings Survey (BHPB-00SC-T400-0004) (2016): a technical 

note by Woodside summarising an ROV inspection of the sunken DTM. 

¶ Stybarrow Field ROV Inspection Survey Report (DOF1-00SC-R400-0002) (2017): a survey report by 

DOF Subsea summarising the observations of equipment in the Stybarrow field following sinking of the 

DTM. 

¶ Stybarrow Infrastructure Status (00SD-BHPB-T40-0002) (2017): a report by Woodside summarising the 

inspections, and status, of the equipment in WA-32-L. 

¶ Woodside Stybarrow Abandonment Project ï Radiological Assessment (BHPB-00SC-R000-0006) (SA 

Radiation, 2018a): a radiological assessment of naturally occurring radioactive materials (NORMs) within 

the subsea production equipment by SA Radiation. The report concluded NORMs were below the limits 

of detection in most of the equipment, with isolated areas of low-level NORMs contamination. 

¶ Analysis of Sediment and Water Chemistry, Infauna, Epifauna and Fish in the Stybarrow Field (BHPB-

00SC-R900-0001) (2019): an environmental survey within WA-32-L which indicated some localised 

elevated concentrations of metals in sediments around equipment. 

¶ Eskdale-1 wellhead general visual inspection field memo (34EJ100054-DO-FM-012) 

The Stybarrow Decommissioning and Field Management EP (BHPB-00SC-N000-0003) details the equipment 

that will be removed from the Stybarrow field, including: 

¶ DTM 

¶ DTM mooring legs ï chain and wire (excluding anchors) 

¶ Mooring support buoys 

¶ Flexible risers 

¶ Flexible production flowlines  

¶ Gas injection / lift flowlines 
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¶ Water injection flowlines 

¶ Umbilicals 

¶ Wells (Xmas trees and wellheads, excluding Eskdale-1 wellhead) 

¶ Jumpers 

¶ Water injection manifold 

¶ Subsea distribution units 

¶ Umbilical termination assemblies 

¶ Anode skids 

Plug and abandonment activities of wells within the Stybarrow field are described in the Stybarrow Plug and 

Abandonment EP (Document number: BHPB-00SC-N000-0005) 

4.8.1 Anchors 

The steel DTM mooring anchors are embedment-style anchors and are securely lodged in the seabed. Each 

anchor consists of flukes, a shank and a pad eye made of steel (Figure 4-3). The anchor design specification 

does not include requirement for an anti-corrosion coating to protect the anchors in the marine environment2. 

The anchors are deeply buried and cannot practicably be visually inspected to confirm the absence of paint 

coating. However, based on the design specification, Woodside reasonably assumes that the anchors are 

unpainted. The type of anchor used for the DTM anchors are used both painted and unpainted in the offshore 

industry. Unpainted anchors may provide greater holding power due to increased friction with sediments; this 

is the rationale for the unpainted sections of the suction piles. The general arrangement of the mooring legs, 

including the anchors, is shown in Figure 4-4. Each anchor weighs approximately 11 tonnes. The positions of 

the anchors are provided in Table 4-3 and shown in Figure 4-3. Visual inspections indicate the anchors are 

completely buried and the attached chain substantially buried (Figure 4-5), with no part of the anchors exposed 

above the seabed. Surveyed anchor burial depths are provided in Table 4-5.  

Several of the burial depths provided in Table 4-5 were not able to be reliably surveyed due to equipment 

limitations, and the depths of several anchors are likely to be under-estimated by the pipe tracker equipment 

used to estimate anchor burial depth. The anchor installation procedure required each anchor to be laid and 

tensioned to facilitate embedment, with each anchor tensioned with a load of approximately 160 tonnes. 

Sediments in the Stybarrow field are unconsolidated, muddy sediments that are easily penetrated by anchors 

during tensioning. On this basis, each anchor is reasonably assumed to be buried at least 1 m below the 

seabed. 

The section of mooring leg chain attached to the anchors is called the ground chain (Figure 4-4). Each section 

of ground chain for each anchor is 310 m long, most of which is planned be recovered during equipment 

removal. Ground chain consists of rig quality 3 (RQ3) grade carbon steel 84 mm in diameter, with a dry weight 

of 139 kg/m. The ground chain will be cut as close as practicable to the anchors, with < 10 m of chain expected 

to be left in situ for each anchor; however, Woodside has conservatively assumed up to 20 m of ground chain 

may be left in situ or each anchor in this EP. This equates to up to 2.78 t of ground chain per anchor, with a 

total weight of ground chain for all nine anchors of 25.02 t. Records of the exact composition of the ground 

chain are not available. Based on the composition of similar mooring chain, the ground chain is assumed to 

be > 98% iron, with traces of manganese (approximately 1.4%), carbon (approximately 0.26%), phosphorus 

(0.03%), and sulphur (approximately 0.03%). 

 
2 The design specification does require a protective coating to limit corrosion for up to six months during transportation. This coating is likely to be light oil 

rather than epoxy paint. 
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Figure 4-3: Anchor schematic for embedment anchors used in the Stybarrow field. 
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Figure 4-4: Anchor leg system general arrangement 












































































































































































































































































































































