EA-60-RI-10003 Santos

Varanus Island Hub Operations Environment Plan for
Commonwealth Waters

PROJECT / FACILITY Varanus Island Hub

REVIEW INTERVAL (MONTHS) 60 Months

SAFETY CRITICAL DOCUMENT NO

Reviewer/s
Managerial/Technical/Site

Approver

Operations Superintendent i HSE Team Lead Production Production Manager i Varanus
Gas Assets Island

Any hard copy of this document, other than those identified above, are uncontrolled. Please refer to the
Santos Offshore Business Document Management System for the latest revision.

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters



Rev Date

Author / Editor

Santos

Amendment

0 6 Sept 2013 Apache Energy Ltd Submission to NOPSEMA
Revised Submission to NOPSEMA incorporating
! 27 May 2014 Apache Energy Ltd comments received on Rev 0 from NOPSEMA
1.1 11 Sept 2014 Apache Energy Ltd Minor Internal Revision as per MoC-58
Minor revision to incorporate temporary changes to
1.2 16 June 2017 Quadrant Energy EP for Greater East Spar Phase 1 Activities in June
2017 as per MOC-173
1.2A 3 May 2019 Santos WA Draft issued for internal review
12B 21 June 2019 Santos WA Draft issued for internal review
2 31 July 2019 Santos WA Submission to NOPSEMA - 5 yearly revision
2A 13 Dze(;:legmer CDM Smith Draft issued for internal review
3 16 December Santos WA Response to NOPSEN_IA comments i 5 yearly
2019 revision
30 March 2020 Addressed comments from NOPSEMA, issued for
3A Santos WA Santos review. Note: me_lterlal deleted text will
appear as highlighted-strikethreugh all new text
appears as highlighted text.
4 6 April 2020 Santos WA Response to NOPSEI\/_IA comments i 5 yearly
revision
June 2020 Addressed comments from NOPSEMA RFFWI
dated 5 May 2020, issued for Santos review. Note:
4A Santos WA material deleted text will appear as highlighted
strikethrough all new text appears as highlighted
text.
5 July 2020 Santos WA Response to NOPSEI\/_IA comments i 5 yearly
revision
Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 2 of 349




Santos

Contents
1 Introduction 12
1.1 EP Summary 12
1.2 Activity Overview 13
13 Purpose of this Environment Plan 14
1.4 Environment plan validity 15
15 Background 15
1.6 Titleholder 15
1.7 Environmental Management Framework 18
2 Activity Description 20
2.1 Location 20
2.2 Operational Area 25
2.3 Timing 26
2.4 John Brookes Field Infrastructure 27
2.5 Greater East Spar GES Subsea Infrastructure 30
2.6 Operational Activities 32
2.7 Maintenance, Inspection, Monitoring and Repair Activities 33
2.8 Safeguards, Emergency Blowdown and Shutdown Systems 39
2.9 Vessel Operations 40
2.10 Decommissioning 40
3 Description of the Environment 41
3.1 Environment that May Be Affected 41
3.2 Environmental Values and Sensitivities 44
4 Stakeholder Consultation 119
4.1 Summary 119
4.2 Stakeholder Identification 120
4.3 Environment Plan Consultation 122
4.4 Ongoing Consultation 131
4.5 Addressing Consultation Feedback 131
4.6 OPEP consultation 132
5 Environmental Impact and Risk Assessment 136
51 Impact and Risk Assessment Terminology 136
5.2 Summary of the Environmental Impact and Risk Assessment Approach 138

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 3 of 349



Santos

6 Planned Activities Risk and Impact Assessment 143
6.1 Acoustic Disturbance to Marine Fauna 143
6.2 Light Emissions 153
6.3 Atmospheric Emissions 159
6.4 Seabed and Benthic Habitat Disturbance 164
6.5 Interaction with Other Marine Users 169
6.6 Planned Operational Discharges 176
6.7 Spill Response Operations 188
7 Environmental Assessment for Unplanned Events 201
7.1 Introduction of Invasive Marine Species 202
7.2 Marine Fauna Interaction 208
7.3 Release of Solid Objects 214
7.4 Hazardous Liguid Releases 219
7.5 Overview of Unplanned Release of Hydrocarbons 226
7.6 Surface Release of Condensate from Wellheads at the John Brookes WHP 252
7.7 Subsea Release of Condensate from a Subsea Pipeline 280
7.8 Subsea Release of Condensate from Wellheads 295
7.9 Surface Release of Diesel (Vessel Collision/Bunkering/dropped object) 310
8 Implementation Strategy 320
8.1 Environmental Management System 320
8.2 Environmental Management Policy 321
8.3 Hazard ldentification, Risk and Impact Assessment and Controls 321
8.4 Environmental Performance Outcomes 321
8.5 Leadership, Accountability and Responsibility 332
8.6 Workforce Training and Competency 335
8.7 Maintenance Management System 336
8.8 Asset Management 337
8.9 Emergency Preparedness and Response 337
8.10 Incident Reporting, Investigation and Follow-up Incident Reporting, Investigation and
Follow-up 338
8.11 Reporting and Notifications 338
8.12 Document Management 344
8.13 Audits and Inspections 346
9 References 348

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 4 of 349



Santos

List of Tables

Table 1-1: Varanus Island Commonwealth Infrastructure Licences and Permits included in the

Operational EP 13
Table 1-2: Titleholder Details for All Titles Under this EP 17
Table 2-1: Surface Locations for John Brookes and GES Infrastructure 22
Table 2-2: Equipment Layout on the John Brookes WHP 28
Table 2-3: Well Intervention Techniques 37
Table 3-1: EMBA hydrocarbon exposure values 42
Table 3-2: Habitats in the EMBA Listed According to Presence in the Operational Area and IMCRA

Provincial Bioregions of Australia 48
Table 3-3: Distance from Operational Area Boundary to Protected Areas, Key Ecological Features and
Threatened Ecological Communities in the EMBA 50
Table 3-4: Management Zones for the Australian and State Marine Parks Found in the EMBA and the
Associated Objectives 54

Table 3-5: Prescriptions/Conditions from the North-West MPNMP 2018 and Associated Class
Approval T Mining Operations and Greenhouse Gas Activities Relevant to the Activities in this EP 55

Table 3-6: Environmental Values and Sensitivities T Threatened and Migratory Marine Fauna 60
Table 3-7: Threats and Strategies from Recovery Plans, Conservation Advice and Management Plans
Relevant to the Activity 94
Table 3-8: Summary of Socio-economic Activities that May Occur in the Operational Area 100
Table 3-9: Commonwealth and State Fisheries in the Vicinity of the Operational Area and EMBA 107
Table 3-10: Windows of Sensitivity in the Vicinity of the EMBA 115
Table 4-1: Stakeholders engaged for VI Hub Operations EP 121
Table 4-2: Consultation Summary for Activity 123
Table 4-3: OPEP Stakeholder Consultation Summary 132
Table 5-1: Impact and risk assessment terms 137
Table 5-2: Consequence Level Description 140
Table 5-3: Likelihood Description 141
Table 6-1: Summary of the consequence level rankings for hazards associated with planned events
143
Table 6-2: Control Measure Evaluation for Acoustic Disturbance 149
Table 6-3: Impacts and Consequence Ranking i Acoustic Disturbance 151
Table 6-4 Control Measure Evaluation for Light Emissions 155
Table 6-5: Impacts and consequence ranking i light emissions 157
Table 6-6: Control Measure Evaluation for Atmospheric Emissions 160
Table 6-7: Impacts and Consequence Ranking i Atmospheric Emissions 162
Table 6-8: Control Measure Evaluation for Seabed and Benthic Habitat Disturbance 166
Table 6-9: Impacts and Consequence Ranking i Seabed and Benthic Habitat Disturbance 167
Table 6-10: Control Measure Evaluation for Interaction with Other Marine Users 171
Table 6-11: Impacts and Consequence Ranking i1 Interaction with Other Marine Users 174
Table 6-12: Control Measure Evaluation for Planned Operational Discharges 182
Table 6-13: Impact and Consequence Ranking i Planned Operational Discharges 186

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page5 of 349



Santos

Table 6-14: Detailed Description of the Environmental Impacts and Risks for the Activities i Spill

Response Operations 189
Table 6-15: Control Measure for Reducing Potential Impacts from Spill Response Operations 193
Table 6-16: Impact and Consequence Ranking i Spill Response Operations 196
Table 7-1: Summary of the Risk Assessment Ranking for Unplanned Activities 202
Table 7-2: Control Measure Evaluation for the Introduction of Invasive Marine Species 204
Table 7-3: Impact, Likelihood and Consequence Ranking i Introduction Of Invasive Marine Species
206
Table 7-4: Control Measure Evaluation for Marine Fauna Interaction 210
Table 7-5: Impact, Likelihood and Consequence Ranking i Marine Fauna Interaction 212
Table 7-6: Control Measure Evaluation for the Release of Solid Objects 216
Table 7-7: Impact, Likelihood and Consequence Ranking i Release of Solid Objects 217
Table 7-8: Control Measure Evaluation for Hazardous Liquid Releases 222
Table 7-9: Impact, Likelihood and Consequence Ranking 1 Hazardous Liquid Release (Surface) 224
Table 7-10: Summary of Largest Credible Hydrocarbon Spill Scenarios 226
Table 7-11: Well risk and ongoing management 228
Table 7-12: Summary of Hydrocarbon Characteristics 231
Table 7-13: Floating hydrocarbons exposure values 234
Table 7-14: Shoreline hydrocarbon accumulation exposure values 235
Table 7-15: Dissolved aromatic hydrocarbon exposure values 236
Table 7-16: Entrained hydrocarbon exposure values 237
Table 7-17: Physical and Chemical Pathways for Hydrocarbon Exposure and Potential Impacts to
Receptors 242
Table 7-18: Nature and Scale of Hydrocarbons Spills on Environmental and Socio-economic
Receptors 247
Table 7-19: Loss of well control or damage to infrastructure causing condensate with gas release from
John Brookes wellheads at surface scenario parameters 253
Table 7-20: Modelling results for surface release of condensate from John Brookes wellheads (based
on scenario outlined in Table 7-19) 256
Table 7-21: Control Measure Evaluation for the Surface Release of Condensate from Wellheads at the
John Brookes WHP 259
Table 7-22 Identified High Environmental Value and Hotspot receptors 265
Table 7-23: Hotspot Consequence Analysis 267
Table 7-24: Impacts, Likelihood and Consequence Ranking i Subsea Release of Condensate from
surface release of condensate from John Brookes WHP 275
Table 7-25: Scenario parameters for modelling loss of integrity or damage causing condensate with
gas release from a subsea pipeline in Commonwealth waters 281
Table 7-26: Modelling results for sub-sea release of condensate from subsea pipeline (based on
scenario outlined in Table 7-25) 284
Table 7-27: Control Measure Evaluation for the Subsea Release of Condensate from Subsea Pipeline
286
Table 7-28 Identified High Environmental Value and Hotspot receptors 290
Table 7-29: Impacts, Likelihood and Consequence Ranking i Subsea Release of Condensate from
Subsea Pipeline 290
Table 7-30: Loss of well control or damage to infrastructure causing condensate with gas release from
the Halyard-1 or Spar-2 subsea wellhead 296

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 6 of 349



Santos

Table 7-31: Modelling results for sub-sea release of condensate from wellheads (based on scenario
outlined in Table 7-30) 299

Table 7-32: Control Measure Evaluation for the Subsea Release of Condensate from Wellheads 302
Table 7-33: Impact, Likelihoods and Consequence Ranking i Subsea Release of Condensate from

Wellheads 305
Table 7-34 Control Measure Evaluation for the Surface Release of Diesel (Vessel Collision/Bunkering)
313
Table 7-35: Impacts, Likelihood and Consequence Ranking i Surface Release of Diesel (Vessel
Collision/Bunkering) 317
Table 8-1: Environmental Performance Outcomes 322
Table 8-2: Control Measures and Environmental Performance Standards for the Proposed Activity
(Environment Plan) 323
Table 8-3: Chain of Command, Key Leadership Roles and Responsibilities 333
Table 8-4: Activity Notification and Reporting Requirements 340
Table 8-5: Emission and discharge monitoring 344

List of Figures

Figure 2-1: Infrastructure Locations 21
Figure 2-2: John Brookes and Greater East Spar (GES) Facilities in Commonwealth Waters 26
Figure 2-3: John Brookes WHP i Halyard Wing Deck 28
Figure 3-1: Varanus Island Commonwealth Oil Spill EMBAs 43
Figure 3-2: IMCRA 4.0 Provincial Bioregions within the Operational Area and EMBA 45
Figure 3-3: Benthic Habitats within the Operational Area and EMBA a7
Figure 3-4: Protected Areas in and near the EMBA and Operational Area 57
Figure 3-5: Key Ecological Features in and near the EMBA and Operational Area 58
Figure 3-6: Biologically Important Areas for EPBC Protected Whale Species in the Vicinity of the
EMBA and Operational Area 84
Figure 3-7: Biologically Important Areas for Dugongs in the Vicinity of the EMBA and Operational
Area 85
Figure 3-8: Biologically Important Areas for the Australian Sea Lion in the Vicinity of the EMBA and
Operational Area 86
Figure 3-9: Biologically Important Areas and Critical Habitats for the Loggerhead Turtle in the Vicinity
of the EMBA and Operational Area 87
Figure 3-10: Biologically Important Areas and Critical Habitats for the Green Turtle in the Vicinity of the
EMBA and Operational Area 88
Figure 3-11: Biologically Important Areas and Critical Habitats for the Hawkshill Turtle in the Vicinity of
the EMBA and Operational Area 89
Figure 3-12: Biologically Important Areas and Critical Habitats for the Flatback Turtle in the Vicinity of
the EMBA and Operational Area 90
Figure 3-13: Biologically Important Areas for EPBC Protected Sharks in the Vicinity of the EMBA and
Operational Area 91
Figure 3-14: Biologically Important Areas for EPBC Protected Seabird Species in the Vicinity of the
EMBA and Operational Area 92
Figure 3-15: Commonwealth Commercial Fishing Zones in the EMBA and Operational Area 104
Figure 3-16: State Commercial Fishing Zones in the EMBA and Operational Area 105

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 7 of 349



Santos

Figure 3-17: State Commercial Fishing Zones in the EMBA and Operational Area 106
Figure 3-18: Existing Petroleum Infrastructure, Permits and Licences in the EMBA and Operational
Area 113
Figure 3-19: AMSA Ship Locations and Shipping Routes in and in Close Proximity to the EMBA and
Operational Area 114
Figure 5-1: Environmental impact and risk assessment process 138
Figure5-2: Santos WAO6s Risk Matrix 141
Figure 7-1: Mass balance plot representing, as proportion (middle panel) and volume (bottom panel)
the weathering of John Brookes Condensate 233
Figure 7-2: High Environmental Value Areas 240

Figure 7-3: Proportional Mass Balance Plot Representing the Weathering of Marine Diesel Spilled
onto the Surface as a Single Release (50 m® over 1 hour) and Subject to a Constant 5-Knot Wind at
27°C Water Temperature and 25°C Air Temperature 312

Figure 7-4: Proportional Mass Balance Plot Representing the Weathering of Marine Diesel Spilled
onto the Surface as a Single Release (50 m® over 1 hour) and Subject to Variable Wind at 27°C Water

Temperature and 25°C Air Temperature 313

Figure 8-1: Organisation Chart 332

Figure 8-2: Environment Management of Change Process 345
Appendices

AppendixA: Santos WAOGs Environment al Management Pol

Appendix B:  Legislation

Appendix C: Description of the Environment

Appendix D:  Evidence of Environment Plan Consultation

Appendix E:  Environmental Consequence Levels Used for Impact Assessment

cy

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 8 of 349



Abbreviations

Santos

Abbreviation ‘ Description ‘
AFMA Australian Fisheries Management Authority

ALARP as low as reasonably practicable

AMOSC Australian Marine Oil Spill Centre Pty Ltd

AMSA Australian Marine Safety Authority

APASA Asia-Pacific Applied Sciences Associates

APPEA Australian Petroleum Production & Exploration Association
AUV autonomous underwater vehicle

BIA biologically important area

BTEX benzene, toluene, ethylbenzene and xylene

CAMBA China-Australia Migratory Bird Agreement

CHARM Chemical Hazard Assessment and Risk Management

CHa4 methane

CMMS Computerised Maintenance Management System

cP centipoise (millipascal-second (mPa. s))

CO2 carbon dioxide

CTD conductivity, temperature and depth

DBCA Department of Biodiversity, Conservation and Attractions
DMIRS Department of Mines, Industry Regulation and Safety

DoE (Commonwealth) Department of the Environment (now DoEE)
DoEE Department of the Environment and Energy

DoT Department of Transport

DPaw Department of Parks and Wildlife (now DBCA)

DPIRD Department of Primary Industries and Regional Development
DWER Department of Water and Environmental Regulation

EHU electro-hydraulic umbilical

EMBA environment that may be affected

EP Environment Plan

EPA West Australian (WA) Environmental Protection Authority
EPBC Act Environmental Protection and Biodiversity Conservation Act 1999
EPO environmental performance outcome

EPS environmental performance standard

ESD emergency shutdown

g/m? gram per square metre

GES Greater East Spar

GHG greenhouse gas

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page9 of 349



Santos

Abbreviation ‘ Description ‘
HEV high environmental value
HSEMS Health, Safety and Environment Management System
IMCRA Integrated Marine and Coastal Regionalisation of Australia
IMMR inspection, maintenance, monitoring and repair
IMS invasive marine species
IMT Incident Management Team
KEF key ecological feature
KL kilolitre
L litre
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Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 10 of 349



Santos

Abbreviation ‘ Description ‘
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1 Introduction

1.1 EPSummary

OPGGS(E)R 2009 Requirements

Regulation 11(3)

Within 10 days after receiving notice that the Regulator has accepted an Environment Plan (EP) (whether in
full, in part or subject to limitations or conditions), the titleholder must submit a summary of the accepted plan to
the Regulator for public disclosure.

Regulation 11(4)

The summary:
(a) must include the following material from the environment plan:
0] the location of the activity;
(i)  adescription of the receiving environment;
(i)  a description of the activity;
(iv)  details of environmental impacts and risks;
(v) asummary of the control measures for the activity;
(vi) asummaryofthear rangements for ongoing monitoring of
(vii) a summary of the response arrangements in the oil pollution emergency plan;
(viii) details of consultation already undertaken, and plans for ongoing consultation;
(ix) detailsoftheti t | ehol der 6s nominated | iaison person f
(b) must be to the satisfaction of the Regulator.

This Varanus Island Hub Operations Environment Plan for Commonwealth Waters EP summary, has been
prepared from material provided in this EP. The summary consists of the following as required by regulation
11(4):

Relevant section of EP containing
EP Summary material

EP Summary material requirement

The location of the activity Section 2.1

A description of the receiving environment Section 3 and Appendix C
A description of the activity Section 2

Details of the environmental impacts and risks Sections 6 and 7

The control measures for the activity Sections 6 and 7 and 8.4
The arrangements for ongoing monitoring of the titleholders Section 8

environmental performance

Response arrangements in the oil pollution emergency plan Section 6.7 and OPEP

Consultation already undertaken and plans for ongoing consultation | Section 4

Details of the titleholders nominated liaison person for the activity Section 1.6.2
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1.2 Activity Overview

Santos WA Northwest Pty Ltd (Santos WA) is the operator of the John Brookes and Greater East Spar (GES)
gas fields in offshore Commonwealth waters on the North West Shelf of Western Australia. Production fluids
from these fields are transported by subsea pipelines to the Varanus Island (VI) oil and gas hub (VI Hub) located
in State waters (Figure 2-2). Table 1-1 outlines the infrastructure, infrastructure status, production permit and
pipeline licence details for each of the facilities covered under this EP.

This EP explicitly excludes offshore drilling and decommissioning activities, which will require separate EPs
when or if required.

Table 1-1: Varanus Island Commonwealth Infrastructure Licences and Permits included in the
Operational EP

Production Pipeline

Infrastructure . .
Permit Licence

Status (As at July 2020)

John Brookes field Infrastructure

John Brookes Wellhead .
Platform (WHP) N/A Active
John Brookes Pipeline WA-11-PL Active
John Brookes 2 Well N/A Active production well
John Brookes 3 (ST 1) Active production well
N/A
Well
John Brookes 4 Well WA-29-L_ N/A Plugged and Abandoned
John Brookes 5 Well N/A Active production well
John Brookes 6 (ST 1) Active production well
N/A
Well
Halyard Umbilical N/a Active
Plugged and temporarily abandoned with
Rosella-1 (ST 2) Well N/A confirmed double barrier in place. Corrosion
cap in place.
Greater East Spar (GES) field Infrastructure
Spar-2 Well N/A Active production well
Spar-2 Xmas Tree N/A Active
Spar-2 Flowline WA-45-L WA-21-PL Active
GES Umbilical (and flying WA-21-PL Active
leads)
GES PLEM (and flying WA-21-PL Active
leads)
GES subsea cooling skid .
(and tie-in spool) ’ WA-21-PL | Active
P WA-13-L
Halyard-1 Well N/A Active production well
Halyard-1 Xmas Tree N/A Active
Halyqrd Production WA-21-PL Active
Flowline
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Infrastructure Prodgction P_ipeline Status (As at July 2020)
Permit Licence

East Spar PLEM WA-21-PL Active

East Spar Pipeline WA-5-PL Active

East Spar Manifold WA-5-PL Active

East Spar tie in spool WA-5-PL Active

Reservoir permanently abandoned. Two
verified permanent barriers installed to the
East Spar-3 well N/A reservoir. Well classified as temporarily
abandoned due to XT and wellhead remaining
in place. HXT protected by HXT debris cap.

Well temporarily abandoned. Confirmed
East Spar-4A (ST 1) well N/A double barrier - Wellhead corrosion caps and
guide base protection frame and abandoned

WA-13-L .
Reservoir permanently abandoned. Two

verified permanent barriers installed to the
East Spar 6 Well N/A reservoir. Well classified as temporarily
abandoned due to XT and wellhead remaining
in place. HXT protected by HXT debris cap.

At same location as original East Spar-1 well.
Well temporarily abandoned - Xmas tree
remains in place (valves closed). Confirmed
double barrier. Protected by wellhead
corrosion caps installed and guide-base
structure

East Spar-7 Well N/A

Well temporarily abandoned Confirmed double
East Spar-9 Well N/A barrier - Protected by wellhead corrosion caps
installed and guide-base structure

1.3 Purpose of this Environment Plan

OPGGS(E)R 2009 Requirements

Regulation 19(1)

A titleholder must submit to the Regulator a proposed revision of the environment plan for an activity at least
14 days before the end of each period of 5 years, commencing on the latest of the following:

(a) the day on which the environment plan is first accepted under regulation 10 by the Regulator;

(b) the day on which a revised environment plan submitted under this regulation is accepted under
regulation 10 by the Regulator;

(c) for arevision of an environment plan submitted under regulation 17 or 18, the day (if any) notified by
the Regulator under subregulation (2).

Regulation 19(2)

For paragraph (1)(c), the Regulator may notify the title holder that the effect of a revision of an environment
plan submitted under regulation 17 or 18 is that the period of 5 years mentioned in subregulation (1) starts
on the date specified in the natification.
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The operation of the VI Hub in Commonwealth waters has been managed under the Varanus Island Hub
Operations Environment Plan for Commonwealth Waters (John Brookes, Greater East Spar and Associated
Facilities) (EA-66-RI-10003) accepted by the National Offshore Petroleum Safety and Environmental
Management Authority (NOPSEMA) on 11 September 2014. As the five-year validity period of this EP is due to
expire on 11 September 2019, Santos WA has revised the EP in accordance with Regulation 19 of the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS(E)R 2009). This revision
(now known as the Varanus Island Hub Operations Environmental Plan for Commonwealth Waters) has been
i nformed by NdDRatoR bbpdy, Considerations for Five-Year Environment Plan Revisions (N-
04750-1P1784). Santos has submitted this revised EP within 14 days of the five-year period from the date the
original EP was accepted by NOPSEMA (which becomes 28 August 2019), as required under Regulation 11.

This EP details the environmental impacts and risks associated with the activity and demonstrates how these
will be reduced to as low as reasonably practicable (ALARP) and to an acceptable level. The EP provides an
implementation strategy that will be used to measure and report on environmental performance during planned
activities and unplanned events to ensure impacts and risks are continuously reduced to ALARP and are at an
acceptable level. The environmental management of the activity described in the EP complies with the Santos
WA Environmental Management Policy and with all relevant legislation. This EP documents and considers all
relevant stakeholder consultation performed during the planning of the activity.

1.4 Environment plan validity

In accordance with Regulation 19, this EP remains valid from NOPSEMA acceptance for a period of five years,
or until NOPSEMA has accepted an end-of-activity notification under Regulation 25A, or until Santos WA revises
this EP in the event a significant change to the activity or level of impact or risk occurs as required under
Subregulation 17(10, 17(5), 17(6), 17(7).

Santos WA may revise the EP, using the MOC Process described in Section 8. Any changes made under this
process will not affect the validity of this EP.

1.5 Background

On 27 November 2018, Santos completed its acquisition of Quadrant Energy. This has the effect that Santos
Limited is now the ultimate holding company of Quadrant Energy Holdings Pty Ltd and its subsidiaries. It has
also resulted in most of the Quadrant group of entities changing their name. For example, Quadrant Energy
Australia Limited has changed its name to Santos WA Energy Limited and Quadrant Northwest Pty Limited has
changed its name to Santos WA Northwest Pty Limited. Each entities ABN has remained the same. Santos WA
Energy Limited on behalf of Santos WA Northwest Pty Ltd and Santos WA Southwest Pty Limited (hereafter
referred to as Santos WA or Company) will be responsible for all commitments and obligations in this EP.

1.6 Titleholder

OPGGS(E)R 2009 Requirements

Regulation 15. Details of titleholder and liaison person
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15(1) The environment plan must include the following details for the titleholder:
(a) name;
(b) business address;
(c) telephone number (if any);
(d) fax number (if any);
(e) email address (if any);

(f) if the titleholder is a body corporate that has an ACN (within the meaning of the Corporations Act

2001)3 ACN.

152) The environment plan must also include
person:

(a) name;

(b) business address;

(c) telephone number (if any);
(d) fax number (if any);

(e) email address (if any).

the f ol
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1.6.1 Details of Titleholder

Table 1-2 provides the titleholders and their contact details.

Pipeline

Licence

Titleholder
(Operators

ACN

Interest
(%)

Santos

Table 1-2: Titleholder Details for All Titles Under this EP

Address

in bold)

WA-29-L | WA-11-PL | Santos WA | 009 140 854 | 55 Business Address:
Northwest Level 7, 100 St Georges Terrace, Perth,
Pty Ltd Western Australia, 6000
Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200
Email address:
offshore.environment.admin@santos.com
Santos 000670575 | 45 Business Address:
(BOL) Pty Level 7, 100 St Georges Terrace, Perth,
Ltd Western Australia, 6000
Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200
Email address: want@santos.com
WA-45-L | WA-21-PL | Santos WA | 050611688 | 25 Business Address:
WA-13-L | WA-05-PL | Southwest Level 7, 100 St Georges Terrace, Perth,
Pty Limited Western Australia, 6000
Santos WA | 008 674 413 | 25 Telephone number:
East Spar (08) 6218 7100
Pty Limited Fax number: (08) 6218 7200
Santos 087029169 |5 Email address:
Etzrsa” Pty offshore.environment.admin@santos.com
Santos 000670575 | 45 Business Address:
(BOL) Pty Level 7, 100 St Georges Terrace, Perth,
Ltd Western Australia, 6000
Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200
Email address: want@santos.com
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1.6.2 Details for Nominated Liaison Persm

Details for Santos WA dreminated liaison person for the activity are as follows:

Name: G Bamford (Manager i Gas Assets)

Business address: Level 7, 100 St Georges Terrace, Perth, WA 6000
Telephone number: (08) 6218 7100

Email address: offshore.environment.admin@santos.com

1.6.3 Notification Procedurein the Event of Changed Details

If there is a change in the titleholder,t he t i tl ehol der és nominated |i ai
titteholder or liaison person, Santos WA will notify NOPSEMA in writing and provide the updated details.

son

Additional information regarding Santos WA6s operations <can be obtained

www.santos.com.

1.7 Environmental Management Framework

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment

Description of the activity
13(4) The environment plan must:

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

(b) demonstrate how those requirements will be met.

Regulation 16(a). Other information in the environment plan

The environment plan must contain the following:
(a) astatementofthet i t | e lcarpomhte enGrenmental policy;

1.7.1 Environmental Management Policy

The activities will be conducted in accordance with the Santos WA Environmental Management Policy
presented in Appendix A, inclusive of the relevant EP sections where the legislation may prescribe or control
how an activity is undertaken.

Sections 6, 7 and 8 reflect the Santos WA Environmental Management Policy, detailing and evaluating
impacts and risks from planned and unplanned events and providing control measures with set performance
outcomes, standards, and measurement criteria to ensure environmental performance is achieved.

1.7.2 International Legislation

Australia is a signatory to numerous international conventions and agreements that obligate the
Commonwealth government to prevent pollution and protect specified habitats, flora and fauna. Those that are
relevant to the operational activities are detailed in Appendix B.

1.7.3 Commonwealth Legislation

The petroleum activity described in this EP (Section 2) takes place within the Commonwealth jurisdictional
boundary and therefore is subject to Commonwealth legislation.

All activities conducted as part of the EP will comply with legislative requirements established under relevant
Commonwealth legislation detailed in Appendix B.
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1.7.4 State Legislation

In the event of a loss of well control or pipeline loss of integrity or a vessel collision, there is the potential for
the spill to impact on State waters and/or shorelines. Relevant State legislation is detailed in Appendix B.
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2 Activity Description

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

Description of the activity

13(1) The environment plan must contain a comprehensive description of the activity including the following:
(a) the location or locations of the activity;
(b) general details of the construction and layout of any facility;

(c) an outline of the operational details of the activity (for example, seismic surveys, exploration drilling
or production) and proposed timetables; and
(d) any additional information relevant to consideration of environmental impacts and risks of the
activity.
Note: An environment plan will not be capable of being accepted by the Regulator if an activity or part of the
activity, other than arrangements for environmental monitoring or for responding to an emergency, will be
undertaken in any part of a declared World Heritage property i see regulation 10A.

All the facilities described in Section 2 are part of the VI Hub, a central gathering and processing hub for
SantosWA6s oil and gas production facilities. The wel
GES reservoirs are processed in the onshore VI Hub processing plant. The onshore VI Hub also hosts the
accommodation, administration and control centre for the production facilities. All facilities that form part of the
hub are operated and maintained from VI. Personnel reside at VI and journey to and from the offshore facilities
via helicopter or support vessel. Only VI Hub infrastructure located in Commonwealth waters has been
described in Section 2 of this EP. All VI Hub infrastructure located onshore at VI or within the State waters
boundary is outside of the scope of this EP.

2.1 Location

The activities will occur in Petroleum Production Licences WA-29-L, WA-45-L and WA-13-L, approximately
127 km northwest of Karratha. The water depth in the operational area ranges between approximately 45 m
and 115 m.

The locations of the producing and non-producing infrastructure in the operational area are listed in Table 2-1
and shown in Figure 2-1.
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Approx.

Infrastructure = Water Depth

(m)

John Brookes field Infrastructure

Table 2-1: Surface Locations for John Brookes and GES Infrastructure

Closest
Distance
to VI (km)

Coordinates (Datum/Projection: GDA 94 Zone 50)

Easting

Latitude (m E)

Longitude

Santos

Northing
(m N)

Spar-2 Well

112.9

70 km west

20A36031.9¢114A54062. 009]281,788.82

John Brookes 48 52 km 20A2606500S|115A076130 E|303,892.90 7,737,890.25
WHP southeast
John Brookes 45.8 Intersects | Approximately 45 km between John Brookes WHP and VI
Pipeline State

waters

boundary
John Brookes 48 52 km 20A2G060440 9115°07612. 47 0| 303,890.7 7,737,890.2
2 Well northwest
John Brookes 48 52 km 20A2606510 9115°07A® . 470 K 303,890.6 7,737,887.8
3 (ST 1) Well northwest
John Brookes 48 52 km 20A260440 9115°07A&® . 560 H 303,893.1 7,737,890.2
5 Well northwest
John Brookes 48 52 km 20°266 0. 520 9115A®76 40 K 3038955 7,737,887.8
6 (ST 1) Well northwest
Halyard Variable 52 km Approximately 28 km between Halyard-1 well and John Brookes WHP
umbilical (approx. 48- southeast

105m)

Rosella-1 (ST 9 K 20A28608.9(115A00654. 1|292,952.0 7,735,347.7
2) Well* 5 50 km

GES field Infrastructure

7,719,733.4
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Approx. Closest Coordinates (Datum/Projection: GDA 94 Zone 50)
Infrastructure | Water Depth | Distance et Northin
(m) to VI (km) Latitude Longitude (M E) 9 m N) 9
Spar-2 Xmas 112.9 70kmwest |[20A360631. 9¢114A5462. 09]281,788.82 7,719,733.4
tree
Spar-2 Variable 69 km west | Approximately 1.9km long, from Spar-2 well to GES PLEM
Flowline (approx.112m)
GES Umbilical Variable 69 km west | Approximately 1.9km long, from Spar-2 well to GES PLEM
(approx.112m)
GES PLEM 110 69 km west | 20°36'04.88 114°55'09.71 283156.82 7720584.72
GES Subsea 110 69 km west | 20°36'05.70 114°55'10.18 283170.76 7720559.56
Cooling Skid
(and tie-in
spool)
Halyard-1 105 68kmwest [ 20A36604. 0¢114A556009. 6|283,155.40 7,720,610.40
Well
Halyard-1 105 68kmwest [ 20A36604. 0¢114A556009. 6|283,155.40 7,720,610.40
Xmas tree
(and tie-in
spool)
Halyard Variable (from
Production 105-95m) 62 km west | Approximately 16 km long, between Halyard-1 well and East Spar PLEM
Flowline
East Spar 96 62kmwest |[20A43620.25114A9603. 36]290,089.71 7,707,279.49
PLEM and
PLET (and tie-
in spool)
Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters
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Approx. Closest Coordinates (Datum/Projection: GDA 94 Zone 50)
Infrastructure | Water Depth | Distance et Northin
(m) to VI (km) Latitude Longitude (M E) 9 m N) 9
East Spar 95 62kmwest [ 20A43619. 9]114A59604. 0]290,108.26 7,707,290.32
manifold
East Spar 95 41 km west | Approximately 65 km between East Spar Manifold and intersection with State water boundary
pipeline
SVZSI}*SparB 99 62.5 km 20°44'01.227" S 114°58'26.15" E 289,028.628 7,706,005.986
East Spar-4 20A420635.04114A57634. 9|287513.1 7,708,630.2
Well*-xmas 101 60 km
tree
East Spar-6 20°43649. 31011459623 . 980|290,697.29 7,706,393.4
96 55 km

Well*
Eastjpar-? 98.6 60 km 20A42625.3]114A580658. 9|289,942.2 7,708,967.1
Well
East Spar-9 971 60 km 20A39602.19114A590610. 0f290,183.77 7,715,220.71
Well*

5 km 20°43'49.307" S 114°59'23.982" E 290697.312 7706393.455
East Spar 6 95

* Not active infrastructure
# At same location as original East Spawell
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2.2 Operational Area

The operational area is defined as a:

+ 500 m radius around the John Brookes WHP;
+ 250 m buffer either side of all subsea infrastructure; and
+ 500 m radius buffer surrounding the temporarily plugged and abandoned Rosella-1 wellhead.

This is the boundary within which activities described in this EP will occur, as shown on Figure 2-2.

The East Spar-1 Well, East Spar-3 Well and East Spar Manifold are protected from third-party vessels through

the application of a gazetted petroleum safety zone and a cautionary zoneunderPar t 6. 6: iSafety
the area t o theOffshere Pett@dednd and Greenhouse Gas Storage Act 2006 (OPGGS Act).

Aside from the East Spar infrastructure, no other infrastructure has a gazetted PSZ in place. The John Brookes

Platform has a 500 m petroleum safety zone and 2.5 nm cautionary area marked on nautical charts.

Halyard and GES subsea infrastructure is marked on nautical charts; however, it is not subject to a petroleum
safety zone around the subsea infrastructure. This is due to the low level of fishing in the area (including no
active trawl fisheries) and the unmanned nature of the facility limiting compliance ability. This is in line with
standard industry practice.
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Figure 2-2: John Brookes and Greater East Spar (GES) Facilities in Commonwealth Waters

2.3 Timing

The VI Hub Operations Commonwealth Facilities operate 24 hours a day, every day of the year; and routine
activities may occur at any time during any season.
Santos Ltd |
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Santos WA uses Asset Reference Plans to assess and identify what stage of the lifecycle an asset has reached
in order to inform asset management decisions. For context, the five phases used by Santos WA are:

Phase 171 Start up;

Phase 21 Plateau/Extension;

Phase 31 Decline/Tail;

Phase 41 Suspension; and

Phase 51 Decommission.

In the 2018 John Brookes Asset Reference Plan (LM-10-RG-10007), the facility was in what Santos WA

defines as t he Thé pldlyart, Sgauadd Batt SpareAsset Reference Plan (HL-91-RG-10001)
also confirms the fieldsarewi t hi n what Santos WA defines as the o6pl at

+ + 4+ + +

2.4 John BrookesField Infrastructure

The John Brookes facility is located in approximately 45 m of water. Production commenced in 2005, and the
facility consists of the following:

+ John Brookes WHP i a normally unmanned wellhead platform designed to accommodate a maximum of
six production wells;

+ John Brookes pipeline 1 a 55-km-long, 450-mm nominal bore (1 8) 8ubsea gas pipeline, routed to the VI
onshore processing facilities; and

+ John Brookes wells 1 four producing wells at the John Brookes WHP.

The John Brookes facility also provides infrastructure for the control of the Halyard-1 and Spar-2 wellheads,
which were installed in 2010/11; this control infrastructure consists of the following:

+ Halyard electro-hydraulic umbilical i a 28-km-long umbilical supplying electrical power, hydraulic control
fluid and chemicals from the John Brookes WHP to control and monitor the Halyard-1 and Spar-2
production wells via the GES PLEM; and

+ A three-level cantilever deck comprising the mezzanine and main decks and the upper valve access
platform of the John Brookes WHP, which extends 6 m to the north, beneath the crane pedestal. The wing-
deck houses a power generation package and topsides control unit for the Halyard and Spar subsea
infrastructure, including a hydraulic power unit, master control systems and a chemical injection skid and
chemical tank.

Production from the Halyard-1 and Spar wells are independent of the John Brookes facility, as Halyard-1 well
fluids are exported to VI via the East Spar pipeline.

2.4.1 Topsides Infrastructure

The John Brookes WHP has been designed with minimum facilities so as to:

+  Minimise hydrocarbon inventory and hazardous areas;
+  Minimise equipment maintenance;

+ Maximise the reliability of the WHP, with the use of redundancy for the wellhead control panel, telemetry,
and instrument gas and power systems; and

+ Minimise the requirement for operating and maintenance personnel to attend the WHP.

The platform topsides are illustrated in Figure 2-3. The topsides modules have four levels (specifically, highest

to lowest):

+  Upper deck;

+ Mezzanine deck;
+  Main deck; and
+  Lower deck.

The topsides modules are supported by a four-legged jacket secured to the seabed with grouted piles through
pile sleeves at each leg. The main and upper decks are plated, while the mezzanine deck is grated. A list of
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the equipment available on each deck is presented in Table 2-2. The following items are attached to the
substructure of the WHP:

+ One production riser located in the jacket bracing; and
+ One boat landing with bumpers, ladders and intermediate landings on the northwest corner.

Figure 2-3: John Brookes WHP i Halyard Wing Deck

Table 2-2: Equipment Layout on the John Brookes WHP

Deck ‘ Equipment

Upper deck + Helideck crane (northwest corner) to lift equipment, materials and products to or
(Helideck) from vessels or around the WHP; and
+ Laydown area for temporary chemical storage (e.g., monoethylene glycol (MEG)
storage (for well start-up)) and corrosion inhibitor.
Mezzanine deck | + John Brookes chemical injection tanks (three compartmented tanks with
approximately 1,600 L each);
+ Crane hydraulic power pack with bulk chemical containers;
+ Diesel tank (electrical backup generator skid) and diesel storage;
+ Instrument gas knock-out drum;
+  Wellhead control panel;
+ Regulating panels;
+ Pig launcher;
+ Instrument gas shutdown valve;
+ Nawvigation lights; and
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+ Two microturbine power generators with associated fuel gas skid and fuel gas
preheater for the Halyard subsea wells.

Main deck + Four installed wellheads, flowlines and flow meters, with the capacity for six
wellheads;

Process piping, valves and instrumentation;
Instrument gas knock-out drum;
Equipment shelter;

Telemetry facilities to enable remote collection of process data and allow process
shutdown and emergency shutdown control from VI;

+ + + +

+ Instrument gas system;

+ Vent and drain systems and associated pumps;

+  Fully automatic navigation system;

+ Safety equipment;

+ Hydraulic power unit for the Halyard and Spar wells subsea control system with

associated hydraulic fluids storage vessel; and

+ Chemical injection equipment (i.e., MEG skid and Halyard injection system).
Lower deck + Access to the production emergency shutdown valve;

+ Toilet;

+  Atmospheric sump and pumps; and

+ Closed-drains sump and pumps.

MEG is typically permanently stored in a tank on the WHP and is used for initial field start-up and infrequent
well start-ups, with variable injection rates depending on the mode of operation (e.g., predose, injection post-
start-up). MEG may also be brought onto the WHP for start-up of the wells as required.

The main deck is completely bunded, and the bunding feeds into the closed drainage system. A drainage
system collects any spillage from installed splash and drip trays.

The atmospheric sump tank is equipped with an oil interface switch and is baffled to intercept and hold any oil
in it. The design of the sump allows uncontaminated rainwater to drain overboard from the sump, even during
heavy periods of rain associated with cyclonic conditions. The interface level controls effectively mean that
only rainwater flows overboard while hydrocarbon fluids are pumped into the export pipeline. The sump design
prevents rainwater being pumped into the export pipeline, precluding bacterial growth.

The closed-drains sump vessel collects hydrocarbon fluids from:

Liquid knock out from the instrument gas drying system and gas-powered pump exhausts;
Fuel gas knock-out pot;
Drainage of production lines during maintenance; and

+ + +

+ Drainage of pig launchers.

Fluid collected in the sump is pumped to the production manifold by a gas-driven sump pump controlled by a
high/low level controller.

A toilet and small hand washing basin are installed on the John Brookes WHP. The WHP is unmanned, so the
toilet and basin is only used intermittently by the maintenance crew, if required, and discharges to the ocean.

Transport of personnel to the WHP is primarily by helicopter and support vessel (during daylight hours under
normal operations).
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2.4.2 Subsea Infrastructure

The John Brookes subsea infrastructure and status is presented in Table 1-1. The maintenance for subsea
infrastructure is further described in Section 2.7. The well integrity risk assessment and ongoing management
of the subsea wells is further detailed in the relevant risk assessment Sections 7.6 and 7.8.

2.4.2.1 John Brookes Wells

Four John Brookes production wells were drilled to produce from the gas-bearing Upper Barrow formation.
Three of these wells were completed in 2005, and one was completed in 2009. Two slots on the WHP are
spare for production from any future wells. Production fluids from the wellheads flow into a manifold and then
directly into the John Brookes pipeline.

2.4.2.2 John Brookes Pipeline

The John Brookes pipeline is a single 450 mm-diameter carbon steel wet-gas pipeline that runs approximately
55 km from the WHP to the East Spar Joint Venture Plant on VI. The design life of the pipeline system is 20
years from installation in 2004. The first 500 m of the pipeline was replaced in 2015 with an upgraded section.
The pipeline is pigged for inspection and/or operational requirements. The current field life is expected to be
until at least 2037.

A hydraulically operated subsea isolation valve is located approximately 100 m from the WHP. The subsea
isolation valve is set to fail last position for normal operations. During well intervention operations, the subsea
isolation valve is configured to close on emergency shutdown.

The pipeline stabilisation system was designed to DNV-RP-E305, On-bottom Stability Design of Submarine
Pipelines. It comprises concrete weight coating and rockbolts for secondary stabilisation. Concrete gravity
anchors provide stabilisation of the spool and pipeline at the WHP end.

The pipeline approach to the WHP is optimised to allow for:

+ Constraints of the undulating seabed near the WHP;
+  Mobile offshore drilling unit (MODU) approaches for future drilling; and
+  Lifting operations from the WHP crane or MODU crane.

A passive cathodic protection system is used to protect the riser, tie-in spools, pipeline, protection frames and
anchor assemblies. Pipeline cathodic protection is provided by half-shell bracelet anodes bolted to the pipeline.
The anodes are designed for a life of 20 years to match the pipeline design life. The current field life is expected
to be until at least 2037, therefore infrastructure may be upgraded or replaced as required to meet this.

A pig launcher is provided on the John Brookes WHP that is capable of launching cleaning pigs and can
accommodate intelligent pigs. On the upper deck above the pig launcher trapdoor is an access hatch to allow
pig loading from the upper deck. A kicker line and pig signaller are also provided.

2.4.2.3 Halyard umbilical

The 28 km electro-hydraulic umbilical from the John Brookes WHP to the Halyard xmas tree supplies hydraulic
control fluid, low-voltage power and chemical injection services to the Halyard-1 production well via the
umbilical ds end t er mi maand eectrohydraudiceflging teads Gontrol lofuthe well mand u
distribution of the chemicals is via the distributed control system on the John Brookes WHP.

2.5 Greater East SparGESSubsea Infrastructure

GES is the name given to facilities consisting of the Halyard, Spar and East Spar fields. There is no topside
infrastructure associated with this field. It includes the producing wells (Halyard-1 and Spar-2) and temporarily
abandoned wells (as described in Table 2-1).

The East Spar field was discovered in 1993. Gas and condensate production commenced in 1996 from the
East Spar field via VI and was suspended in 2006 upon exhaustion of the field reserves, and the East Spar
wells are temporarily abandoned with permanent barriers. However, the infrastructure remains in place to
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support production from the Halyard and Spar fields. Production from Halyard commenced in 2011 and from
Spar-2 in 2017.

The East Spar pipeline was installed in January 1996. Halyard-1 and Spar-2 production fluids are transported
from the East Spar manifold to VI viathe 350 mm ( 1 4 A-km-lon@ East Spar pipeline. The pipeline has a
total volume of approximately 6,000 kL. The East Spar pipeline is crossed by four pipelines, two flowlines and
two umbilicals owned by Chevron. These pipeline and umbilical crossings and their locations (given in eastings
and northings) are as follows:

Jansz export flowline crossing 1 328 755 E, 7 714 025 N;

Jansz utility pipeline crossing i 328 352 N, 7 713 935 N;

Jansz MEG pipeline crossing i 328 355 N, 7 713 936 N;

Gorgon MEG pipeline crossing 1 328 345 E, 7 713 934 N;

Gorgon utility pipeline crossing i 328 348 E, 7 713 934 N;

Gorgon production flowline crossing i 328 254 E, 7 713 914 N;

Gorgon umbilical crossing East Spar i 328 049 E, 7 713 869 N; and

Jansz umbilical crossing East Spar i 328 053 E, 7 713 870 N.

+ + + + + + + o+

During the East Spar Intelligent Pigging and Removal Project in the first quarter of 2019, the East Spar pipeline
end termination was installed to the East Spar PLEM to allow diverless intelligent pigging of the East Spar
pipeline and associated infrastructure. As part of this project all subsea infrastructure between the East Spar
manifold and the xmas trees (East Spar-1, East Spar-3 and East Spar-6) was removed but the East Spar
manifold remains in place. The removed infrastructure included the flexible flowlines, control umbilicals, rigid
spools and subsea heat exchangers.

A pipeline life extension process was completed as per the Pipeline Life Extension Procedure (QE-91-IX-
00003) and has concluded that the East Spar pipeline is currently fit for service and can continue to operate
until at least 2026. Maintenance of the remaining East Spar infrastructure is covered under this EP, and
therefore Santos WA remains compliant with the OPGGS Act obligations for the titleholder to maintain, remove
or have alternative arrangements accepted for infrastructure.

The HalyardZl well was drilled and completed in March 2008. The Halyard-1 well produces fluids containing

gas, condensate and water. The Hal yard flexible 100 flowline is conr
Spar PLEM and East Spar manifold from which the well fluids are transported 65 km via the East Spar pipeline
to VI.

The East Spar PLEM is connected to the East Spar manifold via a rigid tie-in spool. To match the East Spar
manifold production header and facilitate pigging,the PLEM has a 140 production head

The Spar-2 well, located 1.7 km west-southwest of the Halyard-1 well, was drilled and completed in December
2010 as a gas production well in approximately 115 m water depth. The Spar-2 well produces raw gas.
Production from the Halyard-1 and Spar-2 wells is independent of the John Brookes facility, as the well fluids
are exported to VI via the East Spar Pipeline. The Spar-2 wel | produces through the sa
and 140 East S the Halygrdi gasefield. Te enabke production from the Spar-2 well, minor
modification to the existing Halyard subsea infrastructure took place in 2018, and the modification included
installation of:

The GES PLEM;

+ A subsea cooling skid;

Al7-k m 80 f(domnecting theeGES PLEM to the Spar-2 xmas tree);

Two 6i0spdols;e

Two electric flying leads; and

A 1.9-km subsea control umbilical.

+ + + +

The Halyard umbilical and flowline were also re-routed.

The GES PLEM and subsea cooling skid are connected via a rigid tie-in spool. The Spar-2 xmas tree operates
with direct flowline and umbilical connections to the GES PLEM, and a second rigid tie-in spool completes the
connection of the Halyard-1 xmas tree into the GES PLEM.

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 31 of 353



Santos

The Halyard-1 and Spar-2 wells have been completed with a second-generation subsea control module for
hydraulic control of the fail-safe xmas tree valves and production and annulus monitoring.

Reservoir fluids flow from one or more subsea wellheads directly into the flowlines and pipeline to VI. Both the
Halyard-1 and Spar-2 wells have an expected service life of approximately 8 years; however, the subsea
facilities these wells connect to have been designed for a 20-year operating life.

2.5.1 Subsea Infrastructure

The GES subsea infrastructure and status is presented in Table 1-1. The maintenance for subsea
infrastructure is further described in Section 2.7. The well integrity risk assessment and ongoing management
of the subsea wells is further detailed in the relevant risk assessment Sections 7.6 and 7.8.

2.6 Operational Activities

The John Brookes and GES facilities have been designed to export well fluids from the production wells to the
processing facilities on VI. Side streams of gas are taken from the main production manifold and dried for use
as utility gas and as fuel gas for the Halyard microturbines.

VI operators provide 24-hour control of the WHP via telemetry and a distributed control system from a central
control building on VI. WHP visits are only required for maintenance, with crews travelling via helicopter or
support vessel to the WHP to carry out inspection, maintenance, monitoring and repair; to replenish fuel or
chemicals; and to carry out operational requirements, such as a restart after a trip.

2.6.1 John BrookesWHP Visits

The John Brookes WHP is a normally unmanned facility; therefore, inspections and maintenance activities are
conducted on a scheduled or as-needed basis. Inspections and maintenance of the WHP and the John
Brookes and East Spar pipelines are managed using the Santos WA Computerised Maintenance Management
System (CMMS).

Site safety and general maintenance inspections of the WHP are conducted routinely. These routine
inspections are undertaken to maintain the integrity of structures and production systems. Visits to the WHP
are generally conducted via helicopter utilising the helideck but may also be conducted via vessels.
Replenishment of chemicals, diesel fuel and potable water will be performed during visits conducted using an
offshore support vessel.

Maintenance activities that may be undertaken during these visits are described in relation to their potential
impacts in Sections 6 and 7.

2.6.2 ChemicalUse and Storage

Storage of chemicals and hydrocarbons is limited to the small amounts of diesel, hydraulic oil, MEG and
corrosion inhibitor required to operate the facility. Chemical injection for Halyard-1 production takes place from
the John Brookes WHP.

Batch injection of MEG is conducted during start4ip and restart of the Halyard-1 and Spar-2 wells. Corrosion
Inhibitor is injected continuously to support normal operations from John Brookes, Halyard-1 and Spar-2 wells.

MEG and corrosion inhibitor are delivered to the WHP in transportable certified tote tanks by support vessels.
The transportable tanks are typically lifted onto the upper deck by the WHP crane from where the chemicals
are transferred to the fixed storage tanks by hoses fitted with quick connect/disconnect couplings.

2.6.2.1 Chemical Selection

Santos WA uses a risk-based approach to selecting chemical products ranked under the Offshore Chemical
Notification Scheme (OCNS) for those chemicals discharged to the marine environment. This scheme lists and
ranks all chemicals used in the exploration, exploitation, and associated offshore processing of petroleum on
the UK Continental Shelf.

The scheme ranks chemicals according to their hazard quotients as calculated by the Chemical Hazard
Assessment and Risk Management (CHARM) mathematical model, which uses aquatic toxicity,
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biodegradation and bioaccumulation data. The hazard quotient is converted to a colour banding with Gold and
Silver colour bands representing the least environmentally hazardous chemicals. Chemicals not amenable to
the CHARM model (i.e., inorganic substances, hydraulic fluids or chemicals used only in pipelines) are
assigned an OCNS grouping based on the worst-case ecotoxicity data, with Group E and D representing the
least hazard potential.

Sant os Opemitioss Chemical Selection, Evaluation and Approval Procedure (EA-91-11-10001) accepts
CHARM-ranked Gold and Silver or non-CHARM-ranked E and D chemicals for use and discharge without a
detailed environmental risk assessment. The same applies to chemicals that are on the OSPAR Pose Little or
No Risk to the Environment (PLONOR) List. The PLONOR List, agreed upon by the OSPAR Convention
(Convention for the Protection of the Marine Environment of the North-East Atlantic), contains a list of
substances that will pose little or no risk to the environment in offshore waters. If chemicals are ranked lower
than Gold, Silver, E or D (i.e., CHARM-ranked purple, orange, blue or white or non-CHARM-ranked A, B or C
chemicals) and no alternatives are available, a risk assessment is conducted providing technical justification
for their use.

Any chemicals that may be discharged to the marine environment and that are not OCNS CHARM- or non-
CHARM-ranked are risk assessed using the OCNS CHARM model or non-CHARM method. The chemical is
assigned a pseudo ranking based on the available aquatic toxicity, biodegradation and bioaccumulation data
and assessed for environmental acceptability for discharge to the marine environment. All operational
chemicals will be selected in accordance with the Santos WA Operations Chemical Selection, Evaluation and
Approval Procedure (EA-91-11-10001) prior to commencement of the activity.

2.6.3 Bird Deterrent Activities

Safety of aircraft and passengers visiting the John Brooks WHP is paramount. Management of birds for the
safe landing and take-off of helicopters is critical.

Due to potential bird strikes on helicopters when approaching the WHP to land, various bird-deterrent systems
are being assessed. Options currently being investigated involve intermittent loud noise, vibration and light.

Note that previous experience has shown that birds may become desensitised to specific bird deterrents over
time. Therefore, during the life of this EP, there may be a requirement to investigate further noise, vibration
and light options.

2.7 Maintenance, Inspection, Monitoring and Repair Activities

The John Brookes WHP is normally an unmanned facility, and the Greater East Spar facilities are subsea
developments, which by their very nature are unmanned facilities. As such, inspection, maintenance,
monitoring and repair (IMMR) activities are conducted on a scheduled and as-needed basis, while intervention
activities (Section 2.7.8) are conducted on an as-needed basis.

Maintenance of the WHP and subsea equipment is managed using the CMMS. This system provides:

The ability to analyse equipment for better maintenance regimes, design changes or replacement;
Timely preventive maintenance schedules;

Improved control over maintenance expenditures;

Automatic parts ordering and inventory control;

Reduction of inventory costs and improved stores accountability; and

Improved utilisation of labour.

+ + + + + o+

Preventive maintenance is incorporated into the VI CMMS and includes:

+ Routine inspections of operational and suspended infrastructure;

+  Assurance activities; and

+ Maintenance carried out on a usage basis, such as machine running hours.

It is through the implementation of this maintenance regime that Santos will meet its obligations under the
OPGGS Act (s.572(2)) to O6maintain in good condition an
other property that is, in the title area and used in connection with the operat i an s 6
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Maintenance activities may include corrective (e.g., repair of equipment) and non-routine maintenance.
Generally, IMMR may involve additional personnel and the use of ROVSs, divers and work vessels, which may
require anchoring at or near the work location.

Ongoing IMMR may include such activities as:

General inspections;

Integrity Corrosion control;

Plant and subsea infrastructure cleaning, repair and modifications;
Subsea pipeline and seafloor imaging surveys;

Subsea Equipment and Infrastructure Installation, Cleaning, Repair and Modification;
Marine growth removal;

Inline inspections of pipelines (pigging);

Installation of replacement equipment/parts;

Installation of additional secondary stabilisation;

Pipeline stabilization;

Topsides cleaning of facilities (both maintenance and for suspension); and
Rigless well servicing or intervention.

+ + 4+ + + + + + + o+ + o+

2.7.1 General Inspections

Topsides and subsea maintenance, inspection or repair activities are expected to be undertaken by Santos
WA using dedicated crew, remotely operated vehicles (ROVs), autonomous underwater vehicles (AUVS) or
diving contractors.

ROV inspection activities normally comprise a simple visual survey that does not involve making contact with
subsea infrastructure, usually after such events as major storms. Such inspections check for disturbance or
damage to the subsea infrastructure that may impact on safe operation.

ROV surveys may include inspection, photography, side-scan sonar survey, cleaning, condition monitoring,
anode replacement and general maintenance of structures, riser or pipeline, and intervention activities or valve
operations.

Al l Subsea inspections are carried out in accordance
00-MG-00005).

2.7.2 Abandoned subsea well inspectim

Well integrity monitoring for temporarily abandoned subsea wells will be undertaken. The monitoring is defined
in the respective WOMPs and includes routine visual inspection around the wellhead to demonstrate no
evidence of loss of containment.

Alsubsea inspections are carried out in accordanee wi't
00-MG-00005).

2.7.3 Integrity and Corrosion Control

Integrity and corrosion control is managed based on inspections and maintenance of the subsea infrastructure
are scheduled through the CMMS and carried out in accordance with routine work orders.

Offshore external inspection of all Santos WA subsea assets is based on asset class, as outlined in the Subsea
Inspection Procedure (QE-35-1S-00001). This procedure covers inspection of all subsea infrastructure,
including structural, riser, pipelines, conductors, flowlines, Christmas trees, manifold systems, wellheads,
hoses.

Inspections require a dedicated, equipment-specific vessel, such as a dive support vessel, an ROV support
vessel or a support vessel equipped with a remotely operated towed vehicle (ROTV), an AUV or side-scan
sonar (SSS) equipment.
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Offshore inspection ancillary work is detailed in Varanus Island Offshore Facilities and Harriet Alpha
Performance Standard Assurance Plans: PS-01 Platform Structural Integrity: Jackets, Subsea and Topsides
Structures, including Helidecks (QE-00-RG-00213) and PS-03 Hydrocarbon Containment: Risers and
Pipelines (QE-00-RG-00215). Procedures referenced in these assurance plans cover subsea infrastructure to
assess their integrity. These activities can involve topsides inspections and ROV or AUV inspections or diver-
assisted surveys.

Additional inspections may be performed following physical events (e.g., extreme weather, extreme sea
conditions, third-party interactions), integrity assessments or other triggers that indicate further inspection is
required. For example, post-cyclone inspection by ROV may be able to provide additional surveillance of
anomalies or areas of interest flagged by other inspections or by analysis.

Diving operations may be periodically required at or near the WHP. Diving operations are carried out using
detailed planning and execution procedures. All diving operations are carried out in accordance with the
Commonwealth OPGGS (Safety) Regulations 2009. Diving work is undertaken from a dedicated dive support
vessel. No diving operations are carried out from the WHP.

A program of ongoing fabric maintenance of the WHP is also undertaken as part of the corrosion control
program. Prior to painting, the offshore structures may be cleaned with an ultra-high-pressure water or grit-
blasted with garnet (a naturally occurring (inert/nontoxic) product) or other means.

Following an inspection, it may be necessary to disturb the seabed in the vicinity of subsea infrastructure, such
as a pipeline, to correct free spans (e.g., by placing grout bags under the free span) or burial (by jetting or
airlifting sediments from the top of the pipeline).

Activities associated with mothballing pipelines and facilities may include subsea infrastructure cleaning or
flushing to maintain integrity during extended periods of inactivity. Such activities may involve marine vessel
or diver-based interventions to flush lines with treated seawater or inert gas. This may involve hot tapping (the
process of drilling a hole through a pressure barrier using special equipment and procedures so that the
pressure and fluids are safely contained when access is made) pipelines to facilitate this outcome.

2.7.4 Subsea Pipeline and Seafloor Imaging Surveys

Subsea pipeline and seafloor imaging surveys may be undertaken using methods and technologies such as
single-beam echo sounders (SBESs), multibeam echo sonders (MBESS), side scan sonars (SSS)and AUVs

to identify:

+  Free spans;

+ Lateral and upheaval buckling;

+  Severe scour or other seabed disturbance;
+ Gross variation from as-laid positions; and
+  Debris.

These surveys will provide input to integrity assessments and will assist in planning of future inspection
campaigns, if required.

2.7.4.1 Single-beam echo sounders and multi-beam echo sounders

SBESs use a hydrographic technique that provides the water depths and an image of the seabed and pipeline
by measuring the two-way travel time of a high-frequency sound pulse emitted by a transducer. The transducer,
generally mounted on a vessel or to an AUV, also tracks the motion of the unit it is mounted on to allow for
correction for the motion. MBESs work in the same way but produce a swath of acoustic fan-shaped pulses of
sound made up of many single beams.

2.7.4.2 Side-scan sonar surveys

SSS is a marine geophysical technique that is used to produce an image of the seafloor. SSS transducers
may be mounted on AUVs or vessel hulls or more commonly operated using an ROTV. The ROTV is towed
behind the vessel using a tether at approximately 4 knots.
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2.7.4.3 Autonomous Underwater Vehicles

Autonomous underwater vehicles (AUVs) may be used to conduct a number of geophysical and inspection
activities, including sub-bottom profiles, MBESs, SBESs, SSS, cameras and conductivity, temperature and
depth (CTD) profilers. The survey speed is often determined by the payload and survey objective but is
generally around 4 knots. AUVs are battery powered.

AUVs travel under water on a primgdavifation dram ad dbperatgy bnd arp at h 6
fitted with various payloads for data acquisition. The size of the vessel required to deploy an AUV depends on

the size of the AUV and the launch and recovery system. The AUV is typically deployed from a vessel using a

crane or an A-frame and is recovered using a winch or net.

2.7.5 Subsea Equipmentand Infrastructure Installation, Cleaning, Repair and Modification

Installation, modification, and cleaning of equipment or infrastructure in the operational area is occasionally
required due to changes in recovery rates or other operational modifications and upgrades. Infrastructure and
equipment may also need to be replaced as dictated by the inspection and testing regime (Section 2.7.11).
Such activities can include:

Removing pipework and process units;

Extensions to the WHP;

Upgrading the various components, control systems and equipment on the WHP;

Upgrading the various subsea components, control systems and equipment;

Flushing, draining and recovering residual liquids from pipes;

Flushing residual liquids from subsea infrastructure to VI;

Piping, process and electrical alterations to accommodate operational changes to the field, such as new
wells; and

+ Topsides cleaning or abrasive blasting, involving the use of cleaning and corrosion-inhibitor chemicals,
with high-pressure or steam cleaning of pressure vessels, piping and equipment.

+ + + + + o+ 4+

2.7.6 Marine Growth Removal

Marine growth on the substructures of offshore platforms must be maintained at levels that do not compromise
the structural integrity of the platform. The John Brookes substructure provides attachment points for a variety
of marine organisms that, over time, add significantly to the drag and weight on the substructure. As part of
the maintenance of the facility, marine growth on the substructure is typically measured every five years using
ROVs and/or divers; and if determined to be beyond the allocated thickness, it is periodically removed. This is
carriedoutonanasr equi red basis in |line with Santos WAG6s CMMS

In addition, as part of ongoing maintenance and to facilitate inspections, marine growth is removed from the
WHP substructure, subsea pipelines, wellheads, heat exchangers and manifolds using inspection or working
class ROVs and/or divers.

Marine growth is removed using high-pressure water cleaning (water jetting), brushing, vacuuming, grit
blasting, or a combination of these:

+ Water jetting i typically conducted by ROVs or divers, where water is pressurised to above hydrostatic
pressure. Generally, water-jetting activities shall be through small-diameter water jets that act locally on
the pipeline or structure;

+ Brushing i typically a coarse brush is applied to the pipeline or structure;
+ Vacuuming of infrastructure;

+  Grit blasting T may be required to expose parent metal on very localised areas only (typically used for spot
checks). This activity is conducted via diver intervention. Air and beach sand would be the only
components of this type of cleaning technique; and

+ Acid wash removal i on occasion as required by the extent of marine or calciferous growth on subsea
infrastructure, an acid wash chemical (e.g., citric acid, sulfamic acid, calcium wash) may be used in
addition to water jetting, vacuuming or non-aggressive brushing. The acid wash is generally conducted
via an acid injection skid mounted on an ROV or lowered to the seabed on a subsea frame.
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2.7.7 Pipeline Span Rectification

Pipeline span rectifications may be required to prevent possible damage to the pipelines and flowlines and to
maintain their integrity. Where span rectification is required, there are various methods that may be used for
span rectification, as outlined below.

2.7.7.1 Grout or sand Bags

Spans can be filled in through the use of a grout bag (a bladder or bag) that is positioned under the pipeline
and pumped full of grout or sand until the bag supports the pipeline. This method, using a support vessel, can
address scouring issues around support structures, which are checked to confirm that these are stable under
storm conditions.

2.7.7.2 Trenching or Jetting

Trenching or water jetting the pipeline into the seabed removes the span and provides additional stability
protection to the pipeline.

2.7.8 Well Intervention

There are no current or ongoing well intervention activities planned on John Brookes platform. Well intervention
activities may be required in response to well servicing requirements for John Brookes Wells, Spar-2 or
Halyard-1. Well intervention is a collective term for deployment of tools, fluids, and equipment in pressurised
or dead completed wells. A range of activities is undertaken through well interventions completed from the
John Brookes WHP. These may include but are not limited to:

+ Plug and abandon, kill and cement, or suspend old wells in preparedness for a drill rig to re-enter a well
and undertake a side track (MODU activities are not covered by this EP);

+ Isolate subsea valves to the WHP or pipeline prior to the commencement of drilling or other topsides
activities;
Remove plugs and perforate wells whether new wells or new intervals of old wells;

Bottom hole pressure surveys (for reservoir modelling and management), production logging tools to
determine gas and water contact, installing bridge plugs to isolate water zones and perforating new zones
in the well;

+  Trouble shooting of wells in terms of down hole subsea safety valves;

Pumping: bullhead well kill, lubricate bleed, annulus top ups, corrosion treatment, scale treatment, spotting
cement at reservoir;

+  Well servicing, including xmas tree maintenance and removal (from the John Brookes WHP only) and
wireline logging in the well bores; and

+ Commissioning new wellheads.

Different well intervention techniques, all of which can be carried out in either pressurised (live) or dead wells,
are summaries in Table 2-3.

Table 2-3: Well Intervention Techniques

Intervention

Technique Description

Coil tubing A coil tubing operation is a technique that is used to deploy various tools (logging
tools, drilling tools, packers, etc.) and to circulate or place fluids in the well.

Wireline operation A wireline operation is a technique that is used to deploy various electrical or

mechanical down hole tools (logging tools, plugs, packers, perforating guns, shifting
tools, pulling tools etc.) on electrical cables (eline), braided cables or slickline (non-
electrical cable).
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Hydraulic work over | A hydraulic work over (snubbing) operation is a technique that is used to deploy tools
and equipment via jointed pipe and to provide a conduit to circulate or place fluids in
the well.

Pumping operation A pumping operation can be defined as an injection of fluids into a well through
tubing and annuli.

All well intervention activities are carried out under an activity-specific, internally approved well services

program as per the John Brookes Well Operations Management Plan (WOMP) (DR-91-ZG-10037) and the

Halyard-1 and Spar-2 WOMP (DR-91-ZG-10052). These work programs (one for each well) outline work
sequence, method of isolation and tubing or annulus fluid volumes. The WOMP prescribes the well integrity
management of individual wells for a given asset and is the primary document in terms of well integrity
management for a given Santos WA well. Well design and well barriers are assessed against the Well Lifecycle
Management System Technical Standards. The WOMP is a stand-alone document and defines the well

integrity perffor mance standards for the relevant wells. However
Lifecycle Management System Technical Standards and
Guidelines (QE-91-IW-00002).

During well intervention work, a dedicated crew undertakes the required intervention work, either from the
WHP (day shift) or from a support vessel (day and night shift) as required.

The Rosella-1 well and East Spar wells 3, 4, 6, 7 and 9 are all temporarily abandoned, and inspected in
accordance with NOPSEMA-accepted WOMPs. No intervention activities are planned on these open-ocean
wells. If well intervention activities are required on these wells at a later date, they will be the subject of a
separate approval.

2.7.9 Well Abandonment or Suspension

During the field life, the John Brookes wells and Halyard-1 and Spar-2 wells may be temporarily suspended or
plugged and abandoned in accordance with the requirements of the OPGGS Act. Activities involving the use
of a MODU, such as the drilling of new wells or the permanent abandonment of wells, are not covered in this
EP.

Equipment used for suspension activities will either be lifted aboard and operated on the WHP or operated

from a support vessel. Activities are as described in the respective WOMPs and include:

+ Installation of deep-set tubing/tubing hanger plugs to isolate tubing leak; and

+ Installation of tubing/tubing hanger plug(s) to provide barriers to enable XT/WHD removal, remediation
and/or repair.

This process usually involves placing cement plugs in the casing of the well at various intervals and flooding
the casing with fluids containing corrosion inhibitor and/or biocide.

Depending upon the specific well activity requirements at the time, flushing and/or purging the pipeline and
process equipment of any residual hydrocarbons may be required, while leaving the pipeline in situ until a final
decommissioning program has been developed. NOPSEMA-accepted WOMPs are in place for all wells within
the operational area. The WOMPs describe the well integrity risks and inspection requirements for operational
and suspended wells.

2.7.10 Cold venting

There is no flare on the WHP; therefore, any gas emissions are cold-vented. Fugitive emissions can also occur
during cold venting. High-pressure process hydrocarbons contained within the process systems on the
platform can be released (cold vented) during maintenance activities or in the event of an incident. The well
stream hydrocarbons are mainly methane.

Cold venting will typically occur under the following circumstances:

+ Manual depressurisation of the production system for maintenance;
+ Following an emergency shutdown; and
+ Depressurisation and draining of the pig launcher after each use.

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 38 of 353



Santos

2.7.11 Inline Inspections

The John Brookes pipeline has the ability to be pigged while operational. A pig launcher is provided on the
WHP that is capable of launching cleaning pigs and can accommodate intelligent pigs. Pigs travel from the
WHP to VI.

Pigging of the East Spar pipeline is done infrequently, as the pig launcher is subsea. Intelligent pigging
frequency depends on the findings from the previous inspection.

2.7.12 Life Extension Works

Section88descri bes San b asseblifezyrle mamagentent and that end-of-field-life (EOFL) is
dependent on multiple variables and therefore subject to change. To ensure continued safe operations until
EOFL, life extension works may be required on infrastructure in the John Brookes and GES fields.

The design life of the John Brookes WHP and pipeline system is until 2024-2025 respectively, however the

field life is currently estimated to be until atleast2037. Si mi | arl y, t he desi gpipeliné f e of
is 2025 and 2030 f ohoweMentheyGES field lifedicurfemtipestimateaddo be until at least

2032. Santos is not planning to cease operation of or remove this property within the five-year period of this

EP.

Engineering studies will be completed, and potentially rectification works if necessary, to ensure infrastructure

integrity and safe operations beyond design life. Any rectification work that may be required will be the types

of maintenance and repair activities that have been described in Section 2.7 above. If additional works are

required that are not already described, any proposed changes to the EP will be managed in accordance with
Santos WAO6s Environment Ma n a g e {8EIQ-10001)f as Gdsaiibed ia SeBtiom c e d u r
8.12.2.

2.8 Safeguards, Emergency Blowdown and Shutdown Systems

2.8.1 Safeguards Overview

Safeguarding systems are in place and tested to automatically sense any abnormal process or upset condition,
to alert the operator or control interface, and to execute actions (such as to isolate process inventories or to
initiate shutdown and blowdown equipment as outlined in Sections 2.8.2 and Section 2.8.3.

Safeguarding systems form part of the overall emergency support system installed on a facility and will be

used and tested in conjunction wi t h Santos WAO&6s Health, Safety and Env
safeguarding systems are required in an emergency to:

Provide protection for personnel;

Remove or isolate hydrocarbon inventory;

Prevent damage to equipment, plant and structure;

Minimise the release of hydrocarbons; and

Prevent escalation of a single incident to other areas.

+ + + + +

The safeguard measures fall into the following general categories:

+ Control systems T to maintain operating parameters within prescribed limits;
+ Process alarms i to alert operators if operating parameters move outside prescribed limits; and
+ Automated emergency shutdown i to isolate sections of the facility to bring it to a safe condition.

The emergency shutdown and emergency blowdown activities for the John Brookes WHP and Halyard, Spar
and East Spar pipelines are as described below.
2.8.2 Emergency Shutdown Activities

When the John Brookes WHP shutdown is activated, the pipeline is also shut in. The Halyard and Spar subsea
wells are shut in along with shutdown of the Halyard and Spar equipment on the WHP. All safety systems on
the WHP are designed to fail safe, with the wells and WHP isolated. Automatic shutdown is preceded by a
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pre-alarm relayed to the onshore VI control room. In addition, if an emergency shutdown at the onshore East
Spar Joint Venture gas plant occurs, the John Brookes WHP wells and Halyard and Spar subsea wells will
also automatically shut in.

2.8.3 Emergency Blowdown Activities

There is no automatic depressurisation for the John Brookes WHP or the Halyard, Spar and East Spar subsea
system. The production system remains pressurised after shutdown.

2.9 VesselOperations

Support vessels are used for routine visits to the John Brookes WHP for activities such as chemical
replenishment chemicals, diesel fuel and potable water. Support vessels will also be used to backload any
equipment, waste and materials that require offloading.

Dedicated equipment-specific vessels that may be used include dive support vessels, ROV support vessels,
or a support vessel equipped with ROTV, AUV or SSS equipment. Maintenance or well intervention activities
may require more than one support vessel.

Vessel-to-vessel refuelling is not normally required for routine activities associated with the John Brookes or
GES facilities as these activities usually have a limited duration and scope. Similarly, equipment transfers are
rarely required. However, depending on the nature and scale of a non-routine activity, a material or fuel transfer
may be needed in rare instances. Therefore, the impacts and risks associated with these activities are included
in this EP.

Similarly, anchoring of vessels is not likely to be required for routine activities. However, there are
circumstances where anchoring could be required. Therefore, the impacts and risks associated with anchoring,
including appropriate management controls, are included in this EP.

Support vessels are usually locally based (e.g., Port of Dampier). However, there may be instances where
non-local vessels are considered due to availability or task specification requirements. Therefore, the impacts
and risks associated with sourcing non-local vessels, including appropriate management controls, are included
in this EP.

2.10 Decommissioning

A stand-alone environmental approval to undertake decommissioning of the VI Hub Commonwealth Waters
Facilities will be sought from NOPSEMA (or the equivalent agency at the time) and other government
authorities under the relevant legislation closer to the time of the activity.

Santosd approach to asset |l ife cycle management, i ncl
Santos does not currently have plans to decommission the VI Hub Commonwealth facilities within the five-
year period of the environment plan.

Santos will ensure through monitoring, and maintenance if required, that property can be removed when
required, and the ongoing presence of the property is not causing unacceptable environmental impacts or
risks.

Monitoring and maintenance activities, as relevant to the point of decommissioning, are described in Section
2.7.
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3 Description of the Environment

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment.

Description of the environment
13(2) The environment plan must:

(a) describe the existing environment that may be affected by the activity; and

(b) include details of the particular relevant values and sensitivities (if any) of that environment.
Note: The definition of environment in regulation 4 includes its social, economic and cultural features.

13(3) Without limiting paragraph (2)(b), particular relevant values and sensitivities may include any of the
following:

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

(b)  the national heritage values of a National Heritage place within the meaning of that Act;
(c) the ecological character of a declared Ramsar wetland within the meaning of that Act;

(d) the presence of a listed threatened species or listed threatened ecological community within
the meaning of that Act;

(e) the presence of a listed migratory species within the meaning of that Act;
® any values and sensitivities that exist in, or in relation to, part or all of:

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

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

3.1 Environment that May Be Affected

This section summarises the key physical, biological, socio-economic and cultural characteristics of the
existing environment that may be affected by the activity, both from planned and unplanned events associated
with the activity. The description of the environment applies to two areas:

+ The operational area, which includes all infrastructure and activities associated with the John Brookes and
Greater East Spar facilities in Commonwealth waters; and

+ The area that may be affected (EMBA), shown in Figure 3-1.

A detailed and comprehensive description of the environment (required by OPGGS(E)R 2009, Section13(3))
in the operational area and broader EMBA is provided in Appendix C.

Copies of the Department of the Environment and Energy (DoEE) Protected Matters Search Tool outputs for
the operational area and the EMBA are also available in Appendix C. The searches are completed using the
exact coordinates that are utilised to produce the figures throughout Section 3 of the EP, ensuring that the
EMBA encompasses the full range of environmental receptors that might be contacted by surface and
subsurface hydrocarbons at the low exposure level in the highly unlikely event of a worst case oil spill.

On the first page of the PMST report, is a coarse graphic showing the area over which the search has been
conducted. However, the granularity of this can make the output look different to the spatial area represented
on figures within the EP.

The co-ordinates are also provided within the PMST report to allow for duplication of the search and verification
if required. Santos do not have control over the PMST search tool output, but instead have provided the
reports and coordinates to ensure transparency.

The EMBA encompasses the full range of environmental receptors that might be contacted by surface and
subsurface hydrocarbons in the highly unlikely event of a worst case oil spill. Most planned and unplanned
events associated with the activity may affect the environment up to a few hundred metres from the facilities.
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A large unplanned hydrocarbon spill would extend substantially beyond a few hundred metres. Section 3.1.1
describes how the EMBA is determined.

3.1.1 Determining the Environment that May be Affected

Stochastic hydrocarbon dispersion and fate modelling, applied to all credible spill scenarios identified as
relevant to the activity (Section 7.5.1), was undertaken to inform the EMBA (RPS, 2019). Stochastic modelling
is created by overlaying hundreds of individual hypothetical oil spill simulations from an oil spill into a single
map, with each simulation subject to a different set of metocean conditions drawn from historical records.
Stochastic modelling is completed to reduce uncertainty in risk assessment and spill response planning.

The modelling considered four key physical or chemical phases of hydrocarbons that pose differing
environmental and socioeconomic risks: surface, entrained, dissolved aromatic and shoreline accumulated
hydrocarbons. The modelling used defined hydrocarbon exposure values, as relevant, to identifying an area
that might be contacted by hydrocarbons, environment risk assessment and oil spill response planning, for the
various hydrocarbon phases. Refer to Table 3-1 for the exposure values used and to Section 7.5 for further
information on the reasons why these exposure values have been selected and how they relate to the risk
assessment in Section 7.6 to Section 7.9.

The EMBA is based on stochastic modelling, using the low exposure values (Table 3-1). The EMBA
encompasses the outer most boundary of the overlaid worst-case spatial extent of the four hydrocarbon
phases listed above for all of the credible spill scenarios. The EMBA is illustrated in Figure 3-1.

The low exposure values are used as a predictive tool to set the outer boundaries of an EMBA, and may not

necessarily result in ecologically significant impacts. To inform the evaluation of potential environmental
consequences of a hydrocarbon release (impact assessment), modelling is undertaken using higher exposure

values (i.e. the concentrations at which environmental consequences may result). The higher exposure values

are known as Omoder at ed anThbledFRl agchfdrthea exglainedeSectioni 76.6.d  wi t |
Applying the same method used to determine the EMBA, spatial areas were derived for moderate and high

exposure values as illustrated in Figure 3-2 to Figure 3-17.

While the EMBA represents the largest possible spatial extent that could be contacted by any of the worst-
case spill events modelled, an actual spill event is more accurately represented by only one of the simulations
from the stochastic modelling, resulting in a much smaller spatial footprint from an actual spill event. Modelling
of a single simulation, representative of a single spill event is termed deterministic modelling. An example of a
deterministic run (single is illustrated in Figure 3-1 to demonstrate a more realistic spatial extent for the worst-
case spill event (i.e. a deterministic EMBA i using low exposure values). The deterministic EMBA for this EP
is a single simulation from the worst case scenario described in Table 7-10, which is a surface hydrocarbon
release from the JB (Section 7.6).

The exposure values in Table 3-1 are displayed on the relevant figures (Figure 3-2 to Figure 3-17).

Table 3-1: EMBA hydrocarbon exposure values

Santos Ltd

Hydrocarbon
phase

Exposure Value

Moderate

Floating (g/m?) 1 10 25
Shoreline 10 100 1,000
accumulation
(g/m?)
Dissolved 6 50 400
aromatics (ppb)
Entrained (ppb) 10 100 -
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3.2 Environmental Values and Sensitivities
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Desktop searches of the operational area and the EMBA were undertaken using the DoEE Protected Matters
Search Tool to identify matters of national environmental significance listed under the EPBC Act. The results

of these searches, undertaken on 18 October 2019, are provided in Appendix C.

. A comprehensive description of the environmental values and sensitivities of the existing environment in the
EMBA (required by OPGGS(E)R 2009, Section 13(3)) is provided in Appendix C. A summary of the
information derived from the Protected Matters Search, bioregional plans and fauna recovery plans relevant

to the operational area and the EMBA is provided in this section.

3.2.

1 Bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA), Version 4.0 (DEH, 2006)
IMCRA Version 4.0, the operational area overlaps the Northwest Shelf Province and the EMBA overlaps the:

+ + + + + + + + + + o+

Santos Ltd

Northwest Shelf Province;
Northwest Province;

Northwest Transition;

Timor Province;

Central Western Transition;
Central Western Shelf Transition;
Central Western Shelf Province;
Northwest Shelf Transition;
Christmas Island Province;
Southwest Shelf Transition; and

Central Western Province (Figure 3-2).
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3.2.2 Benthic Habitats

The presence of marine and coastal habitats in the operational area and the EMBA are summarised in Table
3-2 and illustrated in Figure 3-3.

A detailed description of these habitats with reference to the IMCRA provincial bioregions is provided in
Appendix C. A summary of key benthic habitats, offshore reefs and islands, and shoals and banks is provided
below.

The benthic (at or just below the seabed) habitats in waters in the operational area lie at depths ranging from
approximately 45 m to 110 m. The operational area is likely to consist of soft sediment seabeds and sandy
and muddy substrates, occasionally interspersed with hard substrates covered with sand veneers (DEWHA,
2008). Non-coral benthic invertebrates are likely to be the dominant community, albeit in low densities. Non-
coral benthic invertebrates that occur in the operational area are likely to include sea cucumbers, urchins,
crabs and polychaetes on soft substrate. Hard substrates are likely to contain sessile (fixed in one place)
invertebrates, such as sponges and gorgonians (DEWHA, 2008).

There are no known offshore reefs or islands in or in close proximity (less than 5 km) to the operational area.
However, there are a nhumber of emergent oceanic reefs and islands in the EMBA, including Barrow Island,
Montebello Islands, Lowendal Islands, Dampier Archipelago, Thevenard Islands, Muiron Islands and the
Abrolhos Islands. A description of the values and sensitivities associated with these reefs and islands is
provided in Appendix C.

A number of shoals and banks in the open offshore waters of the region have recognised environmental value.
The key shoals and banks in the EMBA include the Rowley Shoals, Glomar Shoals, Rankin Bank and the
Abrolhos Shoals. The closest bank feature to the operational area is Penguin Bank, located approximately 70
km south of the operational area. Approximately 40 bank features were identified in the wider EMBA
(Geoscience Australia, 2019). The nearest key shoals to the operational area are the Glomar Shoals, located
approximately 160 km northeast of the operational area. An understanding of these features has been gained
from the Big Bank Shoals study (Heyward et al., 1997) and the PTTEP Australasia surveys initiated in response
to the Montara incident (Heyward et al., 2010; Heyward et al., 2012).

The shoals and banks in the EMBA contain benthic habitats and associated fauna assemblages that are highly
diverse compared to the surrounding relatively deep and bare seabed that constitutes the majority of the outer
continental shelf in the region. These shoals and banks may act as important sources of larvae of important
taxa such as fish and corals, which may be advected considerable distances (Shell, 2019). The shoals and
banks support many of the same species found on emergent reef systems of the Indo-West Pacific region
(Heyward et al., 2017a). This indicates a high level of ecological connectivity among the reef systems and
between the shoals and banks. This is further supported by an analysis undertaken by the Australian Institute
of Marine Science that compared benthic habitat community data from a number of shoals and banks in the
Timor Sea and Bonaparte Gulf region. The analysis showed that neighbouring shoals and banks frequently
share many attributes in terms of benthic community composition and species (Heyward et al., 2017b).

While the benthic communities on each shoal or bank reveal a degree of connectivity, it is acknowledged that
they may vary in the abundance and diversity of dominant benthic species, with subsets of species featuring
more prominently on some than others (Heyward et al., 2017b). This variability may reflect different disturbance
events (e.g., cyclones, storm damage and coral bleaching) and recruitment histories, as well as potentially
different ecosystem trajectories (Heyward et al., 2017b).
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Table 3-2: Habitats in the EMBA Listed According to Presence in the Operational Area and IMCRA Provincial Bioregions of Australia

EMBA Presence

Relevant Events that May

Category Receptor Impact on the Receptors

Northwest Province
Central Western
Central Western

Shelf Transition
Central Western
Shelf Province

Central Western

Pravince
Christmas Island

Northwest Shelf
Northwest Shelf
Province

Southwest Shelf

Operational Area
Province

Presence
Northwest
Tran<itinn
Timor Province

Benthic Coral reefs \/ \/ \/ \/ Vv \/ Unplanned

Habitats Seagrass v v v v v v Condensate release due to
subsea or surface well release.

Macroalgae Vv Vv v i Vv Vv Diesel release from vessel

collision.

Non-coral benthic Planned
invertebrates Seabed disturbance.
Planned operational discharges.

Unplanned
\/ \"/ \) v \% \ \ \ \ \ \ \ Condensate release due to

subsea or surface well release.

Diesel release from vessel
collision.

Unplanned release of solids.

Unplanned
V Condensate release due to
subsea or surface well release.

Diesel release from vessel
Intertidal platforms \/ \/ \Y/ \V; collision.

Shoreline Mangroves \ \
Habitats

Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 48 of 353



Santos

©
o
c
©
0
[}
S
o
<
o
=
L

Relevant Events that May
Impact on the Receptors

uonisuely|
}I9US 1S9MyIN0s

9JUIAOId Jowl]

9JUIAOId
pue|s| sewisliyo

uonisuel]
JI9YS 1S9MYLION

JdJuINvIg
uI91SaM [eIua)

guUuINUId §I9ysS
UIalSa\ [ellua)d

uollisueld] J@ys
Uulalsa\ [eljuad

uonisuesy
UJIB1SaM [B1IUBD

UUISUEI] |
1SaMUY1ION

JIUINLIdg

JIUS 1SOMYLION

9JUIAOId 1SeMYlION

9ouasald
Baly [euoneladO

Receptor

Category

Sandy beaches

Rocky shorelines

Page 49 of 353

Varanus Island Hub Operations Environment Plan for Commonwealth Waters

Santos Ltd



Santos

3.2.3 Protected and Significant Areas

Protected and significant areas identified in the operational area and the EMBA are detailed in Table 3-3,
Figure 3-4 and Figure 3-5. These areas are further discussed in Appendix C.

The management zones associated with the Australian marine parks identified in the EMBA and the relevant
objectives are detailed in Table 3-4.

Table 3-3: Distance from Operational Area Boundary to Protected Areas, Key Ecological Features
and Threatened Ecological Communities in the EMBA

Within Distance to
o Zone or [UCN : .
Value/Sensitivity Classification Operational Operational
Area Area
. Multiple Use Yes 0 km (intersects)
Montebello Marine Park Zone (IUCN VI)
Habitat Protection | No 249 km
Zone (IUCN 1V)
. Multiple Use 120 km
Gascoyne Marine Park Zone (IUCN VI)
National Park 330 km
Zone (IUCN II)
Recreational Use | No 129 km
Zone (IUCN 1V)
Ningaloo Marine Park
National Park 258 km
Zone (IUCN 1)
Habitat Protection | No 154 km
. . Zone (IUCN IV)
Dampier Marine Park .
National Park
] ) Zone (IUCN II)
Australian Marine
Parks Argo-Rowley Terrace Multiple Use No 327 km
Marine Park Zone (IUCN VI)
. . Multiple Use No 381 km
Eighty Mile Beach Zone (IUCN VI)
. Multiple Use No 439 km
Shark Bay Marine Park Zone (IUCN VI)
Carnarvon Canyon Habitat Protection | No 466 km
Marine Park Zone (IUCN 1V)
. Multiple Use No 576 km
Mermaid Reef Zone (IUCN Vi)
Habitat Protection | No 614 km
Zone (IUCN V)
. Multiple Use 765 km
Abrolhos Marine Park Zone (IUCN Vi)
National Park 725 km
Zone (IUCN 1)
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Zone or IUCN Within Distance to
Value/Sensitivity Classification Operational Operational
Area Area
Special Purpose 754 km
Zone (IUCN VI)
Kimberle Multiple Use No 714 km
y Zone (IUCN V1)
. . Special Purpose | No 1,046 km
Jurien Marine Park Zone (IUCN VI)
. Sanctuary Zone No 1,242 km
Cartier Island (IUCN Ia)
Barrow Island Marine i Yes 0 km (intersects)
Management Area
Barrow Island Marine Sanctuary Zones | No 5.5 km
Park
Montebello Islands Sanctuary Zones, | No 7.5 km, 17.3 km,
Marine Park Recreation 18.2 km, 14.0 km
Zones, Special
Purpose Zones
_ Muiron Islands Marine - No 111 km
State Marine Management Area
Parks and Marine - -
Management Ningaloo Marine Park SancFuary Zones, | No 142 km, 143 km,
Areas Special Purpose 141 km, 129 km
. Zones,
(Coastal marine Recreation
Eggﬁi;‘; in Zones, General
. Use Zone
Appendix C.)
Rowley Shoals Marine Sanctuary Zones, | No 489 km
Park Recreation
Zones, General
Use Zone
Jurien Bay Marine Park Sanctuary Zones, | No 1,034 km
Special Purpose
Zones,
Aquaculture
Zones, General
Use Zone
The Ningaloo Coast i No 111 km
Dampier Archipelago i No 112 km
(including Burrup
World & National | Peninsula)
Heritage Areas | ghark Bay i No 473 km
Dirk Hartog Landing Site | 7 No 565 km

16161 Cape Inscription
Area

Santos Ltd |
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Zone or IUCN Within Distance to
Value/Sensitivity Classification Operational Operational
Area Area
HMAS Sydney Il and HSK | i No 714 km
Kormoran Shipwreck
Sites
Ningaloo Marine Area i T No 129 km

Commonwealth Waters

HMAS Sydney Il and HSK | i No 586 km

Kormoran Shipwreck
Commonwealth Sites

Heritage Areas

Mermaid Reef i Rowley T No 715 km
Shoals
Scott Reef and Surrounds | i No 988 km
I Commonwealth Area
Wetlands of None T ) T
International
Importance
Wetlands of None T ) T
National
Importance
Ancient coastline at 125 T No 2 km

m depth contour

Continental slope i No 11.8 km
demersal fish
communities

Canyons linking the i No 84.5 km
Cuvier Abyssal Plain and
the Cape Range

Key Ecological Peninsula

Features Exmouth Plateau i No 120 km
Commonwealth waters T No 129 km
adjacent to Ningaloo Reef
Glomar Shoals T No 159 km
Commonwealth marine T No 480 km

environment within and
adjacent to the west coast
inshore lagoons
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Within Distance to
Operational Operational
Area Area

Zone or [UCN
Classification

Value/Sensitivity

Western demersal slope T No 598 km
and associated fish
communities?

Wallaby Saddle T No 628 km
Western rock lobster i No 777 km
Ancient coastline between | i No 787 km
90 and 120 m depth

Canyons linking the Argo | 7 No 800 km
Abyssal Plain with Scott

Plateau

Seringapatam Reef and T No 817 km

Commonwealth waters in
the Scott Reef complex

Commonwealth marine T No 824 km
environment surrounding
the Houtman Abrolhos
Islands (and adjacent
shelf break)

Perth Canyon and T No 821 km
adjacent shelf break, and
other west-coast canyons

Mermaid Reef and T No 975 km
Commonwealth waters
surrounding Rowley
Shoals

Ashmore Reef and Cartier | 1 No 1,225 km
Island and surrounding
Commonwealth waters

Threatened None T ) T
Ecological
Communities

1 Note: Whilst this KEF was noted in the PMST Search (Appendix C), it is not listed on the DoEE Website as of
December 2019. https://www.environment.gov.au/sprat-
public/action/kef/search;jsessionid=3C194D0DD52BF2754155D8ADCE73A2F4?sort=featureName&dir=asc
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Table 3-4: Management Zones for the Australian and State Marine Parks Found in the EMBA

Management Zones

Australian Marine Parks

and the Associated Objectives

Objective

Multiple Use (IUCN VI)

The objective is to provide for ecologically sustainable use and the
conservation of ecosystems, habitats and native species.

Recreational Use (IUCN V)

The objective is to provide for the conservation of ecosystems,
habitats and native species in as natural a state as possible, while
providing for recreational use.

Habitat Protection Zone
(IUCN IV)

The objective is to provide for the conservation of ecosystems,
habitats and native species in as natural a state as possible, while
allowing activities that do not harm or cause destruction to seafloor
habitats.

National Park Zone (IUCN II)

The objective is to protect natural biodiversity with its underlying
ecological structure and supporting environmental processes, and to
promote education and recreation.

Special Purpose Zone
(IUCN VI)

Sanctuary Zones

State Marine Parks ‘

The objective is to protect natural ecosystems and use natural
resources sustainably, when conservation and sustainable use can be
mutually beneficial.

The primary purpose of sanctuary zones is for the protection and
conservation of marine biodiversity. Sanct uar y -tzaoke&
areas managed solely for nature conservation and low-impact
recreation and tourism.

Special Purpose Zones

Special purpose (benthic protection) zone: This zone has the priority
purpose of conservation of benthic habitat.

Special purpose (shore-based activities) zone: Special purpose zones
in marine parks are managed for a priority purpose or use, such as a
seasonal event (e.g., wildlife breeding, whale watching) or a
commercial activity (e.g., pearling).

Recreation Zones

Recreation zones have the primary purpose of providing opportunities
for recreational activities, including fishing, for visitors and for
commercial tourism operators, where these activities are compatible
with the maintenance of the values of the zone

General Use Zones

Conservation of natural values is still the priority of general use zones,
but activities such as sustainable commercial and recreational fishing,
aquaculture, pearling and petroleum exploration and production may
be permitted provided they do not compromise the ecological values
of the marine park.

Oil and gas operations and associated oil spill response may be conducted in a Multiple Use Zone (IUCN VI)
subject to the class approval and prescriptions in the North-west Marine Parks Network Management Plan
(North-west MPNMP) (Director of National Parks, 2018). The Class Approval i Mining Operations and
Greenhouse Gas Activities for the North-west MPNMP, which is applicable to petroleum-related activities,
came into effect on 1 July 2018. Prescriptions / conditions of the North-west MPNMP and Class Approval for
the North-west MPNMP that are considered relevant to the scope of this EP are provided in Table 3-5.
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Table 3-5: Prescriptions/Conditions from the North  -West MPNMP 2018 and Associated Class
Approval 7 Mining Operations and Greenhouse Gas Activit  ies Relevant to the
Activities in this EP

Prescription/
Condition
Number

Prescription / Condition Relevant Section of EP

North-West MPNMP (Director of National Parks, 2018)

4.2.9.8

Notwithstanding Section 4.2.9.1 (of the North-West
MPNMP), actions required to respond to oil pollution
incidents, including environmental monitoring and
remediation, in connection with mining operations
authorised under the OPGGS Act, may be conducted in
all zones without an authorisation issued by the Director,
provided that the actions are taken in accordance with:

+ An environment plan that has been accepted by
NOPSEMA,; and

+ The Director is notified in the event of oil pollution
within a marine park, or where an oil spill response
action must be taken within a marine park, so far as
reasonably practicable, prior to response action
being taken.

This EP Section 4
(Stakeholder
Consultation), reporting
under Section 8 and the
oil pollution emergency
plan (OPEP).

Class Approval i Mining Operations and Green House Gas Activities i for North-West MPNMP

(Director of National Parks, 2018)

1 Approved action must be conducted in accordance with: | The OPEP (some
(a) an Environment Plan accepted under the Offshore | Proposed response
Petroleum and Greenhouse Gas Storage activities in the event of
(Environment) Regulations (2009); an oil pollution incident -
may be undertaken within
the North-west Marine
Park Network).
(b) the EPBC Act; Appendix B (Legislation)
(c) the EPBC Regulations; This EP.
(d) the North-west Network Management Plan; This table.
(e) Any prohibitions, restrictions or determinations Not applicable.
made under the EPBC Regulations by the Director
of National Parks; and
() all other applicable Commonwealth and state and Appendix B (Legislation),
territory laws (to the extent those laws are capable | and the OPEP.
of operating concurrently with the laws and
instruments described in paragraphs a to e)).

2 If requested by the Director of National Parks, an Section 8.10 (Reporting)
Approved Person must notify the Director prior to and the OPEP.
conducting Approved Actions within Approved Zones.

Note: the timeframe for prior notice will be agreed to by
the Director of National Parks and the Approved person.
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Prescription/

Condition Prescription / Condition Relevant Section of EP
Number

3 If requested by the Director of National Parks, an Not applicable.
Approved Person must provide the Director with
information relating to undertaking the Approved Actions
(or gathered while undertaking the Approved Actions),
that is relevant to the Di
Approved Zones.

Note: the information required, and timeframe within
which it is required, will be agreed to by the Director of
National Parks and the Approved Person.
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3.2.4 Threatened and Migratory Fauna

The Protected Matters Search Tool identified 51 listed threatened species and 72 listed migratory species
under the EPBC Act 1999 as having the potential to occur in the EMBA. An examination of the species profile
and threats database showed that some listed threatened species are not expected to occur in significant
numbers in the marine and coastal environments due to their terrestrial distributions. These species will not
come into contact with any potential oil spill and therefore are not discussed further.

Those listed as threatened species groups or vulnerable species groups and that have been identified as
potentially being present in the operational area or the EMBA and the relevant planned and unplanned events
that may impact them are discussed in Table 3-6. Threatened and vulnerable species within these species
groups are further described in Appendix C.

. Note, terrestrial species that occur in the EPBC Protected Matters searches of the EMBA have been excluded
where not relevant with respect to hydrocarbon concentrations of floating oil, in-water hydrocarbons (entrained
and dissolved oil) and shoreline accumulations used to define the EMBA. Species that may occur on shorelines
include shorebirds, but terrestrial mammals, reptiles (such as pythons) and bird species that do not have
habitats along shorelines have been excluded. It should also be noted that seabirds and shorebirds are
classified as marine fauna for the purposes of impact assessment within this EP

Biologically important areas (BIAs), such as aggregation, breeding, resting, nesting or feeding areas or known
migratory routes, for whales, dugongs, Australian sea lions, various marine turtles, sharks and seabird species
in the operational area and the EMBA are shown in Figure 3-6 to Figure 3-14 and are also identified in Table
3-6 and further described in Appendix C.

The relevant BIAs that occur in the operational area are listed below, with examples of the species that use
these BIAs:

Internesting (loggerhead, green, hawksbill and flatback turtles);

Foraging (whale shark, sooty tern);

Migration (humpback and blue whales);

Distribution (blue whale);

Breeding and foraging (lesser frigatebird); and

Breeding (wedge-tailed shearwater, Australian fairy tern, lesser crested tern, white-tailed tropicbird and
roseate tern).

+ + + + + +

Critical nesting habitat for green, hawksbill and flatback turtles also occurs in the operational area. Figure 3-9
to Figure 3-12 shows the BIA and critical habitat categories for each of these turtle species in the operational
area and EMBA.
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Table 3-6: Environmental Values and Sensitivities 7 Threatened and Migratory Marine Fauna

Value/Sensitivity EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Particular
Values or
Sensitivities
Within
Operational
Area

Particular Values or
Sensitivities Within the
EMBA

Offshore
EMBA
Presence

Operational
Area
Presence

Common Relevant Events

Scientific Name
Name

Protected Species and Communities: Fish and Sharks

Foraging, Foraging, feeding or Planned
feeding or related behaviour known ) o
related to occur within area +  Light emissions;
behaviour i ) Noise emissions;

Whale shark Rhincodon typus V,M \Y/ kr-]o\{vn to occur \ gl\/:Srlap with foraglng Interaction with
within area other marine users;
Overlap with + Planned operational
foraging BIA discharges;

i : : + Spill response
Shr :?/kn(\tljvt:t Carcharias taurus gp:;'eess r?arlbitat ﬁ;’;‘;;skgg \fvzetgisccur operations.
(west coast \% \% b \V/ - Unplanned
coast : known to occur within area
. population) o
population) within area
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EPBC Act Status

Value/Sensitivity

(CE = Critically Particular
Endangered
E = End ) d Operational Vall_Je_s_qr Offshore Particular Values or
naangere SESVITES S e
- V = Vulnerable Area Within EMBA Sensitivities Within the
Scientific Name .
M = Migratory Presence Operational Presence EMBA
CD = Area
Conservation
Dependent)
Species or Foraging, feeding or
_ species habitat related behaviour known
Great white Carcharodon V. M Vv may occur within | to occur within area
carcharias ’ area
Overlaps with foraging
BIA (Abrolhos Islands)
Species or Species or species
Dwarf sawfish | Pristis clavata VvV, M \% species habitat \% h"?‘b'.t at known to oceur
known to occur within area
within area
Species or Species or species
species habitat habitat known to occur
known to occur within area
Green sawfish | Pristis zijsron V, M Vv within area \%

Santos

Relevant Events

Hydrocarbon
releases;

Non-hydrocarbon
releases;

Marine fauna
interaction; and

Introduction of
invasive marine
species.
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Value/Sensitivity

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Species or

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Species or species

Santos

Relevant Events

Narr(_)w Anox_yprlstls M Vv species habitat v habitat known to occur
sawfish cuspidata likely to occur o
o within area
within area
Species or . .
species habitat Species or species
Shortfin mako Isurus oxyrinchus | M Vv . \% habitat likely to occur
likely to occur o
o within area
within area
Species or . .
species habitat Species or species
Longfin mako Isurus paucus M \Y ! \% habitat likely to occur
likely to occur o
I within area
within area
Species or . .
Reef manta species habitat Species or species
Manta alfredi M \% \% habitat known to occur
ray known to occur L
o within area
within area
Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 62 of 353




Value/Sensitivity

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Species or

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Species or species

Santos

Relevant Events

Giant manta Manta birostris M \Y Species habitat \% habitat known to occur
ray likely to occur o
I within area
within area
Species or species Planned
Blind gudgeon | Milyeringa veritas | V X N/A \Y habitat known to occur )
within area + Planned operational
discharges; and
. Species or species +  Spill response
Blind cave eel CO;)nh(;is(;ﬁrmnon Y X N/A \% hgbi'tat known to occur operations.
within area Unplanned
. Species or species
Northern river . o : L + Hydrocarbon
shark Glyphis garricki E X N/A \% habitat may occur within releases:
area
+ Non-hydrocarbon
Largetooth Species or species releases;
saV\?fish Pristis pristis Y X N/A \Y habitat known to occur + Marine fauna
within area interaction; and
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Value/Sensitivity EPBC Act Status
(CE = Critically Particular
Endangered
E = End ) d Operational Vall_Je_s_qr Offshore Particular Values or
naangere SESVITES S e
Common - V = Vulnerable Area Within EMBA Sensitivities Within the Relevant Events
Scientific Name _ Presence . Presence EMBA
Name M = Migratory Operational
CD = Area
Conservation
Dependent)
Porbeagle Species or species + Introduction of
(Mackerel Lamna nasus M X N/A Y habitat may occur within invasive marine
shark) area species.
Species or Congregation or Planned
species habitat aggregation known to ) L
Humpback Megaptera known to occur occur within area +  Light emissions;
: vV,M v within area \Y + Noise emissions;
whale novaeangliae Overlap with BIA for o
. S ) + Interaction with
Overlap with BIA migration and resting . .
T other marine users;
for migration i
+ Planned operational
Species or Migration route known to discharges; and
species habitat occur within area +  Spill response
likely to occur i
Blue whale Balaenoptera E M Vv with?/n area \V; Overlap with BIA for operations.
musculus migration and foraging Unplanned
Overlap ywth BIA +  Hydrocarbon
for foraging releases:
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Value/Sensitivity

EPBC Act Status

Santos

(CE = Critically Particular
Endangered . Val r .
E = Endangered Operational Ser?sl:teijiges Offshore Particular Values or
Common V = Vulnerable Area Withi EMBA Sensitivities Within the Relevant Events
Scientific Name _ Presence HHin Presence EMBA
Name M = Migratory Operational
CD = Area
Conservation
Dependent)
Species or Foraging, feeding or Non-hydrocarbon
Sei whale E:rlzgl?sptera V,M \ EE;C'?(? gggljt?t \ related behaviour likely to relef';lses;
oY occur within area Marine fauna
within area interaction; and
Species or Foraging, feeding or Introduction of
Fin whale Balaenoptera NEY v species habitat | |, related behaviour likely to Invasive marine
physalus ’ likely to occur occur within area Species.
within area
Species or Species or species
N Balaenoptera species habitat habitat likely to occur
Br X M Y R -
ydeos edeni may occur within within area
area
Species or Species or species
Orca, killer Orcinus orca M Vv species habitat v habitat may occur within
whale may occur within area
area
Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 65 of 353



Value/Sensitivity

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Species or

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Species or species

Santos

Relevant Events

Spotted Tursiops aduncus . . A
bottlenose (Arafura/Timor M Vv species habitat v hgbl_tat known to occur
. . likely to occur within area
dolphin Sea populations) I
within area
Species or Breeding known to occur
species habitat within area
likely to occur
Dugong Dugong dugon M v With)i/n area v Overlaps with BIA for
foraging and breeding,
calving and nursing
Species or Species or species
Sperm whale Physeter M Vv species hablFat' Vv habitat may occur within
macrocephalus may occur within area
area
Indo-Pacific Spegles or Spe-C|es or species
. . species habitat habitat known to occur
humpback Sousa chinensis M \Y |V e
. may occur within within area
dolphin
area
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Value/Sensitivity

Scientific Name

EPBC Act Status

(CE = Critically
Endangered

E = Endangered

V = Vulnerable
M = Migratory
CD =
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Species or species

\,S\,?]:}Zem right :S;?;Iiiina E X N/A \% habitat likely to occur
within area
. Species or species
\I/Dv)ilglzy right zzrr)eirr?;[a M X N/A \Y habitat may occur within
g area
Australian Species or species
snubfin dolphin Orca}ella . M X N/A \% habitat may occur within
(Irrawaddy brevirostris area
dolphin)
Species or species
habitat known to occur
Australian sea | Neophoca Vv X N/A v within area
lion cinerea

Overlaps with BIA for
foraging.

Santos

Relevant Events

Planned

+ Planned operational
discharges; and

+ Spill response
operations.

Unplanned

+ Hydrocarbon
releases;

+ Non-hydrocarbon
releases;

+ Marine fauna
interaction; and

+ Introduction of
invasive marine
species.
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EPBC Act Status

Value/Sensitivity

(CE = Critically
Endangered
E = Endangered
V = Vulnerable

Particular
Values or
Sensitivities
Within

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Operational
Area
Presence

Common Relevant Events

Scientific Name

Name

Antarctic

minke whale

Short-nosed

Balaenoptera
bonaerensis

Aipysurus

M = Migratory
CD =
Conservation
Dependent)

Operational
Area

N/A

Species or
species habitat

Species or species
habitat likely to occur
within area

Species or species
habitat known to occur

aggregation

seasnake apraefrontalis CE v likely to occur within area
within area
Congregation or Breeding known to occur
aggregation within area
known to occur
Loggerhead Caretta caretta E M v ithi Overlaps with BIAs and
turtle ! within area - .
critical habitats
Overlaps with
interesting BIA
Green turtle Chelonia mydas V., M Vv Congregation or Breeding known to occur

within area

Planned

+  Light emissions;
+ Noise emissions;

+ Interaction with
other marine users;

+ Planned operational
discharges; and

+  Spill response
operations.

Unplanned

+ Hydrocarbon
releases;

Santos Ltd

| Varanus Island Hub Operations Environment Plan for Commonwealth Waters

Page 68 of 353



Santos

Value/Sensitivity EPBC Act Status
(CE = Critically Particular
Endangered
E = End y d Operational Vall_Je_s_qr Offshore Particular Values or
peengers Area Sensitivities EMBA Sensitivities Within the Relevant Events
common Scientific Name ¢, unerable Presence Within Presence EMBA
Name M = Migratory Operational
CD = Area
Conservation
Dependent)
known to occur Overlaps with BIAs and + Non-hydrocarbon
within area critical habitats releases;
Overlaps with + Marine fauna
BIAs and critical interaction; and
habitats + Introduction of IMS.
Species or Foraging, feeding or
Leatherback Dermochelys EM Vv species habitat Vv related behaviour known
turtle coriacea ' likely to occur to occur within area
within area
Congregation or Breeding known to occur
aggregation within area
known to occur )
within area O\_{[?”?F:]S Ewttht BIAs and
critical habitats
Hawksbill turtle Eretmochelys V, M V \Y/

Overlaps with
internesting
habitat (60 km
off Barrow
Island)

imbricata
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Value/Sensitivity

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Congregation or

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Breeding known to occur

Santos

Relevant Events

aggregation within area
known to occur )
within area O\_/_erlaps V\{Ith BIAs an_d
critical habitats (including
Natator Overlap with mating, aggregation,
Flatback turtle depressus V.M v internesting BIA | V foraging and
(60 km of internesting).
Montebello
Islands and from
Dampier
Archipelago)
. . . Species or species Planned
zlr';{g Ridley I(;ﬁ\s):izzhelys E X N/A \% habitat known to occur )
within area + P_Ianned operational
discharges; and
| eaf-scaled Al Species or species +  Spill response
eal-scale |PySUfUS CE X N/A \Y habitat may occur within operationsl
snake foliosquama area
Unplanned
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Value/Sensitivity EPBC Act Status

(CE = Critically Particular

Endangered Values or

E = Endangered OpeAratlonaI Sensitivities O;fl\s/lrgxe SPaI’j[I_CL.H_aI’ V\f\l/l'ur?'s Oll:] - -
V = Vulnerable rea Within ensitivities Within the elevant Events

Scientific Name :
M = Migratory ~ Fresence Operational  "resence EMBA

Ch= Area
Conservation

Dependent)

+ Hydrocarbon
releases;

+ Non-hydrocarbon
releases;

+ Marine fauna
interaction; and

+ Introduction of IMS.

Foraging, Planned
feeding or
relatedg + Light emissions;

behaviour likely Noise emissions;

Breeding known to occur

Roseate tern Sterna dougallii M \Y to occur within \Y; within area +  Interaction with
area other marine users;
Overlaps with + Planned operational
breeding BIA discharges; and
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EPBC Act Status

Value/Sensitivity

(CE = Critically Particular
Endangered
E = End y d Operational Vall_Je_s_qr Offshore Particular Values or
naangere Sensitivities S e
V = Vulnerable Area Within EMBA Sensitivities Within the
Scientific Name :
M = Migratory Presence Operational Presence EMBA
CD = Area
Conservation
Dependent)
Species or Species or species
. Calldr!s CE, M Vv Species hab'?at. \Y habitat known to occur
sandpiper ferruginea may occur within o
within area
area
Species or . .
species habitat Species or species
Red knot Calidris canutus E, M Vv |V habitat known to occur
may occur within i
within area
area
Species or Species or species
Southern giant Macronectes E M Vv species habitat Vv habitat may oceur within
giganteus may to occur
e area
within area
Species or . .
Numenius species habitat Species or species
Eastern curlew .. | CE,M \% |V habitat known to occur
madagascariensis may occur within o
area within area

Santos

Relevant Events

+ Spill response
operations.

Unplanned
+ Hydrocarbon
releases;

+ Non-hydrocarbon
releases;

+ Marine fauna
interaction; and

+ Introduction of IMS.
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Value/Sensitivity

Common

Name

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or

Sensitivities Within the

EMBA

Species or species

Santos

Relevant Events

Species or habitat likely to occur
Common Anous stolidus M Y species habitat |, within area
noddy may occur within
area Overlaps foraging BIA
(provisioning young)
Species or Species or species
Streaked Calonectris species habitat pecies or sp
M Vv . \% habitat likely to occur
shearwater leucomelas likely to occur -
I within area
within area
_ Species or species
Species or habitat known to occur
Lgsser - Fregata ariel M Vv species habitat Vv within area
frigatebird likely to occur
within area Overlaps with breeding,
foraging BIA
Common _ Species or species
doi Actitis hypoleucos | M Y Species or Y habitat known to occur
sanapiper species habitat within area
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Value/Sensitivity EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable

Particular

. Val r
Operational alties 9 Offshore
Sensitivities

Area Within EMBA
Presence Presence

Particular Values or
Sensitivities Within the
EMBA

Common Relevant Events

Scientific Name

Name

M = Migratory
CD =
Conservation
Dependent)

Operational
Area

may occur within
area

Species or Species or species
Sharp-tailed Calidris species habitat pe P
. : M \Y o habitat known to occur
sandpiper acuminata may occur within -
within area
area
Species or Species or species
Pectoral Calidris species habitat pe P -
: M \Y o habitat may occur within
sandpiper melanotos may occur within area
area
Species or
Osprey Pandion haliaetus | M Vv species habl'Fat' Bregdlng known to occur
may occur within within area
area
. . Breeding known .
Australian fairy Sternula nereis Vv Vv t0 oceur within Breeding known to occur

tern

area

within area
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Value/Sensitivity

EPBC Act Status

Santos

(CE = Critically Particular
Endangered
E = End y d Operational Vall_Je_s_qr Offshore Particular Values or
naangere SESVITES S e
- V = Vulnerable Area Within EMBA Sensitivities Within the Relevant Events
Scientific Name .
M = Migratory Presence Operational Presence EMBA
CD = Area
Conservation
Dependent)
Overlaps with Overlaps with breeding
breeding BIA and foraging BIAs
Species or Species or species
Fork-taned Apus pacificus M \Y Species habitat habitat likely to occur
swift likely to occur L
o within area
within area
Breeding kpqwn Breeding known to occur
to occur within ithi
Lesser crested | Thalasseus M v area within area
tern bengalensis . Overlaps with breeding
Overlaps with BIA
breeding BIA
Y(;’ast_?_oz ov th Breeding known to occur
- laentimed by the within area
VY]edge-talled Ardenna pacifica | M Y Protected Matter
shearwater Search Tool; Overlaps with breeding
however, this and foraging BIA
area overlaps
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Value/Sensitivity

EPBC Act Status

Santos

(CE = Critically Particular
Endangered
E= Endagngered Operational stlslilteijigtres Offshore Particular Values or
- V = Vulnerable Area Within EMBA Sensitivities Within the Relevant Events
Scientific Name . _ Migratory Presence Operational Presence EMBA
CD = Area
Conservation
Dependent)
with breeding
BIA
Western Limosa laoponica Species or species Planned
Alaskan bar- baueri PP VvV, M X N/A \% habitat may occur within )
tailed godwit area + P_Ianned operational
discharges; and
Northern . . Species or species +  Spill response
Siberian bar- L'm°s"’? qupomca CE, M X N/A \Y habitat may occur within rations.
wiled dodwit menzbierii operations
ailed godwi area Unplanned
Foraging, feeQing qr +  Hydrocarbon
White-tailed Phaethon M X NIA v related PﬁhaV'OUf likely to releases;
tropicbird lepturus oceur within area + Non-hydrocarbon
Overlaps breeding BIA releases; and
- - +  Marine fauna
Foraging, feeding or interaction.
Little ) A Listed Marine related behaviour known
ShearWater Puffinus a.SS|m|I|S SpecieS X N/A \V to occur W|th|n area
Overlaps foraging BIA
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Value/Sensitivity EPBC Act Status

(CE = Critically Particular

Endangered
E= Endagngered Operational Values or Offshore Particular Values or

V = Vulnerable b Area Ser;/s;:l[]vigles PEMBA Sensitiviltzi,(\a/lsB\'i\Vithin the Relevant Events
M= Migratory 1ESENCE Operational (ESENCE

£ = Area
Conservation

Dependent)

Scientific Name

Breeding known to occur

Pacific gull Larus pacificus Listed Marine X N/A \Y within area
Species
Overlaps foraging BIA
Greater Species or species
. . Fregata minor M X N/A \% habitat may occur within
frigatebird
area
Caspian tern Hydrpprogne M X N/A Vv Bregdlng known to occur
caspia within area

Congregation or
Little tern Sternula albifrons | M X N/A \% aggregation known to
occur within area

Breeding known to occur
M X N/A Vv within area
Overlaps foraging BIA

Onychoprion

Bridled tern anaethetus
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Value/Sensitivity EPBC Act Status
(CE = Critically Particular
Endangered
_ ) Operational Vall_Je_s_qr Offshore Particular Values or
E = Endangered Sensitivities o o
- V = Vulnerable Area Within EMBA Sensitivities Within the Relevant Events
Scientific Name . _ Migratory Presence Operational Presence EMBA
CD = Area
Conservation
Dependent)
. Species or species
Oriental plover Charadrius M X N/A \Y habitat may occur within
veredus
area
. Species or species
Orlgntal GIargoIa M X N/A \Y habitat may occur within
pratincole maldivarum
area
Crested tern Thalasseus bergii | M X N/A \% B_regdlng known occur
within area
Breeding known occur
Caspian tern Sterna caspia M X N/A \Y within area
Overlaps foraging BIA
Common Species or species
Tringa nebularia M X N/A \Y habitat likely to occur
greenshank o
within area
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Value/Sensitivity

Common
Name

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or

Sensitivities Within the

EMBA

Santos

Relevant Events

White-winged Malurus Species or species
fairy-wren leucopterus \Y X N/A \Y habitat likely to occur
(Barrow Island) | edouardi within area
White-winged Malurus Species or species
fairy-wren (Dirk \% X N/A \Y habitat likely to occur
leucopterus L
Hartog Island) within area
PezODOIUS Species or species
Night parrot oporus E X N/A \Y habitat may occur within
occidentalis
area
Foraging, feeding or
related behaviour known
F?g:: (—arIJIumaged Pterodroma mollis | V X N/A Y, to occur within area
Overlaps with foraging
BIA
Species or species
Campbell ?I'halas;sarache Y X N/A \Y habitat may occur within
albatross impavida
area
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Value/Sensitivity

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Foraging, feeding or

Santos

Relevant Events

Flesh-footed | Ardenna v X N/A v related behaviour likely to
shearwater carneipes e
occur within area
Foraging, feeding or
_ _ _ related behaviour known
Australian Anous tenuirostris Vv X N/A v to occur within area
lesser noddy melanops
Overlaps with foraging
BIA
. Species or species
Amsterdam Diomedea . E X N/A \% habitat likely to occur
albatross amsterdamensis o
within area
. Species or species
Southern royal | Diomedea \ X N/A \Y habitat likely to occur
albatross epomophora o
within area
. . Species or species
Wandering Diomedea \Y X N/A \Y habitat likely to occur
albatross exulans o
within area
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Value/Sensitivity EPBC Act Status
(CE = Critically Particular
Endangered
E= Endagngered Operational SZ:';S;SLS Offshore Particular Values or
Common - V = Vulnerable Area Within EMBA Sensitivities Within the Relevant Events
N Scientific Name M = Miarat Presence : Presence EMBA
ame = Miigratory Operational
CD = Area
Conservation
Dependent)
. Species or species
Northern royal Dlomed_ea E X N/A \% habitat likely to occur
albatross sanfordi o
within area
. Species or species
N;:t:lern giant Macronectes halli | V X N/A \Y habitat may occur within
P area
Species or species
Abbott 69 Papasulaabbotti | E X N/A \Y habitat may occur within
area
Masked booby | Sula dactylatra M X N/A \% Bregdlng known to oceur
within area
Red-footed Sula sula M X N/A v B.regdlng known to occur
booby within area
Brown booby Sula leucogaster | M X N/A \% Bregdlng known to oceur
within area
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Value/Sensitivity

Scientific Name

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Santos

Relevant Events

Species or species
Black-browed Thalassarc_he Y X N/A \Y habitat may occur within
albatross melanophris
area
White-capped | Thalassarche Foraging, feeding or
PP . \% X N/A \Y related behaviour likely to
albatross cauta steadi L
occur within area
Soot Species or species
Y Phoebetria fusca | V X N/A \Y habitat may occur within
albatross
area
Breeding known to occur
; ; within area
Sooty tern Sterna fuscata ;'Steq Marine X N/A \Y
pecies Overlaps with foraging
BIA
Species or species
Blue petrel Halobaena \Y X N/A \% habitat may occur within
caerulea
area
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Value/Sensitivity

Australian

Scientific Name

Rostratula

EPBC Act Status

(CE = Critically
Endangered
E = Endangered
V = Vulnerable
M = Migratory
CDh=
Conservation
Dependent)

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within the
EMBA

Species or species

Santos

Relevant Events

) . ) E X N/A \Y habitat may occur within
painted snipe australis
area
Species or species
Shy albatross I:l'jl::ssarche \% X N/A \Y habitat may occur within
area
Indian yellow- Foraging, feeding or
nosed Thala_ssarche \Y X N/A \Y related behaviour may
carteri e
albatross occur within area
Christmas Foraging, feeding or
Island Fregata andrewsi | E, M X N/A \% related behaviour may
frigatebird occur within area
. . . Species or species
Fairy prion Pachyptlla'turtur \Y X N/A \% habitat may occur within
(southern) subantarctica area
Red_—ta!led Pha_ethon M X N/A Vv Bregdlng known to occur
tropicbird rubricauda within area
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3.2.4.1 Recovery Plans

Relevant conservation advices, recovery plans and management plans for marine fauna are provided in Table
3-7, along with cross-references to the relevant EP section for the assessment of impacts. Species that occur
in the EMBA only may be affected by marine pollution (from unplanned hydrocarbon release); species that
occur in the operational area have the potential to be impacted by other planned events (e.g., noise emissions)
and unplanned events (e.g. vessel strike).
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Table 3-7: Threats and Strategies from Recovery Plans, Conservation Advice and Management Plans Relevant to the Activity

Santos

Addressed Where
. . : - - Relevant for
Recovery Plan, Conservation Advice or Management Plan Threats/Strategies ldentified as Relevant to the Activity :
Receptor Groups in
EP Section
Dwarf sawfish Sawfish and River Sharks Multispecies Recovery Plan (DoE, 2015a) Habitat degradation due to increasing human development 6.4,76t07.9
Approved Conservation Advice on Pristis clavata (Dwarf Sawfish) (2009)
Green sawfish Commonwealth Conservation Advice on Pristis zijsron (green sawfish) Habitat degradation and modification 6.4,76t07.9
(DoEE, 2008a)
Sawfish and River Sharks Multispecies Recovery Plan (DoE, 2015a)
Great white shark Recovery Plan for the White Shark (Carcharodon carcharias) (DSEWPaC, | Ecosystem effects as a result of habitat modification and climate change 6.4,76t07.9
2013a)
Grey nurse shark Recovery Plan for the Grey Nurse Shark (Carcharias taurus) (DoE, 2014) | Pollution and disease 7.6t07.9
Ecosystem effects - habitat modification and climate change 6.4,76t07.9
Whale shark Approved Conservation Advice for Rhincodon typus (whale shark) (TSSC, | Boat strike from large vessels 7.2
20152) Habitat disruption from mineral exploration, production and transportation 7.6t07.9
Marine debris 7.3
. Approved Conservation Advice for Glyphis garricki (northern river shark) Habitat degradation and modification 6.4,76107.9
Northern river shark - - -
(2014) Marine debris (potential) 7.3
Largetooth sawfish Approved Conservation Advice for Pristis pristis (largetooth sawfish) Habitat degradation and modification 6.4,761t07.9
Marine debris (potential) 7.3
Sawfish and River Sharks Multispecies Recovery Plan (2015a) Habitat degradation and modification 6.4,76t07.9
Blind gudgeon Approved Conservation Advice for Milyeringa veritas (blind gudgeon) Habitat degradation and modification (as relevant to unplanned discharges, 7.6t07.9
(DoEE, 2008b) given the habitat of this species)
Blind cave eel Approved Conservation Advice for Ophisternon candidum (blind cave eel) | Habitat degradation and modification (as relevant to unplanned discharges, 76t07.9
(DoEE, 2008c) given the habitat of this species)
Blue whale Blue Whale Conservation Management Plan 2015 - 2025 (DoE, 2015c) Noise interference 6.1
Habitat modification 6.4,76t07.9
Vessel disturbance 6.1and 7.2
Southern right whale Conservation Management Plan for the Southern Right Whale 2011 7 Vessel disturbance 6.1and 7.2
2021 (DSEWPaC, 2012) Habitat modification 6.4,76t07.9
Noise interference 6.1
Fin whale Approved Conservation Advice for Balaenoptera physalus (fin whale) Anthropogenic noise and acoustic disturbance 6.1
(TSSC, 2015b) Habitat degradation including coastal development, port expansion and 6.4,761t07.9
aquaculture
Pollution (persistent toxic pollutants) 7.61t07.9
Vessel strike 7.2
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Recovery Plan, Conservation Advice or Management Plan

Threats/Strategies Identified as Relevant to the Activity

Santos

Addressed Where
Relevant for
Receptor Groups in
EP Section

Sei whale Approved Conservation Advice for Balaenoptera borealis (sei whale) Anthropogenic noise and acoustic disturbance 6.1
(TSSC, 2015¢) Habitat degradation including pollution (increasing port expansion and 6.4,76t07.9
coastal development)
Pollution (persistent toxic pollutants) 7.6t07.9
Vessel strike 7.2
Noise 6.1
Entanglement in marine debris (primary threat) 7.3t07.9
Australian sea lion Recovery Plan for the Australian Sea Lion (Neophoca cinerea) Human disturbance 7.2
(DSEWPaC, 2013b) Direct killing (deliberate) 7.2
Habitat degradation 7.3t07.9
Pollution and oil spills 7.3t07.9
Humpback whale Approved Conservation Advice for Megaptera novaeangliae (humpback Noise interference 6.1
whale) (TSSC, 2015d) Vessel disturbance and strike 7.2
Habitat degradation including coastal development and port expansion 7.3t07.9
Loggerhead turtle Recovery Plan for Marine Turtles in Australia 2017 7 2027 (DoEE, 2017) Marine debris 1 entanglement and ingestion (moderate, unknown) 7.3
(WA genetic stock) Vessel disturbance (moderate) 6.1and 7.2
Habitat modification i infrastructure/coastal development (moderate) 7.3t07.9
Chemical and terrestrial discharge 7 acute (high), chronic (low) 6.6,7.4t07.9
Noise interference i acute (moderate), chronic (moderate, unknown) 6.1
Diseases and pathogens (low; unknown) 7.1
Light pollution (moderate) 6.2
Green turtle Recovery Plan for Marine Turtles in Australia 2017 i 2027 (DoEE, 2017) Chemical and terrestrial discharge i acute (NWS, AR, ScBri high), chronic | 6.6,7.4t07.9
3 (NWS genetic stock [NWS], Scott-Browse genetic (NWS'i moderate, ART high, ScBri high).
.*qg,- stock [ScBr], Ashmore genetic stock [AR]) Habitat modification i infrastructure / coastal development (NWS i 7.3t07.9
o moderate, AR T low, ScBri high)
Marine debris 1 entanglement (NWS i moderate, AR T very high, ScBr i 7.3
moderate; unknown) and ingestion (NWS i low; unknown, AR i moderate,
ScBri moderate).
Vessel disturbance (moderate) 6.1and 7.2
Noise interference i acute (NWS 1 moderate; unknown, AR T low, ScBr i 6.1
moderate), chronic (NWS i moderate; unknown, AR T low, ScBr i
moderate; unknown)
Diseases and pathogens (low; unknown for AR and ScBr) 7.1
Light pollution (NWS T high, AR i moderate, ScBr i moderate) 6.2
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Threats/Strategies Identified as Relevant to the Activity

Santos

Addressed Where
Relevant for
Receptor Groups in
EP Section

Leatherback turtle Approved Conservation Advice on Dermochelys coriacea (DoE, 2008) Boat strike 7.2
Changes to breeding sites 76t07.9
Ingestion of marine debris 7.3

Recovery Plan for Marine Turtles in Australia 2017 7 2027 (2017) Chemical and terrestrial discharge 7 acute (low), chronic (low; unknown) 6.6, 7.6t07.9

Marine debris i entanglement (moderate) and ingestion (high) 7.3
Habitat modification i infrastructure/coastal development (moderate) 7.6t07.9
Vessel disturbance (moderate) 6.1and 7.2
Noise interference i acute (low; unknown), chronic (low; unknown) 6.1
Light pollution (low) 6.2

Hawksbill turtle Recovery Plan for Marine Turtles in Australia 2017 i 2027 (DoEE, 2017) Chemical and terrestrial discharge i acute (moderate), chronic (moderate) 6.6,7.4t07.9

(WA genetic stock) Marine debris i entanglement (moderate) and ingestion (low; unknown) 7.3
Habitat modification i infrastructure/coastal development (moderate) 6.4,76t07.9
Vessel disturbance (moderate) 6.1and 7.2
Noise interference i acute (moderate), chronic (moderate; unknown) 6.1
Light pollution (high) 6.2
Chemical and terrestrial discharge i acute (high), chronic (moderate) 6.6,741t07.9
Marine debris i entanglement (very high) and ingestion (moderate; 7.3

Olive ridle.y turtle Recovery Plan for Marine Turtles in Australia 2017 7 2027 (DoEE, 2017) Unkr.lown) .

(NT genetic stock) Habitat modification i infrastructure / coastal development (low) 6.4,76t07.9
Vessel disturbance (moderate) 6.1and 7.2
Light pollution (moderate) 6.2

Flatback turtle Recovery Plan for Marine Turtles in Australia 2017 i 2027 (DoEE, 2017) Chemical and terrestrial discharge i acute (high), chronic (moderate) 6.6,7.4t07.9

(Pilbara coast genetic stock (Pil) and South-west Marine debris i entanglement (moderate) and ingestion (low) 7.3

Kimberley coast genetic stock (swKim))
Habitat modification i infrastructure / coastal development (Pil i high, 6.4,76t07.9
swKim T moderate)
Vessel disturbance (moderate) 6.1and 7.2
Light pollution (Pil i high, swKim i moderate) 6.2
Degradation of reef habitat, primarily as a result of coral bleaching (primary 76t07.9

Short-nosed seasnake

Approved Conservation Advice on Aipysurus apraefrontalis (Short-nosed
Seasnake) (DSEWPaC, 2011a)

threat)

Oil and gas exploration

6.1,6.2,6.6,7.6t0 7.9

Leaf-scaled seasnake

Approved Conservation Advice for Aipysurus foliosquama (Leaf-scaled
Seasnake) (DSEWPaC, 2011b)

Degradation of reef habitat, primarily as a result of coral bleaching (primary
threat)

76t07.9

Oil and gas exploration

6.1,6.2,6.6,7.6t07.9

Santos Ltd
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Recovery Plan, Conservation Advice or Management Plan

Threats/Strategies Identified as Relevant to the Activity

Santos

Addressed

Where

Relevant for
Receptor Groups in
EP Section

Southern giant-petrel and albatrosses (including National Recovery Plan for Threatened Albatrosses and Giant Petrels Marine pollution 6.6,7.6t07.9
Campbell Albatross) 2011-2016 (DSEWPaC, 2011c)
Curlew sandpiper Approved Conservation Advice for Calidris ferruginea (Curlew Sandpiper) | Habitat loss and degradation from pollution 76t07.9
(DoEE, 2015)
Eastern curlew Approved Conservation Advice for Numenius madagascariensis (Eastern | Habitat loss and degradation from pollution 7.6t07.9
Curlew) (DoEE, 2015)
Australian fairy tern Approved Conservation Advice for Sternula nereis (Fairy Tern) Oil spills, particularly in Victoria (potential threat) 7.6t07.9
(DSEWPaC, 2011d)
Red knot Conservation Advice Calidris canutus (Red Knot) (TSSC, 2016a) Habitat loss and habitat degradation 7.6t07.9
Pollution/contamination impacts 7.6t07.9
Direct mortality (bird strike) 7.2
Western Alaskan bar-tailed godwit Wildlife Conservation Plan for Migratory Shorebirds (DoE, 2015d) Habitat loss and habitat degradation 7.6t07.9
Conservation Advice for Limosa lapponica baueri (Bar-tailed godwit Pollution/contamination impacts 761t07.9
(western Alaskan)) (TSSC, 2016b)
Northern Siberian bar-tailed godwit Wildlife Conservation Plan for Migratory Shorebirds (DoE, 2015d) Habitat loss and habitat degradation 76t07.9
Conservation Advice Limosa lapponica menzbieri (Bar-tailed godwit Pollution/contamination impacts 7.6107.9
(northern Siberian)) (TSSC, 2016c)
White-winged fairy-wren (Barrow Island) Approved Conservation Advice for Malurus leucopterus edouardi (White- Degradation of habitat by fire and development 76t07.9
winged Fairy-wren (Barrow Island)) (DEWHA, 2008a)
White-winged fairy-wren (Dirk Hartog Island) Approved Conservation Advice for Malurus leucopterus (White-winged N/AT all threats are related to terrestrial environment N/A
Fairy-wren (Dirk Hartog Island)) (DEWHA, 2008b)
Australian lesser noddy Approved Conservation Advice for Anous tenuirostris melanops
(Australian lesser noddy) (TSSC, 2015e)
Soft-plumaged petrel Approved Conservation Advice for Pterodroma mollis (soft-plumaged
petrel) (2015f)
Christmas Island frigatebird Approved Conservation Advice for Fregata andrewsi (Christmas Island
frigatebird) (TSSC, 2016d)
Australian painted snipe Approved Conservation Advice for Rostratula australis (Australian painted
shipe) (DSEWPaC, 2013)
Abbottdés booby Approved Conservation Advice for Papasula abbotti (Abbott's booby)
(TSSC, 2015q)
Night parrot Approved Conservation Advice for Pezoporus occidentalis (night parrot)
(TSSC, 2016e€)
Montebello Islands Marine Park Management Plan for the Montebello/Barrow Islands Marine Conservation | Encourage a policy of zero discharge where alternatives to discharge exist 6.6
Reserves 20077 2017 (DEC, 2006) . .
Develop and enforce controls on the discharge of sewage from vessels in 6.6

the reserves, including the prohibition of discharge in areas designated
6Zone 106
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Threats/Strategies Identified as Relevant to the Activity
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Addressed Where
Relevant for
Receptor Groups in

EP Section
Ensure relevant industry activities are undertaken at times and places that 6
do not conflict with humpback whale migration through the reserves
Maintain records of the incidence of entanglement, boat collisions and 8
stranding of marine mammals in the reserves
Maintain a database of turtle mortality and incidents of entanglement in the 8.12
reserves
Ensure that important seabird and shorebird breeding and feeding areas are | 6 and 7

not significantly affected by human activities

Santos Ltd
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3.2.5 Socio-economic Receptors

Socio-economic activities that may occur in the operational area include commercial fishing, oil and gas
exploration and production, and, to a lesser extent, recreational fishing and tourism as summarised in Table
3-8. More detailed descriptions of socio-economic considerations are provided in
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Table 3-8: Summary of Socio -economic Activities that May Occur in the Operational Area

Santos

Relevant
Operational Events Relevant
Value/ Sensitivity Description Area Within Events Within
Presence Operational EMBA
Area
Commercial fisheries 1 Three Commonwealth fisheries overlap the operational area: the Western Planned Unplanned
Commonwealth Tuna and Billfish Fishery, the Southern Bluefin Tuna Fishery, and the Interaction Unplanned
(Figure 3-15) Western Skipjack Tuna Fishery (Section 3.2.5) with other hydrocarbon
In recent years, fishing effort associated with the Western Tuna and Billfish users spills
Fishery has concentrated off south-west Western Australia and South (Section 6.5) | (Sections 7.6
Australia, with no current effort on the NWS (Patterson et al., 2018). to 7.9)
The Southern Bluefin Tuna Fishery is only active in waters offshore of
south and south eastern Australia, confirmed in consultation with the
Australia Southern Bluefin Tuna Association in consultation for previous
company offshore activities (ABARES Fishery Status Reports, 2018).
There is no current effort on the NWS (Patterson et al., 2018).
There has been no fishing effort in the Western Skipjack Tuna Fishery
since the 2009 season, and in that season activity concentrated off South
Australia (Patterson et al., 2018).
Commercial fisheries T State Planned Unplanned
Figure 3-16 and Figure 3-17 i
(Fig g ) State fisheries active within the operational area are the Pilbara Trap, Line In’Feractlon Unplanned
and Fish Trawl Managed Fisheries, the Mackerel Fishery Area 2, the with other hydrocarbon
Onslow and Nickol Bay Prawn Limited Entry Fishery, Pearl Oyster users spills
Managed Fishery, and Pilbara Developing Crab Fishery (Table 3-9). (Section 6.5) (Sectlt;ngs) 7.6
to 7.

Santos Ltd
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Oil and gas (Figure3-18) Various petroleum exploration and production activities have been Planned Unplanned
u_nde_rtakgn within the North _We_st Shelf. In thg operational area, !East Spar Interaction Unplanned
pipeline is crossed by four pipelines, two flowlines and two umbilicals .

. : o . with other hydrocarbon
owned by Chevron. Outside of the operational area, but within the permit USers spills
area, the Pluto gas pipeline transects the southwest corner (approximately . ;

) - . X (Section 6.5) | (Sections 7.6
5 km from the operational area). Vessels servicing oil and gas operations
; ; . to 7.9)
in the region may pass through the area en-route to facilities; however,
since vessel transit is not classed as a petroleum activity, potential impacts
to vessels are discussed under O6Sh
Oil and gas facilities occur within the EMBA, as do permits operated by
other titleholders. Thus, oil and gas activities could be impacted by
unplanned events.
Shipping Shipping using North West Shelf waters includes iron ore carriers, oil Planned Unplanned
(Figure3-18) tankers and other vessels proceeding to or from the ports of Dampier, Port Interaction Unplanned
Wa’lﬁoftt ant;thort He?land; however, these are predominantly heading with other hydrocarbon
north from these por s | o users spills
The proposed operational area does not overlap any major shipping lanes (Section 6.5) | (Sections 7.6
(more than 20 km away), although vessel traffic may be encountered t0 7.9)
throughout the operational area as commercial vessels transit around the
Montebello Islands and support vessels conduct operations with the
offshore infrastructure.
Recreational fishin - . N/A Unplanned
g Within the operational area, there are no known natural seabed features =npannec
that would aggregate fishes and that are typically targeted by recreational Unplanned
fishers. Given the water depths and distance from the nearest mainland, it hydrocarbon
is unlikely recreational fishing would occur in the vicinity. spills
Recreational fishing does occur within the EMBA and therefore could be (7$gct|<7)gs
impacted by a loss of well control. 6t0 7.9)
Defence In consultation, Defence has advised no concerns with this proposed N/A N/A
activity (Section 3.2.5).
Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 101 of 353




Santos

Shipwrecks One hundred and thirty three shipwrecks are sited within the EMBA. The N/A Unplanned
closest shipwreck to the operational area is the Perentie, wrecked in 1976 Unplanned
on Barrow Island. hydrocarbon

spills
(Sections 7.6
t0 7.9)
Tourism Owing to the water depths of the operational area, planned events are not N/A Unplanned
predicted to have an impact on tourism. Unplanned
There are sources of marine-based tourism within the EMBA. Aquatic hydrocarbon
recreational activities, such as boating, diving and fishing, occur near the spills
coast and Montebello Islands. These activities are concentrated in the (Sections 7.6
vicinity of the population centres, such as Exmouth, Dampier and Onslow. to 7.9)
The EMBA encompasses the Montebello Islands Marine Park, Barrow
Island Marine Park and Marine Management Area, Jurien Bay Marine Park
and Rowley Shoals Marine Park; shoreline accumulation of oil may also
occur within the Ningaloo Marine Park and Muiron Islands Marine
Management Area (Section 3.2.3). Thus, ecotourism based on specific
local values (game fish, nearshore reef snorkelling and diving) could be
impacted by unplanned events.
Cultural Heritage No known sites of Aboriginal Heritage significance occur within the N/A N/A

operational area. Within the EMBA, Barrow Island, Montebello Islands,
Exmouth, Dampier Peninsula, Kimberley coast, Eighty-mile beach,
Ningaloo Reef and the adjacent foreshores have a long history of
occupancy by Indigenous communities.
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3.2.5.1 Commercial Fisheries

Commonwealth and State fisheries overlapping with the operational area and the EMBA are illustrated in
Figure 3-15, Figure 3-16 and Figure 3-17 respectively. Table 3-9 describes each of these fisheries and
indicates which events associated with the activity may impact on these.

Consultation with the Department of Primary Industries and Regional Development (DPIRD) has previously
identified commercial fishing interests that exist in or in close proximity to proposed activities under this EP.
This includes commercial fisheries identified in Table 3-9. This consultation also identified key fish species
that may be aggregating or spawning in the EMBA. This information is provided, together with other key periods
of sensitivity for socio-economic receptors in Table 3-10.
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Table 3-9: Commonwealth and State Fisheries in the Vicinity of the Operational Area and EMBA

Value/Sensitivity Description

Operational

Relevant Events within
the Operational Area
and the EMBA

Commonwealth-managed Fisheries

North West Slope | Extends from 114° E to Historical effort in the
Trawl approximately 125° E off EMBA, targeting scampi
the WA coast between the and prawns.
200 m isobath and the
outer limit of the Australian
Fishing Zone.
Western Demersal trawl seaward of Fishing effort for a

Deepwater Trawl
Fishery

the 200 m isobaths.

diverse range of tropical
and temperate species.

Small Pelagic
Fishery

Purse-seine and midwater
trawling

Historical effort in the
EMBA, targeting
sardines, mackerel and
redbait.

Western Tuna
and Billfish
Fishery

Extends westward from
Cape York Peninsula
(142A3006 E) o
to 34° S off the WA west
coast. It also extends
eastward from 34° S off the
west coast of WA across
the Great Australian Bight
to 141° E at the South
Australiani Victorian border.

Western Skipjack
Tuna Fishery

There has been no fishing
effort since the 2009
season in South Australia.
No current effort on North
West Shelf.

Southern Bluefin
Tuna

No current effort on North
West Shelf.

No active commercial
fishing in the area in the
past years. However,
fisheries overlap the
EMBA and therefore
fishing vessels could be
encountered in low
density.

State-managed Fisheries (North, Gascoyne an

Abrolhos Islands
and Mid-West
Trawl Managed
Fishery

All the waters of the Indian
Ocean adjacent to Western
Australia between 27°510S
latitude and 29°03¢S
latitude on the landward
side of the 200 m isobath.

Low opening otter trawl
systems operating to
target saucer scallops
and prawns.

Broome Prawn
Managed Fishery

Operates off Broome and
targets western king and
coral prawns.

Unplanned events that
may occur in the
operational area and the
EMBA could disrupt
fishing activities;
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Operational Relevant Events within
EMBA .
the Operational Area

Value/Sensitivity Description Area

and the EMBA

however, the likelihood of
these events is low.

Exmouth Gulf
Prawn Managed
Fishery

Sheltered waters of
Exmouth Gulf. Essentially
the western half of the
Exmouth Gulf (eastern part
is a nursery ground). The
Muiron Islands and Point
Murat provide the western
boundary; Serrurier Island
provides the northern limit.

Unplanned events that
may occur in the
operational area and the
EMBA could disrupt
fishing activities;
however, the likelihood of
these events is low.

Nickol Bay Prawn
Managed Fishery

Primarily targets banana
prawns using otter trawl
methods along the western
part of the North West Shelf
in coastal shallow waters.

Unplanned events that
may occur in the
operational area and the
EMBA could disrupt
fishing activities;
however, the likelihood of
these events is low.

Kimberley Prawn
Managed Fishery

Operates off the north of
the state between Koolan
Island and Cape
Londonderry. Primarily
targets banana prawns.

Unplanned events that
may occur in the
operational area and the
EMBA could disrupt
fishing activities;
however, the likelihood of
these events is low.

Pearl Oyster
Managed Fishery

Mostly operate March to
June.

Operational area does
occur within the boundaries
of the fishery, but is
restricted to shallow diving
depths.

Given the water depths of
the operational area,
disruption to fishing
activities are unlikely to
occur.

Unplanned events that
may occur in the
operational area and the
EMBA could disrupt
fishing activities;
however, the likelihood of
these events is low.

Onslow Prawn
Managed Fishery

The boundaries of this

fishery are 0

Australian waters between
the Exmouth Prawn Fishery
and the Nickol Bay Prawn
Fishery east of 114°39.9'
on the landward side of the

200m depth iso

Significant disruption
unlikely to occur due to
vast area fished.

Pilbara Fish
Trawl (interim),

Use a combination of
vessels, effort allocations

The Pilbara Fish Trawl
fishery is seaward of the
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Value/Sensitivity

Description

Operational
Area
Presence

EMBA
Presence

Santos

Relevant Events within
the Operational Area
and the EMBA

Trap and Line (time), gear limits, plus 50 m isobath and
Managed spatial zones (including landward of the 200 m
Fisheries extensive trawl closures) as isobaths. The Trap
management measures. Fishery generally
The Trawl Fishery lands the operates in shallow
largest component of the waters around rocky
catch of demersal finfish in outcrops and reefs. The
the Pilbara (and North Line Fishery is seaward
Coast Bioregion) of the 30 m isobath and
comprising more than 50 landward of the 200 m
scalefish species. In isobaths.
comparison, the Trap As the maximum water
Fishery retains a subset of depth in the operational
about 45 to 50 scalefish area is 110 m, significant
species, and while the Line impacts are not expected.
Fishery catch comprises a
similar number it also Unplanned_events that
) may occur in the
includes some deeper X
offshore species. operational area and the
EMBA could disrupt
fishing activities;
however, the likelihood of
these events is low.
Pilbara Targets blue swimmer and | V Y, Given the water depths of
Developing Crab | mud crabs. Crabbing the operational area,
Fishery activity along the Pilbara disruption to fishing
coast is centered largely on activities are unlikely to
the inshore waters. occur.
Northern Primarily trap-based fishery | X \Y, Unplanned events that
Demersal targeting red emperor and may occur in the
Scalefish goldband snapper. operational area and the
Managed Fishery EMBA could disrupt
fishing activities;
however, the likelihood of
these events is low.
West Coast The offshore management | X \Y, Unplanned events that
Demersal area targets eightbar may occur in the EMBA
Scalefish grouper, hapuku, blue-eye could disrupt fishing
(Interim) trevalla and ruby snapper. activities; however, the
Managed Fishery | Fishing method is handline likelihood of these events
and drop line. is low.
West Coast Rock | This fishery targets the X \% Unplanned events that
Lobster Managed | western rock lobster may occur in the EMBA
Fishery between Shark Bay and could disrupt fishing
Cape Leeuwin. Baited traps activities; however, the
(pots) and with a likelihood of these events
commercial and is low.
recreational fishing season.
Santos Ltd | Varanus Island Hub Operations Environment Plan for Commonwealth Waters Page 109 of 353



Value/Sensitivity

Description

Operational
Area
Presence

EMBA
Presence

Santos

Relevant Events within
the Operational Area
and the EMBA

Managed Fishery

trap land octopus as by-
product. Fishery is in
development phase and
occurs between Kalbarri
and Esperance.

West Coast This fishery targets gummy, | X Y Unplanned events that
Demersal Gillnet | dusky, whiskery and may occur in the EMBA
and Demersal sandbar sharks using could disrupt fishing
Longline demersal gillnets and activities; however, the
demersal longline. likelihood of these events
is low.
Gascoyne (West | Handline and drop line for X Y Unplanned events that
Coast) Demersal | west coast inshore and may occur in the EMBA
Scalefish offshore demersal species. could disrupt fishing
(Interim) activities; however, the
Managed Fishery likelihood of these events
is low.
Shark Bay Low opening otter trawls. X \Y, Unplanned events that
Scallop, Crab and | The boundaries of the may occur in the EMBA
Prawn Limited Shark Bay Prawn Managed could disrupt fishing
Entry Fishery Fishery and the Shark Bay activities; however, the
Scallop managed Fishery likelihood of these events
are located in and near the is low.
waters of Shark Bay.
Gasgoyne Mechanised handlines. X \% Unplanned events that
Demersal Unlikely to occur. may occur in the EMBA
Scalefish could disrupt fishing
Managed Fishery activities; however, the
likelihood of these events
is low.
Octopus Interim Lines and pots, trawl and X \% Unplanned events that

State Managed Fisheries (Whole of State)

Managed Fishery

Effort in the operational
area and the EMBA is
unknown, but it is unlikely
due to the depth and the
dive-based method of
collection.

Unlikely to occur.

Marine Aquarium | All year. \% \%
Fish Managed Effort in the operational
Fishery area and the EMBA is
unknown but is unlikely due
to the depth and the dive-
based method of collection.
Specimen Shell All year. Y Vv

may occur in the EMBA
could disrupt fishing
activities; however, the
likelihood of these events
is low.

Disruption to fishing
activities unlikely given
water depths fisheries
operate in.

Unplanned events that
may occur in the EMBA
could disrupt fishing
activities; however, the
likelihood of these events
is low.
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Description

Operational
Area
Presence

Santos

Relevant Events within
the Operational Area
and the EMBA

West Coast Deep | Baited pots targeting crabs; | V
Sea Crustacean occurs between Cape
(Interim) Leeuwin and the Northern
Managed Fishery | Territory border on the
seaward side of the 150-m
isobath.
Hermit Crab Land-based hand collection | V
Fishery operating in Western
Australian waters north of
Exmouth Gulf.
Western All year. \%
Australian Sea Although permitted to fish
Cucumber in the operational area and
Fishery (formerly | the EMBA, the fishery is
known as béche- | restricted to shallow coastal
de-mer) waters suitable for diving
and wading.
Unlikely to occur.
Mackerel Fishery | Trolling or handline. Near- \Y The majority of the catch

surface trolling gear from
vessels in coastal areas
around reefs, shoals and
headlands.

is taken in the Kimberley
area,; therefore, disruption
is unlikely
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3.2.5.2 Recreational Fisheries

The operational area occurs in the Gascoyne Coast Bioregion, which is a focal point for winter recreational
fishing and is a key component of many tourist visits. Angling activities include beach and cliff fishing (e.g.,
Steep Point and Quobba), embayment and shallow-water boat angling (e.g., Shark Bay, Exmouth Gulf and
Ningaloo lagoons), and offshore boat angling for demersal and larger pelagic species (e.g., off Ningaloo, which
may include the operational area).

The predominant target species include the tropical species, such as emperors, tropical snappers, groupers,
mackerels, trevallies and other game fish. Temperate species at the northern end of their ranges, such as pink
shapper, tailor and whiting, also provide significant catches, particularly in Shark Bay (WAFIC, 2016).

3.2.5.3 Petroleum Industry

There are several exploration and production permits and leases throughout the Western Australian and
Commonwealth waters in the operational area and the EMBA, as shown in Figure 3-18.

. There are also domestic gas plants on Varanus Island in the North West Shelf, Devil Creek Gas Plant onshore
and Macedon Gas Plant in the Pilbara region, and an oil facility near Dongara called Cliff Head.

3.2.5.4 Shipping

Large commercial vessels associated with the oil and gas industry and Western Australian major ports move
through the operational area and the EMBA in transit. Closer proximity shipping also includes construction
vessels, barges, and dredges; domestic support vessels; and offshore survey vessels.

The Australian Maritime Safety Authority (AMSA) has established a network of shipping fairways off the
northwest coast of Australia to manage traffic patterns (AMSA, 2013a). AMSA shipping routes in and in close
proximity to the operational area and the EMBA are shown in Figure 3-19.

3.2.5.5 Tourism

Tourism is concentrated in the vicinity of population centres in and in the vicinity of the EMBA, such as Dampier,
Exmouth, Coral Bay and Shark Bay. Popular water-based activities that may occur in the EMBA include fishing,
swimming, snorkelling, diving, surfing, windsurfing, kiting and boating.

Seasonal nature-based tourism, such as humpback whale watching, whale shark encounters and tours of
turtle hatching, mainly occurs around Ningaloo Reef and Cape Range National Park (Tourism Western
Australia, 2014). Seasonal aggregations of whale sharks, manta rays, sea turtles and whales, as well as the
annual mass spawning of coral, attract large numbers of visitors to Ningaloo each year (CALM, 2005).

Given the water depths of the operational area and the lack of notable seabed features, there are unlikely to
be any tourism-based activities in the surrounding waters of the operational area. The nearest area where
recreation is likely to occur is the Montebello Islands, which are located approximately 20 km from the
operational area.
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Figure 3-19: AMSA Ship Locations and Shipping Routes in and in Close Proximity to the EMBA and
Operational Area
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