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1 Introduction

1.1 Environment Plan Summary

OPGGS(E)R 2023 Requirements

Regulation 35(6)

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.

The summary:
a) mustinclude the following material from the environment plan:
i the location of the activity;
ii. a description of the receiving environment;
iii. a description of the activity;

iv. details of environmental impacts and risks;

V. a summary of the control measures for the activity;
Vi. a summary of the arrangements for ongoing monitoring of the titleholder’s environmental
performance;
vii. a summary of the response arrangements in the oil pollution emergency plan;
viii. details of consultation already undertaken, and plans for ongoing consultation; and
iX. details of the titleholder’s nominated liaison person for the activity.

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 35(7):

EP Summary Requirement (Regulation 35(7) of the Regulations) Relevant Section of
the EP

The location of the activity Section 2.1

A description of the receiving environment Section 3

A description of the activity Section 2

Details of the environmental impacts and risks Sections 6 and 7

Control measures for the activity Sections 6 and 7 and 8.4

Arrangements for the ongoing monitoring of the titleholder’s Section 8

environmental performance

Response arrangements in the oil pollution emergency plan (OPEP) Sections 6.8 and OPEP
Consultation already undertaken and plans for ongoing consultation Section 4
Details of the titleholder’s nominated liaison person for the activity Section 1.7.2
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In relation to the Qil Pollution Emergency Plan (OPEP) for this activity, under Regulation 56(1), Santos
refers to the Varanus Island Hub Operations Oil Pollution Emergency Plan (OPEP) previously
submitted and accepted by NOPSEMA on 23 July 2024.

1.2 Activity Overview

The operation of the VI Hub in Commonwealth waters is managed under the Varanus Island Hub
Operations Environment Plan for Commonwealth Waters (Cwth) (John Brookes, Greater East Spar
and Associated Facilities) (VI Hub Ops EP). The VI Hub Ops EP was first accepted by the National
Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA) on 11 September
2014.

Since then, the VI Hub Ops EP has been revised and accepted by NOPSEMA as follows:

+ InJuly 2020 in accordance with Regulation 19 of the Offshore Petroleum and Greenhouse Gas
Storage (Environment) Regulations 2009 (OPGGS(E)R 2009), a five yearly revision was accepted
by NOPSEMA.

+ InJune 2022 in accordance with Regulation 17(5 of the OPGGS(E)R 2009, to incorporate the
operations associated with the single well Spartan gas field, that was tied back to the John
Brookes wellhead platform (WHP) via a single flexible flowline and umbilical. At this time, in
accordance with regulation 19(1)(c), NOPSEMA notified Santos the five year review period
commenced on 30 June 2022.

This revision of the VI Hub Ops EP is being submitted to NOPSEMA as a new stage of an activity in
accordance with Regulation 39(1) of the OPGGS(E)R 2009. The new stage is the replacement of the
operation of the Halyard-1 well with the Halyard-2 well. As Halyard-2 is replacing Halyard-1 and
targeting the same reservoir formation, no increase in production is anticipated, nor any new or
increased environmental impacts or risks.

Minor updates have also been made to this VI Hub Ops EP revision to reflect:

+  Forecast greenhouse gas (GHG) emissions for the next five years these have not increased by
replacing Halyard-2 with Halyard-1

+  Legislative updates to reflect amendments to the Offshore Petroleum Greenhouse Gas Storage
(Environment) Regulations 2023 (OPGGS(E)R)

+  Current environmental literature available on the existing environment (Section 3 and Appendix
D)

+  Stakeholder consultation undertaken for the new stage in May 2023 (Section 4 and Appendix F).

As described in previous revisions of this VI Hub Ops EP, Santos WA Energy Ltd (Santos) is the
operator of the John Brookes, Spartan and Greater East Spar (GES) gas fields in offshore
Commonwealth waters on the Northwest 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 (as shown in Figure 1.1).

1.3 Out of Scope

The activities out of scope for this EP are:

Santos Ltd | Varanus Island Operations EP for Commonwealth Waters Page 14 of 606



Santos

+ operation and maintenance of all VI Hub Operations infrastructure located within Western
Australian State Waters and onshore at VI is managed under the VI Hub Operations EP (State
Waters

+  Halyard-2 Drilling & Completion activities addressed in the Halyard-2 Drilling & Completion EP.

Table 1.1 outlines the infrastructure, infrastructure status, production permit and pipeline licence
details for each of the facilities covered under this EP.
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Table 1.1: Varanus Island Commonwealth infrastructure licences and permits included in the

Infrastructure

Production
Permit

John Brookes field infrastructure

Operational EP

Pipeline
Licence

Status (As Q3 2024)

Umbilical (Electrical
and
Communications)

John Brookes WHP WA-29-L N/A Active

John Brookes WA-11-PL Active

Pipeline

John Brookes 2 Well N/A Active production well

John Brookes 3 (ST N/A Active production well

1) Well

John Brookes 4 Well N/A Plugged and abandoned
with 2 cement barriers.

John Brookes 5 Well N/A Active production well,
shares the same slot on the
WHP as the John Brookes 4
well (abandoned).

John Brookes 6 (ST N/A Active production well.

1) Well

Rosella-1 (ST 2) Well N/A Plugged and temporarily
abandoned with confirmed
double barrier in place.
Corrosion cap in place.

Halyard Umbilical WA-29-L, N/A Active (hydraulic and

WA-50-R chemical systems only,

electrical and
communications inactive).

Halyard WA-29-L, N/A Active

Replacement WA-50-R

Spartan infrastructure

Flowline

Spartan-2 Well WA-63-L N/A Active production well
Spartan-2 XT (Xmas WA-63-L N/A Active
Tree)
Spartan Umbilical WA-63-L, WA N/A Active
214-P and
WA-29-L
Spartan Flexible WA-63-L WA-30-PL Active
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Infrastructure

Production
Permit

John Brookes field infrastructure

Greater East Spar field infrastructure

Santos

Status (As Q3 2024)

Pipeline
Licence

Spool

Spar-2 Well WA-45-L N/A Active production well

Spar-2 XT N/A Active

Spar-2 Flowline WA-21-PL Active

GES Umbilical (and N/A Active

flying leads)

GES PLEM (and WA-13-L WA-21-PL Active

flying leads)

GES Subsea Cooling WA-21-PL Active

Skid (and tie-in

spool)

Halyard-1 Well N/A Active production well
(well will become inactive
once Halyard-2 is tied in,
and XT will be isolated
from GES production
system).

Halyard-1 XT N/A Active (post establishment
of Halyard-2, XT valves will
be closed and inoperable.
Pressure and temperature
sensors will remain active
for monitoring purposes.
Well will move to inactive
with monitoring status).

Halyard-2 Well N/A Development drilling

heduled f 2024.

Halyard-2 XT (and WA-21-PL scheduled for Q3 20

tie in spool) Expected online by Q1
2025.

Halyard-2 SCM Skid N/A

Halyard Production WA-21-PL Active

Flowline

East Spar PLEM WA-13-L WA-21-PL Active

East Spar Pipeline WA-5-PL Active

East Spar Manifold WA-5-PL Active

East Spar Tie-in WA-5-PL Active

Santos Ltd | Varanus Island Hub Operations EP for Commonwealth Waters

Page 18 of 606



Infrastructure

John Brookes field infrastructure

East Spar-3 Well

East Spar-4A (ST 1)
Well

N/A

Santos

Status (As Q3 2024)

Pipeline
Licence

Reservoir permanently
abandoned. Two verified
permanent barriers
installed to the reservoir.
Well classified as
temporarily abandoned
due to XT and wellhead
remaining in place. HXT
protected by HXT debris
cap.

N/A

Well temporarily
abandoned. Confirmed
single barrier - Wellhead
corrosion caps and guide
base protection frame.

East Spar 6 Well

N/A

Reservoir permanently
abandoned. Two verified
permanent barriers
installed to the reservoir.
Well classified as
temporarily abandoned
due to XT and wellhead
remaining in place. HXT
protected by HXT debris
cap.

East Spar-7 Well

N/A

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

East Spar-9 Well

N/A

Well temporarily
abandoned. Confirmed
single barrier - Protected
by wellhead corrosion caps
installed and guide-base
structure.
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1.4 Activity Primary Approvals for New Stage (Section 39(1))

The development of Halyard-1 was administered by the West Australian Department of Industry

and Resources (DOIR). The Halyard-1 well was drilled under the Halyard-1 Environment Plan Bridging
Document to the accepted State & Commonwealth Waters - Generic Environment Plan: North West
Shelf Drilling Programme 2007 to 2011, and approved by DOIR on 24th August 2007. Halyard-2 is a
proposed replacement well to Halyard-1, located approximately 10 m from Halyard-1.

This EP, the Varanus Island Hub Operations (Commonwealth) EP, will manage the impacts and risks
associated with the commissioning, start-up and operation of the Halyard-2 well in the Halyard
reservoir.

The tieback of the Halyard-1 production well to the East Spar production system and the connection
of control umbilical to the existing John Brookes platform was referred and determined to be a not
controlled action under the EPBC Act Referral Decision 2010/5611. This approval included for:

+ several subsea wells attached to an unmanned platform (fully equipped for remote operation);

+ awellstream transfer pipeline from East Spar to Barrow and/or Varanus Island; onshore
processing facilities for gas and condensate;

+ agas export pipeline linking to CS#1 either directly from Barrow Island or indirectly from Barrow
or Varanus Island via the existing Apache gas pipeline; and

+ transfer facilities on Barrow or Varanus Island for direct export of stabilised condensate.

The development of the Spar and Halyard reservoirs was covered and approved under the Spar and
Halyard Field Development Plan (FDP) by National Offshore Petroleum Titles Authority (NOPTA). The
currently accepted Spar and Halyard FDP identify that future infill wells could be required to
optimally drain the Spar/Halyard gas reservoirs. The proposed Halyard-2 well is aligned with the field
development strategies outlined within both documents. Santos met with NOPTA in Q3 2023 to
discuss if further amendments to the FDP were required for the construction and operation of the
Halyard-2 well, NOPTA advised that no further revision was required.

1.5 Purpose of this Environment Plan

OPGGS(E)R 2023 Requirements

Regulation 39(1)

A titleholder must submit to the Regulator a proposed revision of the environment plan for an activity
before the commencement of any significant modification or new stage of the activity that is not
provided for in the environment plan as currently in force.

The purpose of this EP is to detail the environmental impacts and risks associated with the operation
of the VI Hub (Commonwealth waters) (refer to Section 2) and to demonstrate 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 activities described
in the EP complies with the Santos Environmental Management Policy and with all relevant
legislation.
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This EP documents and considers all relevant stakeholder consultation performed during the
planning of the activity.

1.6 Environment Plan Validity

In accordance with Regulation 42 of the OPGGS(E)R 2023, this EP remains valid from NOPSEMA
acceptance until Santos revises this EP, after the end of each period of five years under Regulation 41
of the OPGGS(E)R 2023, or until it is revised due to a significant change to the activity or level of impact
or risk increase as required under Regulation 39(2) or until NOPSEMA accepts an end-of-activity
notification under Regulation 46.

Santos 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.

1.7 Titleholder

OPGGS(E)R 2023 Requirements

Regulation 15. Details of titleholder and liaison person

23(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)—ACN.

23(2) The environment plan must also include the following details for the titleholder’s nominated liaison
person:

a) name

b) business address

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

e) email address (if any).

1.7.1 Details of Titleholder

Table 1.2 provides the titleholders and their contact details.
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Table 1.2: Titleholder details for all titles under this Environment Plan

Pipeline Titleholder ACN Interest Address
Licence (%)
WA- WA-11- Santos WA 009 55 Business Address:
29-L PL Northwest 140 Level 7, 100 St Georges Terrace, Perth,
Pty Ltd 854 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

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

Santos 000 45 Business Address:
(BOL) Pty 670 Level 7, 100 St Georges Terrace, Perth,
Ltd 575 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

Email address: want@santos.com

WA- WA-21- Santos WA 050 100 Business Address:

45-L PL Southwest 611 Level 7, 100 St Georges Terrace, Perth,
WA- WA-05- Pty Ltd 688 Western Australia, 6000

13-L PL Telephone number:

(08) 6218 7100
Fax number: (08) 6218 7200

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

WA- WA-30- Santos WA 050 55 Business Address:
63-L PL Southwest 611 Level 7, 100 St Georges Terrace, Perth,
Pty Ltd 688 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

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

Santos 000 45 Business Address:
(BOL) Pty 670 Level 7, 100 St Georges Terrace, Perth,
Ltd 575 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

Email address: want@santos.com
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Pipeline Titleholder Interest Address
Licence
WA-214- Santos WA 009 55 Business Address:
P Northwest 140 Level 7, 100 St Georges Terrace, Perth,
Pty Ltd 854 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

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

Santos 000 45 Business Address:
(BOL) Pty 670 Level 7, 100 St Georges Terrace, Perth,
Ltd 575 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

Email address: want@santos.com

WA-50-R Santos WA 009 55 Business Address:
Northwest 140 Level 7, 100 St Georges Terrace, Perth,
Pty Ltd 854 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

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

Santos 000 45 Business Address:
(BOL) Pty 670 Level 7, 100 St Georges Terrace, Perth,
Ltd 575 Western Australia, 6000

Telephone number:
(08) 6218 7100
Fax number: (08) 6218 7200

Email address: want@santos.com

1.7.2 Details for Nominated Liaison Person
Details for Santos’ nominated liaison person for the activity are as follows:
Name: Nathan Vitanza (Production Manager — WA, NT & TL Operations VI/DC)
Business address: Level 7, 100 St Georges Terrace, Perth, WA 6000
Telephone number: (08) 6218 7100

Email address: offshore.environment.admin@santos.com
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1.7.3 Notification Procedure in the Event of Changed Details

If there is a change in the titleholder, the titleholder’s nominated liaison person or the contact details
for the titleholder or liaison person, Santos will notify NOPSEMA in writing and provide the updated
details.

Additional information regarding Santos’ operations can be obtained from the Santos website at:
www.santos.com.

1.8 Environmental Management Framework

OPGGS(E)R 2023 Requirements

Regulation 21. Environmental assessment

Description of the activity
21(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 24(a). Other information in the environment plan

The environment plan must contain the following:

a) astatement of the titleholder’s corporate environmental policy

1.8.1 Environmental Management Policy

The activities will be conducted in accordance with the Santos Environment, Health and Safety 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 Environment, Health and Safety 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.

1.8.2 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 activities are described in Appendix B.

1.8.3 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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1.8.4 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 2023 Requirements

Regulation 21. Environmental assessment.

Description of the Activity:

21 (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;

¢) anoutline 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 — see Regulation 34

All the facilities described in this Section 2 are part of the VI Hub, a central gathering and processing
hub for Santos’ oil and gas production facilities. The well fluids (gas and condensate) from the John
Brookes, Halyard, Spartan and 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.

2.1 Location

The activities will occur in Petroleum Production Licences WA-63-L, 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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Infrastructure

John Brookes field infrastructure

Approx. Water
Depth (m)

Closest
Distance to VI
(km)

Santos

Table 2.1: Surface locations for John Brookes, Spartan and Greater East Spar infrastructure

Coordinates (Datum/Projection: GDA 94 Zone 50)

Latitude Longitude Easting (m E) Northing (m N)

John Brookes WHP 48 52 km 20°26’'50”S 115°07'13"E 303,892.90 7,737,890.25
northwest

John Brookes Pipeline 45.8 Intersects Approximately 45 km between John Brookes WHP and VI
State waters
boundary

John Brookes 2 Well 48 52 km 20°26’50.44” S 115°07°12.47” 303,890.7 7,737,890.2
northwest E

John Brookes 3 (ST 1) Well 48 52 km 20°26'50.51” S 115°07°12.47” 303,890.6 7,737,887.8
northwest E

John Brookes 5 Well 48 52 km 20°26'50.44” S 115°07°12.56” 303,893.1 7,737,890.2
northwest E

John Brookes 6 (ST 1) Well 48 52 km 20°26'50.52” S 115°07’12.64" 303,895.5 7,737,887.8
northwest E

Halyard Umbilical

Variable (approx.

48-105 m)

52 km northwest

Approximately 28 km between GES manifold and John Brookes WHP

Spar-Halyard Replacement
Umbilical (electrical only)

Variable (approx.

48-105 m)

52 km northwest

Approximately 28 km between GES manifold and John Brookes WHP

Rosella-1 (ST 2) Well*

Spartan field infrastructure

95

60 km
northwest

20°28'08.90” S 115°00'54.10”

E

292,952.0 7,735,347.7
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Approx. Water
Depth (m)

Closest
Distance to VI
(km)

Santos

Coordinates (Datum/Projection: GDA 94 Zone 50)

Latitude Longitude

Easting (m E)

Northing (m N)

GES field infrastructure

Spartan-2 Well 58 35 km 20°32'4.47"S 115° 14' 52.90" 317,288.4 7,728,372.4
northwest E

Spartan Flexible Flowline 48-60 35 km Approximately 17 km between Spartan-2 well and John Brookes WHP
northwest

Spartan Umbilical 48-60 35 km Approximately 17 km between Spartan-2 well and John Brookes WHP
northwest

105-95 m)

Spar-2 Well 112.9 70 km west 20°36’31.981"S 114°54’2.09”E 281,788.82 7,719,733.4
Spar-2 Flowline Variable (approx. 69 km west Approximately 1.9km long, from Spar-2 well to GES PLEM

112 m)
GES Umbilical Variable (approx. 69 km west Approximately 1.9km long, from Spar-2 well to GES PLEM

112 m)
GES PLEM 110 69 km west 20°36'04.88 114°55'09.71 283,156.82 7,720,584.72
GES Subsea Cooling Skid (and 110 69 km west 20°36'05.70 114°55'10.18 283,170.76 7,720,559.56
tie-in spool)
Halyard-1 Well 105 68 km west 20°36’04.06"S 114°55’09.67"E 283,155.55 7,720,609.75
Halyard-2 Well! 105 68 km west 20°35’49.62"S 114°54’32.12"E 283,145.55 7,720,609.75
Halyard Production Flowline Variable (from 62 km west Approximately 16 km long, between the GES Subsea cooling skid and the East Spar PLEM

1 Proposed D&C and Installation activities to occur in 2024/2025 (Halyard-2 Drilling & Completion EP [Doc#: 9887-650-REP-0001])
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Infrastructure Approx. Water Closest Coordinates (Datum/Projection: GDA 94 Zone 50)
Depth Dist to Vi
epth (m) (klrsn;:\nce ° Latitude Longitude Easting (m E) Northing (m N)
East Spar PLEM and PLET 96 62 km west 20°43'20.25"S 114°9°03.36"E 290,089.71 7,707,279.49
(and tie-in spool)
East Spar Manifold 95 62 km west 20°43’19.91”S 114°59°04.01”E 290,108.26 7,707,290.32
East Spar Pipeline 95 41 km west Approximately 65 km between East Spar Manifold and intersection with State water
boundary.
East Spar-3 Well* 99 62.5 km west 20°44'01.227" 114°58'26.15" E 289,028.628 7,706,005.986
S
East Spar-4 Well* XT 101 60 km west 20°42'35.04” S 114°57°34.95” 287,513.1 7,708,630.2
E
East Spar-6 Well* 96 55 km west 20°43’49.310” 114°59’23.98"E 290,697.29 7,706,393.4
S
East Spar-7 Well*# 98.6 60 km west 20°42'25.334" 114°58'58.998" 289,942.2 7,708,967.1
S E
East Spar-9 Well* 97.1 60 km west 20°39°02.150” 114°59’10.01” 290,183.77 7,715,220.71
S E
East Spar 6 95 55 km west 20°43'49.307" 114°59'23.982" 290697.312 7706393.455
S E

* Not active infrastructure

# At same location as original East Spar-1 well
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2.2 Operational Area

The operational area is defined as a:

+ a500 m radius around the John Brookes WHP

+ a 250 m buffer either side of all subsea infrastructure

+ a 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 zone under Part 6.6:
‘Safety zones and the area to be avoided’ of the Offshore Petroleum 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 safety exclusion 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.

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 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
are:

+  Phase 1—Start up

+  Phase 2 — Plateau/Extension
+  Phase 3 — Decline/Tail

+  Phase 4 — Suspension

+ Phase 5—Decommission.

In the 2018 John Brookes Asset Reference Plan, the facility was in what Santos defines as the
‘plateau’ phase. The Halyard, Spar and East Spar Asset Reference Plan (HL-91-RG-10001) also
confirms the fields are within what Santos defines as the ‘plateau’ phase, with Halyard-1 at End of
Well Life and Spar-2 declining towards End of Well Life.

It is anticipated that the commissioning of the Halyard 2 well to the Varanus Island Hub will take
place in Q1 2025, followed by operation of the well through the hub. The well is expected to operate
for a short duration and cease production in 2026.
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2.4 John Brookes Field Infrastructure

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

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

+ John Brookes pipeline — a 55-km-long, 450-mm nominal bore (18”) subsea gas pipeline, routed
to the VI onshore processing facilities

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

The John Brookes facility also provides infrastructure for the control of the Spartan-2, Halyard-1,
Halyard-2 and Spar-2 wellheads; this control infrastructure consists of:

+  Halyard electro-hydraulic umbilical (Section 2.4.3.5) — a 28 km long umbilical supplying hydraulic
control fluid and chemicals from the John Brookes WHP to control the Halyard-1 (until Halyard-2
completed), Halyard-2 (when constructed, replacing Halyard-1) and Spar-2 production wells via
the GES PLEM (note that electrical power is supplied via the replacement umbilical below due to
faults in the electrical cables)

+  Spar-Halyard replacement electrical umbilical —a 28 km long umbilical supplying electrical
power and communications from the John Brookes WHP to control and monitor Halyard-1,
Halyard-2 (when constructed) and Spar-2 wells via the GES PLEM

+  Spartan electro-hydraulic umbilical (Section 2.4.3.4) — a 17 km long umbilical supplying electrical
power, hydraulic control fluid and chemicals from the John Brookes WHP to control and monitor
the Spartan-2 production well

+  athree-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. This houses a power generation package and topsides control unit for the Spartan,
Halyard and Spar subsea infrastructure, including a hydraulic power unit, master control systems
and a chemical injection skid and chemical tank. Minor modifications were made to the
integrated control system and chemical injection skid to accommodate the Spartan
infrastructure.

Production from the Halyard and Spar wells are independent of the John Brookes facility, as these
well fluids are exported to VI via the East Spar pipeline. Production from the Spartan-2 well is via the
John Brookes WHP and John Brookes pipeline to the VI onshore facilities.

2.4.1 John Brookes 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

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

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 the equipment available on each deck is presented in Table 2.2. Attached to the
substructure of the WHP are:

+

+

one John Brookes export riser located in the jacket bracing

one Spartan Production J-tube

twin J-tube to host the Spartan umbilical and Spar-Halyard replacement umbilical
one Halyard umbilical J-tube

one boat landing with bumpers, ladders and intermediate landings on the northwest corner.

Figure 2.3: John Brookes wellhead platform — Halyard wing deck
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Table 2.2: Equipment layout on the John Brookes wellhead platform

Deck Equipment

Upper deck + Helideck crane (northwest corner) to lift equipment, materials and products to or
(helideck) from vessels or around the WHP

+ Laydown area for temporary chemical storage (e.g., monoethylene glycol (MEG)
storage (for well start-up)) and corrosion inhibitor

Mezzanine + John Brookes chemical injection tanks (three compartmented tanks with
deck 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

Navigation lights

+ 4+ + + + + + + 4+

Two microturbine power generators with associated fuel gas skid and fuel gas
preheater for the GES &Spartan subsea wells.

Main deck

+

Four installed wellheads, flowlines and flow meters, with the capacity for six
wellheads (one wellhead slot utilised by Spartan production J-tube and flowline)

Process piping, valves and instrumentation
Instrument gas knock-out drum
Spartan pressure protection shutdown valves, flowline and flowmeter

Equipment shelter

+ 4+ + + +

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 Spartan, Halyard and Spar wells subsea control
system with associated hydraulic fluids storage vessel

+

Chemical injection equipment (i.e., MEG skid, Spartan, Halyard and Spar chemical
injection system)

Lower deck Access to the production emergency shutdown valve
Access to the Spartan Riser Emergency Shutdown Valve
Halyard umbilical termination unit

Spartan umbilical termination unit

Toilet

Atmospheric sump and pumps

+ + 4+ + + + +

Closed-drains sump and pumps
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MEG is typically permanently stored in a tank on the WHP and is used via a chemical injection unit
(CIU) 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.

Corrosion Inhibitor is also stored in a tank on the WHP and is used via a CIU in the John Brookes, GES
and Spartan (topsides) pipework to minimise corrosion risks to the production system.

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

+ 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.

For the riser section of the Spartan flexible, any Spartan gas that diffuses through the flexible pressure
sheath into the annulus will be vented via the John Brookes closed drain atmospheric vent. This system
also allows for periodic riser annulus testing.

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

2.4.2 Transport of personnel to the WHP is primarily by helicopter and support vessel (during
daylight hours under normal operations). 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. One slot
on the WHP is spare for production from any future wells. Production fluids from the wellheads flow
into a manifold and then directly into the John Brookes pipeline.

2.4.3 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 2.9. 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.
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243.1 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
+  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.

2.4.3.2 Spartan-2 Well

The Spartan-2 well was brought online in Q2 2023 and produces gas and condensate from the Flag
Sandstone reservoir. The Spartan-2 well is connected to the John Brookes WHP via a 17 km flexible
flowline. Production fluids form Spartan-2 then enter the John Brookes pipeline for transportation to
the VI onshore facility for processing.

2.4.3.3 Spartan Flexible Flowline

A 17 km, 8-inch diameter flexible flowline connects the Spartan-2 well to the John Brookes WHP, via
a pre-installed production J-tube. The design life of the flowline is 20 years, with field life of the
Spartan field expected to be approximately seven years. Post lay stabilisation and protection of the
flowline (on approach to the John Brookes WHP) is provided by concrete mattresses.

There are 7 sections of flexible pipe to make up the full 17 km Spartan flowline. Each section of
flexible pipe’s end fittings contain three gas release valves which release hydrocarbon gas that has
permeated through the pressure sheath into the annulus. The valves release the annulus gas to
protect the outer sheath from bursting by having a release setting below the burst pressure of the
flexible outer sheath. For the riser flexible section, the annulus port is connected to the platform
open drain to vent the annulus via John Brookes.
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2.4.3.4 Spartan Umbilical

A 17 km electro-hydraulic umbilical connects the Spartan-2 XT to the John Brookes WHP, via a J-tube.
The umbilical provides hydraulic control fluid, low-voltage power and chemical injection services
(MEG) to the Spartan-2 production well via a cobra-head with multi-quick connection system and
electrical flying leads (EFLs). Control of the well and distribution of the chemicals is via the distributed
control system on Varanus Island. The Spartan umbilical makes one crossing of the John Brookes
pipeline. Protection and stabilisation at the John Brookes pipeline crossing, and pre-lay and post lay
stabilisation of the umbilical is provided by concrete mattresses and grout bags.

2.4.3.5 Halyard Umbilical

A 28 km bundled electro-hydraulic umbilical from the John Brookes WHP was originally routed to the
Halyard-1 XT to supply hydraulic control fluid, low-voltage power and chemical injection services to
the Halyard-1 production well via the umbilical’s end termination subsea distribution unit and electro-
hydraulic flying lead. Control of the well and distribution of the chemicals is via the distributed control
system on the John Brookes WHP. As part of the GES project works (Section 2.5), the Halyard umbilical
was disconnected from the Halyard 1 XT and connected to the GES PLEM so it could be distributed to
both the Halyard-1 XT and Spar-2 XT (and will also connect to the Halyard-2 XT when installed).

Due to communication faults the electrical component of the existing Halyard bundled electro-
hydraulic umbilical was replaced in 2022. The hydraulic and chemical injection lines in the original
Halyard bundled electro-hydraulic umbilical are still in working order and continue to be used. A
separate 28 km electrical umbilical was installed adjacent to the Halyard umbilical to provide power
and communications to the GES infrastructure.

2.5 Greater East Spar Subsea 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. Halyard-1 will be replaced by the Halyard-2 well once it is
constructed (as described in Table 2.1; Figure 1.1).

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 support production from the Halyard and Spar fields. Production from Halyard-1
commenced in 2011 and from Spar-2 in 2017. Production from Halyard-2 is planned to commence in
Q1 2025.

The East Spar pipeline was installed in January 1996. Halyard-1 (which will be replaced by Halyard-2
when constructed) and Spar-2 production fluids are transported from the East Spar manifold to VI via
the 350 mm (14“), 62.5-km-long 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 (Figure 2.2) given in eastings
and northings) are:

+  Jansz export flowline crossing —328 755 E, 7 714 025 N
+  Jansz utility pipeline crossing —328 352 N, 7 713 935 N
+  Jansz MEG pipeline crossing—328 355N, 7713936 N
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Gorgon MEG pipeline crossing —328 345 E, 7 713934 N
Gorgon utility pipeline crossing —328 348 E, 7 713 934 N
Gorgon production flowline crossing —328 254 E, 7 713914 N
Gorgon umbilical crossing East Spar —328 049 E, 7 713 869 N
Jansz umbilical crossing East Spar —328 053 E, 7 713 870 N.

During the East Spar Intelligent Pigging and Removal Project in the first quarter of 2019, the East Spar
pipeline end termination was installed and connected to the East Spar PLEM to allow diverless
intelligent pigging of the East Spar pipeline and associated infrastructure. The East Spar pipeline end
termination consisted of a diver to diverless connection to allow a diverless pig launcher to be installed
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and connected. This enabled future pigging campaigns to be performed without the requirement for
divers. As part of this project all subsea infrastructure between the East Spar manifold and the XT (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 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 remains compliant with the
OPGGS Act obligations for the titleholder to maintain, remove or have alternative arrangements
accepted for infrastructure.

The Halyard-1 well was drilled and completed in March 2008. The Halyard-1 well produces fluids
containing gas, condensate and water. The Halyard flexible 10” flowline is connected from the GES
PLEM to the East Spar PLEM and East Spar manifold from which the well fluids are transported 65 km
via the East Spar pipeline to VI. The Halyard-1 well will be disconnected and shut in to allow production
from the Halyard-2 (replacement well), with timing of this activity estimated to be Q1 2025. The
drilling, installation and pre-commissioning of the Halyard-2 well, along with the disconnection and
shut in of the Halyard-1 well and the removal of the production spool are covered in the Halyard-2
Drilling & Completion EP. Santos intends to plug and abandon (P&A) the Halyard-1 well at the same
time as other producing GES assets (Halyard-2 and Spar-2). Plug and abandoning Halyard-1 earlier does
not represent an increase in risk, as well integrity monitoring is preserved (as described in the approved
WOMP), with the existing communications (monitoring) from the John Brookes WHP/ Varanus Island
control room remaining in place.

To allow commissioning of the Halyard-2 well, the Spar-2 well shall be temporarily shut in (if production
has not already ceased due to turn down levels being met). Once production from Halyard-2 has
reached steady state, Spar 2 will be restarted.

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 14” production header.

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. Production from the
Halyard and Spar wells is independent of the John Brookes facility, as the well fluids are exported to
VI via the East Spar Pipeline. The Spar-2 well produces through the same 10” Halyard flowline and
14” East Spar pipeline as the Halyard gas field. To enable 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

+  asubsea cooling skid

+ a1l.7-km 8” flowline (connecting the GES PLEM to the Spar-2 XT)
+  two 6” tie-in spools

+  two electric flying leads

+ a1.9-km subsea control umbilical.

The Halyard umbilical and flowline were also re-routed.
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The GES PLEM and subsea cooling skid are connected via a rigid tie-in spool. The Spar-2 XT 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 XT into the GES PLEM.

The Halyard-1 and Spar-2 wells have been completed with a second-generation subsea control module
for hydraulic control of the fail-safe XT valves and production and annulus monitoring. The Halyard-2
well will be completed using a similar subsea control module.

Reservoir fluids flow from one or more subsea wellheads is comingled in the GES PLEM then routed
directly into the flowlines and pipeline to VI. The Spar-2 well has an expected service life of
approximately eight years; however, the subsea facilities this well connects to has been designed for
a 20-year operating life. Halyard-2 has an estimated service life of two years.

The GES subsea infrastructure and status is presented in Table 1.1. The maintenance for subsea
infrastructure is further described in Section 2.9. 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.

Due to communication faults in the existing umbilical, an additional 28 km electrical umbilical was
installed next to the Halyard umbilical and terminated in the UTA. The UTA is connected to the GES
PLEM via 2 EFLs and the existing umbilical EFLs disconnected.

The Halyard 10” flexible and Spar-2 8” flexible pipe’s end fittings contain gas release valves which
release hydrocarbon gas that has permeated through the pressure sheath into the annulus. The
valves release the annulus gas to protect the outer sheath from bursting by having a release setting
below the burst pressure of the flexible outer sheath.

2.6 Halyard-2 Well Commissioning and Start Up

Commissioning and startup of the Halyard-2 well will take place over approximately three days.
Commissioning and start up activities are managed entirely from Varanus Island, as such there are no
infield vessel-based activities. There are no emissions or discharges associated with Halyard-2 well
commissioning and start up over and above normal operations conditions. No additional
construction or modifications are required at the John Brookes WHP for the start-up, commissioning
and operations of the Halyard-2 well. The Halyard-2 well commissioning start-up and operation
activities are described in Table 2.3 and described below.

Table 2.3: Halyard-2 Well Commissioning and Start-up Activities

Activity Typical emissions and discharges

Pressurise GES Pressurisation is via John Brookes gas from VI and will take place over

system, approximately three days. No discharges.

including East

Spar Pipeline

Subsea valve Discharge from valves (water based hydraulic fluids) approximately 2 Lto 5 L per
operation vale actuation, resulting in a total of approximately 25 L during commissioning (as

described in Section 6.7).

Priming activities MEG is injected via the control system from the John Brookes WHP and remains in
on subsea a closed tested system and is not discharged. This is also required for normal cold
infrastructure well start up activities already described in Section 2.7.2.
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Activity Typical emissions and discharges

Treated Treated seawater (approximately 0.7 m3) will be displaced to East Spar slug catcher

seawater on VI using Halyard-2 production gas as a one-off activity. There will be no

displacement emissions or discharges relevant to this EP. Discharges to the VI Hub are managed

(from Halyard-2 under the VI Hub Operations (State Waters) EP (EA-60-RI-00186)

tie in spool)

Ongoing The Halyard-2 well is expected to operate for a short duration and cease

operation of the production in 2026. Emissions and discharges relating to the ongoing operation of

Halyard -2 well the well are limited to subsea valve operation, as described above, noise emissions
generated by the operation of the subsea well and greenhouse gas emissions from
the producing well.

2.7 Operational Activities

The John Brookes, Spartan 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.

2.7.1 John Brookes Wellhead Platform 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 and Spartan flowline are managed using the Santos
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.

2.7.2 Chemical Use 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, Spar-1 and
Spartan-2 takes place from the John Brookes WHP. This will also be the case for the Halyard-2 well.

Batch injection of MEG is conducted during start-up and restart of the Spartan-2, Halyard wells and
Spar-2 wells. Corrosion Inhibitor is injected continuously to support normal operations from John
Brookes, Spartan-2 (topsides), Halyard-1 (until disconnection), Halyard-2 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
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from where the chemicals are transferred to the fixed storage tanks by hoses fitted with quick
connect/disconnect couplings.

2.7.2.1 Chemical Selection

A risk-based approach to select chemical products ranked under the Offshore Chemical Notification
Scheme (OCNS) is applied for those chemicals used and 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.

Chemicals are ranked according to their calculated Hazard Quotients (HQ) by the CHARM (Chemical
Hazard Assessment and Risk Management) mathematical model, which uses aquatic toxicity,
biodegradation and bioaccumulation data. The HQ 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.

The Santos Operations Chemical Selection, Evaluation and Approval Procedure and Santos Drilling
Fluid and Chemical Selection in Drilling Activities Procedure accept CHARM ranked Gold/Silver, or non-
CHARM ranked E/D chemicals for use and discharge without a detailed environmental risk assessment.
The same applies to chemicals that are OSPAR Pose Little or No Risk to the Environment (PLONOR) List.
The PLONOR Listed, 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 A, B or C ranked chemicals) and no
alternatives are available, a risk assessment is conducted providing technical justification for their use,
and showing that their use and associated risk is acceptable and ALARP.

As described above, investigation of potential alternative chemicals is completed when chemicals are
ranked lower than CHARM Gold, Silver, E or D (i.e., CHARM ranked purple, orange, blue or white, or
non-CHARM A, B or C ranked chemicals). There is a preference for chemical options that are CHARM
ranked Gold/Silver, or non CHARM ranked E/D chemicals or chemicals that have a low aquatic toxicity,
are readily biodegradable and do not bioaccumulate (discussed below).

Any chemicals that may be discharged to the marine environment and not OCNS CHARM or non-
CHARM ranked are risk assessed using the OCNS CHARM or non-CHARM models. The chemical is
assigned a pseudo-ranking based on the available aquatic toxicity, biodegradation and
bioaccumulation data (discussed below) and assessed for environmental acceptability for discharge.

Ecotoxicity Assessment

Table 2.4 and Table 2.5 act as guidance in assessing the ecotoxicity of chemicals during the
investigation of potential alternatives. Table 2.4 is used by Cefas to group a chemical based on
ecotoxicity results, ‘A’ representing highest toxicity/risk to environment and ‘E’ lowest. Table 2.5
shows classifications/categories of toxicity against aquatic toxicity results.
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Table 2.4: Initial Offshore Chemical Notification Scheme grouping

Initial Grouping A B C ‘ D E

Result for aquatic-toxicity data <1 >1-10 >10-100 >100-1,000 >1,000
(ppm)

Result for sediment-toxicity data <10 >10- >100- >1,000- >10,000
(ppm) 100 1,000 10,000

Note: Aquatic toxicity refers to the Skeletonema costatum EC50, Acartia tonsa LC50, and Scophthalmus maximus (juvenile
turbot) LC50 toxicity tests. Sediment toxicity refers to the Corophium volutator LC50 test.

Source: Cefas Standard Procedure 2019, OCNS 011 NL Protocol PART 1: Core Elements

Table 2.5: Aquatic species toxicity grouping

Category Species LCso and ECso criteria
Category Acute 1 Fish LC50 (96 hr) of <1 mg/L
Hazard statement - Very Crustacea EC50 (48 hr) of <1 mg/L
toxic to aquatic life
Algae/other aquatic plant ErC50 (72 or 96 hr) of <1 mg/L
species
Category Acute 2 Fish LC50 (96 hr) of >1 mg/L to <10 mg/L
Hazard statement — Toxic Crustacea EC50 (48 hr) of >1 mg/L to <10 mg/L
to aquatic life
Algae/other aquatic plant ErC50 (72 or 96 hr) of >1 mg/L to
species <10 mg/L
Category Acute 3 Fish LC50 (96 hr) of >10 mg/L to <100
Hazard statement — mg/L
Harmful to aquatic life Crustacea EC50 (48 hr) of >10 mg/L to <100
mg/L
Algae/other aquatic plant ErC50 (72 or 96 hr) of >10 mg/L to
species <100 mg/L

Bio-degradation Assessment

The biodegradation of chemicals is assessed using the Cefas biodegradation criteria, which aligns with
the categorisation outlined in the United Nations GHS Annex 9 Guidance on Hazards to the Aquatic
Environment (2019). The below is used as a guide during the investigation of potential chemical
alternatives. Preference is to select readily biodegradable chemicals.

Cefas categorises biodegradation into the following groups:

+  Readily biodegradable: results of >X% biodegradation in 28 days to an OSPAR harmonised
offshore chemical notification format (HOCNF) accepted ready biodegradation protocol.

+  Moderately biodegradable: results >20% and <X% to an OSPAR HOCNF accepted ready
biodegradation protocol.
+  Poorly biodegradable: results from OSPAR HOCNF accepted ready biodegradation protocol.

Santos Ltd | Varanus Island Hub Operations EP for Commonwealth Waters Page 45 of 606



Santos

Where X is equal to:

+ 60% in 28 days in OECD 306, Marine BODIS or any other acceptable marine protocols, or in the
absence of valid results for such tests

+  60% in 28 days (OECD 301B, 301C, 301D, 301F, Freshwater BODIS), or
+ 70% in 28 days (OECD 301A, 301E).

Bioaccumulation Assessment

The bioaccumulation of chemicals is assessed using the Cefas bioaccumulation criteria, which aligns
with the categorisation outlined in the United Nations GHS Annex 9 Guidance on Hazards to the
Aquatic Environment (2019). Preference is to select non bioaccumulative chemicals.

The following guidance is used by Cefas:

+  Non-bioaccumulative/non-bioaccumulating: Log Pow <3, or results from a bioaccumulation test
(preferably using Mytilus edulis) demonstrates a satisfactory rate of uptake and depuration, and
the molecular mass is 2700.

+  Bioaccumulative/Bioaccumulates: Log Pow >3, or results from a bioaccumulation test
(preferably using Mytilus edulis) demonstrates an unsatisfactory rate of uptake and depuration,
and the molecular mass is <700.

All chemicals will be selected in accordance with the Santos Operations Chemical Selection,
Evaluation and Approval Procedure and Santos Drilling Fluid and Chemical Selection in Drilling
Activities Procedure as applicable.

2.7.3 Bird Deterrent Activities

Safety of aircraft and passengers visiting the John Brookes WHP is critical and requires management
of birds to ensure the safe landing and take-off of helicopters.

Due to potential bird strikes on helicopters when approaching the WHP to land, a bird-deterrent
system has been installed on the WHP (CMC-VI-1207). The bird deterrent system is covered by an EPBC
Act Part 13 Permit (Permit E2020-0173) issued by the Department of Agriculture, Water and
Environment (DAWE) and compliance with permit conditions is reported annually to DAWE under the
current permit (Table 8.4).

The bird deterrent system uses a non-lethal acoustic hailing system to deter and disperse seabirds
using short, intermittent noise events. The system is also fitted with lighting to provide safe helicopter
landing on the WHP during hours of darkness. In accordance with the permit conditions, the acoustic
system emits a maximum volume output of no more than 110 db at 10 metres horizontal distance
from the WHP. The system is fully automated (operates independently of VI control room operators)
and captures and stores CCTV storage for retrieval during WHP visits to aid reporting and analysis of
the performance of the system.

The conditions of Permit E2020-0173 that relate to the bird deterrent system on the John Brookes
WHP are:

1. The permit holder is authorised to install and operate passive deterrent equipment and an
acoustic hailing system with a maximum volume output of 110 db at 10 metres (horizontal
distance) at the John Brookes Platform.
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2. Within three months after every 12 month anniversary of the date of this permit, the permit
holder must provide a compliance report to the Department demonstrating compliance with
these permit conditions and provide details and relative outcomes of the deterrent equipment
installed over the preceding 12 months.

3. The permit holder must inform the Department in writing within seven days if, whilst the
action is being carried out, any Environment Protection and Biodiversity Conservation Act 1999
listed threatened, migratory or marine species in a Commonwealth area is injured or killed by
the actions.

4. The permit holder may give to another person written authority to take, for or on behalf of
the holder, any activity authorised by the permit. When an authority is given to another
person, the condition requirements also apply. The giving of an authority to another person
does not prevent the permit holder from undertaking the authorised activity. The permit
holder who gives an authority to another person must inform the Department in writing
within fourteen days after giving the authority. The permit holder may only give an authority
to another person who has sufficient experience and competence in the activities of this
permit.

Note that condition 1 of the permit relates to the Reindeer platform and is not included in this EP as it
is not located with the Operational area, and not relevant to John Brookes WHP.

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.

2.8 Inspection, Maintenance, Monitoring and Repair Activities

The John Brookes WHP is normally an unmanned facility, and the Spartan and 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 2.8.8) 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

+ improved utilisation of labour.

+  preventive maintenance is incorporated into the VI CMMS and includes:
+  routine inspections of operational and suspended infrastructure
+ assurance activities

+ maintenance carried out on a usage basis, such as machine running hours.
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Itis through the implementation of this maintenance regime that Santos will meet its obligations under
the OPGGS Act (s.572(2)) to ‘maintain in good condition and repair all structures that are, and all
equipment and other property that is, in the title area and used in connection with the operations’.

Maintenance activities may include corrective (e.g., repair of equipment) and non-routine
maintenance. Generally, IMMR may involve additional personnel and the use of ROVs, divers and work
vessels, which may require anchoring at or near the work location.

Ongoing IMMR may include such activities as:

+ general inspections

+ integrity and 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 stabilisation

+  topsides cleaning of facilities (both maintenance and for suspension)

+  flexible riser annulus vacuum testing

+

rigless well servicing or intervention.
2.8.1 General Inspections

Topsides and subsea maintenance, inspection or repair activities are expected to be undertaken by
Santos 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.

All subsea inspections are carried out in accordance with Santos’ Underwater Inspection Manual (SO
00 MG 00005).

2.8.2 Abandoned Subsea Well Inspection

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.
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All subsea inspections are carried out in accordance with Santos’ Underwater Inspection Manual (SO
00 MG 00005).

2.8.3 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 subsea assets is based on asset class, as outlined in the
Subsea Inspection Procedure. This procedure covers inspection of all subsea infrastructure, including
structural, riser, pipelines, conductors, flowlines, XTs, 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.

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 and PS-03 Hydrocarbon Containment: Risers and Pipelines.
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.

2.8.4 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 sounders (MBESs), SSSs and AUVs to
identify:
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+  free spans

+ lateral and upheaval buckling

+  severe scour or other seabed disturbance
+  gross variation from as-laid positions

+  debris.

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

2.8.4.1 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.

2.8.4.2 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 four knots.

2.8.4.3 Autonomous Underwater Vehicles
Autonomous underwater vehicles (AUVs) may be used to conduct 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 four knots. AUVs are battery powered.

AUVs travel underwater on a predefined ‘flight path” without requiring navigation from an operator
and are 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.

2.8.5 Equipment and 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 2.8.11). Such activities can include:

+  removing pipework and process units

+  extending 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
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+ making piping, process and electrical alterations to accommodate operational changes to the
field, such as new wells

+  performing 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.

2.8.6 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 carried out on an as-required basis in
line with Santos’ CMMS requirements.

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 — 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 — typically a coarse brush is applied to the pipeline or structure.
+  Vacuuming of infrastructure.

+  Grit blasting — 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.

+  Acid wash removal — 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.

2.8.7 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.

2.8.7.1 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 until the bag supports the pipeline or alternatively using prefilled
sand bags. 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.
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2.8.7.2 Trenching or Jetting

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

2.8.8 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, Spartan-2, Spar-2, Halyard-1 or Halyard-2. Well intervention is a collective term for
deployment of tools, fluids, and equipment in pressurised or dead completed wells. A range of
activities are 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 before commencing drilling or other topsides
activities.

+  Remove plugs and perforate wells whether new wells or new intervals of old wells.

+  Perform 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-shoot wells in terms of down hole subsea safety valves.

+  Pump: bullhead well kill, lubricate bleed, annulus top ups, corrosion treatment, scale treatment,
spotting cement at reservoir.

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

+ Commission new wellheads.

Different well intervention techniques, all of which can be carried out in either pressurised (live) or
dead wells, are summaries in Table 2.6.

Table 2.6: Well intervention techniques

Intervention Description

Technique

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 A wireline operation is a technique that is used to deploy various electrical or
operation mechanical down hole tools (logging tools, plugs, packers, perforating guns,
shifting tools, pulling tools, etc) on electrical cables, braided cables or slickline
(non-electrical cable).

Hydraulic work A hydraulic work over (snubbing) operation is a technique that is used to deploy
over tools and equipment via jointed pipe and to provide a conduit to circulate or
place fluids in the well.

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

Santos Ltd | Varanus Island Hub Operations EP for Commonwealth Waters Page 52 of 606



Santos

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) the Halyard-1,
Halyard-2 and Spar-2 WOMP and the Spartan-2 WOMP and the Spartan-2 WOMP. 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 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 performance standards for the
relevant wells.

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 4, 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.

When the Halyard-1 well has been disconnected from the production system and shut-in, Santos will
continue to monitor and inspect the Halyard-1 well in accordance with the NOPSEMA accepted WOMP.
No intervention activities are planned for the well. If intervention activities are required at a later date,
this will be subject to a separate approval.

2.8.9 Well Abonnement or Suspension

During the field life, the John Brookes wells, Spartan-2, Halyard-1, Halyard-2 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

+ 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.

2.8.10 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
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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 manual depressurisation of the production system for maintenance

+  following an emergency shutdown

+ under depressurisation and draining of the pig launcher after each use.
2.8.11 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.

2.8.12 Life Extension Works

Section 8.8 describes Santos’ approach to asset life cycle management 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,
Spartan 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 at least 2037. Similarly, the design life of the 14” East
Spar pipeline is 2026 and 2030 for Halyard 10” flowline; however, the GES field life is currently
estimated to be until at least 2032. The design life of the Spartan 8” flowline is 20 years, with field life
estimated to be approximately four years (2026). 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
2.8 above. If additional works are required that are not already described, any proposed changes to
the EP will be managed in accordance with Santos’ Environment Management of Change Procedure,
as described in Section 8.12.2

2.9 Safeguards, Emergency Blowdown and Shutdown Systems

2.9.1 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 2.9.2 and Section
2.9.3.

Safeguarding systems form part of the overall emergency support system installed on a facility and
will be used and tested in conjunction with Santos’ Health, Safety and Environment Management
System. The safeguarding systems are required in an emergency to:

+  provide protection for personnel
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+ remove or isolate hydrocarbon inventory

+ prevent damage to equipment, plant and structure

+  minimise the release of hydrocarbons

+  prevent escalation of a single incident to other areas.

+  The safeguard measures fall into the general categories of:

+  control systems — to maintain operating parameters within prescribed limits

+  process alarms — to alert operators if operating parameters move outside prescribed limits

+ automated emergency shutdown — 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.

2.9.2 Emergency Shutdown Activities

When the John Brookes WHP shutdown is activated, the pipeline is also shut in. The Spartan, Halyard
and Spar subsea wells are shut in along with shutdown of the Spartan, 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 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, Spartan, Halyard and Spar subsea wells will also automatically shut in.

2.9.3 Emergency Blowdown Activities

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

2.10 Vessel Operations

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 ROV, 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, Spartan 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.
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Therefore, the impacts and risks associated with sourcing non-local vessels, including appropriate
management controls, are included in this EP.

2.11 Decommissioning

A standalone 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.

Santos’ approach to asset life cycle management, including decommissioning, is described in Section
8.8. 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.

The Section 572 Maintenance and Removal of Property policy (NOPSEMA 2022) cites the requirements
in Section 572(3) of the OPGGS Act for titleholders to remove property that is not used, or will not be
used.

The policy outlines the principles NOPSEMA applies when considering removal of property:

+  Complete removal of all property is the base case for all offshore operations and should inform
the basis for field development planning.

+  All property is to be designed, installed, and operated to ensure it can be removed when it is
neither used, nor to be used, unless a deviation is provided for in a permissioning document
approved by NOPSEMA.

+  Removal should be planned and undertaken throughout the operations authorised by the title
when property is neither used, nor to be used.

+  Complete removal of property must be completed while the title is still in force unless a
deviation from the complete property removal requirement has been approved by NOPSEMA.

+ NOPSEMA'’s acceptance of the activities associated with removal of property is obtained under
the Environment Regulations and the Resource Management and Administration Regulations.

+  Where titleholders engage contractors to operate facilities, titleholders remain ultimately
responsible for ensuring that adequate provisions including assurance and oversight are in place
to meet the property removal requirements on titleholders.

Under the Section 572 Maintenance and Removal of Property policy, a titleholder may seek a deviation
from the requirements of Section 572(3) of the OPGGS Act through a NOPSEMA accepted EP.
Arrangements other than removal of property will only be accepted where appropriate, having regard
to applicable legislation and relevant Australian Government guidelines and policy. Specifically, the
titleholder must demonstrate that the alternative decommissioning approach meets all applicable
requirements under the OPGGS Act and regulations, along with any other legislative requirement, and
relevant international obligations. The East Spar 4, East Spar 7, East Spar WOMPs were accepted by
NOPSEMA in June 2022.

The Rosella-1 ST2 was accepted by NOPSEMA in May 2022.
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In accordance with the WOMPs, Santos is seeking a deviation from the requirements in Section
572(3) of the OPGGS Act, based on the following:

+  The well integrity risk of the temporarily abandoned wells (East Spar 4, East Spar 7, East Spar 9
and Rosella 1 ST2) has been assessed as acceptable and ALARP, as described in the WOMPs. This
assessment is based on the risk of a hydrocarbon release as result of primary barrier failure (e.g.,
cement plug or annular cement) followed by a leak of one of the secondary barriers (e.g.,
production cement plug or production annular cement). The likelihood of these failures
occurring is considered remote, as per the risk assessment contained in the relevant WOMPs
submitted to NOPSEMA for acceptance.

+  The permanently abandoned wells (East Spar 3 and East Spar 6) have been assessed as low risk
to the environment in the WOMP (Santos document number 7910-289-PLA-0002).

+  Santos intends to decommission the permanently abandoned and temporarily abandoned wells
and all associated remaining unused subsea infrastructure in accordance with NOPSEMA’s
Maintenance and Removal of Property Policy within three years of cessation of production from
the Spar Halyard field. The WOMPs are currently being updated and the revised WOMPs will be
complied with following approval by NOPSEMA.

+  Santos will conduct routine well integrity monitoring as described in Section 2.8.2 (visual
inspection of the sea surface every year and subsea ROV wellhead inspection to be conducted
on a five-yearly basis). If an issue with one or some of the wells is found during routine well
integrity monitoring, Santos will plan follow-up remedial activity.

+  The potential risks and impacts from maintaining the permanently abandoned and temporarily
abandoned wells in situ until within three years of EOFL having been reached have been
included in this EP.

+  Monitoring and maintenance activities, as relevant to the point of decommissioning, are
described in Section 2.8
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3 Description of the Environment

OPGGS(E)R 2023 Requirements

Regulation 21. Environmental assessment.

Description of the environment

21(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.

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

a) the world heritage values of a declared World Heritage property within the meaning of the EPBC Act;
b) the national heritage values of a National Heritage place within the meaning of that Act;
¢) the ecological character of a declared Ramsar wetland within the meaning of that Act;

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

e) the presence of a listed migratory species within the meaning of that Act;
f) any values and sensitivities that exist in, or in relation to, part or all of:
i) a Commonwealth marine area within the meaning of that Act; or

ii) Commonwealth land within the meaning of that Act.

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 (EMBA), both from planned activities 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, Spartan and Greater East Spar facilities in Commonwealth waters

+  the environment that may be affected (EMBA), shown in Figure 3.2.

A detailed and comprehensive description of the environment (required by OPGGS(E)R 2023, Section
21(3)) in the operational area and broader EMBA is provided in Appendix C.

Copies of the Department of Climate Change, Energy, the Environment and Water (DCCEEW) Protected
Matters Search Tool outputs for the operational area and the EMBA are also available in Appendix D.
The searches are completed using the same EMBA shapefiles used to produce the figures throughout
Section 3 of the EP, ensuring 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.

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. A large unplanned hydrocarbon spill would extend substantially
beyond a few hundred metres. Section 3.1.1 describes how the EMBA is determined.
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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).

Replacement of Halyard-1 well with Halyard-2 did not increase the credible spill scenario volumes. As
such no additional modelling was required for this new stage of the activity.

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 (Figure 3.2). The EMBA
encompasses the outer most boundary of the overlaid worst-case spatial extent of the four
hydrocarbon phases listed above for all 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 includes higher
exposure values (i.e., the concentrations at which environmental consequences may result). The
higher exposure values are known as ‘moderate’ and ‘high’ are described within Table 3.1 and further
explained Section 7.5.5. Applying the same method used to determine the EMBA, spatial areas were
derived for moderate and high exposure value areas (MEVA and HEVA) as illustrated in Figure 3.2

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 is illustrated in Figure 3.1 to demonstrate
a more realistic spatial extent for the worst-case spill event (i.e., a deterministic EMBA — 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 John Brookes WHP
(Section7.6).
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Table 3.1: Hydrocarbon exposure values in the environment that may be affected

Hydrocarbon phase

Exposure Value

Low

Moderate

Floating (g/m?) 1 10 25
Shoreline 10 100 1,000
accumulation (g/m?)

Dissolved aromatics 6 50 400
(ppb)

Entrained (ppb) 10 100 -
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3.2 Environmental Values and Sensitivities

Desktop searches of the operational area and the EMBA were undertaken using the DCCEEW Protected
Matters Search Tool (PMST) to identify matters of national environmental significance listed under the
EPBC Act. The results of these searches, undertaken on 20 May 2024, are provided in Appendix D.

To identify sites associated with cultural heritage in the EMBA a search was undertaken using the
Department of Planning, Lands and Heritage (DPLH) Aboriginal Cultural Heritage Inquiry System Tool.
Results of these searches, undertaken on 21 May 2024, are provided in Appendix E.

A comprehensive description of the environmental values and sensitivities of the existing
environment in the EMBA (required by OPGGS(E)R 2023, Section 21(3)) is provided in Appendix C.
The information derived from the PMST, bioregional plans and fauna recovery plans relevant to the
operational area and the EMBA is summarised in this section.

3.2.1 Bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA), Version 4.0 (DEH,
2006), the operational area overlaps the Northwest Shelf Province and the EMBA overlaps the (refer
Figure 3.3):

+  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

+  Central Western Province.
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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.

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 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
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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 environment that may be affected, listed according to presence in the operational area and provincial bioregions of Australia

EMBA Presence

c
) o
= =
8 > = 2 c < c < = i o S
Cat Recept © ° = g Y © .2 o 2 = = < Relevant Events That May | t on the Recept
ategory eceptor = & 0 = g g = g &5 % E ) elevant Events That May Impact on the Receptors
+— +— +— +— n -
sy 0 2 o o =5 =3 =y 25 8 o ° S
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o 9 = = = = “E c “E K] “E > = C = 2 5 S
o ® o c 2 o o O T c o 2 o ® c ° E o O
O i Z 0o zZ O+ O w O a Z Oa (= (=
Benthic Habitats Coral reefs 4 4 4 4 Unplanned
Condensate release due to subsea or surface well release.
Diesel release from vessel collision.
Seagrass v v v v
Macroalgae v v v v
Non-coral benthic v v v v v v v v v v v Planned
invertebrates Seabed disturbance.
Planned operational discharges.
Unplanned
Condensate release due to subsea or surface well release.
Diesel release from vessel collision.
Unplanned release of solids.
Shoreline Mangroves v v v
habitats
Intertidal platforms v v v v
Sandy beaches v v v v
Rocky shorelines v v v v
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Protected and significant areas identified in the operational area and the EMBA are detailed in Table

3.3, Figure 3.4 and Figure 3.6. 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 environment that may be affected

Value/Sensitivity

Name

Zone or IUCN
Classification

Within
Operational
Area

Distance to
Operational
Area

Australian
Marine Parks

Montebello Marine Multiple Use Yes 0 km
Park Zone (IUCN VI) (intersects)
Gascoyne Marine Habitat No 249 km
Park Protection
120k
Zone (IUCN IV) m
Multiple Use 330 km
Zone (IUCN VI)
National Park
Zone (IUCN I1)
Ningaloo Marine Park Recreational No 129 km
Use Zone
(IUCN IV)
National Park 258 km
Zone (IUCN 1)
Dampier Marine Park Habitat No 154 km
Protection
Zone (IUCN 1V)
National Park
Zone (IUCN 1)
Argo-Rowley Terrace Multiple Use No 327 km
Marine Park Zone (IUCN VI)
Eighty Mile Beach Multiple Use No 381 km
Zone (IUCN VI)
Shark Bay Marine Multiple Use No 439 km
Park Zone (IUCN V1)
Carnarvon Canyon Habitat No 466 km
Marine Park Protection
Zone (IUCN IV)
Mermaid Reef Multiple Use No 576 km

Zone (IUCN V1)
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Value/Sensitivity Name Zone or IUCN Within Distance to
Classification Operational Operational
Area Area
Abrolhos Marine Park Habitat No 614 km
Protection
Zone (IUCN IV)
Multiple Use 765 km
Zone (IUCN V1)
National Park 725 km
Zone (IUCN 11)
Special 754 km
Purpose Zone
(IUCN VI)
Kimberley Multiple Use No 714 km
Zone (IUCN VI)
Jurien Marine Park Special No 1,046 km
Purpose Zone
(IUCN VI)
Cartier Island Sanctuary Zone No 1,242 km
(IUCN la)
State Marine Barrow Island Marine - Yes 0 km
Parks and Management Area (intersects)
Mari
arine Barrow Island Marine Sanctuary No 5.5 km
Management
Park Zones
Areas (coastal
marine parks are Montebello Islands Sanctuary No 7.5km, 17.3
described in Marine Park Zones, km, 18.2 km,
Appendix C.) Recreation 14.0 km
Zones, Special
Purpose Zones
Muiron Islands - No 111 km
Marine Management
Area
Ningaloo Marine Park Sanctuary No 142 km, 143
Zones, Special km, 141 km,
Purpose Zones, 129 km
Recreation
Zones, General
Use Zone
Rowley Shoals Marine Sanctuary No 489 km
Park Zones,
Recreation
Zones, General
Use Zone
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Value/Sensitivity Zone or IUCN Within Distance to
Classification Operational Operational
Area Area
Jurien Bay Marine Sanctuary No 1,034 km
Park Zones, Special
Purpose Zones,
Aquaculture
Zones, General
Use Zone
World and The Ningaloo Coast - No 111 km
National
{ Dampier Archipelago - No 112 km
Heritage Areas . .
(including Burrup
Peninsula)
Shark Bay - No 473 km
Dirk Hartog Landing - No 565 km
Site 1616 — Cape
Inscription Area
HMAS Sydney Il and - No 714 km
HSK Kormoran
Shipwreck Sites
Commonwealth Ningaloo Marine Area - No 129 km
Heritage Areas — Commonwealth
Waters
HMAS Sydney Il and - No 586 km
HSK Kormoran
Shipwreck Sites
Mermaid Reef — - No 715 km
Rowley Shoals
Scott Reef and - No 988 km
Surrounds —
Commonwealth Area
Wetlands of None - - -
International
Importance
Wetlands of None - - -
National
Importance
Key Ecological Ancient coastline at - No 2 km
Features 125 m depth contour
Continental slope - No 11.8 km
demersal fish
communities
Canyons linking the - No 84.5 km
Cuvier Abyssal Plain
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Value/Sensitivity Zone or IUCN Within Distance to

Classification Operational Operational
Area Area

and the Cape Range

Peninsula
Exmouth Plateau - No 120 km
Commonwealth - No 129 km

waters adjacent to
Ningaloo Reef

Glomar Shoals - No 159 km

Commonwealth - No 480 km
marine environment
within and adjacent
to the west coast
inshore lagoons

Western demersal - No 598 km
slope and associated
fish communities

Wallaby Saddle - No 628 km
Western rock lobster - No 777 km
Ancient coastline - No 787 km
between 90 and 120

m depth

Canyons linking the - No 800 km

Argo Abyssal Plain
with Scott Plateau

Seringapatam Reef - No 817 km
and Commonwealth
waters in the Scott
Reef complex

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

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

Mermaid Reef and - No 975 km
Commonwealth
waters surrounding
Rowley Shoals
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Value/Sensitivity Zone or IUCN Within Distance to

Classification Operational Operational
Area Area

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

Threatened None - - -
Ecological
Communities

Table 3.4: Management zones for the Australian and State Marine Parks found in the environment
that may be affected and the associated objectives

Management Zones Objective

Australian Marine Parks

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 1V) 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 The objective is to provide for the conservation of ecosystems, habitats
(IUCN V) 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 1) 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 The objective is to protect natural ecosystems and use natural
(IUCN V1) resources sustainably, when conservation and sustainable use can be
mutually beneficial.

State Marine Parks

Sanctuary Zones The primary purpose of sanctuary zones is for the protection and
conservation of marine biodiversity. Sanctuary zones are ‘no-take’
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
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Management Zones Objective

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 —
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.

Table 3.5: Prescriptions/conditions from the North-west and North Marine Parks Network
Management Plan 2018 and associated class approval - mining operations and
greenhouse gas activities relevant to the activities in this Environment Plan

Relevant Section of EP

Prescription/Condition

Prescription/
Condition
Number

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 — Mining Operations and Green House Gas Activities — for North-West MPNMP (Director

of National Parks, 2018)

Approved action must be conducted in accordance
with:

an Environment Plan accepted under the Offshore
Petroleum and Greenhouse Gas Storage
(Environment) Regulations (2023)

The OPEP (some
proposed response
activities in the event of
an oil pollution incident
may be undertaken
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Relevant Section of EP

within the North-west
Marine Park Network).

the EPBC Act

Appendix B
(Legislation)

the EPBC Regulations

This EP.

the North-west Network Management Plan

This table.

Any prohibitions, restrictions or determinations made
under the EPBC Regulations by the Director of
National Parks, and

Not applicable.

all other applicable Commonwealth and state and
territory laws (to the extent those laws are capable of
operating concurrently with the laws and instruments
described in paragraphs a to e)).

Appendix B
(Legislation), and the
OPEP.

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

Note: the timeframe for prior notice will be agreed to
by the Director of National Parks and the Approved
person.
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 Director’s
management of the 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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Figure 3.7: Heritage areas in and near the environment that may be affected and operational area
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Santos

3.2.4 Threatened and Migratory fauna

The PMST identified 100 listed threatened species and 88 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 3.8 to Figure 3.16 and are
also identified in Table 3.6 and further described in Appendix C.

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

+ 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)

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

Nesting habitat, identified as habitat critical to the survival of green, hawksbill and flatback turtles
also occurs in the operational area. Figure 3.11 to Figure 3.14 show the BIA and habitat critical
categories for each of these turtle species in the operational area and EMBA.
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Value/Sensitivity

Common
Name

Table 3.6: Environmental Values and Sensitivities — Threatened and Migratory Marine Fauna

Scientific Name

EPBC Act
Status

(CE = Critically
Endangered

E = Endangered
V = Vulnerable
M = Migratory
CD =
Conservation
Dependent)

Protected Species and Communities: Fish and Sharks

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or

Sensitivities Within
the EMBA

Santos

Relevant Events

Whale shark Rhincodon typus V, M v Foraging, v Foraging, feeding or Planned
feeding or related behaviour Light emissions
related known to occur . -

. Lo Noise emissions
behaviour within area _
known to occur Overlap with P!anned operational
within area foraging BIAs dls.charges
Overlap with Spill response
foraging BIA operations

i ; . . Unplanned

Grey nurse Carcharias taurus \Y, v Species or v Species or species

shark (west (west coast species habitat habitat known to Hydrocarbon

coast population) known to occur occur within area releases

population) within area Non-hydrocarbon

; . ) - releases
Great white Carcharodon V,M v Species or v Foraging, feeding or o f
shark carcharias species habitat related behaviour !Vlarlne ‘auna
interaction
may occur known to occur
within area within area
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Value/Sensitivity

Common

Name

Scientific Name

EPBC Act Operational
Status Area

(CE = Critically Presence
Endangered

E = Endangered

V = Vulnerable

M = Migratory

CD =

Conservation

Dependent)

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within
the EMBA

Overlaps with
foraging BIA
(Abrolhos Islands)
Dwarf Pristis clavata VvV, M v Species or v Species or species
sawfish species habitat habitat known to
known to occur occur within area
within area
Green Pristis zijsron vV, M v Species or v Species or species
sawfish species habitat habitat known to
known to occur occur within area
within area
Narrow Anoxypristis M v Species or v Species or species
sawfish cuspidata species habitat habitat known to
likely to occur occur within area
within area
Shortfin Isurus oxyrinchus M v Species or v Species or species
mako species habitat habitat likely to
likely to occur occur within area
within area

Santos

Relevant Events

Introduction of
invasive marine
species
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Value/Sensitivity

Common
Name

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

Santos

Relevant Events

Longfin mako Isurus paucus M v Species or v Species or species
species habitat habitat likely to
likely to occur occur within area
within area

Oceanic Carcharhinus M v Species or v Species or species

whitetip longimanus species habitat habitat likely to

shark likely to occur occur within area
within area

Reef manta Mobula alfredi M v Species or v Species or species

ray species habitat habitat known to
known to occur occur within area
within area

Giant manta Mobula birostris M v Species or v Species or species

ray species habitat habitat known to
likely to occur occur within area
within area

Southern Thunnus cD v Breeding known v Breeding known to

bluefin tuna maccoyii to occur within occur within area
area
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Value/Sensitivity

Common

Scientific Name

EPBC Act Operational
Status Area

Particular
Values or

Offshore
EMBA

Particular Values or
Sensitivities Within

Santos

Relevant Events

Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Scalloped Sphyrna lewini CD v Species or v Species or species
hammerhead species habitat habitat likely to
shark likely to occur occur within area
within area
Blind Milyeringa \Y X N/A v Species or species
gudgeon veritas habitat known to
occur within area
Blind cave Ophisternon \Y X N/A v Species or species
eel candidum habitat known to
occur within area
Northern Glyphis garricki E X N/A v Species or species
river shark habitat may occur
within area
Largetooth Pristis pristis \Y X N/A v Species or species
sawfish habitat known to
occur within area
Porbeagle Lamna nasus M X N/A v Species or species
(mackerel habitat may occur
shark) within area
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Value/Sensitivity

Common
Name

Little gulper
shark

Scientific Name

Centrophorus
uyato

EPBC Act
Status

(CE = Critically
Endangered

E = Endangered
V = Vulnerable
M = Migratory
CD =
Conservation
Dependent)

CD

Operational
Area
Presence

Particular
Values or
Sensitivities
Within
Operational
Area

N/A

Offshore Particular Values or
EMBA Sensitivities Within
Presence the EMBA

v Species or species
likely to occur within
area

Santos

Relevant Events

Protected Species and Communities: Marine Mammals

Humpback Megaptera M v Species or v Congregation or

whale novaeangliae species habitat aggregation known
known to occur to occur within area
within area Overlap with BIA for
Overlap with migration and
BIA for resting
migration

Blue whale Balaenoptera E,M v Species or v Migration route

musculus species habitat known to occur

likely to occur within area

within area

Overlap with
BIA for
distribution

Overlap with BIA for
distribution,
migration, and
foraging

Planned
Light emissions
Noise emissions

Interaction with
other marine users
Planned operational
discharges

Spill response
operations
Unplanned

Hydrocarbon
releases
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Value/Sensitivity

Common
Name

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

Santos

Relevant Events

Sei whale Balaenoptera V,M v Species or v Foraging, feeding or Non-hydrocarbon
borealis species habitat related behaviour releases

likely to occur likely to occur within Marine fauna
within area area interaction

Fin whale Balaenoptera vV, M v Species or v Foraging, feeding or Introduction of

physalus species habitat related behaviour Invasive marine

likely to occur likely to occur within species
within area area

Bryde’s Balaenoptera M v Species or v Species or species

whale edeni species habitat habitat likely to
likely to occur occur within area
within area

Orca, killer Orcinus orca M v Species or v Species or species

whale species habitat habitat may occur
may occur within area
within area

Spotted Tursiops aduncus M v Species or v Species or species

bottlenose (Arafura/Timor species habitat habitat known to

dolphin Sea populations) likely to occur occur within area
within area
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Value/Sensitivity

Common
Name

Scientific Name

EPBC Act Operational
Status Area

(CE = Critically Presence
Endangered

E = Endangered

V = Vulnerable

M = Migratory

CD =

Conservation

Dependent)

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within
the EMBA

Santos

Relevant Events

Dugong Dugong dugon M v Species or v Breeding known to
species known occur within area
to occur within Overlaps with BIA
area for foraging and

breeding, calving
and nursing

Sperm whale Physeter M v Species or v Species or species

macrocephalus species habitat habitat may occur
may occur within area
within area

Australian Sousa sahulensis M v Species or v Species or species

humpback species habitat habitat known to

dolphin likely to occur occur within area
within area

Australian Orcaella M v Species or v Species or species

snubfin heinsohni species habitat habitat known to

dolphin may occur occur within area
within area
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Santos

Relevant Events

Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Southern Eubalaena E X N/A v Species or species
right whale australis habitat likely to
occur within area
Pygmy right Caperea M X N/A v Species or species
whale marginata habitat may occur
within area
Australian Neophoca \Y X N/A v Breeding known to
sea lion cinerea occur within area
Overlaps with BIA
for foraging
Antarctic Balaenoptera M X N/A v Species or species
minke whale bonaerensis habitat likely to
occur within area
Protected Species and Communities: Marine Reptiles
Short-nosed Aipysurus CE U Species or v Species or species
seasnake apraefrontalis species habitat habitat known to
likely to occur occur within area
within area

Planned
Light emissions

Noise emissions
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Value/Sensitivity

Common
Name

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

Leaf-scaled Aipysurus CE v Species or v Species or species
snake foliosquama species habitat habitat may occur
known to occur within area
within area
Loggerhead Caretta caretta E,M v Congregation or v Breeding known to
turtle aggregation occur within area
known to occur Overlaps with BlAs
within area and critical habitats
Overlaps with
interesting BIA
Green turtle Chelonia mydas vV, M v Congregation or v Breeding known to
aggregation occur within area
known to occur Overlaps with BIAs
within area and critical habitats
Overlaps with
BIAs and critical
habitats
Leatherback Dermochelys E, M v Species or v Species or species
turtle coriacea species habitat habitat likely to
likely to occur occur within area
within area

Santos

Relevant Events

Planned operational
discharges

Spill response
operations

Unplanned

Hydrocarbon
releases

Non-hydrocarbon
releases

Marine fauna
interaction

Introduction of IMS
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Value/Sensitivity

Common

Scientific Name

EPBC Act
Status

Operational
Area

Particular
Values or

Offshore
EMBA

Particular Values or
Sensitivities Within

Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Hawksbill Eretmochelys V,M v Congregation or v Breeding known to
turtle imbricata aggregation occur within area
known to occur Overlaps with BlAs
within area and critical habitats
Overlaps with
internesting
habitat (60 km
off Barrow
Island)
Flatback Natator vV, M v Congregation or v Breeding known to
turtle depressus aggregation occur within area

known to occur
within area

Overlap with
internesting BIA
(60 km of
Montebello
Islands and from
Dampier
Archipelago)

Overlaps with BIAs
and critical habitats
(including mating,
aggregation,
foraging and
internesting)

Santos

Relevant Events
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Offshore
EMBA

Particular Values or Relevant Events

Sensitivities Within

Particular
Values or

EPBC Act Operational
Status Area

Value/Sensitivity

Common Scientific Name

Name

(CE = Critically
Endangered

E = Endangered
V = Vulnerable
M = Migratory
CD =
Conservation
Dependent)

Presence

Sensitivities
Within
Operational
Area

Presence

the EMBA

Olive ridley Lepidochelys E, M X N/A v Species or species
turtle olivacea habitat known to
occur within area
Protected Species and Communities: Marine Birds
Roseate tern Sterna dougallii M v Foraging, v Breeding known to
feeding or occur within area
related
behaviour likely
to occur within
area
Overlaps with
breeding BIA
Curlew Calidris CE,M v Species or v Species or species
sandpiper ferruginea species habitat habitat known to
may occur occur within area
within area
Red knot Calidris canutus E, M v Species or v Species or species
species habitat habitat known to
may occur occur within area
within area

Planned

Light emissions
Noise emissions

Planned operational
discharges

Spill response
operations

Unplanned
Hydrocarbon
releases

Non-hydrocarbon
releases

Marine fauna
interaction

Introduction of IMS
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Southern Macronectes E, M v Species or v Species or species
giant petrel giganteus species habitat habitat may occur
may to occur within area
within area
Eastern Numenius CE,M v Species or v Species or species
curlew madagascariensis species habitat habitat may occur
may occur within area
within area
Common Anous stolidus M v Species or v Species or species
noddy species habitat habitat likely to
may occur occur within area
within area Overlaps foraging
BIA (provisioning
young)
Streaked Calonectris M v Species or v Species or species
shearwater leucomelas species habitat habitat likely to
likely to occur occur within area
within area

Santos

Relevant Events
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Value/Sensitivity

Common
Name

Scientific Name

EPBC Act Operational
Status Area

(CE = Critically Presence
Endangered

E = Endangered

V = Vulnerable

M = Migratory

CD =

Conservation

Dependent)

Particular
Values or
Sensitivities
Within
Operational
Area

Offshore
EMBA
Presence

Particular Values or
Sensitivities Within
the EMBA

Santos

Relevant Events

Lesser Fregata ariel M v Species or v Species or species
frigatebird species habitat habitat known to
likely to occur occur within area
within area Overlaps with
breeding, foraging
BIA
Common Actitis M v Species or v Species or species
sandpiper hypoleucos species habitat habitat known to
may occur occur within area
within area
Sharp-tailed Calidris M v Species or v Species or species
sandpiper acuminata species habitat habitat known to
may occur occur within area
within area
Pectoral Calidris M v Species or v Species or species
sandpiper melanotos species habitat habitat may occur
may occur within area
within area
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Santos

Relevant Events

Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Australian Sternula nereis \Y v Breeding known Breeding known to
fairy tern nereis to occur within occur within area
area Overlaps with
Overlaps with breeding and
breeding BIA foraging BlAs
Fork-tailed Apus pacificus M v Species or Species or species
swift species habitat habitat likely to
likely to occur occur within area
within area
Lesser Thalasseus M v Breeding known Breeding known to
crested tern bengalensis to occur within occur within area
area Overlaps with
Overlaps with breeding BIA
breeding BIA
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or Relevant Events
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Wedge-tailed Ardenna pacifica M X Was not v Breeding known to
shearwater identified by the occur within area
Protected Overlaps with
Matter Search breeding and
Tool; however, foraging BIA
this area
overlaps with
breeding BIA
White-tailed Phaethon M v Species or v Species or species
tropicbird lepturus species habitat habitat likely to
may occur occur within area
within area Overlaps breeding
BIA
Christmas Phaethon E, M v Species or v Species or species
Island lepturus fulvus species habitat habitat may occur
white-tailed may occur within area
tropic bird within area
Osprey Pandion M v Species or v Breeding known to
haliaetus species habitat occur within area
may occur
within area
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or Relevant Events
D Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Red-tailed Phaethon E, M 4 N/A 4 Breeding known to
tropicbird rubricauda occur within area
westralis
Great knot Calidris CE,M X N/A v Species or species
tenuirostris habitat known to
occur within area
Whimbrel Numenius M X N/A v Species or species
phaeopus habitat known to
occur within area
Wood Tringa glareola M X N/A v Species or species
sandpiper habitat known to
occur within area
Sanderling Calidris alba M X N/A v Species or species
habitat known to
occur within area
Ruddy Arenaria M X N/A v Species or species
turnstone interpres habitat known to
occur within area
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or Relevant Events
D Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Grey-tailed Tringa brevipes M X N/A v Species or species
tattler habitat known to
occur within area
Terek Xenus cinereus M X N/A v Species or species
sandpiper habitat known to
occur within area
Red-necked Calidris ruficollis M X N/A v Species or species
stint habitat known to
occur within area
Grey plover Pluvialis M X N/A v Species or species
squatarola habitat known to
occur within area
Red goshawk Erythrotriorchis E X N/A v Species or species
radiatus habitat may occur
within area
Black-tailed Limosa limosa M X N/A v Species or species
godwit habitat known to
occur within area
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or Relevant Events
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Bar-tailed Limosa lapponica V,M X N/A v Species or species
godwit habitat may occur
within area
Northern Limosa lapponica CE X N/A v Species or species
Siberian menzbierii habitat may occur
bar-tailed within area
godwit
Asian Limnodromus M X N/A v Species or species
dowitcher semipalmatus habitat may occur
within area
Greater Fregata minor M X N/A v Species or species
frigatebird habitat may occur
within area
Caspian tern Hydroprogne M X N/A v Breeding known to
caspia occur within area
Little tern Sternula M X N/A v Congregation or
albifrons aggregation known
to occur within area
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Bridled tern Onychoprion M X N/A v Breeding known to
anaethetus occur within area
Overlaps foraging
BIA
Oriental Charadrius M X N/A v Species or species
plover veredus habitat may occur
within area
Greater sand Charadrius V, M X N/A 4 Species or species
plover leschenaultii habitat may occur
within area
Oriental Glareola M X N/A v Species or species
pratincole maldivarum habitat may occur
within area
Greater Thalasseus bergii M X N/A v Breeding known
crested tern occur within area
Caspian tern Sterna caspia M X N/A v Breeding known
occur within area
Overlaps foraging
BIA

Santos

Relevant Events
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or Relevant Events
e Status Area Values or EMBA Sensitivities Within

Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA

Endangered Within

E = Endangered Operational

V = Vulnerable Area

M = Migratory

CD =

Conservation

Dependent)
Common Tringa nebularia M X N/A v Species or species
greenshank habitat likely to

occur within area
White- Malurus \Y X N/A v Species or species
winged fairy- leucopterus habitat likely to
wren edouardi occur within area
(Barrow
Island)
White- Malurus \Y X N/A v Species or species
winged fairy- leucopterus habitat likely to
wren (Dirk leucopterus occur within area
Hartog
Island)
Night parrot Pezoporus E X N/A v Species or species
occidentalis habitat may occur
within area
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Soft- Pterodroma \Y X N/A v Foraging, feeding or
plumaged mollis related behaviour
petrel known to occur
within area
Overlaps with
foraging BIA
Campbell Thalassarache V,M X N/A v Species or species
albatross impavida habitat may occur
within area
Flesh-footed Ardenna M X N/A v Foraging, feeding or
shearwater carneipes related behaviour
likely to occur within
area
Australian Anous \Y X N/A v Foraging, feeding or
lesser noddy tenuirostris related behaviour
melanops known to occur
within area
Overlaps with
foraging BIA

Santos

Relevant Events
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Value/Sensitivity

Common

Scientific Name

EPBC Act
Status

Operational
Area

Offshore
EMBA

Particular
Values or

Particular Values or
Sensitivities Within

Santos

Relevant Events

Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Amsterdam Diomedea E,M X N/A v Species or species
albatross amsterdamensis habitat likely to
occur within area
Southern Diomedea vV, M X N/A v Species or species
royal epomophora habitat likely to
albatross occur within area
Wandering Diomedea vV, M X N/A v Species or species
albatross exulans habitat likely to
occur within area
Northern Macronectes VvV, M X N/A v Species or species
giant petrel halli habitat may occur
within area
Abbott’s Papasula abbotti E X N/A v Species or species
booby habitat may occur
within area
Masked Sula dactylatra M X N/A v Breeding known to
booby occur within area
Red-footed Sula sula M X N/A v Breeding known to
booby occur within area
Santos Ltd | Varanus Island Hub Operations EP for Commonwealth Waters Page 101 of 606



Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or
D Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Brown booby Sula leucogaster M X N/A v Breeding known to
occur within area
Black- Thalassarche V,M X N/A v Species or species
browed melanophris habitat may occur
albatross within area
White- Thalassarche vV, M X N/A v Foraging, feeding or
capped steadi related behaviour
albatross likely to occur within
area
Sooty Phoebetria fusca V, M X N/A v Species or species
albatross habitat may occur
within area
Blue petrel Halobaena \Y X N/A v Species or species
caerulea habitat may occur
within area
Australian Rostratula E X N/A v Species or species
painted snipe australis habitat may occur
within area

Santos

Relevant Events
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Value/Sensitivity EPBC Act Operational Particular Offshore Particular Values or
e Status Area Values or EMBA Sensitivities Within
Common Scientific Name L.
Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)
Shy albatross Thalassarche E, M X N/A v Species or species
cauta habitat may occur
within area
Indian Thalassarche V,M X N/A v Foraging, feeding or
yellow-nosed carteri related behaviour
albatross may occur within
area
Christmas Fregata andrewsi E, M X N/A v Foraging, feeding or
Island related behaviour
frigatebird may occur within
area
Fairy prion Pachyptila turtur \Y X N/A v Species or species
(southern) subantarctica habitat may occur
within area
Southern Aphelocephala \Y X N/A v Species or species
Whiteface leucopsis habitat may occur
within area
Red-rumped Cecropis daurica M X N/A v Species or species
Swallow habitat may occur
within area

Santos

Relevant Events

Santos Ltd | Varanus Island Hub Operations EP for Commonwealth Waters

Page 103 of 606



Value/Sensitivity

Common

Scientific Name

EPBC Act
Status Area

Operational

Particular
Values or

Offshore
EMBA

Particular Values or
Sensitivities Within

Name (CE = Critically Presence Sensitivities Presence the EMBA
Endangered Within
E = Endangered Operational
V = Vulnerable Area
M = Migratory
CD =
Conservation
Dependent)

Grey falcon Falco hypoleucos \Y X N/A v Species or species
habitat known to
occur within area

Barn swallow Hirundo rustica M X N/A v Species or species
habitat known to
occur within area

Grey wagtail Motacilla cinerea M X N/A v Species or species
habitat may occur
within area

Yellow Motacilla flava M X N/A v Species or species

wagtail habitat may occur
within area

Painted Turnix varius E X N/A v Species or species

button-quail scintillans habitat likely to

(Houtman occur within area

Abrolhos)

Santos

Relevant Events
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Santos

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).

Table 3.7: Threats and strategies from recovery plans, conservation advice and management plans relevant to the activity

Recovery Plan, Conservation Advice or Threats/Strategies Identified as Relevant to the Addressed

Management Plan activity Where
Relevant for
Receptor

Groups in EP
Section

Fish and Sharks

Dwarf sawfish Sawfish and River Sharks Multispecies Recovery Habitat degradation due to increasing human 6.5,7.6 to
Plan (DoE, 2015a) development 7.9

Approved Conservation Advice on Pristis clavata
(Dwarf Sawfish) (2009)

Green sawfish Commonwealth Conservation Advice on Pristis Habitat degradation and modification 6.5,7.6 to
zijsron (green sawfish) (DoEE, 2008a) 7.9

Sawfish and River Sharks Multispecies Recovery
Plan (DoE, 2015a)

Great white shark Recovery Plan for the White Shark (Carcharodon Ecosystem effects as a result of habitat 6.5,7.6 to
carcharias) (DSEWPaC, 2013a) modification and climate change 7.9
Grey nurse shark Pollution and disease 7.6t07.9
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Recovery Plan, Conservation Advice or
Management Plan

Santos

Threats/Strategies Identified as Relevant to the
activity

Addressed
Where
Relevant for
Receptor
Groups in EP
Section

candidum (blind cave eel) (DoEE, 2008c)

to unplanned discharges, given the habitat of this
species)

Recovery Plan for the Grey Nurse Shark Ecosystem effects - habitat modification and 6.5,7.6t07.9
(Carcharias taurus) (DoE, 2014) climate change
Whale shark Approved Conservation Advice for Rhincodon Boat strike from large vessels 7.2
typus (whale shark) (TSSC, 2015a . . . . .
ypus | ) ) Habitat disruption from mineral exploration, 7.6t07.9
production and transportation
Marine debris 7.3
Northern river shark Approved Conservation Advice for Glyphis Habitat degradation and modification 6.5,7.6 to
garricki (northern river shark) (2014) 7.9
Marine debris (potential) 7.3
Largetooth sawfish Approved Conservation Advice for Pristis pristis Habitat degradation and modification 6.5,7.6 to
(largetooth sawfish) 7.9
Marine debris (potential) 7.3
Sawfish and River Sharks Multispecies Recovery Habitat degradation and modification 6.5,7.6 to
Plan (2015a) 7.9
Blind gudgeon Approved Conservation Advice for Milyeringa Habitat degradation and modification (as relevant 7.6t07.9
veritas (blind gudgeon) (DoEE, 2008b) to unplanned discharges, given the habitat of this
species)
Blind cave eel Approved Conservation Advice for Ophisternon Habitat degradation and modification (as relevant 7.6t07.9

Marine Mammals
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Recovery Plan, Conservation Advice or
Management Plan

Santos

Threats/Strategies Identified as Relevant to the
activity

Addressed
Where
Relevant for
Receptor
Groups in EP
Section

Blue whale Blue Whale Conservation Management Plan 2015 Noise interference 6.1
- 2025 (DoE, 2015c¢ . .
( ) Habitat degradation 6.5,7.6 to
7.9
Vessel disturbance 7.2
Southern right whale National Recovery Plan for the Southern Right Vessel strike 7.2
Whale Eubalaena australis (DCCEEW, 2024 . .
( ) Habitat modification 6.5,7.6 to
7.9
Anthropogenic underwater noise 6.1
Pollution — acute chemical discharge 6.7,7.4,7.6
and 7.9.
Fin whale Approved Conservation Advice for Balaenoptera Anthropogenic noise and acoustic disturbance 6.1
hysalus (fin whale) (TSSC, 2015b . L .
physalus (fin whale) ( ) Habitat degradation including coastal 6.5,7.6t07.9
development, port expansion and aquaculture
Pollution (persistent toxic pollutants) 7.6t07.9
Vessel strike 7.2
Sei whale Approved Conservation Advice for Balaenoptera Anthropogenic noise and acoustic disturbance 6.1
b li i whale) (TSSC, 2015
orealis (sei whale) { c) Habitat degradation including pollution (increasing 6.5,7.6 to
port expansion and coastal development) 7.9
Pollution (persistent toxic pollutants) 7.6t07.9
Vessel strike 7.2
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Recovery Plan, Conservation Advice or Threats/Strategies Identified as Relevant to the Addressed
Management Plan activity Where
Relevant for
Receptor
Groups in EP
Section
Australian sea lion Recovery Plan for the Australian Sea Lion Noise 6.1
Neophoca cinerea) (DSEWPaC, 2013b . . . .
( P ) ) Entanglement in marine debris (primary threat) 73t07.9
Human disturbance 7.2
Direct killing (deliberate) 7.2
Habitat degradation 73t07.9
Pollution and oil spills 7.3t07.9
Marine Reptiles
Loggerhead turtle Recovery Plan for Marine Turtles in Australia Marine debris — entanglement and ingestion 7.3
(WA genetic stock) 2017-2027 (DoEE, 2017) (moderate, unknown)
Vessel disturbance (moderate) 7.2
Habitat modification — infrastructure/coastal 7.3t07.9

development (moderate)

Chemical and terrestrial discharge — acute (high), 6.7,7.4to
chronic (low) 7.9
Noise interference — acute (moderate), chronic 6.1

(moderate, unknown)

Diseases and pathogens (low; unknown) 7.1

Light pollution (moderate) 6.2
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Recovery Plan, Conservation Advice or Threats/Strategies Identified as Relevant to the Addressed
Management Plan activity Where
Relevant for
Receptor
Groups in EP
Section
Green turtle Recovery Plan for Marine Turtles in Australia Chemical and terrestrial discharge — acute (NWS, 6.7,7.4t07.9
(NWS genetic stock [NWS], Scott- 2017-2027 (DoEE, 2017) AR, ScBr — high), chronic (NWS — moderate, AR —
Browse genetic stock [ScBr], high, ScBr — high).
Ashmore genetic stock [AR]) Habitat modification — infrastructure/coastal 7.3t07.9
development (NWS — moderate, AR — low, ScBr —
high)
Marine debris — entanglement (NWS — moderate, 7.3

AR —very high, ScBr — moderate; unknown) and
ingestion (NWS — low; unknown, AR — moderate,
ScBr — moderate).

Vessel disturbance (moderate) 7.2

Noise interference — acute (NWS — moderate; 6.1
unknown, AR — low, ScBr — moderate), chronic
(NWS — moderate; unknown, AR — low, ScBr —
moderate; unknown)

Diseases and pathogens (low; unknown for AR and 7.1
ScBr)
Light pollution (NWS — high, AR — moderate, ScBr — 6.2
moderate)

Leatherback turtle Approved Conservation Advice on Dermochelys Boat strike 7.2

i DoE, 2008
coriacea (DoE, ) Changes to breeding sites 7.6t07.9

Ingestion of marine debris 7.3
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Recovery Plan, Conservation Advice or Threats/Strategies Identified as Relevant to the Addressed
Management Plan activity Where
Relevant for
Receptor
Groups in EP
Section
Recovery Plan for Marine Turtles in Australia Chemical and terrestrial discharge — acute (low), 6.7,7.6 to
2017-2027 (2017) chronic (low; unknown) 7.9
Marine debris — entanglement (moderate) and 7.3
ingestion (high)
Habitat modification — infrastructure/coastal 7.6t07.9
development (moderate)
Vessel disturbance (moderate) 7.2
Noise interference — acute (low; unknown), chronic 6.1
(low; unknown)
Light pollution (low) 6.2
Hawksbill turtle Recovery Plan for Marine Turtles in Australia Chemical and terrestrial discharge — acute 6.7,7.4to
(WA genetic stock) 2017-2027 (DoEE, 2017) (moderate), chronic (moderate) 7.9
Marine debris — entanglement (moderate) and 7.3
ingestion (low; unknown)
Habitat modification — infrastructure/coastal 6.5,7.6 to
development (moderate) 7.9
Vessel disturbance (moderate) 7.2
Noise interference — acute (moderate), chronic 6.1
(moderate; unknown)
Light pollution (high) 6.2
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Recovery Plan, Conservation Advice or
Management Plan

Santos

Threats/Strategies Identified as Relevant to the
activity

Addressed
Where
Relevant for
Receptor
Groups in EP
Section

Olive ridley turtle Recovery Plan for Marine Turtles in Australia Chemical and terrestrial discharge — acute (high), 6.7,7.4to
(NT genetic stock) 2017-2027 (DoEE, 2017) chronic (moderate) 7.9

Marine debris — entanglement (very high) and 7.3

ingestion (moderate; unknown)

Habitat modification — infrastructure / coastal 6.5,7.6t07.9

development (low)

Vessel disturbance (moderate) 7.2

Light pollution (moderate) 6.2
Flatback turtle Recovery Plan for Marine Turtles in Australia Chemical and terrestrial discharge — acute (high), 6.7,7.4to
(Pilbara coast genetic stock (Pil) 2017-2027 (DoEE, 2017) chronic (moderate) 7.9
and South-west Kimberley coast Marine debris — entanglement (moderate) and 7.3
genetic stock (swKim)) ingestion (low)

Habitat modification — infrastructure / coastal 6.5,7.6to

development (Pil — high, swKim — moderate) 7.9

Vessel disturbance (moderate) 7.2

Light pollution (Pil — high, swKim — moderate) 6.2
Short-nosed seasnake Approved Conservation Advice on Aipysurus Degradation of reef habitat, primarily as a result of 7.6t07.9

apraefrontalis (Short-nosed Seasnake)
(DSEWPaC, 2011a)

coral bleaching (primary threat)

Oil and gas exploration

6.1,6.2,6.7,
7.6t07.9
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Recovery Plan, Conservation Advice or Threats/Strategies Identified as Relevant to the Addressed
Management Plan activity Where
Relevant for
Receptor
Groups in EP
Section
Leaf-scaled seasnake Approved Conservation Advice for Aipysurus Degradation of reef habitat, primarily as a result of 7.6t07.9
foliosquama (Leaf-scaled Seasnake) (DSEWPaC, coral bleaching (primary threat)
2011b
) Oil and gas exploration 6.1,6.2,6.7,
7.6t07.9
All migratory shorebirds Wildlife Conservation Plan for Migratory Ensure all areas of important habitat for seabirds 6.7,7.6t07.9
Shorebirds (DoE, 2015d) are considered in the development assessment
process
Manage the effects of anthropogenic disturbance 6.1,6.2,6.7,
to seabird breeding and roosting areas 7.6t07.9
All seabirds Wildlife Conservation Plan for Seabirds Habitat modification 6.7,7.6to
(Commonwealth of Australia, 2020) 7.9
Marine debris 6.7,7.6to
7.9
Marine debris 6.7,7.6to
7.9
All petrels and albatrosses National Recovery Plan for Threatened Marine pollution 6.7,7.6 to
Albatrosses and Giant Petrels 2011-2016 7.9
(DSEWPaC, 2011c)
Curlew sandpiper Approved Conservation Advice for Calidris Habitat loss and degradation from pollution 7.6t07.9
ferruginea (Curlew Sandpiper) (DoEE, 2015)
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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

Eastern curlew Approved Conservation Advice for Numenius Habitat loss and degradation from pollution 7.6t07.9
madagascariensis (Eastern Curlew) (DoEE, 2015)
Australian fairy tern Approved Conservation Advice for Sternula QOil spills, particularly in Victoria (potential threat) 7.6t07.9
nereis (Fairy Tern) (DSEWPaC, 2011d)
Red knot Conservation Advice Calidris canutus (Red Knot) Habitat loss and habitat degradation 7.6t07.9
TSSC, 2016
( ’ 3 Pollution/contamination impacts 7.6t07.9
Direct mortality (bird strike) 7.2
Great knot Conservation Advice Calidris tenuirostris Great Habitat loss and degradation 7.6t07.9
Knot (Threatened Species Scientific C itt
not (Threatened Species Scientific Committee, 0il pollution 2.6t07.9
2016b)
Red goshawk National Recovery Plan for the Red Goshawk Habitat loss and degradation 7.6t07.9
Erythrotriorchi diat D t t of
ry' rotriorchis radiatus (Department o Ol pollution 7.6107.9
Environment and Resource Management, 2012)
Bar-tailed godwit Wildlife Conservation Plan for Migratory Habitat loss and habitat degradation 7.6t07.9
Shorebirds (DoE, 2015d
irds ( ! ) Pollution/contamination impacts 7.6t07.9
Conservation Advice for Limosa lapponica baueri
(Bar-tailed godwit (western Alaskan)) (TSSC,
2016b)
Habitat loss and habitat degradation 7.6t07.9
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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

Northern Siberian bar-tailed Wildlife Conservation Plan for Migratory Pollution/contamination impacts 7.6t07.9
godwit Shorebirds (DoE, 2015d)

Conservation Advice Limosa lapponica menzbieri

(Bar-tailed godwit (northern Siberian)) (TSSC,

2016c¢)
White-winged fairy-wren (Barrow Approved Conservation Advice for Malurus Degradation of habitat by fire and development 7.6t07.9
Island) leucopterus edouardi (White-winged Fairy-wren

(Barrow Island)) (DEWHA, 2008a)
Christmas Island white-tailed Conservation Advice Phaethon lepturus fulvus Habitat disturbance 7.6t07.9
tropicbird white-tailed tropicbird (Christmas Island)

(Threatened Species Scientific Committee, 2014)
White-winged fairy-wren (Dirk Approved Conservation Advice for Malurus N/A — all threats are related to terrestrial N/A

Hartog Island)

leucopterus (White-winged 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,
2016e)

environment
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Australian painted snipe

Recovery Plan, Conservation Advice or
Management Plan

activity

Approved Conservation Advice for Rostratula
australis (Australian painted snipe) (DSEWPaC,
2013)

Abbott’s booby

Approved Conservation Advice for Papasula
abbotti (Abbott's booby) (TSSC, 2015g)

Night parrot

Approved Conservation Advice for Pezoporus
occidentalis (night parrot) (TSSC, 2016f)

Threats/Strategies Identified as Relevant to the

Santos

Addressed
Where
Relevant for
Receptor
Groups in EP
Section

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.

Value/Sensitivity

Table 3.8: Summary of socio-economic activities that may occur in the operational area

Description

Operation
al Area
Presence

Relevant
Events
Within
Operational
Area

Relevant Events
Within EMBA

Commercial
fisheries —
Commonwealth
(Figure 3.17)

Three Commonwealth fisheries overlap the operational area: the Western Tuna
and Billfish Fishery, the Southern Bluefin Tuna Fishery, and the Western Skipjack
Tuna Fishery (Section 3.2.5).

In recent years, fishing effort associated with the Western Tuna and Billfish
Fishery has concentrated off south-west Western Australia and South Australia,
with no current effort on the NWS (Patterson et al., 2018).

Planned

Interaction
with other
users
(Section 6.6
)

Unplanned
Unplanned
hydrocarbon
spills
(Sections 7.6
to7.9)
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Value/Sensitivity

Description

Operation
al Area
Presence

Relevant
Events
Within
Operational
Area

Santos

Relevant Events

Within EMBA

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, 2023). 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 State fisheries active within the operational area are the Pilbara Trap, Line and v Planned Unplanned
fisheries — State Fish Trawl Managed Fisheries, the Mackerel Fishery Area 2, the Onslow and Interaction Unplanned
(Figure 3.18 and Nickol Bay Prawn Limited Entry Fishery, Pearl Oyster Managed Fishery, and with other hydrocarbon
Figure 3.19) Pilbara Developing Crab Fishery (Table 3.9). users spills
(Section 6.6 (Sections 7.6
) to7.9
Qil and gas (Figure Various petroleum exploration and production activities have been undertaken v Planned Unplanned
3.21) within the North West Shelf. In the operational area, East Spar pipeline is crossed Interaction Unplanned
by four pipelines, two flowlines and two umbilicals owned by Chevron. Outside of with other hydrocarbon
the operational area, but within the permit area, the Pluto gas pipeline transects USers spills
the southwest corner (approximately 5 km from the operational area). Vessels (Section 6.6 (Sections 7.6
servicing oil and gas operations in the region may pass through the area enroute ) t0 7.9)

to facilities; however, since vessel transit is not classed as a petroleum activity,
potential impacts to vessels are discussed under ‘Shipping’ below.

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.
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Value/Sensitivity

Description

Operation
al Area
Presence

Relevant
Events
Within
Operational
Area

Santos

Relevant Events
Within EMBA

Shipping Shipping using North West Shelf waters includes iron ore carriers, oil tankers and v Planned Unplanned
(Figure 3.22) other vessels proceeding to or from the ports of Dampier, Port Walcott and Port Interaction Unplanned
Hedland; however, these are predominantly heading north from these ports. with other hydrocarbon
The proposed operational area does not overlap any major shipping lanes (more users spills
than 20 km away), although vessel traffic may be encountered throughout the (Section 6.6 (Sections 7.6
operational area as commercial vessels transit around the Montebello Islands and ) to 7.9)
support vessels conduct operations with the offshore infrastructure.
Recreational fishing Within the operational area, there are no known natural seabed features that - N/A Unplanned
would aggregate fishes and that are typically targeted by recreational fishers. Unplanned
Given the water depths and distance from the nearest mainland, it is unlikely hydrocarbon
recreational fishing would occur in the vicinity. spills
Recreational fishing does occur within the EMBA and therefore could be impacted (Sections 7.6
by a loss of well control. to 7.9)
Defence In consultation, Defence has advised no concerns with this proposed activity - N/A N/A
(Section 3.2.5).
Shipwrecks One hundred and thirty three shipwrecks are sited within the EMBA. The closest - N/A Unplanned
shipwreck to the operational area is the Perentie, wrecked in 1976 on Barrow Unplanned
Island. hydrocarbon
spills
(Sections 7.6
to7.9)
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 recreational hydrocarbon
activities, such as boating, diving and fishing, occur near the coast and spills
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Value/Sensitivity Description Operation Relevant Relevant Events
al Area Events Within EMBA
Presence Within
Operational
Area
Montebello Islands. These activities are concentrated in the vicinity of the (Sections 7.6
population centres, such as Exmouth, Dampier and Onslow. to7.9)

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 operational - N/A Unplanned
area. Unplanned
There are no Native Title or Indigenous Land Use Agreements (ILUAs) within the hydrocarbon
operational area. Eight Native Title and eleven certified ILUAs overlap the EMBA. spills

Aboriginal Heritage Inquiry System identified 92 registered Aboriginal heritage (Sections 7.6

sites that occur within the EMBA. to 7.9)

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 3.17, Figure 3.18 and Figure 3.19 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

Value/Sensitivity

environment that may be affected

Description

Commonwealth-managed Fisheries

Operational
Area
Presence

EMBA
Presence

Relevant Events
within the
Operational Area
and the EMBA

Tuna

State-managed Fish

Abrolhos Islands

and Mid-West

North West Shelf.

All the waters of the
Indian Ocean adjacent

Northwest Slope Extends from 114° E to X v Historical effort in
Trawl approximately 125° E the EMBA, targeting
off the WA coast scampi and prawns.
between the 200 m
isobath and the outer
limit of the Australian
Fishing Zone.
Western Demersal trawl X v Fishing effort for a
Deepwater Trawl seaward of the 200 m diverse range of
Fishery isobaths. tropical and
temperate species.
Small Pelagic Purse-seine and X v Historical effort in
Fishery midwater trawling. the EMBA, targeting
sardines, mackerel
and redbait.
Western Tuna Extends westward v v No active commercial
and Billfish from Cape York fishing in the area in
Fishery Peninsula (142°30’ E) the past years.
off Queensland to 34° S However, fisheries
off the WA west coast. overlap the EMBA
It also extends and therefore fishing
eastward from 34° S off vessels could be
the west coast of WA encountered in low
across the Great density.
Australian Bight to
141° E at the South
Australian—Victorian
border.
Western Skipjack There has been no v v
Tuna Fishery fishing effort since the
2009 season in South
Australia. No current
effort on North West
Shelf.
Southern Bluefin No current effort on v v

Low opening otter
trawl systems
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Operational
Area
Presence

EMBA
Presence

Santos

Relevant Events
within the
Operational Area
and the EMBA

Trawl Managed
Fishery

to Western Australia
between 27°51'S
latitude and 29°03' S
latitude on the
landward side of the
200 m isobath.

operating to target
saucer scallops and
prawns.

Pearl Oyster
Managed Fishery

Mostly operate March
to June.

Broome Prawn Operates off Broome X v Unplanned events
Managed Fishery and targets western that may occur in the
king and coral prawns. operational area and
the EMBA could
disrupt fishing
activities; however,
the likelihood of
these events is low.
Exmouth Gulf Sheltered waters of X v Unplanned events
Prawn Managed Exmouth Gulf. that may occur in the
Fishery Essentially the western operational area and
half of the Exmouth the EMBA could
Gulf (eastern partis a disrupt fishing
nursery ground). The activities; however,
Muiron Islands and the likelihood of
Point Murat provide these events is low.
the western boundary;
Serrurier Island
provides the northern
limit.
Nickol Bay Prawn Primarily targets X v Unplanned events
Managed Fishery banana prawns using that may occur in the
otter trawl methods operational area and
along the western part the EMBA could
of the North West Shelf disrupt fishing
in coastal shallow activities; however,
waters. the likelihood of
these events is low.
Kimberley Prawn Operates off the north X v Unplanned events
Managed Fishery of the state between that may occur in the
Koolan Island and Cape operational area and
Londonderry. Primarily the EMBA could
targets banana prawns. disrupt fishing
activities; however,
the likelihood of
these events is low.
v v Given the water

depths of the
operational area,
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Description

Operational
Area
Presence

EMBA
Presence

Santos

Relevant Events
within the
Operational Area
and the EMBA

Operational area does
occur within the
boundaries of Zone 1
for the fishery. There
was no active fishing in
Zone 1 of the Pearl
Oyster Managed
Fishery since 2016,
however a small
number of culture
shells have been taken,
which is restricted to
shallow diving depths.

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 ‘all the
Western Australian
waters between the
Exmouth Prawn Fishery
and the Nickol Bay
Prawn Fishery east of
114239.9' on the
landward side of the
200 m depth isobath’.

Significant disruption
unlikely to occur due
to vast area fished.

Pilbara Fish
Trawl (interim),
Trap and Line
Managed
Fisheries

Use a combination of
vessels, effort
allocations (time), gear
limits, plus spatial
zones (including
extensive trawl
closures) as
management
measures. The Trawl
Fishery lands the
largest component of
the catch of demersal
finfish in the Pilbara
(and North Coast
Bioregion) comprising
more than 50 scalefish
species. In comparison,
the Trap Fishery retains
a subset of about 45 to
50 scalefish species,
and while the Line
Fishery catch
comprises a similar
number it also includes

The Pilbara Fish
Trawl fishery is
seaward of the 50 m
isobath and
landward of the 200
m isobaths. The Trap
Fishery generally
operates in shallow
waters around rocky
outcrops and reefs.
The Line Fishery is
seaward of the 30 m
isobath and
landward of the 200
m isobaths.

As the maximum
water depth in the
operational area is
110 m, significant
impacts are not
expected.

Unplanned events
that may occur in the
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Value/Sensitivity Description

Operational EMBA Relevant Events
Area Presence within the
Presence Operational Area

and the EMBA

some deeper offshore
species.

operational area and
the EMBA could
disrupt fishing
activities; however,
the likelihood of
these events is low.

Consultation with
DPIRD confirmed the
Halyard-2 and VI Hub
locations have been
closed to trawl
fishing since 1998
and hence were not
consulted with.

Lobster
Managed Fishery

This fishery targets the
western rock lobster
between Shark Bay and
Cape Leeuwin. Baited
traps (pots) and with a
commercial and

Pilbara Targets blue swimmer v Given the water
Developing Crab and mud crabs. depths of the
Fishery Crabbing activity along operational area,
the Pilbara coast is disruption to fishing
centered largely on the activities are unlikely
inshore waters. to occur.
Northern Primarily trap-based v Unplanned events
Demersal fishery targeting red that may occur in the
Scalefish emperor and goldband operational area and
Managed Fishery snapper. the EMBA could
disrupt fishing
activities; however,
the likelihood of
these events is low.
West Coast The offshore v Unplanned events
Demersal management area that may occur in the
Scalefish targets eightbar EMBA could disrupt
(Interim) grouper, hapuku, blue- fishing activities;
Managed Fishery eye treval