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Units of Measure

Santos

Unit Description ‘
°C degrees centigrade

g/m? grams per square metre

cP centipoise

dB decibels

dB(A) decibels A-weighting

ha hectare

HP horsepower

hrs hours

Hz hertz

kHz kilohertz

km kilometre (1000 metres)
km? square kilometres

km/hr kilometres per hour

L litre (1000 ml)

m metre (100 cm)

m’ square metre

m> cubic metre

m/s metres per second

mg/L milligrams per litre

ml millilitre

mm millimetres

nm nautical mile (1.856 km)

Pa Pascal (unit of pressure)
ppb parts per billion

ppm parts per million

Scf standard cubic foot (of gas)
SEL sound exposure level measured as dB re 1 pPa?s
t tonne (1000 kg)

vl micron
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Abbreviations

Abbreviation  Description

Santos

ACN Australian company number

AEP Australian Energy Producers

AFMA Australian Fisheries Management Authority

AHO Australian Hydrographic Office

AHS Australian Hydrographic Service

AHTS anchor handling tug and supply

AlS automatic identification system

ALARP as low as reasonably practicable

AMOSC Australian Marine Oil Spill Centre

AMP Australian Marine Park (Commonwealth)

AMSA Australian Maritime Safety Authority

API American Petroleum Institute

APPEA Australian Petroleum Production and Exploration Association

ASBTIA Australian Southern Bluefin Tuna Industry Association

AUD Australian dollar

BIA biologically important area

BOD biological oxygen demand

BOP blowout preventer

CFA Commonwealth Fisheries Association

CHa methane

CHARM chemical hazard and risk management

M control measure

CMMS Computerised Maintenance Management System

CMR Commonwealth marine reserves

Co, carbon dioxide

COLREGs International Rules for Preventing Collisions at Sea

CcpP cathodic protection

DAFF Department of Agriculture, Fisheries and Forestry (Commonwealth)

DAH dissolved aromatic hydrocarbon
Department of Agriculture, Water and the Environment, now Department of Climate

DAWE Change, Energy, the Environment and Water (DCCEEW) and Department of Agriculture,
Fisheries and Forestry (DAFF)

DBCA Department of Biodiversity, Conservation and Attractions (Western Australia)

DCCEEW Department of Climate Change, Energy, the Environment and Water (Commonwealth)
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DCMP Santos drilling and completions management process

DEWHA Department of the Environment, Water, Heritage and the Arts (Commonwealth), now
Department of Climate Change, Energy, the Environment and Water (DCCEEW)

DEMIRS Department of Mines, Energy Industry Regulation and Safety (Western Australia)

DNP Director of National Parks

DoE Department of the Environment (Commonwealth), now Department of Climate Change,
Energy, the Environment and Water (DCCEEW)

DoT Department of Transport

DP dynamic positioning

DPaW Department of Parks and Wildlife (Western Australia)

DPIRD Department of Primary Industries and Regional Development (Western Australia)
Department of Sustainability, Environment, Water, Population and Communities

DSEWPaC (Commonwealth), now Department of Climate Change, Energy, the Environment and
Water (DCCEEW))

DTM disconnectable turret mooring

EMBA environment that may be affected

ENVID environmental hazard identification workshop

EP environment plan

EPBC Act Environment Protection and Biodiversity Conservation Act 1999

EPO environmental performance outcome

EPS environmental performance standard

FAR floating asset removal

FPSO floating, production, storage and offtake vessel

GHG greenhouse gas

GHS globally harmonized system of classification and labelling of chemicals

HiVis high viscosity

H,S hydrogen sulfide

HEV high environmental value

HEVA high exposure value area

HOCNF harmonised offshore chemical notification format

HSE health, safety and environment

IBC intermediate bulk container

IMDG international maritime dangerous goods

IMS invasive marine species

IMT incident management team

IUCN International Union for the Conservation of Nature
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IWOCS intervention work over control system
JRCC Joint Rescue Coordination Centre

KEF key ecological feature

LC lethal concentration

LCM lost circulation material

Lowc loss of well control

LWIV light weight intervention vessel

LWIS light weight intervention system
MARPOL International Convention for the Prevention of Pollution from Ships
MBE multi-beam echo sounder

MC measurement criteria

MDO marine diesel oil

MEFF Mutineer, Exeter, Fletcher and Finucane
MEVA moderate exposure value area

MMO marine mammal observer

MNES matters of national environmental significance
MoC management of change

MODU mobile offshore drilling unit

MoU memorandum of understanding

MP marine park

MPNMP marine park network management plan
MWA Mid water arch

NADF non-aqueous drilling fluids

NC no contact

NEBA net environmental benefit analysis

N,O nitrous oxide

NOPSEMA National Offshore Petroleum Safety and Environmental Management Authority
NOx oxides of nitrogen

NORM naturally occurring radioactive material
NR nature reserve

NRP Nature recreation park

NSF National Science Foundation

NWS North-West Shelf

OCNS offshore chemical notification scheme
oDSs ozone-depleting substance
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OECD Organisation for Economic Cooperation and Development

OoIwW oil in water

OPEP oil pollution emergency plan

OPGGS(E)R Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023

OSPAR Convention for the Protection of the Marine Environment of the Northeast Atlantic

P&A plug and abandon

PAH polycyclic aromatic hydrocarbon

PAM passive acoustic monitoring

PBC Prescribed Body Corporate

PFW produced formation water

PCL pipe conveyed logging

PLONOR pose little or no risk to the environment

PMST protected matters search tool

PSV platform supply vessel

PSz Petroleum Safety Zone

PTS permanent threshold shift

PUDU production umbilical distribution unit

PWC perforated wash cement

ROAM riser-less open water abandonment module

ROV remotely operated vehicle

SAR subsea asset removal

SBE single-beam echo sounder

SBM synthetic based muds

SDS safety data sheet

SFRT subsea first response toolkit

SIL subsea intervention lubricator

SINTEE The Foundation for Scientific and Industrial Research at the Norwegian Institute of
Technology

SMPEP shipboard marine pollution emergency plan

SOLAS safety of life at sea

SOPEP shipboard oil pollution emergency plan

SOx oxides of sulphur

SPL sound pressure level

SSDI subsea dispersant injection

SSS side scan sonar
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Abbreviation  Description

TRSV tubing retrievable safety valve

TSSC threatened species scientific committee
TTS temporary threshold shift

UTA umbilical termination assembly

WA Western Australia

WAFIC Western Australian Fishing Industry Council
WBE well barrier envelope

WBM Water based mud

WHA world heritage area

WOMP well operations management plan

XT subsea tree
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1 Introduction

1.1 Environment Plan summary

Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2023 (OPGGS(E)R 2023)
Requirements

Regulation 35(6)

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

Regulation 35(7)

The summary:
(a) must include the following material from the environment plan for the activity:
(i) the location of the activity;
(i) a description of the receiving environment;
(iii) a description of the activity;
(iv) details of environmental impacts and risks of the activity;
(v) asummary 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;
(ix) details of the titleholder’s nominated liaison person for the activity; and

(b) must be to the satisfaction of NOPSEMA.

This summary of the Mutineer, Exeter, Fletcher and Finucane (MEFF) Plug and Abandonment Environment
Plan has been prepared from material provided in this EP. The summary consists of the following as required
by Regulation 35(7):

Relevant Section of EP containing EP
Summary Material

EP Summary Material Requirement

The location of the activity Section 2.1.1

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

Details of the environmental impacts and risks Sections 6 and 7

The control measures for the activity Sections 6 and 7

The arrangements for ongoing monitoring of the titleholder’s

. Section 8
environmental performance

Sections 6.8,7.4,7.5,7.6 and 7.7

Response arrangements in the oil pollution emergency plan
See Oil Pollution Emergency Plan (OPEP)

Consultation already undertaken and plans for ongoing consultation Section 4

Details of the titleholders nominated liaison person for the activity Section 1.5.1
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1.2 Activity overview

Santos Ltd (Santos) is preparing to plug and permanently abandon (P&A) well infrastructure within the MEFF
field (production licenses WA-26-L, WA-27-L & WA-54-L). The MEFF field is located in Commonwealth waters
approximately 160km offshore of Dampier, Western Australia (Figure 1-1). The water depth ranges from
approximately 130 m — 160 m.

The P&A activity will be carried out using either a mobile offshore drilling unit (MODU) or a light weight
intervention vessel (LWIV) with support vessels and helicopters. The P&A activity may also include an ROV
vessel for pre, during and/or post campaign work.

The P&A activity is planned to commence in Q2/Q3 2024 with an expected duration of approximately 280
days. However up to 12 months activity duration has been considered in evaluating the environmental
impacts to allow for unforeseen schedule delays. Both the actual start date and duration may vary depending
on further definition of the technical scope to P and A the wells, the availability of a suitable MODU/LWIV
and the capability of that MODU/LWIV.

This Environment Plan (EP) covers P&A activities and all MODU/LWIV, vessel and helicopter operations within
the operational area (the activity).
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1.3 Purpose of this Environment Plan

OPGGS(E)R 2023 Requirements

Regulation 34

For the purposes of section 33, the criteria for acceptance of an environment plan (the environment plan
acceptance criteria) for an activity are:

(a) is appropriate for the nature and scale of the activity; and

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

(c) demonstrates that the environmental impacts and risks of the activity will be of an acceptable level;
and

(d) provides for appropriate environmental performance outcomes, environmental performance
standards and measurement criteria; and

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

(f) does not involve the activity or part of the activity, other than arrangements for environmental
monitoring or for responding to an emergency, being undertaken in any part of a declared World
Heritage property; and

(g) demonstrates that:
. the titleholder has carries out the consultations required by section 25; and

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

(h) complies with the Act, this instrument and any other regulations made under the Act.

This EP has been prepared to address the environmental requirements of activities undertaken in
accordance with Commonwealth Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2023 (OPGGS(E)R), for acceptance by the National Offshore Petroleum Safety and
Environmental Management Authority (NOPSEMA).

In accordance with the OPGGS(E)R, this EP details the environmental impacts and risks associated with
the activity and demonstrates how these will be reduced to as low as reasonably practicable (ALARP) and
to an acceptable level. The EP provides an implementation strategy that will be used to measure and
report on environmental performance during planned activities and unplanned events to ensure impacts
and risks are continuously reduced to ALARP and are at an acceptable level. The environmental
management of the activity described in the EP complies with the Santos Environment, Health and Safety
Policy (Appendix A) and with all relevant legislation (Appendix B). This EP documents and considers all
relevant stakeholder consultation performed during the development of the EP.

This EP represents the third step in Santos’ approval pathway to decommissioning the MEFF field. Santos’
decommissioning approvals pathway for decommissioning the MEFF field is detailed in Section 1.5 of the
Mutineer-Exeter Cessation of Production and Decommissioning EP (9885-650-PLN-0001).

1.4 Environment Plan validity

This EP remains valid from NOPSEMA acceptance until the end of 2026, or until NOPSEMA has accepted
an end-of-activity notification under Regulation 46, or until Santos revises this EP in the event a significant
change to the activity or level of impact or risk occurs as required under Sub-regulation 39(1) and 39(2).
This period provides an appropriate window for safely and effectively executing the P&A activities.
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Santos may revise the EP, using the Management of Change (MoC) Process described in Section 8.12. Any
changes made under this process will not affect the validity of this EP.

1.5 Operator and titleholder details

OPGGS(E)R 2023 Requirements

Regulation 23. Details of titleholder and nominated liaison

15(1) The environment plan must include the following details for the titleholder:
(a) name;
(b) business address;
(c) telephone number (if any);
(d) fax number (if any);
(e) email address (if any);
(f) if the titleholder is a body corporate that has an ACN (within the meaning of the Corporations Act
2001)—ACN.

15(2) The environment plan must also include the following details for the titleholder’s nominated liaison for
the activity:

(a) name;

(b) business address;

(c) telephone number (if any);

(d) fax number (if any);

(e) email address (if any).

15(3) The environment plan must include arrangements for notifying NOPSEMA of any of the following:
(a) achange in the titleholder;
(b) achange in the titleholder’s nominated liaison for the activity;
(c) achange in the contact details for either the titleholder or the nominated liaison.

1.5.1 Details of titleholder

Santos is the registered titleholder for WA-26-L, WA-27-L and WA-54-L, authorised pursuant to sub
section 775B(2) of the Commonwealth OPGGS Act to take eligible voluntary actions on behalf of the
Titleholders. Table 1-1 provides details of the Titleholders and their contact details.

Table 1-1: Titleholder details for WA-26-L, WA-27-L and WA-54-L

Titleholder ACN Address

Santos Limited 007550923 | Business Address (Head Office):

60 Flinders Street, Adelaide, South Australia 5000
Telephone number: +61 8 8116 5000

Fax number: +61 8 8116 5050

offshore.environment.admin@santos.com

Kufpec (Australia) 001800924 | Business Address:

Pty Ltd Administrative Shuwaikh — Area 4 — Street 102 — Building No. 9, PO Box
5291 Safat, 13053 Kuwait

Telephone number: +965 1836000
Fax number: +965 24951818

Email address: kufpec@kufpec.com
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JX Nippon Qil and 078323743 | Business Address (Head Office):

Gas Exploration 1-2 Otemachi 1-chome, Chiyoda-ku, Tokyo, 100-8163 Japan
(Australia) Pty Ltd Telephone number: +81(0)3-6257-6000
Fax number: +81 (0)3-6213-3511

Email address: jxnoes.operation@jxnoes.com.au

1.5.2 Details for nominated liaison person

Details for Santos’ nominated liaison person for the activity are as follows:

Name: Dawn Maclnnes (Team Lead — Environmental Approvals)

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

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

1.5.3 Notification procedure in the event of changed details

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

1.6 Environmental management framework

OPGGS(E)R 2023 Requirements

Regulation 21. Environmental assessment

Description of the activity
23(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 environment plan ‘

The environment plan must contain the following:

(a) astatement of the titleholder’s corporate environmental policy;

1.6.1 Santos Environment, Health and Safety Policy

The activity will be conducted in accordance with the Santos Environment, Health and Safety Policy
presented in

Appendix A and the Santos Management System (Section 8).

1.6.2 Relevant environmental legislation

There are a number of Commonwealth and Western Australian acts and regulations relevant to the
Activity. In addition, 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. The legislation relevant to the Activity 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 that is used in undertaking the activity;

(c) an outline of the operational details of the activity (for example, seismic surveys, exploration drilling or
production) and proposed timetables for undertaking the activity; and

(d) any additional information relevant to consideration of environmental impacts and risks of the activity.

2.1 Activity overview

The MEFF Development ceased production in 2018, the floating, production, storage and offtake vessel
(FPSO) has departed the field and all that remains is 12 subsea wells, and a subsea production system.

The wells have either been placed into long term suspension in preparation for permanent abandonment
or the reservoirs have been abandoned and the wellhead is all that remains to be recovered. The subsea
production system has been flushed of hydrocarbons with treated seawater and is in a preservation state.

Santos plans to complete the field decommissioning in three steps as follows:

1) Floating Asset Removal (FAR) (removed in 2023)
2) Wells Plug and Abandonment (P&A)
3) Seabed Asset Removal (SAR)

The FAR campaign (covered in the MEFF Cessation of Production EP (9885-650-PLN-0001 Revision 4)
accepted by NOPSEMA in March 2022)) focused on the removal of floating assets (DTM and mid-water
arches) in the vicinity of the former FPSO location. The floating assets were downstream of the production
manifolds, with a minimum distance of approximately 3 km from well infrastructure. The FAR campaign
did not intervene on the wells or the established well barrier envelope (WBE).

The SAR campaign focuses on the removal of agreed seabed assets (covered in a separate EP) not removed
by either the FAR or the P&A campaigns. The SAR campaign will not interfere with the established WBE
of the wells. Due to the P&A and SAR campaign schedules there’s potential for the P&A and SAR campaign
activities to occur concurrently in the MEFF field. Impacts and risks associated with concurrent operations
are assessed in Sections 6 and 7.

The wells P&A campaign (this EP) will focus on plugging of the remaining wells followed by severing and
recovery of well infrastructure at the seabed. The P&A campaign is predominantly concerned with the
removal of equipment upstream from the subsea tree (XT). However, some removal of subsea
infrastructure between the subsea trees and the subsea manifolds may occur in order to facilitate the
safe and effective removal of the subsea trees (e.g. jumper or well services line severing, flying lead
recovery) or to simplify the SAR campaign (stabilisation and mattresses etc).

The P&A campaign will be conducted primarily using either a moored MODU or a dynamically positioned
(DP) light weight intervention vessel (LWIV). Additional pre, during or post MODU activities may also be
conducted using a vessel(s) with a remotely operating vehicle (ROV) onboard. Note that some pre-P&A
campaign activities such as inspection and intervention on the wells (without breaking the established
WBE) may occur under the approved Mutineer-Exeter Cessation of Production Environment Plan (9885-
650-PLN-0001).
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A summary of the activity is provided in Table 2-1.

Table 2-1: Summary of key activity

GENERAL DETAILS
EP Expiry Date End of 2026

Operational Area The operational area is defined as the MEFF Field, with water depths of
approximately 130 - 160 m

OPERATIONAL ACTIVITIES

MODU Type Moored MODU or LWIV

In-Field MODU or LWIV No. One MODU or LWIV at a time will be involved with the plug and abandonment
activities covered by this EP

Support Vessel Type Up to three anchor handling tug and supply (AHTS) vessels (for a MODU
campaign)

Supply vessel (for either MODU or LWIV campaign)

In-Field Vessel No. 1to4
Remotely Operated Vehicles Yes
Helicopters Yes

PLUG & ABANDONMENT ACTIVITIES

No. of Wells 12

Estimated Activity Durations 2 to 26 days for each well, depending on the required P&A activities; expected
total duration of approximately 280 days (however up to 12 months activity
duration has been considered in evaluating the environmental impacts to
allow for unforeseen schedule delays)

Well Abandonment All wells to be permanently abandoned (P&A) in accordance with the
NOPSEMA accepted well operations management plan (WOMP) for each well
covered by this EP, and all well related equipment removed above the
mudline following plug and abandonment as per Section 572 of the OPGGS
Act.

2.1.1 Location and operational area

The MEFF fields are located approximately 160 km north of Dampier in production licences WA-26-L, WA
27-L and WA-54-L as shown in Figure 1-1. Water depth in the MEFF fields range from 130 m to 160 m. The
activities covered by this EP will occur in the vicinity of the field infrastructure, located within the
operational area and with the coordinates presented in Table 2-2. The layout of the MEFF field wells is
shown on Figure 2-1. The coordinates of the MEFF wells are provided in Table 2-3.

Table 2-2: Coordinates for the operational area

Operational Area Latitude Longitude

Point 1 19°9'55.21"S 116°35'4.72"E
Point 2 19°9'55.21"S 116°40'4.72" E
Point 3 19°14'55.21" S 116°40'4.72" E
Point 4 19°14'55.21" S 116°45'4.72"E
Point 5 19°9'55.21" S 116°45'4.72"E
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Operational Area Latitude Longitude

Point 6 19°9'55.20" S 116°50'4.72"E

Point 7 19°19'55.21" S 116°50'4.72" E

Point 8 19°19'55.22" S 116°35'4.72"E

Point 9 19°19'55.22" S 116°30'4.72"E

Point 10 19°14'55.22" S 116°30'4.72"E

Point 11 19°14'55.21"S 116°35'4.72"E

Point 12 19°9'55.21"S 116°35'4.72"E

Table 2-3: Geographical location of MEFF wells
Well ‘ Latitude (GDA94) ‘ Longitude (GDA94) ‘

Temporary Abandoned Wells

Exeter-7

19° 18’ 34.83” South

116° 33’ 40.11” East

Exeter-8HL1

19° 18’ 36.27” South

116° 33’ 41.12” East

Finucane South-1A

19° 18’ 16.93” South

116° 45’ 31.70” East

MEFF Production Wells

Mutineer 4 19°15’32.2” South 116°38’15.32” East
Mutineer 5 19°15’32.74” South 116°38’15.29” East
Mutineer 9H 19°15’33.48” South 116°38’15.84” East
Mutineer 12 19°15'33.77" South 116°38'16.45" East
Mutineer 15 19°15’33.28” South 116°38’15.29” East
Exeter 4AH 19°18'35.99" South 116°33'40.46" East

Finucane South 2H

19°17°34.08” South

116°45’49.41” East

Finucane South 3H

19°17°35.81” South

116°45’50.38” East

Fletcher 5H

19°14’46.20” South

116°47'43.85” East
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2.1.2 Timing and duration

Activities are expected to commence in Q2/Q3 2024 with an estimated duration of approximately 280 days
(but up to 12 months). The permanent abandonment process typically takes 2-26 days per well depending
on the number of barriers to be set in the well and the complexity of preparing the well for placement of
those barriers. This EP assumes the activities may be undertaken at any time of year over the validity period
of this EP.

The exact timing and duration of the P&A activities are subject to MODU/LWIV availability, MODU/LWIV
capability and metocean conditions (particularly cyclonic activity). Once started, operations will be 24 hours
per day, 7 days per week. To ensure conservatism, the EP is assessed for the activity occurring at any time of
year for the approximate duration of the activity.

2.2 Activities prior to MODU/LWIV mobilisation

+  Prior to the P&A of the wells by a MODU or LWIV, preparatory activities may occur using a support
vessel with a winch or davit deployed ROV and potentially a subsea winch. Additional equipment may
be added to expand the ROV capabilities. The class and size of the ROV and equipment used will be
dependent on the survey requirements. A subsea winch may also be available on the vessel to assist
in removal and / or replacement of well infrastructure.

Preparatory activities may include the following:

+ debris clearance and anchor location verification using side scan sonar or similar
+ installation of any seabed mounted survey or monitoring equipment

+ visual inspection (VI) of the subsea infrastructure and general area by ROV

+ marine growth removal from critical areas of the subsea infrastructure

+ break up of cement patio (note: cement component to remain in situ)

+ function testing of non-barrier components such as tree cap or ROV access caps
+ removal of tree cap

+ removal of debris in XT cavities below tree cap

+ removal of hanger secondary lockdown

+ verification of jumper content / pressure

+ installation of pre lay equipment in preparation for rig arrival (this may include anchors and/or tether
clump weights)

+ severing the jumper and well service lines from the XT

+ severing and recovery of defunct material between the well / manifold / umbilical termination
assembly (UTA) / production umbilical distribution unit (PUDU)

+ severing and recovery of wellhead and casing stumps (only wells where the subsurface WBE has been
established).

+ Pre-campaign activities shall not interfere with or have the potential to interfere with the established
WBE.

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan Page 26 of 579



Santos

2.3 MODU plug and abandonment activities

P&A activities will involve the use of either a moored MODU or a Dynamically Positioned LWIV. The
permanent plugging activities for the MEFF wells, including designing and installing permanent well barriers,
will be completed in accordance with the NOPSEMA-accepted WOMP as required under the OPPGS
Regulations.

This section describes the P&A activities as would be typically performed by a moored MODU. Section 2.5
describes the differences in expected operations associated with a LWIV. In general terms, the LWIV is less
capable and would not be able to perform some of the operations detailed below for the MODU.

In general, a MODU based P&A program may consist of:

+

Mobilisation and positioning:

+ move the MODU onto location

+ run and test the anchors (8-12 anchors) with the aid of AHSV’s

+ intra field skidding of the MODU on its anchor chains

+ inter field mobilisation and positioning with the aid of AHSV’s

Establishing and testing of secondary well control:

remove the XT cap and secondary lockdown (if not completed by the pre-MODU campaign)
run, latch, pressure and function test the blowout preventer (BOP)

install BOP tether (if required)

run, latch, pressure and function test landing string

+ + + + o+

run, install, pressure and function test XT/tubing retrievable safety valve (TRSV) control system
Rigging up and testing the well bleed-off package
Establishing primary well control:

+ open well and observe for pressure / flow
+ perform well kill (if required)

+ recovery and disposal of well fluids
Regaining access to the cap rock:

temporary isolation of reservoir

recover upper completion

recover intermediate completion

partially recover lower completion, recovery and disposal of well fluids if required

1
+
n
1
+ logging of annular cement isolation, if required

+ annular cement remediation if required (section milling and perforate wash cement (PWC))
Establishing a permanent isolation of the reservoir:

+ installation and testing of barriers

Establishing a permanent isolation of any zones of potential inflow:
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+ removal of the subsea tree from the wellhead
+ regain access to surface casing

+ recovery of well annular fluids
T

installation and testing of barriers
+ Recovery of secondary well control (BOP)
+ Recovery of subsea well infrastructure:
+ severing and recovery of wellhead / flowbase
+ Possible recovery of other subsea infrastructure:

+ opportunistic removal of subsea infrastructure between the subsea trees and the subsea
manifolds may occur (e.g. jumper or well services line severing, flying lead recovery,
stabilisation and mattresses)

+ Demobilisation of MODU:

+ recovery of anchors

+ seabed clearance

2.3.1 Mobilisation and positioning

The MODU may mobilise, from prior commitments on the North-West Shelf (NWS), from elsewhere within
Australian waters or from an overseas location. The MODU will adhere to Australian biofouling management
requirements before being moved to the well location site. A MODU will be towed into position by at least
one vessel but usually two or more support vessels.

Once a MODU is in the general vicinity of a well location (usually within 200m), the support vessels will receive
an anchor from the MODU and the anchor will be placed into the desired position on the seabed. This
continues until all anchors have been deployed and proof-load tested by a method of cross tensioning
opposing anchors. The mooring plan will take into account the risks presented by any infrastructure, seabed
hazards or sensitive environmental features.

Once anchored in position a MODU is able to make relatively small positional changes in the area of a
manifold of wells by kedging on its anchor lines. This enables the MODU to perform operations on multiple
wells without having to recover or reset anchors on the seabed.

Where a move is outside the MODU'’s kedging capability the anchors will have to be recovered and the MODU
towed to its new location. It is expected that any selected MODU will be able to P&A the wells at the
Mutineer, Exeter, Finucane and Fletcher manifolds by kedging.

In certain circumstances, MODU lines may not be able to be run conventionally without breaching
recommended safety margins and increasing the risk of contact between the anchor chain and subsea
infrastructure. In these instances, a pre-laid anchor would likely be run in a pre-MODU campaign (Section
2.2) and recovered during a post-MODU campaign (Section 2.4).

2.3.2 Establishing and testing of secondary well control

Once anchored on location the process of establishing and testing of the secondary well control system (BOP)
is commenced. Where required, any tree cap or non-barrier component may be recovered to surface through
the open water column. Once access to the wellhead / XT has been obtained the BOP will be run and latched
to it. Once installed the BOP will be pressure tested. BOP testing will be completed prior to breaking into any
of the established well barriers. As with all subsea BOP’s they are controlled using a hydraulic fluid which is
vented to the marine environment when each component is functioned.
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During the deployment of the BOP / riser system the loads placed upon it through the water column and
surface movement (winds, wave, current tide etc.) impart a cyclical load on the well structure. In certain
circumstances, the accumulation of this load can lead to a fatigue failure of the existing wellhead structure.
Where a high degree of fatigue has already occurred and there is concern that inadequate fatigue life remains
to complete the P&A program, a combination of axial monitoring and tethering may be installed. Axial load
monitoring involves the installation of strain gauges or accelerometers to the BOP frame and measuring the
actual cyclic loads on the wellhead, this improves the accuracy of fatigue accumulation over more
conservative simulation methods. In extreme cases, a tether may be installed onto the BOP frame to act as a
shock absorber and thereby lessening, or in some cases eliminating, the transfer of cyclic loads to the
wellhead. Where tethers are required, (typically four clump weights per well will be deployed to the seabed
during the pre-MODU campaign (Section 2.2) and recovered as able with the MODU on location or most
likely during a post-MODU campaign (Section 2.4).

Once the BOP has been installed and met the required performance criteria, a pressure containing conduit
to the surface (landing string) and control over the XT and TRSV functions will be established. The landing
string contains tested barriers that are placed across and work in conjunction with the BOP. The landing string
is rated for the pressure that it could be exposed to once the well barriers are opened and also acts as a
conduit for the placement of kill weight fluid into the well or hydrocarbons from the well. Control and disposal
of hydrocarbons from the well is described in Section 2.8. The valves in the landing string are usually
controlled via a hydraulic umbilical attached to the exterior of the landing string.

The final act in securing secondary well control over a well is the running and testing of the XT and TRSV
control system. This is acquired through the use of either a surface controlled Intervention Work Over Control
System (IWOCS) or an ROV Work Over Control System (RWOCS) which controls XT & TRSV functions directly
at the seabed.

2.3.3 Rigging up and testing the well bleed-off package

Well bleed-off and associated flaring may be required to remove hydrocarbons (oil and/or gas) from the
wellbore during the abandonment process. During well bleed-off, hydrocarbons and potentially formation
water will be vented or circulated back to the MODU via a temporary process and handling facility installed
on the MODU.

All hydrocarbons will be flared (combusted) using burners or contained within appropriate tanks. Marine
discharges typically occur during well bleed-off, such as treated recovered formation water and brine, and
cooling (deluge) water. Any fluids recovered will be treated to 30 ppm oil in water prior to being discharged
to the marine environment.

Chemicals required for bleed-off activities include brines, acids, enzymes, pH controllers, chelating agents,
hydrate inhibitors (such as MEG or methanol), defoamers and emulsion breakers. Limited venting of
hydrocarbons may occur as dead spaces or inaccessible areas of the well infrastructure are recovered and
where any hydrocarbons cannot be directed to the bleed-off package.

2.3.4 Establishing primary well control

Primary well control is achieved when the fluid in the wellbore has sufficient density to provide a pressure
over-balance to the reservoir such that no other barriers are required to prevent the flow of hydrocarbons
from the formation.

Establishing primary well control may require the injection (bull-heading) of a weighted fluid (usually brine)
into the well and displacing any hydrocarbons back into the reservoir. An alternative option often used when
bull heading is not possible is to circulate dense fluids into the bottom of the well whilst taking returns of
potentially hydrocarbon containing fluids to the surface. Any fluids returned from the well must be handled

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan Page 29 of 579



Santos

appropriately to prevent the potential for accumulation of explosive vapours on the MODU and minimise the
risk of loss of containment to the environment. This is achieved through the use of the bleed-off package
described in Section 2.3.3.

2.3.5 Regaining access to the cap rock

In order for the reservoir to be isolated an installed barrier should extend across the full cross section of the
well including all annuli. To facilitate the installation of such a barrier some, all or a combination of the
following steps are typically required:

+ removal of the upper completion
+ removal of the intermediate completion
+ removal, or partial removal, of the lower completion

+ wireline, tractor, coiled tubing or pipe conveyed logging (PCL) (including, but not limited to, annular
cement verification, formation evaluation, caliper etc.)

+ wireline, tractor or drill pipe conveyed installation of equipment including, but not limited to, plugs,
retainers, punches, mechanical cutters, abrasive cutters, mills, packers, perforating guns, hold open
sleeves etc. (note there is no planned seismic or ocean mounted air gun activity)

+ section milling of casing with swarf returned and collected on the MODU (collected swarf will be
returned to shore for disposal in an acceptable manner)

+ cement remediation including the placement and testing of cement through drill pipe

+ injection of fluids (reservoir fluid, recovered synthetic based muds or base fluids, brines, water based
drilling fluids) into the reservoir for in well disposal or bleeding-off of fluids to the bleed-off package.
Note: SBM may be also skimmed off from contaminated WBM for onshore disposal or treated to less
than 30 ppm for discharge to the marine environment

+ pressure testing of temporary or permanent barriers using brines or water based drilling fluids.

+ The actual techniques and steps required will be assessed on a well-by-well basis considering
equipment suitability, capability, availability, MODU/LWIV capability and any impact on the
environment. All recovered infrastructure shall be secured and returned to shore for disposal in an
acceptable manner. Naturally occurring radioactive material (NORMs) is not anticipated, however a
NORM’s contingency plan shall be prepared and any affected material returned to shore will be
disposed of in an approved manner.

2.3.6 Establishing a permanent isolation of the reservoir

Each reservoir shall be abandoned in accordance with the Santos DCMP and a NOPSEMA accepted WOMP.
The placement of a barrier is typically achieved by displacing cement through the drill pipe into the location
prepared as described in Section 2.3.5 above. Once in place the barrier is verified by an approved means such
as pressure testing, physical tagging or both.

2.3.7 Establishing a permanent isolation of any zones of potential inflow

Where a barrier is required to isolate zones of potential inflow below the surface casing, access to that casing
must be established and the quality of the surface casing annular cement must be verified before the
permanent barrier can be installed.

Regaining access to the surface casing may require some, all or a combination of the following techniques:
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+ wireline, tractor, coiled tubing or pipe conyed logging (PCL) (including, but not limited to, annular
cement verification, formation evaluation, caliper etc.)

+ wireline, tractor or drill pipe conveyed installation of equipment including, but not limited to, plugs,
retainers, punches, mechanical cutters, abrasive cutters, mills, packers, guns, hold open sleeves etc.
(note there is no planned seismic or ocean mounted air gun activity)

+ section milling of casing with swarf returned and collected on the MODU (collected swarf will be
returned to shore for disposal in an acceptable manner)

+ cement remediation including the placement and testing of cement through drill pipe, this may also
include drill out of cement plugs to verify annular cement integrity.

+ injection of fluids (reservoir fluid, recovered synthetic based muds (SBM) or base fluids, brines, water
based drilling fluids) into the reservoir for in-well disposal or bleeding-off of fluids to the bleed-off
package. Note: SBM may be also skimmed off from contaminated WBM for onshore disposal or
treated to less than 30 ppm for discharge to the marine environment

+ pressure testing of temporary or permanent barriers using brines or water based drilling fluids.

Each zone of potential inflow shall be abandoned in accordance with the Santos DCMP and a NOPSEMA
accepted WOMP. The placement of a barrier is typically achieved by displacing cement through the drill pipe
into the prepared location as described in this section. Once in place the barrier is verified by an approved
means such as pressures testing, physical tagging or both.

The actual techniques and steps required will be assessed on a well-by-well basis considering equipment
suitability, capability, availability, MODU/LWIV capability and any impact on the environment. Any recovered
infrastructure shall be secured and returned to shore for disposal in an acceptable manner.

2.3.8 Recovery of secondary well control

Once the well has been appropriately plugged and the required barriers have been verified, the secondary
well control system (BOP) is no longer required. The landing string can be recovered to surface for inspection
(if required) and re-use on other wells. The BOP can either be recovered to the surface, kedged to the next
well, hopped / hung off (depending on MODU capability) or temporarily parked on an adjacent wellhead.

2.3.9 Recovery of subsea well infrastructure

Once the well has been appropriately plugged and the required barriers have been verified, mechanical or
abrasive severing of the wellhead at or just below the mud line will occur. Mechanical / abrasive severance
is preferred as there is no explosive discharge at the seabed. Once severed, the subsea trees, flowbases,
wellhead and severed casings stubs shall be recovered to the surface and transported to shore for reuse or
disposal in an acceptable manner. Alternatively, equipment may be wet-stored for future recovery during
the SAR phase as discussed in Section 2.1.

Recovery of the subsea trees may require further disconnection of the subsea production control system, the
flowline jumpers and well services lines. This severance will likely occur using an ROV mounted cutting tool
such as diamond wire saw or similar. Note that the subsea system has been flushed to trace amounts of
hydrocarbon (OIW <40 ppm) with the exception of MP02 flowline jumper. There is potentially 15 Itrs of oil
remaining in the jumper which would be discharged to the seabed upon severance of the flowline.

2.3.10 Recovery of subsea infrastructure

There may be time and opportunity where an ROV is able to support the wider field decommissioning
activities when a support vessel is preparing for the arrival of the MODU or when the MODU is on location
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at a particular manifold. Opportunistic activities may include the recovery of materials between the wellhead
and the manifold / UTA / PUDU. This material may include the following:

+ flying leads

+ jumpers lines (previously flushed with seawater (except for MP02 as described above)
+ grout bags / sand bags / line stabilisation, mattresses etc.

+ any recoverable dropped objects identified during seabed surveys.

+ Recovery would be via use of an ROV and basket with no winch operations. Recovery of these defunct
items would not impact the WBE and therefore the isolation of the reservoir. It is possible, although
unlikely, that small amount of trapped hydrocarbon (at a concentration of 30 — 40 ppm) may be
released in treated seawater on severing the jumpers or well services line. Recovery of flying leads
may result in small, but unavoidable discharges of hydraulic fluid to the seabed.

2.3.11 Demobilisation of MODU.

Upon completion of the MODU scope at each mooring location, the support vessels will commence the
recovery of the anchors from the seabed and back to the MODU. Anchor recovery is covered in a mooring
and demobilisation plan and considers the risk of collision with any subsea infrastructure remaining. Pre-laid
anchors may have been placed on the seabed prior to rig arrival and where used, these pre-laid anchors
would be released and recovered during a post-MODU campaign (Section 2.4).

During anchor recovery, a survey of the seabed in the vicinity of the MODU will be completed by an ROV. The
survey will document the seabed condition at departure and any equipment identified would either be
recovered by an ROV (if small / light enough) or marked for recovery during the SAR campaign.

2.4 Post MODU activities

After departure of the MODU any final tasks will be completed by a support vessel with an ROV These takes
may include the following:

+ recovery of any pre laid anchors suspended during the MODU demobilisation

+ recovery of any clump weights deployed to the seabed as part of the fatigue management system
+ recovery of any survey or monitoring equipment from the seabed

+ recovery of any material not recovered by the MODU

+ general visual inspection of the seabed of remaining subsea equipment.

2.5 Alternative LWIV plug and abandonment activities

The use of a LWIV to complete well plug and abandonment is a well recognized and accepted industry
practice. The role of LWIVs in P&A programs varies from the complete P&A scope to simple recovery of the
wellhead. The P&A process is similar to that described for MODU operations but with some of the key
differences as follows:

+ the LWIV is typically dynamically positioned and therefore does not require the placement of anchors
on the seabed

+ the LWIV does not remain on location during a cyclone, instead it is able to relocate under its own
propulsion to a safe zone
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+ there is no BOP or landing string deployed for secondary well control, instead a subsea intervention
lubricator (SIL) is used for operations on live wells. The SIL performs similar to a wireline or coiled
tubing BOP adapted for subsea use

+ the SIL has its own IWOCS thus eliminating the need for a separate control system for the XT/TRSV
+ the LWIV has no, or limited, hoisting capability and therefore cannot perform heavy duty activities

+ the LWIV has limited circulation capability and therefore cannot perform complex operations such
as section milling.

Although the operations performed by the LWIV are mostly similar to those described in Section 2.3 above,
the contingency options for a LWIV are less and therefore additional risk of failure must be considered. For
the MEFF P&A scope, LWIVs will continue to be assessed on a technical capability and risk basis and as such
are included in this P&A activity statement.

2.6 Support vessels and helicopters

In general, up to three AHTS vessels will be used for the duration of a MODU assisted well abandonment
campaign. Vessels will be used to tow the MODU to location and act as a support to the MODU/LWIV by
conducting safety lookouts for helicopter transfers and generally monitoring the 500 m exclusion zone that
will be maintained around the MODU/LWIV to prevent vessel collisions. One of the vessels will remain on
location with the MODU/LWIV at all times, however all three vessels may be present simultaneously in the
field.

Support vessels will operate between the MODU/LWIV and the nearest suitable port (normally Dampier) and
provide the continuous supply and back-loading of materials and other supplies during operations. Such
materials include fresh water, food, fuel, and bulk dry chemicals and equipment to be used during the P&A
activities. Wastes will be transported back to shore to either the supplier or an approved waste facility.

Support vessels used for pre, during and post MODU/LWIV activities generally require any or all of the
following:

+  working class ROV

+ pumping and cementing equipment
+ lifting equipment

+ intervention equipment.

The MODU/LWIV and vessel crews will be accommodated aboard the MODU/LWIV (approximately 150
people) and the respective vessels (likely capacity per vessel is up to 40 people). Crew changes for personnel
onboard the MODU/LWIV require transfer by helicopter between the MODU/LWIV and the nearest airport,
usually Karratha. These flights will occur several times a week dependent on location and contract. Support
vessel crew changes will generally take place in Dampier Port. Due to the short distances between Santos’
acreage and the designated airports, helicopter refueling on the MODU/LWIV or vessel refueling in the field
will not be required, however bunkering between the MODU/LWIV and support vessel will occur.

All vessels will be verified and inspected by Santos to ensure that they are appropriate for the support
activities required. Vessel types that will be typically used during P&A activities are outlined in Table 2-4.

Table 2-4: Offshore vessel types typically utilised by Santos
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Anchor handling tug and supply Service

(AHTS) vessel Supply

Anchor handling
Towing

Standby

Adhoc vessel Service

Supply
Standby

2.7 Cyclone preparedness

In the event of a tropical cyclone while performing operations, the well will be suspended with two barriers
in accordance with Santos standards and the accepted WOMP, through the use of mechanical barriers such
as cement plugs, bridge plugs or the BOP. The location and movement of tropical cyclones will be monitored
and tracked against the time required to safely suspend the well and down-man the rig.

2.8 Chemicals

Chemicals may be discharged overboard during the activity if they are unable to be re-used. The majority of
the discharges are similar in nature to those discharged during the drilling of a conventional well. These
discharges include:

+ brines

+ seawater

+ water based drilling / milling fluid
+ lost circulation materials

+  hi-vis pills

+ cement (set or unset)

+ Inorganic or organic acid washes for marine growth removal and subsea infrastructure cleaning, if
required

+ other chemicals and additives (e.g. tracer dyes and cement spacer)
+ residual fluids in the existing well bore (e.g. synthetic based muds).

2.8.1 Well kill, milling and abrasive cutting fluids

When abandoning wells, well kill, milling and abrasive cutting fluids with various additives may be required
for specific well abandonments to control wellbore pressure and facilitate the P&A program.

The carrying medium of a kill fluid is either fresh water (drill water), seawater or a brine. The selection of the
carrying medium depends on what is available on the MODU/LWIV. A combination of all may be used during
any well abandonment program. Brines are used to achieve the required density parameters of the kill fluid
and may contain sodium chloride, potassium chloride or calcium chloride added to fresh water.

Setting cement plugs in vertical or deviated wells may require weighed high viscosity (HiVis) fluid pills to
prevent the cement plug from slumping down hole, to aid in achieving the correct depth requirements of the
specific well. They may also be used in the lifting of solids to the surface while pumping. A HiVis pill is either
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a combination of drill water, gel and barite, or seawater or brine with a polymer and barite. Some of the
additives commonly used with a kill fluid are:

+ density-increasing or weighting additives: materials are added to the kill fluid (drill water, seawater
or brine) to increase its weight to the desired density. Barite is normally used as the proprietary
weighting material

+ viscosity additives: selected materials may be added to the HiVis fluid to increase the viscosity if
addition of barite does not meet the desired viscosity parameters. Materials such as bentonite (gel),
xanthan gum and other proprietary mixtures can be used to increase viscosity

+ alkalinity and hardness control: selected materials may be added to the HiVis fluid to control the
alkalinity properties. Materials such as sodium hydroxide or magnesium hydroxide are used to
control alkalinity and sodium carbonate for hardness control

+ lost circulation material: selected materials are added to the kill fluid to reduce the loss of fluid to
the formation. Materials such as walnut shells, wood fibre, cellulose fibre, calcium carbonate and
other proprietary mixtures are used to reduce the loss of circulation.

Abrasive cutting fluids use a naturally occurring material (usually sand, garnet or similar) to abrade steel and
cement for the purposes of severing well infrastructure. Abrasion based cutters are able to complete cuts
where mechanical cutters may not be able to fit or extend adequately to complete the severance. Mechanical
and abrasive cutters are preferred over explosive cutters for near seabed severances.

2.8.2 Cementing fluids

When using cement for cementing or plugging a well, various additives are blended into the cement for
specific purposes, based on the requirements of the specific well to be abandoned. Some of the additives
commonly used in cement pills are:

+ retarder: a retarder is added to slow down the setting time to allow for longer pump times and/or
the removal of the tubing used to place the cement

+ accelerator: accelerators are used to shorten the setting time. These are used in wells to allow the
cement to set faster to prevent gas or fluid channeling, to prevent backflow in the tubing and when
plugging the additive can shorten the wait time between plugs

+ light-weight additives: these materials are added to cement to reduce the cement density and
thereby lessen the chances of losing cement to high-permeability or low fracture-gradient formations

+ water-loss additives: water-loss additives are combined with the cement mixture to reduce the rate
of water loss from the cement mixture. By reducing water loss prior to setting, the cement can harden
properly and avoid premature drying which can reduce the strength of the cement

+ gas migration additives: gas migration additives are combined with cement mix to reduce or prevent
the migration and expansion of any gas entering the wellbore during the cement transition phase. By
eliminating gas migration the competency of the placed cement is increased in scenarios where gas
may be present, particularly isolations in or across a known hydrocarbon bearing zone.

2.8.3 Treated seawater and brine

During well suspension and/or abandonment activities seawater or brine is pumped down a well as a well kill
fluid to displace a minimum of 1 tubing / open hole volume into the reservoir. Additives are used with these
fluids (e.g. biocide or corrosion inhibitor) to prevent bacterial growth in the well that may impact steel well
casings. General kill fluid dosing concentrations are 300 mg/L for biocide and 700 mg/L for corrosion inhibitor.
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2.8.4 Recovered fluids from the existing well bore

+ There may be discharges of recovered fluids from the existing well bore including synthetic based
muds (SBM) and other standard additives such as brine, emulsifiers, loss circulation materials, barium
etc.

As much SBM as practical will be recovered to the MODU which will either be returned to shore for disposal,
or where appropriate, injected below the permanent barriers in the well. A small volume of residual SBM
may not be able to be recovered (i.e., residual coating on external casing surfaces) and may be released into
the marine environment.

2.8.5 Marine Growth Removal

Marine growth removal will be undertaken using an ROV. Chemical washes may be used for marine growth
removal or subsea infrastructure cleaning pre-P and A activities to ensure access to infrastructure. Any
chemicals used in the wash or soak will be subject to the Santos Operations Chemical Selection, Evaluation
and Approval Procedure (EA-91-11-10001).

2.9 Chemical Assessment

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 (EA-91-11-10001) and Santos
Drilling Fluid and Chemical Selection in Drilling Activities Procedure (EA-91-11-00007) 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 List, agreed upon by the OSPAR Convention (Convention for the Protection of
the Marine Environment of the North-East Atlantic), contains a list of substances that will pose little or no
risk to the environment in offshore waters. If chemicals are ranked lower than Gold, Silver, E or D (i.e. CHARM
ranked purple, orange, blue or white, or non-CHARM 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.

The chemical is risk assessed using the OCNS CHARM or non-CHARM models and assigned a pseudo-ranking
based on the available aquatic toxicity, biodegradation and bioaccumulation data and assessed for
environmental acceptability for discharge to the marine environment. There is a preference for chemical
options that have a low aquatic toxicity, are readily biodegradable and do not bioaccumulate.

All chemicals will be selected in accordance with the Santos Operations Chemical Selection, Evaluation and
Approval Procedure (EA-91-11-10001) and Santos Drilling Fluid and Chemical Selection in Drilling Activities
Procedure (EA-91-11-00007), as applicable.
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2.9.1 Ecotoxicity assessment

Table 2-5 and Table 2-6 act as guidance in assessing the ecotoxicity of chemicals during the investigation of
potential alternatives. Table 2-5 is used by Cefas to group a chemical based on ecotoxicity results, ‘A’
representing highest toxicity/risk to environment and ‘E’ lowest. Table 2-6 shows classifications/categories
of toxicity against aquatic toxicity results.

Table 2-5: Initial OCNS grouping

Initial grouping

Result for aquatic-toxicity <1 >1-10 >10-100 >100-1,000 >1,000

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

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 2-6: Aquatic Species Toxicity Grouping

Category Species LC50 and EC50 criteria

Category Acute 1 Fish LCso (96hr) of <1 mg/L
Hazard statement - Very | cictacea ECso (48hr) of <1 mg/L
toxic to aquatic life

Algae / other aquatic plant species ErCso (72 or 96hr) of <1 mg/L
Category Acute 2 — Fish LCso (96hr) of >1 mg/L to <10 mg/L
Hazard statement —

<

Toxic to aquatic life Crustacea ECso (48hr) of >1 mg/L to <10 mg/L

Algae / other aquatic plant species ErCso (72 or 96hr) of >1 mg/L to <10 mg/L
Category Acute 3 — Fish LCso (96hr) of >10 mg/L to <100 mg/L
Hazard statement —
Harmful to aquatic life Crustacea ECso (48hr) of >10 mg/L to <100 mg/L

Algae / other aquatic plant species ErCso (72 or 96hr) of >10 mg/L to <100 mg/L

Source: United Nations (2019) Globally Harmonized System of Classification and Labelling of Chemicals
(GHS), Eight Revised Edition

2.9.2 Biodegradation 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. The
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.
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+ Where Xis 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).

2.9.3 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 23, or results from a bioaccumulation test (preferably
using Mytilus edulis) demonstrates an unsatisfactory rate of uptake and depuration, and the
molecular mass is <700.
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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 section 5 includes its social, economic and cultural features.

21(3) Without limiting paragraph (2)(b), relevant values and sensitivities may include any of the following:
(a) the world heritage values of a declared World Heritage property;
(b) the national heritage values of a National Heritage place;
(c) the ecological character of a declared Ramsar wetland;
(d) the presence of a listed threatened species or listed threatened ecological community;
(e) the presence of a listed migratory species;
(f) any values and sensitivities that exist in, or in relation to, part or all of:
l. a Commonwealth marine area; or

I. Commonwealth land.

3.1 Environment that may be affected

This section describes the key physical, biological, socio-economic and cultural characteristics of the existing
environment that may be affected by the activity, both from planned and unplanned events associated with
the activity. The description of the environment applies to two areas: the operational area (the area within
the planned activity will occur), and the environment that may be affected (EMBA) by unplanned events.
These are shown in Figure 3-1.

The EMBA encompasses the full range of environmental receptors that might be contacted by hydrocarbons
in the highly unlikely event of a worst-case hydrocarbon spill (from a loss of well control). Most planned and
unplanned events associated with the activity may affect the environment up to a few kilometres from the
operational area. A large unplanned hydrocarbon spill would extend substantially beyond this (Section 7.6).

3.1.1 Protected Matters Search Tool reports

Protected Matters Search Tool (PMST) searches were undertaken in October 2023 on the operational area
and the EMBA. The PMST searches (Appendix C) were completed using a simplified subset of the EMBA
coordinates to fit the constraints of the PMST search (the tool only allows < 150 coordinate points), 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.

On the first page of the PMST report, is a coarse graphic (created as part of the PMST search tool) showing
the area over which the search has been conducted. However, the granularity of this can make the output
look different to the spatial EMBA area represented on figures within the EP, which is a GIS output directly
from the oil spill modelling.

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

Stochastic hydrocarbon dispersion and fate modelling, applied to the worst case spill scenario for the
operational area identified as relevant to the activity (Section 7.5), was undertaken to inform the EMBA.
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 7.5.4 for
further information about the reasons why these exposure values have been selected and how they relate
to the risk assessment.

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 in the event of an actual spill.
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 Section 7.6.1.2, which is a subsea
release of hydrocarbons from a loss of well control (Section 7.6).

3.1.2.1 Modelling locations

The worst-case discharge from the MEFF field has been modelled for both subsea and surface release from
the Mutineer 4 well as this well was considered to have the highest potential flowrate and would therefore
result in the largest volume of hydrocarbons released to the marine environment. Co-ordinates of the
location are provided in Table 2-3.

To ensure a representative EMBA was correctly assessed in this EP, the EMBA for both of the modelled
scenarios for a Mutineer 4 well LOWC (surface and subsea release) were combined to create the greatest
extent of a potential spill (Figure 3-1). A representative deterministic spill modelling scenario is also
presented in Figure 3-1, and discussed further in Section 7.6.1.

3.1.2.2 Hydrocarbon exposure values

The EMBA is based on stochastic modelling, using low exposure values (Table 3-1). The EMBA encompasses
the outermost boundary of the overlaid worst-case spatial extent of the four hydrocarbon phases listed
above for the surface and subsea credible spill scenarios at Mutineer 4.

+ The EMBA is defined by the low exposure values.
+ The Moderate Exposure Value Area (MEVA) is defined by the moderate exposure values.
+ The High Exposure Value Area (HEVA) is defined by the high exposure values.

The low exposure values are used as a predictive tool to set the outer boundaries of EMBAs and may not
necessarily result in ecologically significant impacts. To inform the evaluation of potential environmental
consequences of a hydrocarbon release (impact assessment), modelling is undertaken using higher exposure
values (the concentrations at which environmental consequences may result). The higher exposure values

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan Page 40 of 579



Santos

are known as ‘moderate’ and ‘high’ are further explained in Section 7.5.2. Applying the same method used
to determine the EMBA, spatial areas were derived for moderate and high exposure values (Figure 3-2).

A low exposure threshold, which approximates a range of socio-economic effects, is considered to provide a
conservative extent of potential impacts. Biological impacts are expected to occur within the moderate and
high exposure values which represent a subset of the EMBAs. Refer to Section 7.6 for further information
about the spill trajectory modelling thresholds that have been selected. The MEVA is represented in this
section to inform the impact assessment in Section 7.6.

Table 3-1: EMBA hydrocarbon exposure values

Exposure Value

Hydrocarbon phase

Moderate
Floating (g/m?) 1 10 50
Shoreline accumulation (g/m?) 10 100 1,000
Dissolved aromatics (ppb) 10 50 400
Entrained (ppb) 10 100 -

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan Page 41 of 579



[=18°0'0"S

p=24°0'0"S

INSET

—
e

Montebello MP

Geographic Coordinate System: GCS GDA 1994
Datum: GDA 1994 Units: Degree

0 200 400 600 800 1,000

Kilometers \k

------ Coastal Water Limit (3nm)
—-—- Exclusive Economic Zone Limit (200nm)

i _' Operational Area

ﬁ EMBA

Deterministic EMBA

[ subsea Run #150

Australian Marine Parks

I:l Sanctuary Zone (IUCN la)

- National Park Zone (IUCN II)

|:| Recreational Use Zone (IUCN V)

|:] Habitat Protection Zone (IUCN IV)

|:| Multiple Use Zone (IUCN VI)

- Special Purpose Zone (IUCN VI)

- Special Purpose Zone (Mining Exclusion) (IJUCN VI)
Special Purpose Zone (Trawl) (IUCN VI)

State Marine Protected Areas

B Marine Management Area

- Marine Park

Santos

MEFF

PLUG AND ABANDONMENT EMBA

Figure 3-1: Overall EMBA from all modelling scenarios and the worst-case deterministic environment that
may be affected

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan

Page 42 of 579



| {
116°0'0"E

[=18°0'0"S

R Shiediand

- Karrathi
,4Onslow
d
i\
:\\ e .'o’j‘-
i
{ Legend
= e Coastal Water Limit (3nm)
? P s LAY - .
RO e se% ) . Operational Area
~ A & o d
Geographic Coordinate System: GCS GDA 1994 Wesrsean ST D EMBA
Datum: GDA 1994 Units: Degree
HEVA
0 240 480 720 960 1,200 D
Kilometers D MEVA
. 1 T

Santos AL

OIL SPILL EMBA, MEVA AND HEVA

Figure 3-2: Overall EMBA, MEVA and HEVA for the subsea and surface scenarios

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan

Page 43 of 579



Santos

3.2 Environmental values and sensitivities

This section summarises environmental values and sensitivities including physical, biological, social,
economic and cultural features within the marine and coastal environment that are relevant to the
operational area and the EMBA.

A summary of the information derived from the Department of Climate Change, Energy, the Environment
and Water (DCCEEW) PMST, Bioregional Plans and Fauna Recovery Plans relevant to the operational area
and EMBA is provided in this section. A detailed and comprehensive description of the environment (in
accordance with regulation 21(1)(2) of the OPGGS(E)R is available in Appendix D. This draws upon existing
knowledge and a comprehensive review of information about the marine environmental values and
sensitivities in the region.

Copies of the DCCEEW PMST outputs for the operational area and the EMBA are available in Appendix C.

The figures presented in this section of the EP have been zoomed to the extent of the data boundaries
present within the EMBAs, to show all relevant data layers in a legible manner. Some data layers that sit
within the map area but are not present within the EMBAs are not displayed.

3.3 Physical environment
3.3.1 Bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia, Version 4.0 (CoA, 2006), the regional
descriptions relevant to the operational area and the EMBA are provided in Table 3-2 and Figure 3-3.

Table 3-2: Integrated Marine and Coastal Regionalisation of Australia 4.0 provincial bioregions relevant

to the activity
Bioregion Operational Area

Northwest Shelf Province v

Northwest Province X v
Northwest Transition v v
Northwest Shelf Transition X v
Timor Province X 4
Central Western Transition X v
Central Western Shelf Transition X v
Central Western Shelf Province X v
Central Western Province X v
Southwest Shelf Transition X v
Southwest Shelf Province X v
Christmas Island Province X v
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3.3.2 Physical Environment

3.3.2.1 Oceanography

Ocean currents on the NWS are dominated by the southward-flowing warm surface Indonesian Throughflow
which flows from the tropics to the waters of southwest Western Australia (CSIRO, 2007), with the Leeuwin
Current a distinct current south of North West Cape, near Exmouth (DSEWPaC, 2007).

Ocean currents are semi-diurnal, flowing across the local bathymetry in a south-east/north-west direction.
Tropical cyclone storm currents seldom penetrate below 100 m water depth, therefore, near-seabed
extremes are caused by turn of tide, internal waves and baroclinic currents. Internal waves and baroclinic
currents are caused by summertime water stratification and density differences between water bodies.

The area of the MEFF field , is believed to have the strongest internal tides of the entire NWS, particularly in
water depths between 50 and 500 m (DSEWPaC, 2007). Internal tides result in the drawing of deep cool water
into the photic zone, which stirs up nutrients and triggers primary production (DSEWPaC, 2007). It is
suggested that the weak upwellings occur on the NWS during summer, and may provide up to half of the
nitrogen used on the NWS (CSIRO, 2007).

Swells are predominately from the south-west to west but wind generated waves can develop from any
direction, reflecting the region at the time.

3.3.2.2 Tides

Tides are semi-diurnal and generally quite large, about 2.7 m in the operational area, and ranging from 0.95
m near Exmouth to more than 3 m near Broome (CSIRO, 2007). Tides contribute to the vertical mixing of
surface water layers and sediments, though this is more evident in shallow waters than deep waters
(DSEWPaC, 2008).

3.3.2.3 Waves

The normal wave climate is composed of locally-generated wind waves and swells that are propagated from
distant areas (WNI, 1995). Sea directions run roughly parallel to prevailing wind directions. Hence, in summer,
seas typically approach from the west and southwest, while in winter, seas typically approach from the south
and east. Mean sea wave heights of less than 1 m with peak heights of less than 2 m are experienced in all
months of the year (WNI, 1995). Mean swell heights are low at around 0.4 to 0.6 m in all months of the year.
Due to the proximity of the mainland, the greatest exposure to swells is from the west (SSE, 1993).

Tropical cyclones have generated significant swell heights of up to 5 m, although the predicted frequency of
swells exceeding 2 m is less than 5% (WNI, 1996).

3.3.3 Benthic habitats

The presence of marine and coastal habitats within the operational area and EMBA is summarised in
Table 3-3 and a detailed description of these habitats with reference to the IMCRA provincial bioregions is
provided in Values and Sensitivities of the Marine Environment (EA-00-RI-10062, Appendix D).

A geophysical and geotechnical survey of the operational area undertaken in August 2011 indicates the
seabed is relatively flat, smooth and featureless, in water depths ranging from around 132 m at lowest
astronomical tide in the southeast to 163 m at lowest astronomical tide in the north-west. The only
bathymetric features identified were those associated with Santos’ existing petroleum production
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equipment linked to the Mutineer-Exeter operations and previous drilling campaigns (Neptune Geomatics,
2011).

Only one seabed type was identified in the operational area by the survey, this being low relief
unconsolidated (high volume) calcareous silty fine sand (Neptune Geomatics, 2011). This is consistent with
other studies (DEWHA, 2007), which indicate more than 60% of the sediments on the NWS are
carbonate-derived.
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Table 3-3: Habitats associated with receptors identified within the environment that may be affected

EMBA Presence

Relevant Events That May Impact on the Receptors
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Coral reefs v v X X v v v Unplanned
Seagrass v v X X v v v Hydrocarbon release due to subsea or surface loss of well control
Macroalgae v v X X v v v Diesel release from vessel collision
Planned
Benthic Habitats Seabed disturbance
Planned operational discharges
Non-coral benthic
invertebrates v v v v v v v v v v v v v Drilling and cement discharges
Unplanned
Hydrocarbon release due to subsea or surface loss of well control
Unplanned release of solid objects
Mangroves X X v X v X v v X X X v X Unplanned
. Hydrocarbon release due to subsea or surface loss of well control
Shoreline Intertidal platforms X X v v v X v v X v v X v y -
Habi Diesel release from vessel collision
abitats Sandy beaches X X v X v X X v X v v v v
Rocky shorelines X v v v 4 X v 4 X 4 4 X 4
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3.3.4 Protected and significant areas

Protected and significant areas identified in the operational area and EMBA are listed in Table 3-4 and
illustrated in Figure 3-4 to Figure 3-12. Note: protected and significant areas that are terrestrial and not
linked to the shoreline but occur in the EPBC Protected Matters search of the EMBA have been excluded as
they are not relevant with respect to hydrocarbon concentrations of floating oil, in-water hydrocarbons
(entrained and dissolved oil) and shoreline accumulations.

3.3.4.1 Australian Marine Parks and State Marine Parks, Management Areas and Reserves

The operational area does not intercept any Australian or State Marine Parks, Management Areas or
Reserves. The closest Australian Marine Park (AMP) is the Montebello AMP, located around 99 km from the
operational area. AMPs are recognised under the EPBC Act for protecting and maintaining biological diversity
and contributing to a national representative network of marine protected areas. Management plans for
AMPs have been developed and came into force on 1 July 2018. Under these plans AMPs are allocated
conservation objectives (International Union for Conservation of Nature [IUCN] Protected Area Category)
based on the Australian IUCN reserve management principles in Schedule 8 of the EPBC Regulations 2000.
These principles determine what activities are acceptable within a protected area under the EPBC Act. The
management zones, associated with the AMPs, and the relevant objectives are detailed in.

The EMBA overlaps several AMPs and state marine parks, management areas and nature reserves. These
areas are shown in Figure 3-4 and Figure 3-6 and are further discussed in Appendix D. Three recently
gazetted State marine parks; Bardi Jawi Gaarra Marine Park, Mayala Marine Park and Laland-gaddam Marine
Park are not displayed on Figure 3-4 given that the current ‘DBCA - Legislated Lands and Waters’ spatial
dataset (last updated 11 July 2022) does not contain the newly gazetted Bardi Jawi Gaara, and Mayala marine
parks. In all cases, these newly gazetted marine parks are estimated to be greater than 1,000 km from the
operational area.

3.3.4.2 Heritage areas

Australia’s heritage is managed by various levels of government and peak bodies that identify and list places
for their heritage values. Significant heritage places are identified and grouped (by type) into lists that guide
the protection and management of heritage values. No natural heritage areas are located within the
operational area, but several are within the EMBA. These areas are shown in Figure 3-7 and Figure 3-8 and
are further discussed in Section 3.3.6.7 and Appendix D.

3.3.4.3 Wetlands of international or national importance

Wetlands are a critical part of our natural environment. They protect our shores from wave action, reduce
the impacts of floods, absorb pollutants and improve water quality. They provide habitat for animals and
plants and many contain a wide diversity of life, supporting plants and animals that are found nowhere else.
No wetlands of international or national importance are located within the operational area, but several are
within the EMBA. Eighty Mile Beach is the closest Ramsar Wetlands of International Importance to the
operational area and is located 312 km southeast of the operational area. These areas are shown in Figure 3-9
and Figure 3-10 and are further discussed in Appendix D.

3.3.4.4 Key ecological features

KEFs which are components of the marine ecosystem that are important for biodiversity or ecosystem
function and integrity of the Commonwealth Marine Area, are also included in the EPBC Act Protected
Matters Database results (Appendix C). The Ancient Coastline at 125 m depth contour KEF (the Ancient
Coastline KEF) intersects the south-eastern portion of the Operational area. A number of other KEFs are
present within the EMBA as shown in Figure 3-11 and Figure 3-12.
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Table 3-4: Distance from operational area boundaries to protected areas and key ecological features within the MEVA and EMBA

Presence in Presence in Presence in Distance to
Operational Area EMBA MEVA Operational Area (km)

Value / Sensitivity Name Status, Zone or IUCN Classification

Australian Marine Parks

Multiple Use Zone (IUCN VI) X v v 156
Argo-Rowley Terrace Marine Park National Park Zone (IUCN 1) X 4 4 444
Special Purpose Zone (Trawl) (IUCN VI) X v v 270
Recreational Use Zone (IUCN IV) X v v 1,009
Ashmore Reef
Sanctuary Zone (IUCN IA) X v v 1,004
Cartier Island Marine Park Sanctuary Zone (IUCN IA) X v v 1,020
National Park Zone (IUCN I1) X v v 1,139
Christmas Island Marine Park
Habitat Protection Zone (IUCN IV) X v v 1,474
Habitat Protection Zone (IUCN IV) X v X 107
Dampier Marine Park National Park Zone (IUCN 1) X v X 109
Multiple Use Zone (IUCN VI) X 4 X 111
Eighty Mile Beach Marine Park Multiple Use Zone (IUCN VI) X 4 4 217
Habitat Protection Zone (IUCN IV) X v X 470
Gascoyne Marine Park Multiple Use Zone (IUCN VI) X v v 325
National Park Zone (IUCN 1) X v X 535
Multiple Use Zone (IUCN VI) X v v 501
Kimberley Marine Park Habitat Protection Zone (IUCN IV) X v v 664
National Park Zone (IUCN I1) X v v 688
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e e . Presence in Presence in Presence in Distance to
Value / Sensitivity Name Status, Zone or IUCN Classification OO . R )
Mermaid Reef Marine Park National Park Zone (IUCN I1) X v v 357
Montebello Marine Park Multiple Use Zone (IUCN VI) X 99
Recreational Use Zone (IUCN IV) X v v 351
Ningaloo Marine Park
National Park Zone (IUCN I1) X v X 478
Roebuck Marine Park Multiple Use Zone (IUCN VI) X v v 555
Shark Bay Marine Park Multiple Use Zone (IUCN VI) X 4 X 652
Multiple Use Zone (IUCN VI) X v X 870
Abrolhos Marine Park National Park Zone (IUCN 1) X v X 920
Special Purpose Zone (IUCN VI) X v X 944
Multiple Use Zone (IUCN VI) X v X 1,571
Geographe Marine Park Special Purpose Zone (Mining
; X v X 1,555
Exclusion) (IUCN VI)
Jurien Marine Park Special Purpose Zone (IUCN VI) X v X 1,211
South-West Corner Marine Park Special Purpose Zone (Mining) X v X 1,577
Multiple Use Zone (IUCN VI) X 4 X 1,351
Two Rocks Marine Park
National Park Zone (IUCN I1) X 4 X 1,372
State Marine Parks, Management Areas and Reserves
Abrolhos Islands Fish Habitat Protection Area - X v X 1,028
Bardi Jawi Gaarra Marine Park - X v X >1,000?
Barrow Island Marine Management Area - X v v 165
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Value / Sensitivity Name Status, Zone or IUCN Classification Op::::if;cael iAnrea ACEEEE ACEECR Operal::zt:a:c:rzz T

Barrow Island Marine Park X v 195
Eighty Mile Beach Marine Park X v 284
Jurien Bay Marine Park X v X 1,199
Kalbarri Blue Holes Fish Habitat Protection Area X v X 959
Laland-gaddam Marine Park X v X >1,000?
Lalang-garram / Camden Sound Marine Park X v v 787
Lalang-garram / Horizontal Falls Marine Park X v v 797
;a;:elin Island Lagoon Fish Habitat Protection X v X 1,299
Marmion Marine Park X v X 1,374
Mayala Marine Park X v X >1,000?
Montebello Islands Marine Park X v v 145
Muiron Islands Marine Management Area X v v 331
Ngari Capes Marine Park X v X 1,574
Ningaloo Marine Park X 4 4 351
North Kimberley Marine Park X 4 4 930
North Lalang-garram Marine Park X v v 897
Point Quobba Fish Habitat Protection Area X v X 654
Rowley Shoals Marine Park X v v 270
Shark Bay Marine Park X v X 769
Yawuru Nagulagun / Roebuck Bay Marine Park X v v 551
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Value / Sensitivity Name

World Heritage Areas

Status, Zone or IUCN Classification

Presence in
Operational Area

Presence in

Presence in

Santos

Distance to
Operational Area (km)

Shark Bay

681

The Ningaloo Coast

Batavia Shipwreck Site and Survivor Camps

331

Commonwealth Heritage Places

v
Area 1629 — Houtman Abrolhos X X 1,046
Dampier Archipelago (including Burrup X v v 115
Peninsula)
Dirk Hartog Landing Site 1616 - Cape Inscription X v X 71
Area
Shark Bay X v X 681
The Ningaloo Coast X v v 331
The West Kimberley X v v 518

Area

Wetlands of International Importance

Ashmore Reef

Ashmore Reef National Nature Reserve X v v 1,004
Christmas Island Natural Areas X v v 1,508
Mermaid Reef — Rowley Shoals X v v 368
Ningaloo Marine Area — Commonwealth X v v 351
Waters

Scott Reef and Surrounds — Commonwealth X v v 767

1,004
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Value / Sensitivity Name Status, Zone or IUCN Classification Op::::i?;cael il-r\1rea L] el Operal:::)t:a':c:r:; i
Eighty Mile Beach - X v X 312
Hosnies Spring - X v 513
Peel-Yalgorup System - X v X 1,464
Roebuck Bay - X v v 566
The Dales (Christmas Island) - X v X 1,522
Vasse-Wonnerup System - X v X 1,582
Ashmore Reef - X v v 1,004
Bunda-Bunda Mound Springs - X v v 621
Cape Range Subterranean Waterways - X v v 364
De Grey River - X v v 261
Eighty Mile Beach System - X v v 289
Exmouth Gulf East - X v X 328
Hosine's Spring (Christmas Island) - X v v 1,513
I;Taizmonth Air Weapons Range — Saline Coastal i X v v 443
Leslie (Port Hedland) Saltfields System - X v v 226
Mermaid Reef - X 4 4 370
Murchison River (Lower Reaches) - X v X 952
Roebuck Bay - X v X 569
Shark Bay East - X v X 685
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e e . Presence in Presence in Presence in Distance to
Value / Sensitivity Name Status, Zone or IUCN Classification OO . R )

The Dales (Christmas Island) - X v X 1,524
Willie Creek Wetlands - X v v 587
Yampi Sound Training Area - X v v 797
Key Ecological Features
Ancient coastline at 125 m depth contour - v v v 0
Ashmore Reef and Cartier Island and

. - X v v 1,003
surrounding Commonwealth Waters
Canyons linking the Argo Abyssal Plain with

; v 587

Scott Plateau X X
Canyons linking the Fuvier Abyssal Plain and i X v v 304
the Cape Range Peninsula
Commonwealth waters adjacent to Ningaloo i X v v 351
Reef
Continental slope demersal fish communities - X 112
Exmouth Plateau - X 221
Glomar Shoals - X 15
Mermaid Reef and Commonwealth waters

) - X v v 261
surrounding Rowley Shoals
?eringapatam Reef and Commonwealth waters i X v v 754
in the Scott Reef Complex
Ancient coastline between 90 and 120 m depth | - X v X 979

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan Page 55 of 579



Santos

e s pe a: Presence in Presence in Presence in Distance to
Value / Sensitivity Name Status, Zone or IUCN Classification OO . MEVA R )
Commonwealth marine environment
) - X v X 1,010
surrounding the Houtman Abrolhos Islands
Commonwealth marine environment within
) - X v X 1,550
and adjacent to Geographe Bay
Commonwealth marine environment within
. . - X v X 997
and adjacent to the west coast inshore lagoons
Western demersal slope and associated fish
o P - X v 811
communities
Western rock lobster - X v X 959

International Marine Parks and Reserves

Recreation Park

Alas Purwo National Park IUCNII X v v 1,170
Bangko-bangko Nature Recreation Park IUCN V X v X 1,150
Karang Bolong Nature Reserve IUCN 11 X v X 1,502
Kerandangan Nature Recreation Park IUCN V X v X 1,183
KH Egon Illewekoh Lewotobi Wildlife Reserve IUCN V X v X 1,303
KKP Nusa Penida Marine Recreation Park IUCN VI X v v 1,145
KKPD Gili Banta Marine Recreation Park IUCN VI X v X 1,212
KKPD Kabupaten Fl Ti Marine Nat

abupaten Flores Timur Marine Nature IUEN IV X v X 1321
Reserve
KKPD Kabupaten G Kidul Marine Nat

abupaten Gunung Kidul Marine Nature IUCN IV X v v 1365
Reserve
KKPD Kabupaten Lombok Barat Mari

abupaten Lombok Barat Marine IUCN VI X v v 1144
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Value / Sensitivity Name Status, Zone or IUCN Classification Op::::i?;cael iAnrea ACEEEE Pre“jIeEr:;:: in Operal::zt:;c:rzz T
Ezziali;bnus::sn Lombok Tengah Marine IUCN VI X v v 1126
KKPD Kabupaten Pangandaran Coastal Park IUCN VI X v X 1,522
(abapaten ALOR Marine Nature Reserve. | IUEN IV x d x 1402
KKPN Laut Sawu Marine National Park IUCN II X v v 1,019
owsngan Wrie Recreston park. | VNV X ‘ X 1195
Komodo UNESCO-MAB Biosphere Reserve - X v v 1,180
Komodo National Park IUCN II X v v 1,182
Komodo National Park World Heritage Site - X v v 1,182
Laiwangi Wanggameti National Park IUCN II X v v 1,054
Leuwang Sancang Nature Reserve IUCN la X v X 1,574
Manupeu Tanadaru National Park IUCN II X v v 1,073
Meru Betiri National Park IUCN II X v v 1,205
Ngurah Rai Grand Forest Park IUCN VI X 4 X 1,156
Nusakambangan Barat Nature Reserve IUCN I X 4 X 1,518
Nusakambangan Timur Nature Reserve IUCN 11l X v X 1,500
Pedauh Nature Reserve IUCN la X v v 1,121
Pelangan Nature Recreation Park IUCN V X v v 1,142
Pulau Lembata District Marine Protected Areas | - X v X 1,353
Pulau Nusa Barung Wildlife Reserve IUCN 1l X v v 1,229
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Value / Sensitivity Name

Status, Zone or IUCN Classification

Presence in
Operational Area

Presence in

Presence in

Santos

Distance to

Pulau Rusa Nature Recreation Park

IUCN VI

Operational Area (km)

X v X 1,409
Pulau Sempu Nature Reserve IUCN Il X v 1,256
Ruteng Nature Recreation Park IUCN V X v X 1,215
Sindang Kerta Wildlife Reserve IUCN IV X v X 1,559
Tanjung Tampa Nature Recreation Park IUCN V X v v 1,134
Teluk Kupang Nature Recreation Park IUCN V X v v 1,196
Wai Wuul Nature Reserve IUCN la X v v 1,184
Wijaya Kusuma Nature Reserve IUCN X v X 1,500

1 Please note that the current ‘DBCA - Legislated Lands and Waters’ spatial dataset (last updated 11 July 2022) does not contain the newly gazetted Bardi Jawi Gaara, and Mayala marine parks. As a result exact distances
from the operational area could not be obtained. All three newly gazette marine parks are estimated to be greater than 1,00 km from the operational area.

2 Note: While this KEF was included in the PMST results (Appendix C), it is not listed on the DCCEEW (formally DAWE) website as of January 2020. https://www.environment.gov.au/sprat-public/action/kef/search
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Table 3-5: Management zones for the Australian and State Marine Parks found in the environment that

Management Zones

may be affected and the associated objectives

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 IV)

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

Habitat Protection Zone
(IUCN V)

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

National Park Zone
(IUCN 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

Sanctuary Zones

State Marine Parks

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

The primary purpose of sanctuary zones is for the protection and conservation of
marine biodiversity. 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 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 and 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 3-6.
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Table 3-6: Prescriptions and conditions from the North-West and South-West Marine Parks Network
Management Plan 2018 and associated Class approval — mining operations and greenhouse gas activities

Prescription/
Condition Number

North-West MPNMP

relevant to the activities in this Environment Plan

Prescription/Condition

(DNP, 2018a)

Relevant Section of EP

4.2.9.8

4.2.8.8

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.

South-West MPNMP (DNP, 2018b)

Notwithstanding Section 4.2.8.1 (of the South-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
+ notifying the Director 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.

Class Approval — Min

ing Operations and Greenhouse Gas Activities — for North-West and South-West MPNMP

(DNP, 2018a; DNP, 2018b)

Approved action must be conducted in accordance with:

(a) an Environment Plan accepted under the Offshore
Petroleum and Greenhouse Gas Storage (Environment)
Regulations (2009)

This EP

Section 4 (Stakeholder
Consultation), reporting
under Section 7 of the OPEP

This EP

Section 4 (Stakeholder
Consultation), reporting
under Section 7 of the OPEP

The OPEP (some proposed
response activities in the
event of an oil pollution
incident may be undertaken
within the North-west
Marine Park Network)

(b) the EPBC Act

Appendix B (Legislation)
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Prescription/

Condition Number Prescription/Condition Relevant Section of EP

(c) the EPBC Regulations This EP

(d) the North-west Network Management Plan This table

(e) any prohibitions, restrictions or determinations made Not applicable
under the EPBC Regulations by the Director of National
Parks

(f) all other applicable Commonwealth and state and Appendix B (Legislation),
territory laws (to the extent those laws are capable of and the OPEP

operating concurrently with the laws and instruments
described in paragraphs a to e)).

2 If requested by the Director of National Parks, an Approved Section 8.11 (Reporting) and
Person must notify the Director prior to conducting Approved | Section 7 of the OPEP
Actions within Approved Zones.

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 Approved Not applicable
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 the northern part of the environment that may be affected
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Figure 3-9: Wetlands in the vicinity of the operational area and northern part of the environment that
may be affected
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Figure 3-10: Wetlands in the southern part of the environment that may be affected
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KEY ECOLOGICAL FEATURES - SOUTH
WITHIN THE EMBA AND OPERATIONAL AREA

Figure 3-12: Key ecological features in the southern part of the environment that may be affected
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Santos

3.3.5 Threatened and migratory fauna and communities

The Protected Matters Search Tool (Appendix C) identified the following number of listed threatened species
and / or migratory species under the EPBC Act 1999 in the operational area:

+ 13 fish and sharks
+ 8 marine mammals
+ 6 marine reptiles

+ 11 marine birds

The following number of listed threatened species and / or migratory species under the EPBC Act 1999 were
identified as potentially occurring in marine or shoreline habitats in the EMBA:

+ 8 fish and sharks

+ 16 marine mammals

+ 9 marine reptiles

+ 81 marine birds

+ 1threatened ecological community

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. 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. These
species will not come into contact with any potential oil spill and therefore are not discussed further.
Similarly, after detailed review, of all the threatened ecological communities (TEC) except one identified in
the PMST reports are either not within the EMBA or not under regular or intermittent tidal influence and are
therefore not relevant to the EMBA.

Those listed as threatened or vulnerable species groups or threatened ecological communities and have been
identified as potentially being present in the operational area, MEVA or the EMBA are discussed in
Table 3-7 with information on the relevant planned and unplanned events that may impact them.

Appendix D provides a comprehensive description of species that may be present within the EMBA.
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Value/Sensitivity

Common Name

Scientific Name

Table 3-7: Environmental values and sensitivities — threatened and migratory marine fauna and threatened ecological communities

EPBC Act
Status

Protected Species and Communities: Fish and Sharks

Freshwater Sawfish

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Species or species
habitat known to

(Knifetooth sawfish)

occur within area

within area

. . Species or o
Vulnerable Species or species species habitat occur within area
(Largetooth sawfish, river Pristis . ’ habitat may occur v P v
. . . . Migratory . known to occur . .
sawfish, leichhardt's sawfish, within area thi Species or species
northern sawfish) within area habitat likely to occur
within area
Species or species
Species or habitat known to
Species or species species habitat occur within area
Giant manta ray Manta birostris Migratory habitat likely to v Known to occur v
occur within area within area Species or species
habitat likely to occur
within area
Green sawfish Species or species
. Species or species Breeding known hablta‘t known to
(Dindagubba, narrowsnout s Vulnerable, . oy occur in area
. Pristis zijsron . habitat known to v to occur within v
sawfish) Migratory .
occur in area area .
Breeding known to
occur within area
, . . Species or . .
Grey nurse shark (west coast Carcharias taurus Species or species species habitat Species or species
o leation) (west coast Vulnerable habitat likely to v k?]own to occur v habitat known to
Pop population) occur within area s occur within area
within area
. . Species or . .
Species or species species habitat Species or species
Longfin mako Isurus paucus Migratory habitat likely to v Iiiel to occur v habitat likely to occur
occur within area . y within area
within area
Species or species
Species or habitat known to
Narrow sawfish Anoxvoristis Species or species species habitat occur within area
.yp Migratory habitat known to v P v
cuspidata known to occur

Species or species
habitat likely to occur
within area

REEE A AES

Planned
Noise emissions
Light emissions

Seabed and benthic habitat
disturbance

Operational discharges

Drilling and cement discharges

Unplanned
Release of solid objects

Introduction of invasive marine
species

Marine fauna interaction

Minor hydrocarbon and chemical
spills

Hydrocarbon spill - LOWC
Hydrocarbon spills - MDO

Spill response operations

Santos
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

Species or species
habitat likely to occur

(Great white shark)

within area

within area

. . Species or
Carcharhinus Species or species species habitat within area
Oceanic whitetip shark . Migratory v habitat may occur v 'p v
longimanus s likely to occur . .
within area o Species or species
within area .
habitat may occur
within area
Species or species
Species or habitat known to
Conservation Species or species species habitat occur within area
Scalloped Hammerhead Sphyrna lewini v habitat likely to v P v
Dependent o known to occur . .
occur within area within area Species or species
habitat likely to occur
within area
. . Species or . .
Reef manta ray Species or species species habitat Species or species
Manta alfredi Migratory v habitat likely to v kFr)mwn to occur v habitat known to
(Coastal manta ray) occur within area e occur within area
within area
. . Species or . .
Species or species species habitat Species or species
Shortfin mako Isurus oxyrinchus | Migratory v habitat likely to v Iiiel to occur v habitat likely to occur
occur within area ) y within area
within area
. Breeding known to Breeding known .
. Thunnus Conservation L oy Breeding known to
Southern Bluefin Tuna ynnus vatl v occur within the v to occur within v I g now
maccoyii Dependent occur within area
area area
Foraging, feeding or
Foraging, feeding Foraging, related behaviour
or relate'd feeding or known to occur within
. Vulnerable, . related
Whale shark Rhincodon typus . v behaviour known v . v area
Migratory _ behaviour
to occur within . .
area known to occur Species or species
within area habitat may occur
within area
. . Species or Foraging, feeding or
White shark Species or species P . . eing . &
Carcharodon Vulnerable, v habitat mav occur v species habitat v related behaviour
carcharias Migratory y known to occur known to occur within

area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA Type of
Presence Presence

Type of Presence

Relevant Events

Santos

Species or species
habitat may occur
within area

Dwarf sawfish

Breeding known

Species or species
habitat known to

gulper shark)

Pristis clavata Vu'InerabIe, N/A v to occur within occur within area
(Queensland sawfish) Migratory area
Breeding known to
occur within area
Breeding known to
Breeding likely occur within area
Northern river shark Glyphis garricki Endangered N/A v to occur within . .
Species or species
area habitat may occur
within area
Species or . .
Porbeagle species habitat Species or species
Lamna nasus Migratory N/A v P habitat likely to occur
may occur s
(Mackerel shark) oy within area
within area
School Shark
. . Species or species
(Eastern school shark, Galeorhinus Conservation N/A X N/A habitat may occur
. galeus Dependent L
snapper shark, tope, soupfin within area
shark)
Southern dogfish . .
Centrophorus Conservation Spelees c.>r species
(Endeavour dogfish, little uyato Dependent N/A X N/A habitat likely to occur

within area

Protected Species and Communities: Marine Mammals

Blue whale

Balaenoptera
musculus

Endangered,
Migratory

Migration route
known to occur
within area

Migration route

v known to occur

within area

Species or species
habitat likely to occur
within area

Migration route
known to occur within
area

Planned
Noise emissions
Operational discharges

Drilling and cement discharges

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan

Page 74 of 579



Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Relevant Events

Santos

Balaenoptera

Species or species

Species or
species habitat

Species or species

Sea populations)

within area

known to occur
within area

Bryde’s whale . Migratory v habitat likely to v . v habitat likely to occur
edeni - likely to occur L
occur within area s within area
within area
Foraging, feeding or
Foraging, related behaviour
. . feeding or likely to occur within
Species or species
. Balaenoptera Vulnerable, . . related area
Fin whale . v habitat likely to v S v
physalus Migratory . behaviour likely
occur within area - . .
to occur within Species or species
area habitat likely to occur
within area
Breeding known to
. occur within area
Megaptera Breeding known to Breeding known
Humpback whale gaptera Migratory v § v to occur within v ) .
novaeangliae occur within area Species or species
area .
habitat may occur
within area
. . . Species or . .
Killer whale Species or species species habitat Species or species
Orcinus orca Migratory v habitat may occur v P v habitat may occur
. may occur L
(Orca) within area . within area
within area
Foraging, feeding or
Foraging, related behaviour
. . feeding or likely to occur within
Species or species
. Balaenoptera Vulnerable, ) . related area
Sei whale . ) v habitat likely to v N v
borealis Migratory oy behaviour likely
occur within area . . .
to occur within Species or species
area habitat likely to occur
within area
. . Species or . .
Physeter Species or species species habitat Species or species
Sperm whale Y Migratory v habitat may occur v P v habitat may occur
macrocephalus s may occur e
within area s within area
within area
. . . Species or . .
Tursiops aduncus Species or species species habitat Species or species
Spotted bottlenose dolphin (Arafura/Timor Migratory v habitat may occur v P v habitat known to

occur within area

Unplanned
Release of solid objects

Introduction of invasive marine
species

Marine fauna interaction

Minor hydrocarbon and chemical
spills

Hydrocarbon spill - LOWC
Hydrocarbon spills - MDO

Spill response operations
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Relevant Events

Santos

Species or species
habitat known to
occur within area

Protected Species and Communities: Marine Reptiles

within area

Species or . .
Balaenoptera species habitat Species or species
Antarctic minke whale . Migratory X N/A v . v habitat likely to occur
bonaerensis likely to occur L
s within area
within area
. Breeding known .
Austréllan humpback Sousa sahulensis | Migratory X N/A v to occur within v Breedlng k'nown to
dolphin occur within area
area
Australian sea lion A{eophoca Endangered X N/A X N/A v Breedlng k'nown to
cinerea occur within area
Species or Species or species
Australian snubfin dolphin Ort.:ael/a . Migratory X N/A v species habitat v habitat known to
heinsohni known to occur o
- occur within area
within area
Breeding known Breeding known to
. / . . /
Dugong Dugong dugon Migratory X N/A to occur within oceur within area
area
Lagenorhvnchus Species or species
Dusky dolphin g y Migratory X N/A X N/A v habitat may occur
obscurus L
within area
Foraging, feeding or
Pygmy right whale Caperea Migrator X N/A X N/A v related behaviour
yemy rg marginata g ¥ likely to occur within
area
Species or
Southern right whale Eubalat?na En.dangered, X N/A v s.peC|es habitat v Breedmg kr\own to
australis Migratory likely to occur occur within area

Planned
Noise emissions
Operational discharges

Drilling and cement discharges

Unplanned

Introduction of invasive marine
species

Hydrocarbon spill - LOWC
Hydrocarbon spills - MDO

Spill response operations
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Relevant Events

Species or species

Breeding known

Breeding known to
occur within area

occur within area

area

Natator Vulnerable, o I
Flatback turtle . v habitat likely to v to occur within v . .
depressus Migratory o Species or species
occur within area area o
habitat likely to occur
within area
Breeding known to
. . . occur within area
Vulnerable Species or species Breeding known
Green turtle Chelonia mydas . ’ v habitat likely to v to occur within v . .
Migratory . Species or species
occur within area area s
habitat likely to occur
within area
Foraging, feeding or
related behaviour
known to occur within
area
Eretmochelys Vulnerable Species or species Breeding known
Hawksbill turtle o Y . ’ v habitat likely to v to occur within v Species or species
imbricata Migratory - s
occur within area area habitat likely to occur
within area
Breeding known to
occur within area
Breeding likely to
occur within area
Species or Species or species
Leatherback turtle Species or species P . . habitat likely to occur
Dermochelys Endangered, . . species habitat L
coriacea Migrator v habitat likely to Y known to occur Y within area
(Leathery turtle, luth) g y occur within area ithi
within area Foraging, feeding or
related behaviour
known to occur within
area
. . . Foraging, feeding or
Species or species Breeding known ging . &
Endangered, . . ol related behaviour
Loggerhead turtle Caretta caretta . v habitat likely to v to occur within v .
Migratory known to occur within

area

Planned
Noise emissions
Light emissions

Seabed and benthic habitat
disturbance

Operational discharges

Drilling and cement discharges

Unplanned
Release of solid objects

Introduction of invasive marine
species

Marine fauna interaction

Minor hydrocarbon and chemical
spills

Hydrocarbon spill - LOWC
Hydrocarbon spills - MDO

Spill response operations
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Santos

Value/Sensitivity

EPBC Act Operational MEVA Type of EMBA

Type of Presence Relevant Events
Status Area Presence yp Presence Presence Presence

Type of Presence

Common Name Scientific Name

Species or species
habitat likely to occur
within area
Breeding known to
occur within area
Species or species
habitat known to
occur within area
. . Species or . .
Aipysurus Critically Species or species species habitat Species or species
Short-nosed seasnake . habitat known to v habitat likely to occur
apraefrontalis Endangered o known to occur L
occur within area - within area
within area
Congregation or
aggregation known to
occur within area
Species or . . Planned
. - . . Species or species
Leaf-scaled seasnake Aipysurus Critically N/A species habitat v habitat known to
foliosquama Endangered known to occur o Noise emissions
- occur within area
within area
Light emissions
Species or species Operational discharges
. habitat known to
Olive ridlev turtl Congregation or ithi o )
ive ridley turtle Lepidochelys aggregation occur within area Drilling and cement discharges
) Endangered N/A v
e . olivacea known to occur .
(Pacific ridley turtle) . Congregation or
within area :
aggregation known to
occur within area Unplanned
Introduction of invasive marine
species
Species or Species or species
. Crocodylus . species habitat o Hydrocarbon spill - LOWC
Saltwater crocodile Y Migratory N/A .p v habitat likely to occur
porosus likely to occur ithi
within area within area Hydrocarbon spills - MDO
Spill response operations

Protected Species and Communities: Marine Birds
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

Species or species

MEVA
Presence

Type of
Presence

Breeding known

EMBA
Presence

Type of Presence

Breeding known to

Australian fairy tern Sternula nereis Vulnerable v habitat may occur v to occur within v o
L occur within area
within area area
Christmas Island white-tailed . . Species or . .
. Species or species . . Species or species
tropicbird Phaethon ; species habitat ;
Endangered v habitat may occur v v habitat may occur
lepturus fulvus within area known to occur within area
(Golden bosunbird) within area
Breeding known to
. . . occur within area
Species or species Breeding known
Common noddy Anous stolidus Migratory v habitat may occur v to occur within v . .
thin area area Species or species
wi habitat likely to occur
within area
. . Species or . .
", Species or species . . Species or species
. Actitis . . species habitat .
Common sandpiper Migratory v habitat may occur v v habitat known to
hypoleucos . known to occur s
within area - occur within area
within area
. - . . Species or . .
Eastern curlew Numenius Critically Species or species . . Species or species
L . species habitat .
madagascariensi | Endangered, v habitat may occur v v habitat known to
. L known to occur o
(Far eastern curlew) s Migratory within area - occur within area
within area
Breeding known to
Lesser frigatebird Species or species Breeding known occur within area
Fregata ariel Migratory v habitat likely to v to occur within v . .
(Least frigatebird) occur within area area Species or species
habitat known to
occur within area
. . Species or . .
Calidris Species or species species habitat Species or species
Pectoral sandpiper Migratory v habitat may occur v P v habitat known to
melanotos L known to occur o
within area s occur within area
within area
. . Species or . .
Red knot Endangered Species or species species habitat Species or species
Calidris canutus cangered, v habitat may occur v P v habitat known to
Migratory . known to occur oy
(Knot) within area occur within area

within area

Relevant Events

Planned

Noise emissions

Light emissions
Operational discharges

Drilling and cement discharges

Unplanned
Release of solid objects

Introduction of invasive marine
species

Marine fauna interaction

Minor hydrocarbon and chemical
spills

Hydrocarbon spill - LOWC
Hydrocarbon spills - MDO

Spill response operations
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

Species or species

Roosting known

Species or species
habitat known to

Calidris ithi
Sharp-tailed sandpiper . Migratory v habitat may occur v to occur within v occur within area
acuminata s
within area area .
Roosting known to
occur within area
. . Species or . .
Calonectris Species or species species habitat Species or species
Streaked shearwater Migratory v habitat likely to v v habitat known to
leucomelas oy known to occur .
occur within area ol occur within area
within area
Species or
species habitat
Species or species known to occur
. . _ Phaethon . . . ithi Breeding known to
White-tailed tropicbird Migratory v habitat likely to v within area v g .
lepturus o occur within area
occur within area .
Breeding known
to occur within
area
Breeding known Breeding known to
Greater frigatebird Fregata minor Migratory X N/A v to occur within v g .
occur within area
area
Species or . . Planned
. . Species or species
Abbott’s boob Papasula abbotti | Endangered X N/A v species habitat v habitat may occur
Y P g known occur o Y Noise emissions
- within area
within area
Light emissions
. Endangered Species or species : :
Diomedea ’ N Operational discharges
Amsterdam albatross , X N/A X N/A v habitat likely to occur
amsterdamensis Mi L
igratory within area Drilling and cement discharges
Limnodromus Species or species
Asian dowitcher seminalmatus Migratory X N/A X N/A v habitat known to |
p occur within area Unplanned
Introduction of invasive marine
Anous Breeding known . species
. . . g Breeding known to
Australian lesser noddy tenuirostris Vulnerable X N/A v to occur within v g .
occur within area
melanops area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act Operational
Status Area Presence

Type of Presence

Type of
Presence

EMBA
Presence

Type of Presence

Relevant Events

Santos

Species or Species or species
Rostratul ies habitat
Australian painted snipe ostra 'ua Endangered X N/A specles habita v habitat likely to occur
australis known to occur L
within area within area
Species or . .
species habitat Species or species
Bar-tailed godwit Limos lapponica | Migratory X N/A Known to occur v habitat known to
within area occur within area
Roosting known Roosting known to
Black-tailed godwit Limosa limosa Migratory X N/A to occur within v g .
area occur within area
Foraging, feeding or
Thalassarche Vulnerable related behaviour
- ’ v
Black-browed albatross melanophris Migratory X N/A N/A likely to occur within
area
Species or species
Halob .
Blue petrel c:e?ulzzna Vulnerable X N/A N/A v habitat may occur
within area
. Breeding known .
. Onych . . Breeding k t
Bridled tern nychoprion Migratory X N/A to occur within v ree m_g .nown ©
anaethetus area occur within area
. Roosting known .
. . Limicola . oy Roosting known to
B -bill M N/A h v
road-billed sandpiper falcinellus igratory X / ;?ezccur within occur within area
Breeding known Breeding known to
Brown booby Sula leucogaster | Migratory X N/A to occur within v g .
area occur within area
Species or Species or species
Thal h Vul I ies habi
Campbell albatross (halassarache ! nerable, X N/A species habitat v habitat may occur
impavida Migratory may occur L
within area within area
Breeding known .
H B k
Caspian tern ydrprrogne Migratory X N/A to occur within v reedmg r\own to
caspia area occur within area

Hydrocarbon spill - LOWC
Hydrocarbon spills - MDO

Spill response operations
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Relevant Events

Santos

Christmas Island frigatebird

Breeding known

likely to occur
within area

End d Breeding k t
Fregata andrewsi IVT ; ?:éire ! X N/A v to occur within v ocr:(cesr Ivr\;igthir:loz\a’:za °
(Andrew's Frigatebird) & y area
Species or . .
Accipiter species habitat Species or species
Christmas Island goshawk . . Endangered X N/A v v habitat known to
hiogaster natalis known to occur I
- occur within area
within area
Species or . .
Common greenshank species habitat Species or species
Tringa nebularia | Migratory X N/A v P v habitat likely to occur
known to occur L
(Greenshank) - within area
within area
Roosting known Roosting known to
Common redshank Tringa tetanus Migratory X N/A v to occur within v g .
occur within area
area
. Speci . .
Calidris Critically Sp::g;:ss I'c:;bitat Species or species
Curlew sandpiper ) Endangered, X N/A v P v habitat known to
ferruginea . known to occur s
Migratory - occur within area
within area
. Roosting known .
Charad . L Roosting k t
Double-banded plover .(..7ra rius Migratory X N/A v to occur within v 008 mg hown ©
bicinctus occur within area
area
. Species or species
Pachyptil
Fairy prion achyptila .turtur Vulnerable X N/A X N/A v habitat known to
subantarctica o
occur within area
Species or Foraging, feeding or
A ies habi I havi
Flesh-footed shearwater rdenpa Migratory X N/A v s.peues abitat v r-e ated be awogr .
carneipes likely to occur likely to occur within
within area area
Species or . .
species habitat Species or species
Fork-tailed Swift Apus pacificus Migratory X N/A v v habitat likely to occur

within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

Santos

EMBA

Relevant Events
Presence

Type of Presence

v Species or species
Greater sand plover Species or habitat known to
P Charadrius Vulnerable, X N/A species habitat v occur within area
leschenaultia Migratory known to occur
(Large sand plover) . .
within area Roosting known to
occur within area
Critically v Roosting known
Calidris Roosting known to
Great knot . . Endangered, X N/A to occur within v g .
tenuirostris Migratory area occur within area
Y Breeding known Breeding known to
Greater crested tern Thalasseus bergii | Migratory X N/A to occur within v g .
area occur within area
Pluvialis Y Roosting known Roosting known to
Grey plover Migratory X N/A to occur within v g .
squatarola area occur within area
Y Roosting known Roosting known to
Grey-tailed tattler Tringa brevipes Migrator N/A to occur within v o
¥ g p g ¥ X / area occur within area
Y Species or Species or species
Indian yellow-nosed Thalassarche Vulnerable, species habitat P N P
; . X N/A v habitat likely to occur
albatross carteri Migratory may occur L
within area within area
v Roosting known
Lesser sand plover Charadrius Endangered, & oy Roosting known to
: X N/A to occur within v oL
. mongolus Migratory occur within area
(Mongolian plover) area
Little curlew . v Roosting known _
Numenius . oy Roosting known to
. Migratory X N/A to occur within v o
. . minutus occur within area
(Little whimbrel) area
Sternula Y Breeding known Breeding known to
Little tern ) Migratory X N/A to occur within v &«
albifrons area occur within area
Calidris Species or species
Long-toed stint renuirostris Migratory X N/A X N/A v habitat known to

occur within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Santos

Relevant Events

Marsh sandpiper

Roosting known

Roosting known to

area

. e . J . . /
. Tringa stagnatilis | Migratory X N/A to occur within occur within area
(Little greenshank) area
Breeding known Breeding known to
Masked Booby Sula dactylatra Migratory X N/A v to occur within v g .
occur within area
area
Foraging, feeding or
Macronectes Vulnerable related behaviour
. ] /
Northern giant petrel halli Migratory X N/A X N/A likely to occur within
area
Northern Siberian bar-tailed Species or . .
dwit Limosa lapponica | Critically species habitat Species or species
&80 o X N/A v v habitat known to
menzbierii Endangered known to occur occur within area
(Russkoye bar-tailed godwit) within area
. Species or species
Northern royal albatross D/omed.ea En.dangered, X N/A X N/A v habitat may occur
sanfordi Migratory L
within area
Oriental plover . Roosting known Species or species
Charadrius Migratory X N/A v to occur within v habitat may occur
. veredus L
(Oriental dotterel) area within area
Glareola Roosting known Species or species
Oriental pratincole . Migratory X N/A v to occur within v habitat may occur
maldivarum L
area within area
Species or Species or species
Oriental reed-warbler Ac.rocep.halus Migratory X N/A v species habitat v habitat known to
orientalis known to occur o
. occur within area
within area
. Breeding known .
Pandion . e Breeding known to
v v
Osprey haligetus Migratory X N/A to occur within occur within area
area
Roosting known Roosting known to
Pacific golden plover Pluvialis fulva Migratory X N/A v to occur within v &

occur within area
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Value/Sensitivity

EPBC Act Operational MEVA Type of EMBA

Type of Presence Relevant Events
Status Area Presence yp Presence Presence Presence

Type of Presence

Common Name

Scientific Name

Gallinago Roosting likely Roosting likely to
Pin-tailed snipe 9 Migratory X N/A to occur within v g . Y
stenura occur within area
area
Breeding known Breeding known to
Red-footed Booby Sula Migratory X N/A to occur within v g .
occur within area
area
Species or Species or species
Red goshawk Erytthrotrlorch/s Vulnerable X N/A species habitat v habitat likely to occur
radiatus may occur L
o within area
within area
Species or
Phalaropus . species habitat Roosting known to
- v
Red-necked phalarope lobatus Migratory X N/A known to occur occur within area
within area
Roosting known Roosting known to
Red-necked stint Calidris ruficollis | Migratory X N/A to occur within v g .
occur within area
area
Breeding known .
Red-tailed tropicbird Phae.thon Migratory X N/A to occur within v Breedlh_g k.nown to
rubricauda occur within area
area
Breeding known Breeding known to
Roseate tern Sterna dougallii Migratory X N/A to occur within v g .
occur within area
area
. Roosting known .
Ruddy turnstone ,f\renarla Migratory X N/A to occur within v Roostmg k.nown to
interpres occur within area
area
Philomachus . Roosting known to
v
Ruff (Reeve) pugnax Migratory X N/A N/A occur within area
Roosting known Roosting known to
Sanderling Calidris alba Migratory X N/A to occur within v g .
area occur within area
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Value/Sensitivity

EPBC Act Operational MEVA Type of EMBA

Type of Presence Relevant Events
Status Area Presence yp Presence Presence Presence

Type of Presence

Common Name

Scientific Name

Foraging, feeding or
Shy albatross Thalassarche En.dangered, X N/A N/A v r.elated behawoqr '
cauta Migratory likely to occur within
area
Species or Foraging, feeding or
Pterod ies habitat lated behavi
Soft-plumaged petrel ert_p roma Vulnerable X N/A species habita v related be aV|our' .
mollis may occur known to occur within
within area area
Vulnerable Species or species
Sooty albatross Phoebetria fusca . ’ X N/A N/A v habitat likely to occur
Migratory L
within area
Species or Species or species
Southern giant petrel Macronectes En.dangered, X N/A species habitat v habitat may occur
giganteus Migratory may occur L
o within area
within area
. Species or species
D d Vul ble, .
Southern royal albatross lomeaded u nerable X N/A N/A v habitat may occur
epomophora Migratory L
within area
Gallinago Roosting likely Roosting likely to
Swinhoe’s snipe g Migratory X N/A to occur within v g . Y
megala occur within area
area
Roosting known Roosting known to
Terek sandpiper Xenus cinereus Migratory X N/A to occur within v g .
occur within area
area
. Species or species
D E
Tristan albatross iomedea n.dangered, X N/A N/A v habitat may occur
dabbenena Migratory e
within area
Foraging, feeding or
Diomedea Vulnerable related behaviour
W i I ! N/A N/A v
andering albatross exulans Migratory X / / likely to occur within
area
Breeding known Breeding known to
Wedge-tailed sh t Ard ifi Migrat N/A t ithi v o
edge-tailed shearwater rdenna pacifica igratory X / ac:ec;ccur within occur within area
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Value/Sensitivity

Common Name

Scientific Name

EPBC Act
Status

Operational
Area Presence

Type of Presence

MEVA
Presence

Type of
Presence

EMBA
Presence

Type of Presence

Relevant Events

Santos

Species or species

area

Sooty shearwater Ardenna grisea Migratory X N/A X N/A v habitat may occur
within area
Species or species
White-capped albatross Thalassarchfe Vu'InerabIe, X N/A X N/A v habitat may occur
cauta steadi Migratory L
within area
White-winged fairy wren .
Species or . .
(Barrow Island) Malurus species habitat Species or species
leucopterus Vulnerable X N/A v 'p v habitat likely to occur
i likely to occur s
(Barrow Island Black and edouardi - within area
. . within area
white fairy wren)
White-winged fairy-wren
(Dirk Hartog Island) Malurus Species or species
leucopterus Vulnerable X N/A X N/A v habitat likely to occur
(Dirk Hartog black and white | leucopterus within area
fairy wren))
Numenius Y Roosting known Roosting known to
Whimbrel Migratory X N/A to occur within v g .
phaeopus occur within area
area
Y Roosting known Roosting known to
Wood sandpiper Tringa glareola Migratory X N/A to occur within v &

occur within area

Subtropical and Temperate
Coastal Saltmarsh

N/A

N/A

N/A

N/A

Occurs within a
relatively narrow
margin of the
Australian coastline
south of (and
including) Shark Bay
at 26° on the west
coast. It is typically
restricted to the
upper intertidal
environment,
occurring in areas
within the
astronomical tidal
limit, often between

Unplanned
Hydrocarbon spill - LOWC

Spill response operations
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Value/Sensitivity

EPBC Act Operational MEVA Type of EMBA

Type of Presence Type of Presence Relevant Events
Status Area Presence yp Presence Presence Presence yp

Common Name Scientific Name

the elevation of the
mean high tide and
the mean spring tide.
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3.3.5.1 Biologically important areas

BIAs, such as aggregation, breeding, resting, nesting or feeding areas or known migratory routes, for marine
fauna species in the operational area and the EMBA are identified in Table 3-8. Figure 3-13 to Figure 3-25
show BIAs in the operational area and EMBA. BIAs are further described in Appendix D.

DCCEEW may make recovery plans for threatened fauna listed under the EPBC Act. The Act requires that
‘habitat critical to the survival of the listed threatened species’ is identified in recovery plans. Critical habitat
within the EMBA relevant to for marine reptiles and is also listed in Table 3-8.
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Table 3-8: Biologically important areas identified in the operational area, environment that may be affected and moderate exposure value area

Fauna group

Species

BIA Area

Presence in

Operational Area

Presence in
EMBA

Presence in
MEVA

Habitat critical within EMBA

Marine
mammals

Australian sea lion

Foraging (male and female)

X

Australian snubfin
dolphin

Foraging

Resting

Breeding

Calving

Dugong

Breeding

Calving

Nursing

Foraging

Migration

Humpback whale

Resting

Calving

Nursing

Migration (north and south)

Indo-Pacific
humpback dolphin

Breeding

Calving

Foraging

Significant habitat

Breeding

MY X XX XXX [IX|X|X[X[X|X[|X|[X|[X|X]|X

AN N N NE A N NV N N B N N N I N I N I N R N N RN

AN IR S N A N Y N N N N N I N I N I N B N N S AN

N/A
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Fauna group Species BIA Area Presence in Presence in Presence in Habitat critical within EMBA
Operational Area EMBA MEVA
Calving X v v
Indo-Pacific spotted .
bottlenose dolphin Foraging X
Migration X v v
Foraging X v v
Pygmy blue whale Migration X v v
Distribution v v v
Seasonal calving habitat X v X
Southern right whale
Calving buffer X v X
Marine reptiles Aggregation X v v 60 km internesting buffer
Foraging X v v Eighty Mile Beach
Internesting X v v Eco Beach
Internesting buffer X v v Lacepede Islands
(including critical habitat)
Montebello Islands
Nesting v v
) Mundabullangana Beach
Flatback turtle Mating
Barrow Island
Cemetery Beach
Dampier Archipelago
Migration corridor X v v (including Delambre Island and
Huay Island)
Coastal islands from Cape
Preston to Locker Island
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Fauna group Species

Santos

BIA Area Presence in Presence in Presence in Habitat critical within EMBA
Operational Area EMBA MEVA
Aggregation X v v Scott Reef — 20 km internesting
Foraging X v v buffer
Internesting X v v Ashmore Reef and Cartier Reef
20 km internesting buffer
Internesting buffer X v v
(|nc|ud|ng critical habrtat) Adele |S|and, Barrow |S|and,
] Lacepede Islands, Montebello
Mating X i
Green turtle Islands  (all with sandy
Migration corridor beaches)
Dampier Archipelago
Thevenard Island
Basking X v v
Northwest Cape
Ningaloo Coast
Foraging
Internesting X 20 km internesting buffer
Hawksbill turtle  Internesting buffer X v v Dampier Archipelago
(including critical habitat) (including Rosemary Island and
Nesting Delambre Island)
Mating X
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Fauna group Species BIA Area Presence in Presence in Presence in Habitat critical within EMBA

Operational Area EMBA MEVA

+ Montebello Islands (including
Ah Chong Island, South East
Island and Trimouille Island)

Migration corridor X v v + Lowendal Islands (including
Varanus Island, Beacon Island
and Bridled Island)

+  Sholl Island

Foraging X v v + 20 km internesting buffer

Nestin .
Loggerhead turtle & + Muiron Islands

Internesting buffer X v v + Ningaloo coast

(including critical habitat)

+ 20 km internesting buffer

+  Prior Point

Critical habitat (internesting) +  Vulcan Island
Olive ridley turtle X v v
(no BIA) + Darcy Island
+ Llangi

+ Cape Leveque

Sharks and rays Foraging X v v N/A
Juvenile X v X
Dwarf sawfish
Nursing X v X
Pupping X 4 X
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Fauna group Species BIA Area Presence in Presence in Presence in Habitat critical within EMBA
Operational Area EMBA MEVA

Foraging X v v

Juvenile X v X
Freshwater sawfish

Nursing X v X

Pupping X \ X
Whale shark Foraging v v v
White shark Foraging X v v

Birds Australian lesser N/A
Foragin rovisioning youn v

noddy ging (p g young) X X
Bridled tern Foraging X v X
Brown booby Breeding X v v
Caspian tern Foraging (provisioning young) X v X

Foraging X v X
Common noddy

Foraging (provisioning young) X v X

Foraging X v v
Fairy tern

Breeding X v X
Flesh-footed Aggregation X Y X
shearwater Foraging X v X
Greater frigatebird Breeding X v v
Lesser crested tern Breeding X v v
Lesser frigatebird Breeding X v v
Little penguin Foraging (provisioning young) X v X
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Fauna group

Santos

Species BIA Area Presence in Presence in Presence in Habitat critical within EMBA
Operational Area EMBA MEVA
Resting X v v
Little tern
Breeding X
Little shearwater Foraging X v X
Pacific gull Foraging X v X
Red-footed booby Breeding X v v
Breeding X v v
Roseate tern Foraging (provisioning young) X v X
Resting X v X
Soft-plumaged petrel Foraging X v X
Sooty tern Foraging X v X
Wedge-tailed Breeding X v v
shearwater Foraging X v X
\F:\g::'c;-faced storm Foraging X v X
e A
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Figure 3-13: Biologically important areas for EPBC protected whale species in the vicinity of the
operational area and northern part of the environment that may be affected
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Figure 3-14: Biologically important areas for EPBC protected whale species in the southern part of the
environment that may be affected
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Figure 3-15: Biologically important areas and critical habitat for dugongs in the vicinity of the
operational area and the environment that may be affected
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Figure 3-16: Biologically important areas for dolphins in the vicinity of the operational area and the
environment that may be affected
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Figure 3-17: Biologically important areas for the Australian seal lion in the vicinity of the operational
area and the environment that may be affected
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Figure 3-18: Biologically important areas and critical habitat for flatback turtles in the vicinity of the
operational area and the environment that may be affected

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan Page 101 of 579



=18°0'0"S

A ‘,/;"’ _n e
Geographic Coordinate System: GCS GDA 1994
Datum: GDA 1994 Units: Degree

0 100 200 300 400 500

Kilometers

| R
120°0'0"E

Legend

------ Coastal Water Limit (3nm)

[]emea

|-___' Operational Area

Biological Important Areas

- Green Turtle, Aggregation
- Green Turtle, Basking

.| Green Turtle, Foraging

Green Turtle, Internesting; Internesting buffer
I Green Turtie, Mating

- Green Turtle, Migration corridor

I:I Green Turtle, Nesting

Habitat Critical

\ Nesting

Santos

GREEN TURTLE BIOLOGICAL IMPORTANT AREAS
WITHIN THE EMBA AND OPERATIONAL AREA

Figure 3-19: Biologically important areas and critical habitat for green turtles in the vicinity of the
operational area and the environment that may be affected
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Figure 3-20: Biologically important areas and critical habitat for loggerhead turtles in the vicinity of

the operational area and the environment that may be affected

Santos Ltd | Mutineer-Exeter Plug and Abandonment Environment Plan

Page 103 of 579



| 1
17°00°E 120°00°E 1 N

Legend

I._.J Operational Area

Biological Important Areas

m Hawksbill Turtle, Foraging

Hawksbill Turtle, Internesting; Internesting buffer
I Hawksbill Turtle, Mating

- Hawksbill Turtle, Migration corridor

Hawksbill Turtle, Nesting

Ge(:graphic Eoordinme System: GCS GDA 1994! Habitat Critical
Datum: GDA 1994 Units: Degree
£ = Hawksbill Turtle, Nestin
0 100 200 300 400 500 ’A 9
[ T T Kilometers B oiive Ridley Turtle, Nesting
1

MEFF

Santos HAWKSBILL TURTLE BIOLOGICAL IMPORTANT AREAS AND OLIVE RIDLEY
CRITICAL HABITAT WITHIN THE EMBA AND OPERATIONAL AREA

Figure 3-21: Biologically important areas and critical habitat for olive ridley and hawksbill turtles in
the vicinity of the operational area and the environment that may be affected
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Figure 3-22: Biologically important areas for whale sharks in the vicinity of the operational area and
environment that may be affected
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Figure 3-23: Biologically important areas for white sharks in the vicinity of the operational area and
environment that may be affected
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Figure 3-24: Biologically important areas for river sharks in the vicinity of the operational area and
environment that may be affected
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Figure 3-25: Biologically important areas for EPBC protected seabird species in the vicinity of the
operational area and northern part of the environment that may be affected
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Figure 3-26: Biologically important areas for EPBC protected seabird species in the southern part of
the environment that may be affected
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3.3.5.2 Recovery Plans

Recovery Plans set out the research and management actions necessary to stop the decline of and support
the recovery of listed threatened species. Table 3-9 summarises the actions relevant to the activity with more
information on the specific requirements of the relevant plans of management (including conservation advice
recovery plans and management plans for marine fauna) that would be applicable to the activity and
demonstrates where current management requirements have been considered.

Species that occur in the EMBA only may be affected by marine pollution (from an unplanned hydrocarbon
release). However, species that occur in the operational area have the potential to be impacted by planned
(e.g., noise emissions) and unplanned (e.g., vessel strike) events as well as from a hydrocarbon release.
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Table 3-9: Relevant threats identified in Recovery Plans, Conservation Advice and Management Plans for species that occur or may occur within the
operational area and environment that may be affected

Addressed
Where Relevant
Relevant Conservation Actions for Receptor
Groups in EP
Section

Recovery Plan, Conservation Advice Threats/Strategies Identified as
or Management Plan

Receptor Relevant Objectives

Relevant to the Activity

All Vertebrate Fauna

All vertebrate Threat Abatement Plan for Impacts There are four main objectives: Marine debris No explicit management actions for non-fisheries related industries (note 7.1
fauna of Marine Debris on Vertebrate +  Contribute to the long-term prevention of the that management actions in the plan relate largely to management of fishing
Wildlife of Australia’s Coasts and incidence of harmful marine debris waste (for example ‘ghost’ gear), and State and Commonwealth

Oceans (DoEE, 2018) o ) ] management through regulation.
+ Remove existing harmful marine debris from the

marine environment

+ Mitigate the impacts of harmful marine debris on
marine species and ecological communities

+ Monitor the quantities, origins and impacts of marine
debris and assess the effectiveness of management
arrangements over time for the strategic reduction of

debris.
Fish / Sharks / Rays
Balston’s pygmy Approved Conservation Advice for Objectives relate to the following: Habitat degradation and No explicit management actions that relate to the activity. 7.2,7.6
perch Nannatherina balstoni (Balston’s +  Monitor, identify and investigate triggers for habitat modification and the
Pygmy Perch) (DEWHA, 2008c) loss. disturbance and modification introduction of exotic fish
. . species
+ Develop and implement plans to manage animal
predation and competition and introduction of exotic
fish
+ Raise awareness via development of conservation
information
+ Investigate options to enable recovery of additional
sites and/or populations
Blind cave eel Approved Conservation Advice for Objectives relate to the following: Habitat degradation and No explicit management actions that relate to the activity. 7.2,7.6
Ophisternon candidum (blind cave +  Monitor, identify and investigate triggers for habitat modification and the
eel) (DEWHA, 2008d) loss. disturbance and modification introduction of exotic fish
. . oo species
+ Manage introduction of exotic fish
+ Raise awareness via development of conservation
information
Cape Range Approved Conservation Advice for Objectives relate to the following: Habitat degradation and No explicit management actions that relate to the activity. 7.6,7.7
cave gudgeon Milyeringa veritas (blind gudgeon) +  Monitor, identify and investigate triggers for habitat modification
(Blind gudgeon) (DEWHA, 2008b) loss, disturbance and modification

+ Manage introduction of exotic fish

+ Raise awareness via development of conservation
information
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Receptor

Dwarf sawfish

Recovery Plan, Conservation Advice

or Management Plan

Sawfish and River Sharks

Relevant Objectives

The primary objective of this recovery plan is to assist the

Threats/Strategies Identified as

Relevant to the Activity

Habitat degradation and

Santos

Relevant Conservation Actions

Identify risks to important sawfish and river shark habitat and measures

Addressed
Where Relevant
for Receptor
Groups in EP
Section

6.6,6.7,7.1,

Multispecies Recovery Plan (DoE, recovery of sawfish and river sharks in Australian waters modification needed to reduce those risks. 7.6,7.7
2015a) with a view to:
Approved Conservation Advice for + Improving the population status leading to the
Pristis clavata (Dwarf Sawfish) removal of the sawfish and river shark species from
(DEWHA, 2009) the threatened species list of the EPBC Act
+ Ensuring that anthropogenic activities do not hinder
recovery in the near future, or impact on the
conservation status of the species in the future.
The specific objectives of the recovery plan (relevant to
industry) are:
+ Objective 5: Reduce and, where possible, eliminate
adverse impacts of habitat degradation and
modification on sawfish and river shark species.
+ Objective 6: Reduce and, where possible, eliminate
any adverse impacts of marine debris on sawfish and
river shark species noting the linkages with the Threat
Abatement Plan for the Impact of Marine Debris on
Vertebrate Marine Life.
Freshwater Sawfish and River Sharks The primary objective of this recovery plan is to assist the Habitat degradation and Identify risks to important sawfish and river shark habitat and measures 6.6,6.7,7.1,
Sawfish Multispecies Recovery Plan (DoE, recovery of sawfish and river sharks in Australian waters modification needed to reduce those risks. 7.6,7.7
(Largetooth 2015a) with a view to:
sawfish, river Approved Conservation Advice for + Improving the population status leading to the
sawfish, Pristis (largetooth sawfish) (DoE, removal of the sawfish and river shark species from
leichhardt's 2014a) the threatened species list of the EPBC Act
sawfish, + Ensuring that anthropogenic activities do not hinder
northern . .
fish recovery in the near future, or impact on the
sawfish) conservation status of the species in the future.
The specific objectives of the recovery plan (relevant to
industry) are:
+ Objective 5: Reduce and, where possible, eliminate
adverse impacts of habitat degradation and
modification on sawfish and river shark species.
+ Objective 6: Reduce and, where possible, eliminate
any adverse impacts of marine debris on sawfish and
river shark species noting the linkages with the Threat
Abatement Plan for the Impact of Marine Debris on
Vertebrate Marine Life.
Great white Recovery Plan for the White Shark The overarching objective of this recovery plan is to assist Ecosystem effects as a result of No explicit relevant management actions; habitat modification and climate 7.6,7.7
shark (Carcharodon carcharias) the recovery of the white shark in the wild throughout its habitat modification and identified as a threat.

(DSEWPaC, 2013a)

range in Australian waters with a view to:

climate change
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Addressed
Where Relevant
Relevant Conservation Actions for Receptor
Groups in EP
Section

Threats/Strategies Identified as
Relevant to the Activity

Recovery Plan, Conservation Advice

Receptor Relevant Objectives

or Management Plan

+ Improving the population status leading to future
removal of the white shark from the threatened
species list of the EPBC Act

+ Ensuring that anthropogenic activities do not hinder
recovery in the near future, or impact on the
conservation status of the species in the future.

The specific objectives of the recovery plan (relevant to
industry) are:

+ Obijective 7: Continue to identify and protect habitat
critical to the survival of the white shark and minimise
the impact of threatening processes within these

areas.
Green sawfish Sawfish and River Sharks The primary objective of this recovery plan is to assist the Habitat degradation and Identify risks to important sawfish and river shark habitat and measures 6.6,6.7,7.1,
Multispecies Recovery Plan (DoE, recovery of sawfish and river sharks in Australian waters modification needed to reduce those risks. 7.6,7.7
2015a) with a view to:
Commonwealth Conservation + Improving the population status leading to the
Advice on Pristis zijsron (green removal of the sawfish and river shark species from
sawfish) (DEWHA, 2008a) the threatened species list of the EPBC Act

+ Ensuring that anthropogenic activities do not hinder
recovery in the near future, or impact on the
conservation status of the species in the future.

The specific objectives of the recovery plan (relevant to
industry) are:

+ Objective 5: Reduce and, where possible, eliminate
adverse impacts of habitat degradation and
modification on sawfish and river shark species.

+ Objective 6: Reduce and, where possible, eliminate
any adverse impacts of marine debris on sawfish and
river shark species noting the linkages with the Threat
Abatement Plan for the Impact of Marine Debris on
Vertebrate Marine Life.

Grey nurse Recovery Plan for the Grey Nurse The overarching objective of this recovery plan is to assist Pollution and disease Review and assess the potential threat of introduced species, pathogens and 6.6,6.7,7.1,
shark Shark (Carcharias taurus) (DoE, the recovery of the grey nurse shark in the wild, pollutants. 7.2,7.6,7.7
2014b) throughout its range in Australian waters, with a view to: - - ] ]
Ecosystem effects — habitat + Review the level and spatial extent of protection measures at key
+ Improving the population status degradation/ modification and aggregation sites to ensure appropriate levels of protection, and a
+ Ensuring that anthropogenic activities do not hinder climate change consistent approach to the designation and implementation of protective
the recovery of the grey nurse shark measures, are applied.

+ Use Biologically Important Areas (BIA) to help inform the development of
appropriate conservation measures, including through the application of
advice in the marine bioregional plans on the types of actions which are
likely to have a significant impact on the species and updating such
conservation measures as new information becomes available.
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Addressed
. . . g Where Relevant
Recovery Plan, Conservation Advice .. Threats/Strategies Identified as . .
Receptor Relevant Objectives . . Relevant Conservation Actions for Receptor
or Management Plan Relevant to the Activity Groups in EP
Section
Ecosystem effects —climate No explicit relevant management actions; climate change identified as a
change threat.
Leaf-scaled Approved Conservation Advice for Objectives relate to the following: Habitat degradation and No explicit management actions that relate to the activity. 7.6,7.7
pp ] g g p g y
seasnake Aipysurus foliosquama (Leaf-scaled +  Monitor, identify and investigate triggers for habitat modification primarily as a

Sea Snake) (DSEWPaC, 2011d) result of coral bleaching

loss, disturbance and modification

+ Raise awareness via dissemination of conservation
information

+ Investigate options to enable recovery of additional

populations
Northern river Sawfish and River Sharks The primary objective of this recovery plan is to assist the Habitat degradation and Identify risks to important sawfish and river shark habitat and measures 6.6,6.7,7.1,
shark Multispecies Recovery Plan (DoE, recovery of sawfish and river sharks in Australian waters modification and fishing needed to reduce those risks. 7.6,7.7
2015a) with a view to:
Approved Conservation Advice for + Improving the population status leading to the
Glyphis garricki (northern river removal of the sawfish and river shark species from
shark) (DoE, 2014c) the threatened species list of the EPBC Act

+ Ensuring that anthropogenic activities do not hinder
recovery in the near future, or impact on the
conservation status of the species in the future.

The specific objectives of the recovery plan (relevant to
industry) are:

+ Objective 5: Reduce and, where possible, eliminate
adverse impacts of habitat degradation and
modification on sawfish and river shark species.

+ Objective 6: Reduce and, where possible, eliminate
any adverse impacts of marine debris on sawfish and
river shark species noting the linkages with the Threat
Abatement Plan for the Impact of Marine Debris on
Vertebrate Marine Life.

Conservation advice objectives relate to the following:
+ Management of commercial and recreational fishing
+ Management of indigenous fishing

+ Improve enforcement of illegal, unregulated and
unreported fishing

+ Implement measures to reduce adverse impacts of
habitat degradation and / or modification

+ Reduce marine debris
+ Collection for aquaria

+ Development of conservation information to support
collaborative management
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Receptor

Whale shark

Recovery Plan, Conservation Advice

or Management Plan

Approved Conservation Advice for
Rhincodon typus (whale shark) (TSSC,
2015a)

Relevant Objectives

To maintain existing levels of protection for the whale
shark in Australia while working to increase the level of
protection afforded to the whale shark within the Indian
Ocean and Southeast Asian region to enable population
growth so that the species can be removed from the
threatened species list of the EPBC Act.

Threats/Strategies Identified as
Relevant to the Activity

Santos

Relevant Conservation Actions

Addressed
Where Relevant
for Receptor
Groups in EP
Section

Vessel strike Minimise offshore developments and transit time of large vessels in areas 7.3
close to marine features likely to correlate with Whale Shark aggregations
along the northward migration route that follows the northern Western
Australian coastline along the 200 m isobath (as set out in the Conservation
Values Atlas, DoE, 2014).
Habitat disruption from mineral Implement measures to reduce adverse impacts of habitat degradation 6.6,6.7,7.4,
exploration, production and and/or modification. 7.6,7.7
transportation
Marine debris No explicit relevant management actions; marine debris identified as a 7.1
threat.
Climate change No explicit relevant management actions; climate change identified as N/A

threat.

Marine Mammals

Australian sea Recovery Plan for the Australian Sea The primary objective of this recovery plan is to assist the Fishing activities No explicit management actions that relate to the activity. N/A
lion Lion (Neophoca cinerea) (DSEWPaC, recovery of sawfish and river sharks in Australian waters A A . ) .
) . Marine debris No explicit management actions that relate to the activity (related to 7.1
2013b) with a view to: . e . L
entanglement in marine fishing debris, e.g. fragments of fishing rope),
+  Minimise the bycatch of Australian Sea Lions in however small and microplastics may relate to the activity. Refer to release
commercial fisheries. of solid objects management.
* gﬂltlféte the impacts of marine debris on Australian Disease and parasites No explicit management actions that relate to the activity. N/A
ea Lions.
+  Improve understanding of the threats posed to Pup mortality from conspecifics No explicit management actions that relate to the activity. N/A
Australian Sea Lion populations, including Deliberate killing No explicit management actions that relate to the activity. 7.3
cumulative impacts. . . . . . . S
Habitat degradation and Management of a variety of pollution sources including oil spills. 7.6,7.7
pollution
Human disturbance No explicit management actions that relate to the activity. 7.3
Competition and prey depletion No explicit management actions that relate to the activity. N/A
Climate change No explicit management actions that relate to the activity. 6.3
Blue whale Blue Whale Conservation The long-term recovery objective is to minimise Noise interference Assess and address anthropogenic noise: shipping, industrial and seismic 6.1
Management Plan 2015-2025 (DoE, anthropogenic threats to allow the conservation status of noise.
2015b) the Blue Whale to improve so that it can be removed from ] . .
L Vessel disturbance Minimise vessel collisions: 7.3
Guidance on key terms within the the threatened species list under the EPBC Act.
. + Develop a national vessel strike strategy that investigates the risk of
Blue Whale Conservation | strik bl hal 4 also identifi tential mitieati
management plan (DAWE, 2021a) vessel strike on blue whales and also identifies potential mitigation
measures.
+ Ensure all vessel strike incidents are reported in the National Ship Strike
Database.
+ Ensure the risk of vessel strikes on blue whales is considered when
assessing actions that increase vessel traffic in areas where blue whales
occur and, if required, appropriate mitigation measures are
implemented.
Climate change impacts + Understanding impacts of climate variability and change: 6.3
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Receptor

Recovery Plan, Conservation Advice
or Management Plan

Relevant Objectives

Threats/Strategies Identified as
Relevant to the Activity

Santos

Relevant Conservation Actions

+ Continue to meet Australia’s international commitments to reduce
greenhouse gas emissions and regulate the krill fishery in Antarctica.

Addressed
Where Relevant
for Receptor
Groups in EP
Section

Marine debris

No explicit management measures for marine debris.

7.1

Habitat degradation including

No explicit management actions. Habitat degradation identified as a threat.

6.4,6.6,6.7,

the spatial and temporal distribution of sei whales and
further define biologically important areas so that
adaptive management and additional mitigation measures
can be implemented if necessary (i.e.: within defined
foraging or breeding areas).

expansion and coastal
development)

pollution (increasing port 7.6,7.7
expansion and coastal
development)
Fin whale Approved Conservation Advice for No explicit relevant objectives Anthropogenic noise and Once the spatial and temporal distribution (including biologically important 6.1
Balaenoptera physalus (fin whale) acoustic disturbance areas) of Fin Whales is further defined, assess the impacts of increasing
(TSSC, 2015b) anthropogenic noise (including seismic surveys, port expansion, and coastal
development).
Habitat degradation including No explicit management actions. Habitat degradation identified as a threat. 6.4,6.6,6.7,
pollution (increasing port 7.6,7.7
expansion and coastal
development)
Pollution (persistent toxic No explicit management actions. Pollution identified as a threat. 6.6,6.7,7.6,
pollutants) 7.7
Vessel strike + Develop a national vessel strike strategy that investigates the risk of 7.3
vessel strikes on Fin Whales and identifies potential mitigation measures.
+ Ensure all vessel strike incidents are reported in the National Vessel
Strike Database.
Climate change impacts Understanding impacts of climate variability and change: 6.3
+ Continue to meet Australia’s international commitments to reduce
greenhouse gas emissions and regulate the krill fishery in Antarctica.
Marine debris No explicit management measures for marine debris. 7.1
Sei whale Approved Conservation Advice for There is insufficient data on sei whales in Australian Anthropogenic noise and Once the spatial and temporal distribution (including biologically important 6.1
Balaenoptera borealis (sei whale) waters to determine abundance estimates, or an increase acoustic disturbance areas) of Sei Whales is further defined, assess the impacts of increasing
(TSSC, 2015¢) or decline in the population, and the full extent of their anthropogenic noise (including seismic surveys, port expansion, and coastal
distribution in Australian waters is uncertain. To development).
implement a range of Conservation Management Actions
i & . g‘ . Habitat degradation including No explicit management actions. Habitat degradation identified as a threat. 6.6,6.7,7.6,
research needs to be undertaken as a priority to define . .
pollution (increasing port 7.7

Pollution (persistent toxic
pollutants)

No explicit management actions. Pollution identified as a threat.

6.6,6.7,7.6,
7.7

Vessel strike

Minimising vessel collisions:

+ Develop a national vessel strike strategy that investigates the risk of
vessel strikes on Sei Whales and also identifies potential mitigation
measures.

+ Ensure all vessel strike incidents are reported in the National Vessel
Strike Database.

7.3
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Addressed
Where Relevant
Relevant Conservation Actions for Receptor
Groups in EP
Section

Recovery Plan, Conservation Advice Threats/Strategies Identified as

Receptor Relevant Objectives

or Management Plan Relevant to the Activity

Climate change impacts Understanding impacts of climate variability and change: 6.3

+ Continue to meet Australia’s international commitments to reduce
greenhouse gas emissions and regulate the krill fishery in Antarctica.

Marine debris No explicit management measures for marine debris. 7.1
Southern right Conservation Management Plan for Long term recovery objective: Vessel disturbance Address vessel collisions: 7.3
whale the Southern Right Whale 2011- + To minimise anthropogenic threats to allow the + Develop a national ship strike strategy that quantifies vessel movements
2021 (DSEWPaC, 2012) conservation status of the southern right whale to within the distribution ranges of southern right whales and outlines
improve so that it can be removed from the appropriate mitigation measures that reduce impacts from vessel
threatened species list under the EPBC Act collisions.
Interim Recovery Objective 5: Marine debris No explicit relevant management actions; entanglement in marine debris 7.1
+ Anthropogenic threats are demonstrably minimised identified as a threat.
Noise interference Assess and address anthropogenic noise: shipping, industrial and seismic 6.1
noise.
Climate change impacts Understanding impacts of climate variability and change: 6.3

+ Continue to meet Australia’s international commitments to reduce
greenhouse gas emissions and regulate the krill fishery in Antarctica.

Habitat degradation including No explicit management actions. Habitat degradation identified as a threat. 6.4, 6.6, 6.7,

pollution (increasing port 7.6,7.7
expansion and coastal
development)

Water mouse Conservation Advice for Xeromys Primary conservation objectives: Habitat loss, fragmentation and No explicit management actions that relate to the activity. 7.6,7.7
(False water rat, myoides (Water Mouse) (DAWE, + Effective gene flow across the population has been degradation
i 2021b .
Yirrkoo) ) maintained between 2021 and 2031. Climate change No explicit management actions that relate to the activity. 6.3
*  The area of occupancy in 2031 has not decreased Invasive species No explicit management actions that relate to the activity. N/A
compared to 2021.

+ Increase in species knowledge and conservation
action in areas identified in 2021 to have potential to

be habitat.
All marine National Light Pollution Guidelines The aims of the guideline are that artificial light will be Light pollution N/A 6.2
turtles for Wildlife Including Marine managed so wildlife is:
Turtles, Seabirds and Migratory + Not disrupted within, nor displaced from, important
Shorebirds (DoEE, 2020) habitat: and

+ Able to undertake critical behaviours such as foraging,
reproduction and dispersal.

Marine turtles Recovery Plan for Marine Turtles in Long-term recovery objective: Habitat degradation / + Manage anthropogenic activities to ensure marine turtles are not 6.6,6.7,7.6,
Australia 2017 to 2027 (DoEE, +  Minimise anthropogenic threats to allow for the modification displaced from identified habitat critical to the survival. 7.7
2017a) conservation status of marine turtles to improve so + Manage anthropogenic activities in Biologically Important Areas to

ensure that biologically important behaviour can continue.
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Addressed
. . . - Where Relevant
Recovery Plan, Conservation Advice .. Threats/Strategies Identified as . .
Receptor Relevant Objectives . . Relevant Conservation Actions for Receptor
or Management Plan Relevant to the Activity .
Groups in EP
Section
that they can be removed from the EPBC Act Vessel disturbance Vessel interactions identified as a threat; no specific management actions in 7.3
threatened species list. relation to vessels prescribed in the plan.
Interim objective 3: . . S .
. Light pollution Minimise light pollution: 6.3
+ Anthropogenic threats are demonstrably minimised. e e _ . . . .
Pog ¥ + Artificial light within or adjacent to habitat critical to the survival of
marine turtles will be managed such that marine turtles are not displaced
from these habitats.
+ Develop and implement best practice light management guidelines for
existing and future developments adjacent to marine turtle nesting
beaches.
+ Identify the cumulative impact on turtles from multiple sources of
onshore and offshore light pollution.
Noise interference Assess and address anthropogenic noise: 6.1
+  Understand the impacts of anthropogenic noise on marine turtle
behaviour and biology.
Pollution (persistent toxic Minimise chemical and terrestrial discharge. 6.6,6.7,7.4,
pollutants) 7.6,7.7
Climate change Adaptively manage turtle stocks to reduce risk and build resilience to climate 6.3
change and variability:
+ Continue to meet Australia’s international commitments to address the
causes of climate change.
+ Identify, test and implement climate-based adaptation measures.
Marine debris Reduce the impacts from marine debris: 7.1
+ Support the implementation of the EPBC Act Threat Abatement Plan for
the impacts of marine debris on vertebrate marine life.
Short-nosed Approved Conservation Advice for No explicit relevant objectives Habitat degradation / Monitor known populations to identify key threats. 6.6,6.7,7.4,
seasnake Aipysurus apraefrontalis (Short- modification 7.6,7.7

nosed Sea Snake) (DSEWPaC,
2011a)

+ Ensure there is no anthropogenic disturbance in areas where the species
occurs, excluding necessary actions to manage the conservation of the
species.

All seabirds and National Light Pollution Guidelines The aims of the guideline are that artificial light will be Light pollution N/A 6.2
shorebirds for Wildlife Including Marine managed so wildlife is:

Turtles, Seabirds and Migratory +  Not disrupted within, nor displaced from, important

Shorebirds (DoEE, 2020) habitat: and

+  Able to undertake critical behaviours such as foraging,
reproduction and dispersal.

All Seabirds Wildlife Conservation Plan for Seabirds and their habitats are protected and managed in Habitat No explicit relevant management actions; identified as a threat. 6.2,6.6,6.7,

Seabirds (CoA, 2022) Australia. degradation/modification 7.4,7.6,7.7

Anthropogenic disturbance

+ Ensure all areas of important habitat for seabirds are considered in the
development assessment process.

6.6,6.7,7.4,
7.6,7.7
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Santos

Addressed
Where Relevant

Threats/Strategies Identified as

Receptor or Management Plan Relevant Objectives Relevant to the Activity Relevant Conservation Actions for Rece.ptor
Groups in EP
Section
+ Manage the effects of anthropogenic disturbance to seabird breeding
and roosting areas.
Invasive species Ensure seabirds are protected from the adverse effects of invasive species. 7.2
Pollution (marine debris, light, Enhance contingency plans to prevent and/or respond to environmental 6.2,6.6,6.7,
water) emergencies that have an impact on seabirds and their habitats. 7.4,7.6,7.7
All Migratory Wildlife Conservation Plan for Anthropogenic threats to migratory shorebirds in Habitat No explicit relevant management actions; identified as a threat. 6.2,6.6,6.7,
Shorebirds Migratory Shorebirds (CoA, 2015) Australia are minimised or, where possible, eliminated. degradation/modification 7.4,7.6,7.7
Anthropogenic disturbance + Investigate the significance of cumulative impacts on migratory shorebird 6.2,6.6,6.7,
habitat and populations in Australia. 7.4,7.6,7.7
+ Ensure all areas important to migratory shorebirds in Australia continue
to be considered in development assessment processes (specifically for
coastal developments).
All giant-petrels National Recovery Plan for Overall objective: Marine pollution No explicit management actions; marine pollution recognised as a threat. 7.6,7.7
and albatrosses Threatened Albatrosses and Giant +  To ensure the long-term survival and recovery of
Petrels 2011-2016 (DSEWPaC, albatross and giant petrel populations breeding and
2011b) foraging in Australian jurisdiction by reducing or
eliminating human related threats at sea and on land.
Specific objectives:
+  Land-based threats to the survival and breeding
success of albatrosses and giant petrels breeding
within areas under Australian jurisdiction are
quantified and reduced.
+  Marine-based threats to the survival and breeding
success of albatrosses and giant petrels foraging in
waters under Australian jurisdiction are quantified
and reduced.
Abbott’s booby Approved Conservation Advice for Long-term Objective: Habitat loss, disturbance and No explicit management actions; Habitat loss, disturbance and modifications 7.6,7.7
Papasula abbotti (Abbott's Booby) +  To reduce anthropogenic threats to allow the modifications as threats.
(TSSC, 2015h) conservation status of Papasula abbotti (Abbott’s
Booby) to improve so that it can be removed from the
threatened species list of the Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act).
Short-term Objectives:
+ The extent and quality of habitat critical to the
survival of Abbott’s Booby is maintained or improved.
+ Anthropogenic threats to Abbott’s Booby are
demonstrably reduced.
Australian fairy Approved Conservation Advice for No explicit relevant objectives Habitat loss, disturbance and Ensure appropriate oil spill contingency plans are in place for the subspecies’ 7.6,7.7
tern Sternula nereis nereis (Fairy Tern) modifications breeding sites that are vulnerable to oil spills.
(DSEWPaC, 2011c) Oil spills affecting breeding
habitat
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Recovery Plan, Conservation Advice

Relevant Objectiv
or Management Plan EE Objectives

Threats/Strategies Identified as
Relevant to the Activity

Santos

Relevant Conservation Actions

Addressed
Where Relevant
for Receptor
Groups in EP
Section

white-tailed
tropichird
(Golden
bosunbird)

lepturus fulvus white-tailed
tropicbird (Christmas Island) (DoE,
2014e)

+ Achieve a stable or increasing population.

+ Eradicate or control feral cats and black rats.

island

Australian lesser Approved Conservation Advice for No explicit relevant objectives Habitat loss, disturbance and No explicit relevant management actions; oil pollution recognised as a 7.6,7.7
noddy Anous tenuirostris melanops modifications threat.
(Australian Lesser Noddy) (TSSC,
2015g)
Australian Approved Conservation Advice for No explicit relevant objectives Habitat loss, disturbance and Habitat recovery actions are a priority. 7.6,7.7
painted snipe Rostratula australis (Australian modifications
Painted Snipe) (DSEWPaC, 2013c)
Blue petrel Approved Conservation Advice No explicit relevant objectives Habitat loss, disturbance and No explicit management actions that relate to the activity. 7.6,7.7
Halobaena caerulea (Blue petrel) modifications
(TSSC, 2015f)
Christmas Island Approved Conservation Advice Long-term Objective: Habitat loss, disturbance and + Preventing activities in habitat critical to the survival that will remove 7.6,7.7
frigatebird Frfegata .andrewsi (Christmas Island +  To reduce anthropogenic threats to allow the modifications nesting and roosting habitat.
Frigatebird) (TSSC, 2016e) conservation status of Fregata andrewsi (the + Preventing activities in buffer areas identified in Map 1 that may disturb
National recovery plan for the Christmas Island Frigatebird) to improve so that it can nesting and roosting birds
Christmas Island Frigatebird be removed from the threatened species list of the
(Fregata andrewsi) (Hill and Dunn, Environment Protection and Biodiversity Conservation
2004) Act 1999 (EPBC Act).
Short-term Objectives:
+ The extent and quality of habitat critical to the
survival of the Christmas Island Frigatebird is
maintained or improved.
+ Anthropogenic threats to Christmas Island Frigatebird
are demonstrably reduced.
Christmas Island National recovery plan for the Overall objective is to to shift the status of the Christmas Habitat loss, disturbance and No explicit management actions that relate to the activity. 7.6,7.7
goshawk Christmas Island Goshawk Accipiter Island Goshawk from Endangered to Conservation modifications
fasciatus natalis (Hill, 2004) Dependent within 10 years.
Specific objective is to reduce the risk of extinction and
improve the conservation status of the taxon by:
+ Determine taxonomic status
+ Determine and maximise total population size and
area of occupancy
+ Implement threat abatement strategies
+ Increase community involvement and awareness
+ Implement the Recovery Plan through a Recovery
Team
Christmas Island Conservation Advice Phaethon Primary Conservation Objectives: Introduced predators to the No explicit management actions that relate to the activity. 7.6,7.7
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Recovery Plan, Conservation Advice

or Management Plan

Relevant Objectives

Threats/Strategies Identified as

Relevant to the Activity

Santos

Relevant Conservation Actions

Addressed

Where Relevant

for Receptor
Groups in EP
Section

cauta Shy Albatross (TSSC, 2020b)

Also refer to National Recovery Plan
for Threatened Albatrosses and
Giant Petrels 2011-2016 (DSEWPaC,

+ To ensure the long-term survival and recovery of
albatross and giant petrel populations breeding and
foraging in Australian jurisdiction by reducing or

eliminating human related threats at sea and on land.

pollution

Curlew Approved Conservation Advice for Australian objective: Habitat loss and degradation No explicit relevant management actions; oil pollution recognised as a 7.6,7.7
sandpiper Calidris ferruginea (Curlew +  Reduce disturbance at key roosting and feeding sites from pollution threat.
Sandpiper) (DoE, 2015c)
Eastern curlew Approved Conservation Advice for Australian objectives: Habitat loss and degradation No explicit relevant management actions; habitat loss and degradation 7.6,7.7
Numenius madagascariensis +  Achieve a stable or increasing population. from pollution recognised as a threat.
(Eastern Curlew) (DoE, 2015d) o ) )
+ Maintain and enhance important habitat.
+ Reduce disturbance at key roosting and feeding sites.
Fairy prion Approved Conservation Advice No explicit relevant objectives Habitat loss, disturbance and No explicit management actions that relate to the activity. 7.6,7.7
(southern) Pachyptila turtur subantarctica modifications
Fairy prion (Southern) (TSSC, 2015e)
Great knot Approved Conservation Advice No explicit relevant objectives Habitat loss and degradation, No explicit management actions that relate to the activity. 6.3,7.6,7.7
Calidris tenuirostriss (Great Knot) pollution and climate change
(TSSC, 2016b)
Greater sand Approved Conservation Advice No explicit relevant objectives Habitat loss and degradation No explicit relevant management actions; oil pollution recognised as a 7.6,7.7
plover Charadrius leschenaultii (Greater and pollution threat.
Sand Plover) (TSSC, 2016c)
Grey falcon Conservation Advice Falco No explicit relevant objectives Habitat loss and degradation, No explicit management actions that relate to the activity. 7.6,7.7
hypoleucos Grey Falcon (TSSC, pollution and climate change
2020a)
Lesser sand Approved Conservation Advice No explicit relevant objectives Habitat loss and degradation Outlines research and survey priorities and recommends habitat restoration/ 7.6,7.7
plover Charadrius mongolus (Lesser Sand and pollution maintenance.
Plover) (TSSC, 2016d)
Northern Approved Conservation Advice No explicit relevant objectives Habitat loss and degradation, No explicit management actions that relate to the activity. 7.6,7.7
Siberian Limosa lapponica menzbieri (Bar- pollution and climate change
bar-tailed Tailed Godwit (Northern Siberian))
godwit (TSSC, 2016g)
(Russkoye bar-
tailed godwit)
Red goshawk National recovery plan for the red No explicit relevant objectives Habitat loss and degradation No explicit management actions that relate to the activity. 7.6,7.7
goshawk Erythrotriurchis radiatus
(DERM, 2012)
Red knot Approved Conservation Advice No explicit relevant objectives Habitat loss, disturbance and No explicit management actions that relate to the activity. 7.6,7.7
Calidris canutus (Red Knot) (TSSC, degradation, climate change,
2016a) pollution and direct mortality
(oil spills)
Shy albatross Conservation Advice Thalassarche The overall objective of the plan is: Climate change and marine No explicit management actions that relate to the activity. 7.6,7.7
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Addressed
Where Relevant
Relevant Conservation Actions for Receptor
Groups in EP
Section

Recovery Plan, Conservation Advice

Threats/Strategies Identified as

Receptor e
P Relevant to the Activity

Relevant Objectives
or Management Plan =€ Objective

2011b) detailed under all giant-
petrels and albatrosses above

Soft-plumaged Approved Conservation Advice for No explicit relevant objectives Habitat loss, disturbance and No explicit management actions; Habitat loss, disturbance and modifications 7.6,7.7
petrel Pterodroma mollis (Soft-Plumaged modifications as threats.
Petrel) (TSSC, 2015i)

White-winged Approved Conservation Advice for No explicit relevant objectives Habitat loss, disturbance and No explicit management actions that relate to the activity. 7.6,7.7
fairy wren Malurus leucopterus edouardi modifications
(Barrow Island) (White-winged Fairy-wren (Barrow

Island) (DEWHA, 2008e)

White-winged Approved Conservation Advice for No explicit relevant objectives Habitat loss, disturbance and No explicit management actions that relate to the activity. 7.6,7.7
fairy-wren (Dirk Malurus leucopterus leucopterus modifications
Hartog Island) (White-winged Fairy-wren (Dirk

Hartog Island)) (DEWHA, 2008f)

Threatened Ecological Communities

Subtropical and Conservation Advice for Subtropical No explicit relevant objectives Pollution (oil spill), disturbance No explicit management actions that relate to the activity. 7.6
Temperate and Temperate Coastal Saltmarsh and modifications during oil
Coastal Saltmarsh | (DSEWPaC, 2013d) spill response activities
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3.3.6 Socio-economic receptors

The operational area is located approximately 160 km north of Dampier. 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 3-10.

Table 3-10: Socio-economic activities that may occur in the operational area

Value/Sensitivity Description Operational Relevant Relevant
Area Events Events Within
Presence Within EMBA
Operational
Area
Commercial Three Commonwealth fisheries that v Planned Unplanned
fisheries — overlap the operational area (Table 3-11): Interaction Hydrocarbon
Commonwealth +  Western Tuna and Billfish Fishery with other release loss of
(Figure 3-27) +  Southern Bluefin Tuna Fishery users well control
+  Western Skipjack Tuna Fishery. (Section 6.5) (LOWC) a.nd
marine diesel
Although the fishery management zones oil (MDO) spill
overlap the operational area, activity from vessel
within or near the operational area is not collision
expected: (Sections 7.6
+  Since 2005, there has been fewer and 7.7)
than five vessels active in the
Western Tuna and Billfish Fishery,
down from 50 active vessels in 2000
(ABARES Fishery Status Reports,
2023).
+  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 Santos offshore activities
(ABARES Fishery Status Reports,
2023).
+  There has been no fishing effort in
the Skipjack Tuna Fishery since the
20009 season, during which activity
concentrated off South Australia
(ABARES Fishery Status Reports,
2023).
Commercial State fisheries that overlap the operational Planned Unplanned
fisheries — State area are (Table 3-11): Interaction Hydrocarbon
(Figure 3-29) +  Pilbara Trawl and Trap Managed with other release LOWC
Fisheries users and MDO spill
+  Pilbara Line Managed Fishery (Section 6.5) | from vessel
collision
+  Pilbara Crab Managed Fishery
(Sections 7.6
+  Mackerel Managed Fishery Area 2 and 7.7)
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Operational Relevant Relevant
Area Events Events Within
Presence Within EMBA

Value/Sensitivity

Description

Onslow Prawn Limited Entry Fishery
South-West Coast Salmon Fishery
Nickol Bay Prawn Limited Fishery
Abalone Fishery

Marine Aquarium Managed Fishery

Specimen Shell Managed Fishery

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

West Coast Deep Sea Crustacean
Managed Fishery.

A number of fisheries are open within the
operational area and EMBA; however, they
do not have activity in this area.

Operational
Area

known natural seabed features that would

Oil and gas Various petroleum exploration and Planned Unplanned
(Figure 3-31) production activities have been undertaken Interaction Hydrocarbon
within the NWS; however, there are none with other release LOWC
in the vicinity of the operational area. The Users and MDO spill
nearesjc operatlng facility tF> the . (Section 6.5) | from vessel
operational area is Woodside’s Angel oil collision
field and associated equipment, chated (Sections 7.6
around 25 km south of the operational and 7.7)
area. Vessels servicing oil and gas
operations in the region may pass through
the area enroute 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.
Shipping Shipping using NWS waters includes iron N/A Unplanned
(Figure 3-32) ore carriers, oil tankers and other vessels Hydrocarbon
proceeding to or from the ports of release LOWC
Dampier, Port Walcott and Port Hedland. and MDO spill
However, these are predominantly heading from vessel
north from these ports. collision
The eastern boundary of the operational (Sections 7.6
area abuts the Dampier shipping fairway. and 7.7)
The shipping fairways of the region service
Dampier and Karratha. Therefore, vessel
traffic is expected in the vicinity of the
operational area.
Recreational fishing | Within the operational area, there are no N/A Unplanned
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Description

Operational
Area
Presence

Santos

Relevant
Events
Within

Operational
Area

Relevant
Events Within
EMBA

Islands. These activities are usually
concentrated in the vicinity of the
population centres, such as Exmouth,
Dampier and Onslow.

The EMBA encompasses a number of
marine parks and reserves (see Figure 3-6)
where shoreline accumulation of oil may
also occur. Thus, ecotourism based on
specific local values (game fish, nearshore
reef snorkelling and diving) could be
impacted by unplanned events.

aggregate fishes and that are typically Hydrocarbon
targeted by recreational fishers. Given the release LOWC
water depths and distance from the and MDO spill
nearest mainland, it is unlikely recreational from vessel
fishing would occur in the vicinity. collision
Recreational fishing does occur within the (Sections 7.6
EMBA and therefore could be impacted by and 7.7)
a LOWC.
Defence Marine training area overlaps the EMBA. X N/A Hydrocarbon
(Figure 3-33) release LOWC
(Sections 7.6)
Telecommunications | The JASURAUS cable system and the North X N/A N/A
Section 3.3.6.6 West Cable System and are located
approximately 181 km and 185 km east of
the operational area.
Shipwrecks No shipwrecks were found to intercept the X N/A Unplanned
operational area. Hydrocarbon
Multiple shipwrecks are listed to occur release LOWC
within the EMBA. and MDO spill
from vessel
collision
(Sections 7.6
and 7.7)
Tourism Owing to the water depths of the X N/A Unplanned
operational area planned events are not Hydrocarbon
predicted to have an impact on tourism. release LOWC
There are sources of marine-based tourism and MDO spill
within the EMBA. Aquatic recreational from vessel
activities, such as boating, diving and collision
fishing, occur near the coast, Ashmore (Sections 7.6
Reef, Rowley shoals and Montebello and 7.7)
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Value/Sensitivity Description Operational Relevant Relevant
Area Events Events Within
Presence Within EMBA
Operational
Area
Cultural Heritage No known sites of Aboriginal Heritage X N/A Unplanned
significance occur within the operational Hydrocarbon
area. release LOWC
Multiple registered Aboriginal Heritage and MDO spill
sites occur within the EMBA. from vessel
Aboriginal heritage sites in WA are collision
protected under the Aboriginal Heritage (Sections 7.6
Act 1972, whether or not they are and 7.7)

registered with the Department of
Planning, Lands and Heritage.

While sea country is a recognised value,
the registered site list is land-based sites,
therefore could be impacted by unplanned
hydrocarbon releases.

3.3.6.1 Commercial fisheries

Offshore and coastal waters in the North West Marine Region support a valuable and diverse commercial
fishing industry. The major fisheries in the Pilbara region target tropical finfish, large pelagic fish, crustaceans
(prawns and scampi) and pearl oysters (Patterson et al., 2019).

These NWS region fisheries are managed by either the Department of Primary Industries and Regional
Development (DPIRD) (State fisheries) with specific management plans, regulations and a variety of
subsidiary regulatory instruments under the Fish Resources Management Act 1994; or by Australian Fisheries
Management Authority (AFMA) that manages Commonwealth fisheries (within the 200 nautical mile
Australian Fishing Zone).

Commonwealth and State fisheries overlapping with the operational area and the EMBA are illustrated in
Figure 3-27 to Figure 3-30. Table 3-11 describes each of these fisheries.

Previous consultation with DPIRD has identified commercial fishing interests that exist in or in close proximity
to proposed activities under this EP. 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 Section 3.3.7
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COMMONWEALTH COMMERCIAL FISHERIES

WITHIN THE EMBA AND OPERATIONAL AREA

Commonwealth fisheries overlapping the operational area

Figure 3-27
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Figure 3-28: State fisheries overlapping the operational area and the environment that may be affected
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Table 3-11: Commonwealth and state fisheries that overlap the operational area and environment that may be affected

Overlap

Fishery Description Relevant Events within the Operational area

Commonwealth Managed Fisheries

North West Slope
Trawl Fishery

Extends from 114° E to approximately 125° E off the WA coast
between the 200 m isobath and the outer limit of the Australian
Fishing Zone. Targets scampi and prawns.

N/A

Southern Bluefin
Tuna Fishery

Since 1992 juvenile Southern Bluefin Tuna have been targeted in
the Great Australian Bight and waters off South Australia.

No active commercial fishing effort reported in WA, as fishing
efforts are concentrated off South Australia.

Southern Tuna and This fishery targets Indian Ocean stocks of tuna and tuna like N/A
Billfish Fishery species, excluding southern bluefin tuna and skipjack tuna, in the
Australian Fishing Zone off the Northern Territory, Western
Australia, South Australia, part of Queensland and around
Christmas Island and the Cocos (Keeling) Islands. It also includes
the high seas waters within the Indian Ocean Tuna Commission’s
(10TC) area of competence.
Small Pelagic This fishery extends from the Queensland/New South Wales N/A
Fishery border, typically outside 3 nm, around southern Australia to a line
at latitude 31° south (near Lancelin, north of Perth).
Western Demersal trawl seaward of the 200 m isobaths. Fishing effort fora | N/A
Deepwater Trawl diverse range of tropical and temperate species.
Fishery

Western Skipjack
Tuna Fishery

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

There has been no effort in the fishery since the 2008-09
fishing season (Patterson et al., 2019).

Western Tuna and
Billfish Fishery

Extends westward from Cape York Peninsula (142°30’ E) off
Queensland to 34° S off the WA west coast. It also extends
eastward from 34° S off the west coast of WA across the Great

No active commercial fishing in the area in the past years.
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Overlap

Description

Australian Bight to 141° E at the South Australian—Victorian
border.

Since 2005, there has been fewer than five vessels active in the
Western Tuna and Billfish Fishery each year, which has reportedly
declined from 50 active vessels in 2000 (Williams et al., 2019).

Fishing activity in the Western Tuna and Billfish Fishery
concentrates in waters off southwest Western Australia, and off
South Australia (Williams et al., 2019).

State Managed Fisheries (Whole of State)

Santos

Relevant Events within the Operational area

Fishery

Marine Aquarium v v All year. Disruption to fishing activities unlikely given water depths
Fish Fishery Effort in the operational area is unlikely due to the depth and the | fisheries operate in.

dive-based method of collection.

Unlikely to occur.
Specimen Shell v v All year.
Managed Fishery Effort in the operational area is unlikely due to the depth and the

dive-based method of collection.

Unlikely to occur.
West Coast Deep v 4 Baited pots targeting crabs, occurs between Cape Leeuwin and the | Given that fishing effort is concentrated south of Exmouth,
Sea Crustacean Northern Territory border on the seaward side of the 150 m interaction with fishers during the activity is unlikely.
Managed Fishery isobath.

There were six vessels operating in 2017 (How and Orme, 2019).
Abalone Managed v v The commercial fishery harvest method is a single diver working Disruption is unlikely to occur in the operational area due to

off a ‘hookah’ (surface-supplied breathing apparatus) using an
abalone ‘iron’ to prise the shellfish off rocks.

depths and method of collection.
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Overlap
Fishery @ Description Relevant Events within the Operational area
<
Q.
(@)
South-West Coast v v There are currently six licences. Licensees are not restricted to Given the methods of fishing and level of effort and catch in
Salmon Fishery specific beaches but in practice only a few beaches are fished previous years, interaction with fishers is not expected
(DEH, 2004). In 2018 there were three active vessels in this fishery | during the activity.
(Stewart et al., 2018).
Mackerel Fishery v v Trolling or handline. Near-surface trolling gear from vessels in Very low level of activity was recorded in the FishCube data
coastal areas around reefs, shoals and headlands. blocks that operational area ten years ago. There has been
no recent (less than ten years) activity from this fishery in the
operational area. The bulk of the total catch is taken in the
Kimberley area.
Octopus Fishery X v Lines and pots, trawl and trap land octopus as by-product. Fishery | N/A

State Managed Fisheries (North

Bioregion)

is in development phase and occurs between Kalbarri and
Esperance.

Managed Fishery

Broome Prawn X v This trawl fishery operates off Broome and targets western king N/A
Managed Fishery prawns (Penaeus latisulcatus) and coral prawns.
Kimberley Crab X 4 A small developing fishery that targets the green (giant) mud crab | N/A
Fishery and the brown (orange) mud crab via the use of crab traps,
between Broome and Cambridge Gulf near the WA and Northern
Territory border. Most fishing effort is concentrated around
Cambridge Gulf, Admiralty Gulf, York Sound and King Sound.
Kimberley Gillnet X v This fishery targets barramundi and also takes threadfin species, N/A
and Barramundi operating in nearshore and estuarine zones from the Northern
Fishery Territory border to the top end of Eighty Mile Beach, south of
Broome.
Kimberley Prawn X 4 This trawl managed fishery operates off the north of WA between | N/A

Koolan Island and Cape Londonderry. It predominantly targets
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Overlap

Fishery Description Relevant Events within the Operational area

banana prawns but also catches tiger prawns, endeavour prawns
and western king prawns.

Northern Demersal X v The boundaries of this fishery are all waters of the Indian Ocean N/A
Scalefish Fishery and Timor Sea off the north coast of Western Australia east of
120° 00.079’ east longitude and north of 19°59.917’ south
latitude, extending offshore to 200 nautical miles, however
under an agreement with Indonesia there are some restricted
areas to fishing in the northern waters of the fishery.

The fishery is divided into two areas; inshore area where fishing is
restricted to line fishing methods and an offshore area where
which is predominantly fished via trap.

State Managed Fisheries (North-west Bioregion)

Exmouth Gulf X v Sheltered waters of Exmouth Gulf. Essentially the western half of N/A
Prawn Managed the Exmouth Gulf (eastern part is a nursery ground). The Muiron
Fishery Islands and Point Murat provide the western boundary; Serrurier

Island provides the northern limit.

Onslow Prawn v v The boundaries of this fishery are all the Western Australian As prawn trawling activities focus on inshore, shallow waters,
Limited Entry waters between the Exmouth Prawn Fishery and the Nickol Bay planned events are not expected to impact fishing activities.
Fishery Prawn Fishery east of 114°39.9' on the landward side of the 200 m

depth isobath’.

Prawn trawling activities focus on inshore areas between Onslow
and Karratha.

Only five days of fishing effort was undertaken (one boat) in 2017,
and total landings were negligible (Kangas et al., 2019).

There has been no record of any fishing effort from this fishery in
the operational area.
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Overlap
Fishery @ Description Relevant Events within the Operational area
<
Q.
(@)
Pilbara Demersal v v Trawl and Trap The operational area intersects the trap fishery and a closed
Scalefish Fisheries Use a combination of vessels, effort allocations (time), gear limits, | area for the trawl fishery. FishCube data identified the traw!
(includes the plus spatial zones (including extensive trawl closures) as fishery as being the only fishery active in data blocks that
Pilbara Fish Trawl management measures. The Trawl Fishery lands the largest overlap the operational area within the last ten years.
Interim Managed component of the catch of demersal finfish in the Pilbara (and However, given the operational area overlaps the closed area
Fishery, Pilbara North Coast Bioregion) comprising more than 50 scalefish species. for this fishery, the activity was likely further to the south in
Trap Managed In comparison, the trap fishery retains a subset of about 45 to 50 the open zone (but still within the same FishCube data
Fishery and the scalefish species. blocks). No trap fishing activity has been recorded in the
Pilbara Line operational area.
Fisher
V) Line In the 2018 season there were nine individual licences in the
Fishing boat licensees are permitted to operate anywhere within Pilbara Line Fishery, held by seven operators. According to
‘Pilbara waters’, bounded by a line commencing at the FishCube data less than three vessels were active during the
intersection of 21° 56’ S latitude and the high water mark on the season. The fishery overlaps the operational area but no
western side of the North West Cape on the mainland of Western | activity from this fishery has been recorded within the
Australia west along the parallel to the intersection of 21° 56’ S operational area.
latitude and the boundary of the Australian Fishing Zone and
north to longitude 120° E.
In the 2018 season there were nine individual licences in the
Pilbara Line Fishery, held by seven operators (Newman et al.,
2019).
Pilbara Crab v 4 The boundaries of this fishery includes waters between 114°39.9' Crabbing activity along the Pilbara coast is centred largely on
Managed Fishery E and 120° E, and on the landward side of the 200 m depth the inshore waters from Onslow through to Port Hedland,
isobath. with most commercial and recreational activity occurring in
and around Nickol Bay (Gaughan and Santoro, 2018). The
fishery overlaps the operational area but no activity from this
fishery has been recorded within the operational area.
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Fishery @ Description Relevant Events within the Operational area
<
Q.
(@)
Nickol Bay Prawn v Primarily targets banana prawns using otter trawl methods along Fishery is typically restricted to water <50m in coastal areas
Limited Entry the western part of the North West Shelf in coastal shallow and the operational area has water depths 130 — 160m. As
Managed Fishery waters. such there is no fishing effort in the operational area.
State Managed Fisheries (South-west Bioregion)
West Coast Purse X This fishery targets eastern skipjack tuna and western skipjack N/A
Seine Fishery tuna, with incidental catches of eastern tuna and billfish and
western tuna and billfish. The Western Skipjack Tuna Fishery
extends westward from the South Australian/Victorian border
across the Great Australian Bight and around the west coast of
Western Australia to the Cape York Peninsula.
Refer to Western Skipjack Tuna Fishery under Commonwealth
Managed Fisheries section.
West Coast (Beach X This fishery operates on various beaches from Moore River (north | N/A
Bait Fish Net) of Perth) to Tim’s Thicket (south of Mandurah).
Fishery
Southern Demersal X This fishery targets dusky shark, gummy shark, sandbar shark and N/A
Gillnet and whiskey shark and operate in continental shelf waters along the
Demersal Longline south and lower west coasts.
Fishery
South West Trawl X This fishery is a multi-species fishery and includes two of WA’s N/A
Fishery smaller scallop fishing grounds — Fremantle and north of
Geographe Bay. The fishery principally targets scallops and
associated by-products, although in years of low scallop catches
licensees may use other trawl gear to target fin-fish species.
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Overlap

Fishery Description Relevant Events within the Operational area

While the boundaries of the fishery covers a large section of the
south coast of WA, the operations of the fleet are effectively
restricted to very small areas of higher scallop abundance.
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3.3.6.2 Recreational fisheries

The operational area occur in the North Coast Bioregion, where recreational fishing is experiencing
significant growth, with a distinct seasonal peak in winter (Gaughan and Santoro, 2018). Offshore islands,
coral reefs and continental shelf provide species of major recreational interest including tropical snapper,
cods, coral and coronation trout, sharks, trevally, tuskfish, tunas, mackerels and billfish (Gaughan and
Santoro, 2018).

Given the water depths, lack of seabed features and distance offshore of the operational area,
recreational fishing activity is not expected. Therefore, no interaction with recreational fishers is
anticipated in the operational area but may occur in the EMBA.

3.3.6.3 Petroleum industry

The area of the NWS is a major oil and gas hub in Australia, with several companies operating on the Shelf.
The activity occurs in a particularly isolated area of the NWS with respect to the main oil and gas
operational and exploratory fields. There are currently no operating fields in the operational area.

The flowlines and associated platforms and subsea wells that form part of the NWS Joint Venture are the
major petroleum features of the immediate region (Figure 3-31). There are two sales gas trunklines
orientated in a southeast direction to Dampier, where gas and condensate are processed at the
Woodside-operated gas plant.

Further to the southwest of the operational area (about 195 km), Santos operates the Varanus Island oil
and gas hub, which processes oil and gas from platforms and subsea wells in the region, offloading oil
from the island to shipping tankers and piping processed gas to the WA mainland (connecting to the
Dampier to Bunbury Natural Gas Pipeline) via two sales gas flowlines.

3.3.6.4 Commercial Shipping

The Dampier shipping fairway is the main northern approach to the Port of Dampier and overlaps the
eastern boundary of the operational area (Figure 3-32). General marine vessel traffic may traverse the
operational area.

3.3.6.5 Tourism and recreation

Tourism and recreational use, including recreation fishing, is unlikely in the operational area due to the
water depth, absence of seabed features and distance (around 160 km) from the mainland and island
shorelines and the presence of the exclusion area around existing petroleum equipment (noted on
navigation charts).

3.3.6.6 Telecommunications Cables

The JASURAUS cable system and the North West Cable System and are located approximately 181 km and
185 km east of the operational area (see Figure 3-31). These cables extend seaward from Port Hedland.
Given the distance to these submarine cables, there is not expected to be any impact from the planned
activities.

3.3.6.7 Heritage values and shipwrecks

There are no listed World Heritage Areas, aboriginal heritage, cultural heritage places or records of
shipwrecks within or in the vicinity of the operational area.

Based on the predictions from the spill modelling, the Ningaloo Coast and Shark Bay are World Heritage
Areas within the EMBA in the event of a worst-case spill, in addition to the Komodo National Park World
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Heritage Site and Komodo UNESCO-MAB Biosphere Reserve. There are also six National Heritage
Properties and five Commonwealth Heritage Places within the EMBA. Refer to Appendix D for further
information.

3.3.6.8 Cultural Features

Introduction

Santos acknowledges the tradition of the First Nations people of Australia includes a cultural and spiritual
connection to their land and waters, including sea country. These connections are rooted in their
traditional communal beliefs and practices. First Nations people view their land and waters as integral to
their identity, culture, and spirituality and they have a deep respect for the natural world.

The cultural heritage of First Nations peoples includes a vast array of tangible and intangible cultural
artifacts, practices and beliefs. The protected heritage of First Nations peoples is also of c