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Rev Rev Date Amendment

8 24/03/20 | Santos WA e 5-year EP revision update

7.5 18/12/18 | Quadrant Energy Limited |[e¢ Amendments to section 6.5.4 as result of
MoC 102 to delete controls in Section 6.5 for
planned PFW as it has its own section 6.7
for contingency PFW discharge.

e Amendment to Section 6.5 (planned
discharges) to include AFFF testing as per
MOC-169;

¢ Amendment to Section 6.8 (Contingency
PFW Discharge) to describe ecotoxicology
testing when Novara field brought online, as
per MOC-170;

e Amendment to Section 7.3.4 to amend
wording around ballast water management
in Australia Waters as per MOC-172;

e Amendment to Section 7.7.5 to change the
maintenance frequency of a piece of
equipment, as per MOC-172;

e Amendment to Section 6.3.4 to include the
change of lightglobes on the FPSO, as per
MOC-172;

e Amendment to Sections 6.1.4, 6.2.4, 6.4.4,
6.54,685,714,724,734,744,775
for 21 administrative changes only
(improved wording and use of correct
terminology) as per MOC-172;

e MoC 199 — changes to section 7.3.4 and
7.3.6 regarding IMS as a result of December
2017 NOPSEMA inspection

e MoC 207 for subsea gas release and
planned discharges resulting in amendment
to section 6.5 and inclusion of Section 7.9
and amendment to reportable gas release in
Section 9.1.2.

e MoC 208 for subsea gas release resulting in
the inclusion of Section 7.9

e Updated the company name of Apache to
Quadrant in text.

e Updates to Government regulatory
Department names as at 2018 (where the
context is relevant).

e Marine Order 3 — change to Marine order 70
as marine order 3 no longer exists.

¢ Inclusion of updated Environment Policy
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e Change title of OSCP to updated Regulatory
title of OPEP

e Inclusion (at the request of NOPSEMA) of
reference to a damaged guide post marker
remaining on the seabed from the Novara
drilling campaign in the same title in 2016 to
Section 6.1.16.1.3,6.1.4,6.1.6

e Correction of the location diagram showing
the operational area. The pink operational
area as depicted on Figure 1-1 (and follow
on figures) in previous versions has been
incorrectly drafted as it doesn’t capture all
the subsea equipment as per the definition
of an operational area outlined in Section
1.6 “operational area”. This is a drafting
correction. The spatial operational area has
not changed.

MoC 206 change to section 3.3 to allow for

residual drill fluids to be brought back to the
FPSO topsides

7.4 02/02/16 | Quadrant Energy Limited | Quadrant Energy rebadging and update to
company description in Section 1.3
7.3 15/07/15 | Apache Energy Ltd Amendment of Table 7.3, inclusion of maximum
production chemical volumes as per MOC 108
7.2 19/05/15 | Apache Energy Ltd Removal (strikethrough) of text in Section 6.5.4
as per MOC-102
71 5/05/15 | Apache Energy Ltd Incorporates changes as per NOPSEMA
RFFW!I on the NOPSEMA accepted Rev 7
7 18/03/15 | Apache Energy Ltd Revised to incorporate NOPSEMA comments
on Rev 6
6 31/12/14 | Apache Energy Ltd Revised to incorporate contingency discharge
of PFW and to reflect amended OPGGS(E)
Regulations
5 19/03/14 | Apache Energy Ltd Revised to incorporate comments received on
Rev 4 from NOPSEMA
4 24/12/13 | Apache Energy Ltd Revised to incorporate comments received on
Rev 3 from NOPSEMA and SEWPaC
3 9/08/13 | Apache Energy Ltd Revised for changed Operator and 2009
OPGGS Regulations. Issued to NOPSEMA
and SEWPaC
2 4 May 09 | Apache Energy Ltd Revised to include DEWHA comments
3 April 09 | Apache Energy Ltd Revised to include DEWHA, DMP and
Stakeholder Consultation Group (SCG)
comments
0 13 Jan 09 | Apache Energy Ltd Issued to DEWHA/DMP
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Definitions

The following terms as used within this environment plan have definitions used in the Offshore
Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009:

Activity means a petroleum activity or a greenhouse gas activity.

Control measure means a system, an item of equipment, a person or a procedure, that is used as a
basis for managing environmental impacts and risks.

Environment means:
a. ecosystems and their constituent parts, including people and communities;
b. natural and physical resources;
c. the qualities and characteristics of locations, places and areas;
d. the heritage value of places; and includes; and

e. the social, economic and cultural features of the matters mentioned in paragraphs a., b., c. and
d.

Environmental impact means any change to the environment, whether adverse or beneficial, that
wholly or partially results from an activity.

Environmental management system includes the responsibilities, practices, processes and
resources used to manage the environmental aspects of an activity.

Environmental performance means the performance of a titleholder in relation to the environmental
performance outcomes and standards mentioned in an environment plan.

Environmental performance outcome means a measurable level of performance required for the
management of environmental aspects of an activity to ensure that environmental impacts and risks
are of an acceptable level.

Environmental performance standard means a statement of the performance required of a control
measure.

Environment Minister means the Minister administering section 1 of the EPBC Act.

Environment plan means the document known as an environment plan that is submitted to the
Regulator under regulation 9.

EPBC Act means the Environment Protection and Biodiversity Conservation Act 1999.

Facility includes a structure or installation of any kind.

Petroleum activity means operations or works in an offshore area undertaken for the purpose of:
a. exercising a right conferred on a petroleum titleholder under the Act by a petroleum title; or

b. discharging an obligation imposed on a petroleum titleholder by the Act or a legislative instrument
under the Act.

Petroleum titleholder means any of the following:
a. a petroleum exploration permittee;
b. a petroleum retention lessee;
c. a petroleum production licensee;

d. apipeline licensee;
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e. an infrastructure licensee;

f.  the registered holder of a petroleum access authority;

g. the registered holder of a petroleum special prospecting authority;
h. the holder of a petroleum scientific investigation consent.

Produced formation water means natural aqueous fluid recovered from a petroleum reservoir in
association with the petroleum.

Recordable incident, for an activity, means a breach of an environmental performance outcome or
environmental performance standard, in the environment plan that applies to the activity that is not a
reportable incident.

Regulator means:
a. inrelation to a petroleum activity—NOPSEMA,; or
b. inrelation to a greenhouse gas storage activity—the responsible Commonwealth Minister.

Reportable incident, for an activity, means an incident relating to the activity that has caused, or has
the potential to cause, moderate to significant environmental damage.

Titleholder means:
a. agreenhouse gas titleholder; or

b. a petroleum titleholder.
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Abbreviations
AFFF Aqueous film forming foam
AFMA Australian Fisheries Management Authority
AFC Antifouling coating
AFZ Australian Fishing Zone
AHD Australian Heritage Database
AHS Australian Hydrographic Service
AIS Automatic Identification System
ALARP As Low As Reasonably Practicable
AMOSC Australian Marine Qil Spill Centre
AMP Australian Marine Park
AMSA Australian Maritime Safety Authority
ANZECC Australian & New Zealand Environment and Conservation Council
APASA Asia-Pacific ASA
API American Petroleum Institute
APPEA The Australian Petroleum Production & Exploration Association
ASS Abandon Ship Shutdown
AUSREP Australian Ship Reporting System
AUV Autonomous Underwater Vehicle
Bbl/d Barrel per day
BIA Biologically Important Area
BOD Biochemical Oxygen Demand
BTEX Benzene Toluene Ethyl-benzene Xylene
CAMBA China Australia Migratory Bird Agreement (1986)
CBTA Competency based training assessment
CEO Chief Executive Officer
CFA Commonwealth Fisheries Association
CHa4 Methane
CHARM Chemical Hazard Assessment And Risk Management
CM Control Measure
CMMS Computerised Maintenance Management System
CO2 Carbon Dioxide
CON Coniston
CRG Consultation Reference Group
DAHs Dissolved Aromatic Hydrocarbons
DAWR Department of Agriculture and Water
DoAWE Department of Agriculture, Water and Environment
DBCA Department of Biodiversity, Conservation and Attractions
DC Drilling Centre
DCS Distributed Control System
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DEC WA Department of Environment and Conservation (now DPaW and
DER)

DEH Department of Environment and Heritage (now DEWHA)

DER Western Australia Department of Environment Regulation

DEW Department of Environment and Water Resources (now DEWHA)

DEWHA Commonwealth Department of the Environment, Water, Heritage and
the Arts (previously DEW, DEH)

DGPS Differential Global Positioning System

DIA Department of Indigenous Affairs

DoEE Department of the Environment and Energy

DoAWE Department of Agriculture, Water and Environment

DoF Western Australian Department of Fisheries

DOT Western Australian Department of Transport

DMP Western Australia Department of Mines and Petroleum

DP Dynamic Positioning

DPaw Western Australia Department of Parks and Wildlife

DPIRD Department of Primary Industry and Regional Development

DoE Department of the Environment (previously DSEWPaC)

DSEWPaC Department of Sustainability, Environment, Water, Population and
Communities

DTM Disconnectable Turret Mooring

EE Existing Environment

EHS Environment, Health and Safety

EMBA Environment that may be affected

ENVID Environmental Hazard Identification

EP Environmental Plan

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth)

EPO Environmental Performance Outcome

EPS Environmental Performance Standards

ESD Emergency Shutdown

ESDVs Emergency Shutdown Valves

FIT Formation integrity test

FPSO Floating, Production, Storage and Offloading

FRC Fast Rescue Craft

GHG Greenhouse gas

GLJ Gas Lift Jumper

GPM Gas Production Manifold

HEV High Environmental Value

HFO Heavy Fuel Oil

HP High Pressure
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HPU
HQ
HSE
HSEA
IACS
IAPP
IBCs
ICSS
IMCRA
IMDG Code
IMMR
IMO
IMS
IMSMP
IMT
INPEX
ISGOTT
ISPP
JAMBA
KEF
KPI
LOT
LowcC
LP
LPSG
MARPOL

MBES
MCS
MDO
MEG
MCS
MFO
MNES
MOC
MODU
MOU
MPNMP
MPRA
N20
NATA

Hydraulic Power Units

Hazard Quotient

Health, Safety and Environment

Health, Safety and Environment Advisor
International Association of Classification Societies
International Air Pollution Prevention

Intermediate Bulk Containers

Integrated Control and Safety System

Integrated Marine and Coastal Regionalisation of Australia
International Maritime Dangerous Goods Code
Inspection, maintenance, monitoring and repair
International Maritime Organisation

Invasive Marine Species

Invasive Marine Species Management Plan
Incident management team

INPEX Alpha Ltd

International Safety Guide for Oil Tankers and Terminals
International Sewage Pollution Prevention

Japan Australia Migratory Bird Agreement (1974)
Key Environmental Feature

Key Performance Indicator

Leak off testing

Loss of well control

Low Pressure

Low pressure steam generator

International Convention for the Protection of Pollution from Ships

(1973) and Protocol (1978)

Multi-beam echo sounder

Maximum Credible Spill

Marine Diesel Oil

Mono Ethylene Glycol

Master Control Station

Marine fauna observer

Matters of National Environmental Significance
Management of Change

Mobile Offshore Drilling Unit
Memorandum of understanding

Marine Parks Network Management Plan
Marine Parks and Reserves Authority
Nitrous Oxide

National Association of Testing Authorities
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NatPlan

NEBA
NMFS

NOV
NOPSEMA

NOPTA
NORMs
NOx
NPI

NV Operations

NWC

NWS
NWSTF
OCIMF
OCNS
oDS

OIM

ow

oMS

OPEP
OPGGS Act
OPGGS(E)R

OPMF
OSMP
OSPAR

OSRT
OVID
PAH
PAM
PC
PW
PLET
PLONOR
PMS
PMST
POB
PRS
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National Plan to Combat Pollution of the Sea by Oil and other Noxious
and Hazardous Substances

Net Environmental Benefit Assessment
U.S National Marine Fisheries service

Novara

National Offshore Petroleum Safety and Environmental Management
Authority

National Offshore Petroleum Titles Administrator
Naturally Occurring Radioactive Materials
Nitrogen Oxides

National Pollutants Inventory

Ningaloo Vision Operations

North West Cape

North West Shelf

North West Slope Trawl Fishery

Oil Companies International Marine Forum
Offshore Chemical Notification Scheme (UK)
Ozone depletion substances

Offshore Installation Manager

Oil In Water

Operations Management System

Oil Pollution Emergency Plan

Offshore Petroleum and Greenhouse Gas Storage Act 2006

Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations 2009

Onslow Prawn Managed Fishery
Operational and Scientific Monitoring Plan

Convention for the Protection of the Marine Environment of the North
East Atlantic

Oil Spill Response Team

Offshore Vessel Inspection Database
Polycyclic Aromatic Hydrocarbons
Passive Acoustic Monitoring
Protective Concentration

Produced Water

Pipeline End Termination

Pose Little or No Risk to the Environment
Planned Maintenance System
Protected Matters Search Tool
Persons on Board

Production Reporting System
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PSZ Petroleum Safety Zone

PTS Permanent threshold shift

RACON Radar Beacon

RCC Rescue Coordination Centre

RO Reverse Osmosis

ROV Remotely Operated (underwater) Vehicle
SCG Stakeholder Consultation Group

SCSSV Subsurface Safety Valve

SDS Safety Data Sheet

SIRE Ship Inspection Report Programme
SMPEP Shipboard Marine Pollution Emergency Plan
SO« Sulphur oxide

SOLAS Safety of Life At Sea

SOPEP Shipboard Oil Pollution Emergency Plan
SPCS Subsea Pump Control System

SQ Sediment Quality

SSS Side Scan Sonar

STCW Standards of Training, Certification and Watch-keeping for Seafarers
STP Sewage Treatment Plant

TBT Tributyltin

TEG Tri-ethylene Glycol

TSS Total Suspended Solids

TTS Temporary threshold shift

TV Trigger Value

TVDSS True Vertical Depth sub-sea

TWAF Total water-accommodated fraction

UAV Unmanned Aerial Vehicle

usD Unit Shut-down

UPS Uninterruptable power supply

UNCLOS United Nations Convention on the Law of the Sea (1982)
UWILD Underwater Inspection in Lieu of Drydocking
VGA/B Van Gogh A or B

VLF very low frequency

VOCs Volatile Organic Compounds

WA Western Australia

WA OWRP WA Oiled Wildlife Reponses Plan

WAF Water-accommodated fraction

WAFIC WA Fishing Industry Council

WDTF Western Deepwater Trawl

WHA World Heritage Area

WOMP Well Operations Management Plan
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waQ

WSTF
WTBF
ZOEF
ZOSF

Water Quality

Western Skipjack Tuna Fishery
Western Tuna and Billfish Fishery
Zone of Established Flow

Zone of Surface Flow
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Units of Measurement

bbl/d
bbl
°C
cm
cm?
cm3
dB(A)
dB
dB re 1uPa
Hr

kL

mm
MMboe
MMSCFD
nm

ppb

ppm

ppt

psig

Mg

Barrels per day

Barrels

Degrees centigrade

Centimetre (10 mm)

Square centimetre

Cubic centimetre

A-weighted sound pressure level in decibels
Decibels

Decibels re micro Pascals

Hour

Kilolitre (1,000 litres)

Kilometre (1,000 m)

Kilohertz

Kilo Pascal

Thousand standard cubic meters
Litre (1000 ml)

Metre (100 cm)

Square metre

Cubic metre

Million cubic feet

Milligrams per litre

Millilitre

Millimetre

Million barrels of oil equivalent
Millions of Standard Cubic Feet per Day
Nautical mile (1.856 km)

Parts per billion

Parts per million

Parts per thousand

Pounds per Square Inch Gauge
Tonne

Microgram
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1 Introduction
1.1 EP Summary

OPGGS(E)R 2009 Requirements

Regulation 11(3)

Within 10 days after receiving notice that the Regulator 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 Regulator for public disclosure.

Regulation 11(4)

The summary:
(a) must include the following material from the environment plan:

(i) the location of the activity;

(ii) a description of the receiving environment;

(iii) a description of the activity;

(iv) details of environmental impacts and risks;

(v) a summary of the control measures for the activity;

(vi) a summary of the arrangements for ongoing monitoring of the titleholder’s
environmental performance;

(vii) a summary of the response arrangements in the oil pollution emergency plan;
(viii)  details of consultation already undertaken, and pans for ongoing consultation;
(ix) details of the titleholder’'s nominated liaison person for the activity; and

(b) must be to the satisfaction of the Regulator.

The Environment Plan summary, has been prepared from material provided in this EP. The summary
consists of the following as required by Regulation 11(4).

Relevant section of EP

Environment Plan (EP) summary material requirement containing EP Summary
material

The location of the activity Section 2

A description of the receiving environment Section 3 and Appendix D

A description of the activity Section 2

Details of the environmental impacts and risks Section 4.5,6 and 7

The control measures for the activity Section 6, 7 and 8.4.1

The arrangements for ongoing monitoring of the titleholders | Section 7.11
environmental performance

Response arrangements in the oil pollution emergency plan Section 6.8 and OPEP

Consultation already undertaken and plans for ongoing | Section 4
consultation

Details of the titleholders nominated liaison person for the | Section 1.6.2
activity
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1.2 Background

On 27 November 2018, Santos completed its acquisition of Quadrant Energy. This has the effect that
Santos Limited is now the ultimate holding company of Quadrant Energy Holdings Pty Ltd and its
subsidiaries. It has also resulted in most of the Quadrant group of entities changing their
name. Quadrant Energy Limited has changed its name to Santos WA Energy Limited. Its ABN (ABN
58 009 140 854) has remained the same. Santos WA PVG Pty Ltd (thereafter referred to Santos WA
or the Company) will be responsible for all commitments and obligations in this EP.

1.3 Activity Overview

Santos WA, on behalf of the Coniston-Van Gogh Production Joint Venture titleholders (Santos WA PVG
Pty Ltd [52.501% ownership] and INPEX Alpha Ltd [47.499% ownership]) operates the Van Gogh,
Coniston and Novara fields located in WA-35-L recovers oil in production licence area WA-35-L using
the Ningaloo Vision floating production, storage and offloading (FPSO) vessel. Historically, oil has been
recovered from the Van Gogh field using the Ningaloo Vision FPSO since 2010. Oil from the Van Gogh
field will continue to be recovered and comingled with oil from the Coniston and Novara fields.
Production rates are currently at approximately 10,000 bbl/d (March 2020 and are expected to decline
over the remainder of the field life. Short term increases in production may occur due to infill drilling
campaigns. However, the operation of new wells and subsea infrastructure would be undertaken in
accordance with this EP. The estimated operational life of the Van Gogh, Coniston and Novara fields
as at March 2020 extends beyond the period of this EP (currently estimated 7 to 12 years remaining
field life). This EP does not include any decommissioning activities. Santos has a comprehensive asset
reference plan for the Ningaloo Vision Operations which demonstrates alignment with the requirements
of Section 572 of the Offshore Petroleum and Greenhouse Gas Storage Act 2006.

The development of the three oil fields (Van Gogh, Coniston and Novara) involves recovering
hydrocarbons through installed production wells and subsea equipment and directing the production
liquids to the FPSO for processing and storage. The FPSO and subsea infrastructure design allows for
produced water and excess produced gas (excludes gas required for fuel and gas lift) to be reinjected
to the reservoir or discharged overboard. Offtake tankers load the recovered oil from the FPSO on a
regular basis. Support vessels provide support for activities such as the loading of supplies, offloading
of wastes, assistance for offtake tanker berthing and loading, and oil spill response. Project vessels
carry out inspection, maintenance, monitoring and repair (IMMR) activities. Helicopters are used for
transport of personnel to and from the facility. Collectively, these activities are referred to as the
Ningaloo Vision Operations in this Environment Plan (EP).

Project and support vessels, have been collectively referred to as ‘vessels’ throughout this EP, whilst
the Ningaloo Vision FPSO has been referred to as ‘NV FPSO’ or ‘the FPSO'.

The Ningaloo Vision FPSO may leave the operational area for cyclone avoidance or for maintenance
activities (e.g. shipyard campaigns). This EP covers petroleum activities within the operational area
despite the FPSO not being on location within it.

1.3.1 Location of the Activity

The FPSO and subsea infrastructure are located within Production Licence WA-35-L in Commonwealth
waters, approximately 45 km north-northwest off the Cape Range Peninsula in Western Australia. The
FPSO is located 53 km north-northwest of the Exmouth township and 27 km from the northern boundary
of Ningaloo Australian Marine Park (Figure 2-1). The Ningaloo Vision operations occur in water depths
ranging from 340 m in the east of the production licence to 400 m in the west, with the FPSO moored
in a water depth of 341 m. The nominal proximity of the Ningaloo Vision operational area to other key
coastal or mainland features is:

+  State/Commonwealth waters boundary — 32.3 km southeast;

+  Ningaloo Marine Park boundary — 33.6 km southeast;
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+  Muiron Islands Marine Management Area — 32.3 km southeast;
+  North West Cape — 41.6 km south; and

+ Barrow Island — 137 km northeast.

1.4 Purpose of this Environment Plan

OPGGS(E)R 2009 Requirements

Regulation 19(1)

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

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

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

Regulation 19(2)

For paragraph (1)(c), the Regulator may notify the title holder that the effect of a revision of an
environment plan submitted under regulation 17 or 18 is that the period of 5 years mentioned in
subregulation (1) starts on the date specified in the notification.

This EP has been prepared in accordance with the Offshore Petroleum and Greenhouse Gas Storage
(Environment) Regulations 2009 (OPGGS(E)R) for acceptance by the National Offshore Petroleum
Safety and Environmental Management Authority (NOPSEMA).

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 (Section 8) that is used to measure and report on environmental
performance during planned activities and unplanned events to ensure impacts and risks are
continuously reduced to ALARP and are at an acceptable level. The environmental management of the
activity described in the EP complies with the Santos WA Environmental Management Policy
(Appendix A) and with all relevant legislation (Appendix B). This EP documents and considers all
relevant stakeholder consultation performed during the planning of the activity.

The estimated operational life of the Van Gogh, Coniston and Novara fields as at March 2020 extends
beyond the period of this EP (currently estimated 7 to 12 years remaining field life). This EP does not
include any decommissioning activities. Santos has a comprehensive asset reference plan for the
Ningaloo Vision Operations which demonstrates alignment with the requirements of Section 572 of the
Offshore Petroleum and Greenhouse Gas Storage Act 2006.

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

1.5 Environment Plan Validity

In accordance with Regulation 19, this EP remains valid from NOPSEMA acceptance for a period of
five years, or untii NOPSEMA has accepted an end-of-activity notification under Regulation 25A or
Santos WA revise and resubmit this EP.
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1.6 Titleholder
1.6.1 Details of the Titleholder

OPGGS(E)R 2009 Requirements

Regulation 15. Details of titleholder and liaison person

15(1) The environment plan must include the following details for the titieholder:
(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 person:

(a) name;

(b) business address;

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

(e) email address (if any).

Santos WA PVG Pty Ltd is the nominated titleholder for the petroleum activity covered under this EP
within WA-35-L.

In accordance with Regulation 15(1) of the OPGGS(E)R, the titleholder details are as follows:

Name: Santos WA PVG Pty Ltd

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

Email address: offshore.environment.admin@santos.com
ACN: 129 604 860

1.6.2 Details for Nominated Liaison Person

Details for the Santos WA Nominated Liaison Person for the activity are as follows:
Name: A Smith

Position: Manager — Oil Assets

Address: 100 St Georges Terrace, Perth, 6000

Telephone number: (08) 6218 7100

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

1.6.3 Notification Procedure in the Event of Changed Details

If there is a change in the titleholder, the titleholder's nominated liaison person, or a change in the
contact details for the titleholder or liaison person, Santos WA will notify NOPSEMA in writing and
provide the updated details.
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Additional information regarding the Santos WA operations can be obtained from the Santos WA
website at: www.santos.com.

1.7 Environmental Management Framework

OPGGS(E)R 2009 Requirements

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

The environment plan must contain the following:
(a) A statement of the titieholder’s corporate environmental policy;

1.7.1 Environmental Management Policy

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

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

1.8 Legislative Framework

1.8.1 International Legislation

Australia is signatory to numerous international conventions and agreements that obligate the
Commonwealth government to prevent pollution and protect specified habitats, flora and fauna. Those
which are relevant to the operation of the FPSO and associated infrastructure are detailed in Appendix
B.

1.8.2 Commonwealth and State Legislation

All activities conducted during the operation of the FPSO and associated infrastructure will comply with
legislative requirements established under relevant State and Commonwealth legislation. These are
further detailed in Appendix B.

1.8.2.1 Offshore Petroleum and Greenhouse Gas Storage Act 2006

The Offshore Petroleum and Greenhouse Gas Storage Act 2006 (OPGGS Act) is the principal
legislation managing petroleum activities in Australian Commonwealth waters. The objective of the
OPGGS Act is to ensure that offshore petroleum operations are performed in a way that is consistent
with the principles of ecologically sustainable development.

The OPGGS Act and supporting regulations address all licensing, health, safety environmental and
royalty issues for offshore petroleum and gas exploration and production operations in
Commonwealth waters.

Specifically, the OPGGS(E)R 2009 prescribe the requirements for management of environmental
impacts associated with petroleum activities and require proponents to submit an EP to the Regulatory
Authority for approval prior to the commencement of activities. As part of these documents, the
proponent is required to assess the risks associated with the activities and demonstrate that the
proposed mitigation measures reduce these risks to ALARP and acceptable levels.

Appendix B includes the pertinent sections of the OPGGS(E)R 2009 and details the sections of the EP
which ensure compliance with the requirements.
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1.8.2.2 Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

The Van Gogh Development was referred under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) to the Commonwealth Department of Environment, Water, Heritage
and the Arts (DEWHA; now Department of Agriculture, Water and Environment [DoAWE]) on 3 January
2007 (Ref. EPBC 2007/3213). The DEWHA determined that the development was a “controlled action”
requiring approval under Part 3, Division 1 of the EPBC Act pertaining to:

+ Listed threatened species and communities;
+  Listed migratory species; and
+  Commonwealth marine areas.

An assessment of the applicability of the EPBC conditions of approval (which have been formally varied
over time) for the operational phases of the Van Gogh and the Coniston and Novara developments is
provided in Appendix B, and where applicable conditions have been incorporated into this EP.

1.8.3 International Legislation

Australia is signatory to numerous international conventions and agreements that obligate the
Commonwealth government to prevent pollution and protect specified habitats, flora and fauna. Those
which have been considered during development of this EP are detailed in Appendix B.
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2 Activity Description

OPGGS(E)R 2009 Requirements

Regulation 13(1)

Description of the activity
13(1) The environment plan must contain a comprehensive description of the activity including the
following:
(a) the location or locations of the activity;
(b) general details of the construction and layout of any facility;
(c) an outline of the operational details of the activity (for example, seismic surveys, exploration
drilling or production) and proposed timetables; and
(d) any additional information relevant to consideration of environmental impacts and risks of
the activity.
Note: An environment plan will not be capable of being accepted by the Regulator if an activity or
part of the activity, other than arrangements for environmental monitoring or for responding to an
emergency, will be undertaken in any part of a declared World Heritage property — see Regulation
10A.

Section 2 provides a description of the Ningaloo Vision FPSO (the FPSO) and the subsea infrastructure
and activities within the operational area (Section 2.2) associated with recovering oil from the Van
Gogh, Coniston and Novara fields.

2.1 Description of the Field

The Van Gogh, Coniston and Novara fields are oil reservoirs. Production commenced from the Van
Gogh field in 2010. The Coniston and Novara fields were brought into production in 2015 and 2016,
respectively and are located approximately 8 km and 10 km north of the FPSO. Further infill drilling of
the Van Gogh Field commenced in September 2018 with production from two wells commencing in
January 2019.

Production rates are approximately 10,000 bbls/day (as at March 2020) and will decline naturally with
time. Occasional increases in oil rate may occur through production well optimisation and potential
further field development such as infill wells.

The current (March 20200 anticipated life of the FPSO extends until approximately 2030 with a shipyard
campaign scheduled in 2020.

2.2 Operational Area

This EP covers Ningaloo Vision Operations (NV Operations) (described in this Section) within an
operational area (refer Figure 2-1) defined as:

+ A 500 m radius petroleum safety zone (PSZ) that extends around the Disconnectable Turret
Mooring (DTM) buoy;

+ A 500 m radius around the DTM anchor spread; and
+ 500 m either side of all other subsea field infrastructure.

The operational area is solely located in production licence WA-35-L.

Planned events and resultant impacts from the NV Operations are detailed in Section 6. The greatest
spatial extent of any impact from a planned operational event is that from produced water (PW)
discharges (Section 6.7). Impacts from PW discharges may occur within surface waters within a PW
impact area defined as a 459 m radius around the FPSO discharge point (Section 6.7).
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Potential unplanned (accidental) events and spill response activities may lead to environmental impacts
within a spatial extent greater than that for the planned events (refer Section 7).
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Figure 2-1: Location of Ningaloo Vision and Associated Infrastructure

2.3 Subsea Infrastructure
The subsea infrastructure (as illustrated in Figure 2-2) for NV Operations includes:

+  Oil and gas subsea production wells;
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+  Gas and water reinjection wells;

DTM mooring points;

+

Umbilicals (hydrocarbon, hydraulic, production chemicals, electrical) connecting wells to
manifolds;

Four subsea Drill Centres (DC) also known as manifolds;
Gas Production Manifold;
Flexible jumpers and rigid spools pieces connecting wells to manifolds;

Ancillary equipment connecting the power/communications/fluids to the subsea equipment; and

+ + + + o+

Flexible flowlines and risers connecting manifolds to the FPSO.

Locations of the major NV Operations infrastructure are provided in Table 2-1. Wells drilled from the
manifolds have been further defined in Table 2-2.

Collectively the subsea infrastructure (excluding the subsea wells) is referred to as the ‘subsea system’.
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Table 2-1: Location of Infrastructure Associated with the NV Operations

Infrastructure Locations

Coordinates (Datum/Projection: GDA 94 Zone 50)

Latitude
(South)

Longitude
(East)

Easting
(m)

Northing
(m)

FPSO mooring position Active 21°24'12.39" 114°05'17.22" 198096 7630400
DTM Mooring Point 1 (centred) Active 21°23'32.43” 114°05°08.43” 197820 12368375
DTM Mooring Point 2 (centred) Active 21°22'05.43" 114°05'28.89” 198360 12365687
DTM Mooring Point 3 (centred) Active 21°24°39.45” 114°04°45.24” 197190 12370450
Pipeline End Termination (PLET) Active 21°23'50.17” 114°04°06.23” 196037 7631046
for PW reinjection wells 1 & 2

Gas Production Manifold (GPM) Active 21°23'51.68" 114°04°03.86" 195970 7630998
Van Gogh Sub-sea Production Active 21°23'51.34" 114°04'04.75" 195995 7631009
Manifold A (DC 1)

Van Gogh Sub-sea Production Active 21°2312.71" 114°04'35.91" 196871 763221
Manifold B (DC 2)

Coniston  Subsea  Production Active 21°20'57.29” 114°04'23.61” 196439 7636375
Manifold (DC 3)

Novara Subsea Production Active 21°2012.33” 114°04'55.95” 197346 7637776

Manifold (DC 4)

*Current status at EP submission
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2.4 Subsea Wells
Twenty-two wells have been drilled in production licence WA-35-L from four manifolds (Table 2-2)

Well status may change within the five-year tenure of this EP. Any change in status (e.g. intervention,
suspension and abandonment) is managed in accordance with the in-force Well Operations
Management Plan (WOMP) and subject to the Management of Change process (Section 8.11.2).
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Manifold

Well name

Well type

Table 2-2: Wells within WA-35-L

Water

depth (m)

Coordinates (Datum/Projection: GDA 94 Zone 50)

Latitude
(South)

Longitude (East)

Easting
)

Northing

(m)

Active

Well
Status*

DC1 Theo-3H Oil Production Well 367 21° 23' 52.092" 114° 04' 05.320" 196,012.38 7,630,986.03
VGA-2H Oil Production Well 367 21° 23' 52.070" 114° 04' 04.581" 195,991.05 7,630,986.32 Active
VGA-3H Oil Production Well 367 21° 23' 52.080" 114° 04' 04.946" 196,001.60 7,630,986.20 Active
VGA-4H Gl Gas Injection/Production | 367 21° 23'52.186" 114° 04' 04.147" 195,978.63 7,630,982.51 Active
VGA-5H Oil Production Well 367.5 21° 23' 50.480" 114° 04' 05.398" 195,978.63 7,631,035.68 Active
VGA-6H Oil Production Well 367 21° 23' 50.460" 114° 04' 04.648" 195,992.06 7,631,035.91 Active
VGA-7TH Oil Production Well 367 21° 23' 50.468" 114° 04' 05.040" 196,003.38 7,631,035.86 Active
VGA-12 WI1 | Water Injection Well 367 21°23' 50.754" 114° 04' 05.717" 196,023.05 7,631,027.42 Active
VGA-13 WI2 | Water Injection Well 367 21° 23'50.874" 114° 04' 06.122" 196,034.79 7,631,023.96 Active

DC2 VGB-8H Oil Production Well 362 21° 23'13.541" 114° 04' 35.559" 196,861.76 7,632,188.66 Active
VGB-9H Oil Production Well 362 21° 23' 13.509" 114° 04' 35.884" 196,871.12 7,632,189.79 Active
VGB-10H Oil Production Well 362 21°23'13.539" 114° 04' 36.236" 196,881.28 7,632,189.07 Active
VGB-11H Oil Production Well 362 21° 23'11.929" 114° 04' 36.289" 196,881.87 7,632,238.63 Active
VGB-14H Oil Production Well 362 21°23'11.87" 114° 04' 35.53"E | 196,860m 7,632,240m Active
VGB-15H Oil Production Well 362 21°23'11.88" 114° 04" 35.88" 196,870m 7,632,240m Active

DC3 CON-10H Oil Production Well 377.75 21° 20' 58.214" 114° 04' 23.820" 196,445.84 7,636,346.83 Active
CON-11H Oil Production Well 379.95 21° 20' 56.952" 114° 04' 22.637" 196,411.01 7,636,385.03 Active
CON-12H Oil Production Well 378.15 21° 20' 57.936" 114° 04' 24.166" 196,455.65 7,636,355.58 Active
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CON-13H Oil Production Well 379.15 21° 20' 56.651" 114° 04' 23.035" 196,442.31 7,636,394.51 Active
CON-14H Oil Production Well 377.75 21° 20' 56.338" 114° 04' 23.426" 196,433.41 7,636,404.35 Active
CON-15H Oil Production Well 378.15 21° 20' 57.622" 114° 04' 24.600" 196,468.00 7,636,365.45 Active
DC4 NOV-4H Oil Production Well 373.24 21°20'11.78" 114° 04' 56.60" 197,364.38 7,637,793.20 Active

*current status at EP submission
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2.5 Disconnectable Turret Mooring System

The FPSO has a disconnectable type internal turret, referred to as the Disconnectable Turret Mooring
(DTM) system, installed inside a fabricated moonpool structure (caisson) near the bow of the vessel
within the centre void tank no. 1. The DTM system allows the FPSO to weathervane around the mooring
in response to the prevailing weather conditions. The system provides support for the riser and umbilical
system and mooring lines as well as fluid / electrical / swivels and pipework.

The DTM system main components include:

+  The DTM buoy; and

+  The Moonpool and Turret.

2.5.1 DTM Buoy

The DTM buoy’s main function is to collect the risers, connect them to the FPSO and provide the
mooring system for the FPSO and tandem-moored offload tankers. The DTM buoy is anchored to the
seabed at nine mooring points (Figure 2-2). The DTM buoy is connected to the turret (Section 2.5.2)
and locked in place by pawls.

The DTM buoy is provided with nine riser connections, of which four are spares for possible future tie-
ins.

The DTM buoy is submerged approximately 30 m below sea level upon FPSO disconnect and the 500
m PSZ around it remains.

2.5.1.1 FPSO Disconnection and Re-connection

The FPSO may disconnect from the DTM buoy for cyclone avoidance or to leave the field for
maintenance activities (e.g. shipyard campaigns).

The DTM buoy is designed such that the FPSO does not necessarily need to be disconnected during
a 100 year return non-cyclonic event. However, in order that a decision is made to avoid extreme
weather conditions such as cyclones, the FPSO is equipped for disconnection and reconnection with
the DTM buoy. The DTM buoy is located and connected to the FPSO with the assistance of a differential
global positioning system (DGPS). The DTM buoy is winched into the moonpool within the FPSO and
locked into place. The DTM buoy is designed to submerge within the water column (approximately 30
m below sea level) after disconnection whilst remaining capable of supporting the submerged risers
and mooring lines.

Prior to a disconnection of the DTM buoy, the lines are isolated by closing a series of valves, the surface
pipework is depressurised, and then flushed or purged with water or nitorgen before physical
disconnection.

2.5.2 Moonpool and Turret

The moonpool is a void created within the bow area of the FPSO through conversion of the forwardmost
oil storage tank into a caisson. The moonpool is not sealed or watertight and water level in it varies
according to the vessels forward draft. The void has graitings on the pull in deck which aid in ventilation
of the space in conjunction with fixed extraction fans. The moonpool houses the DTM buoy when the
FPSO is moored and is equipped with internal inspection, access and escape ways.

The turret, being the topsides structure of the DTM buoy, sits directly above the moonpool. The turret
serves as the junction point between the DTM buoy and the FPSO topsides production and treatment
systems. Risers in the buoy are connected to a series of corresponding pipework on the deck of the
FPSO, leading to the processing, treatment and reinjection facilities (Section 2.6.3).

A swivel arrangement in the turret structure allows the FPSO to weathervane. The rotating action is
controlled by a series of bearings within the turret infrastructure and the DTM buoy. Fluid paths from
the stationary riser and buoy section pass through the swivel located near the top of the turret and onto
the FPSO.
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Figure 2-2: Schematic of the Ningaloo Vision Operations Subsea Infrastructure
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2.6 Ningaloo Vision: Floating Production, Storage and Offloading Vessel

2.6.1 Construction and Design

The NV FPSO was formerly an ‘Aframax’ size oil transport tanker, which was converted to an FPSO in
2007 (Figure 2-3). The FPSO has purpose-built topside facilities which separate, stabilise and
dehydrate oil and gas drawn from the subsea fields. The FPSO has a maximum persons on board
(POB) capacity of 65.

is

!

Figure 2-3: The Ningaloo Vision FPSO

The overall dimensions of the FPSO are approximately:
+ Length: 244 m;

+  Depth: 24 m;

+  Breadth: 42 m; and

+  Draft (fully loaded): 15 m.

The FPSO is configured to operate under the Flag State requirements, International Association of
Classification Societies (IACS) class requirements (third party validation and classification by Lloyds
Register of Shipping) and International Maritime Organisation (IMO) (International Convention for the
Protection of Pollution from Ships (1973) and Protocol (1978) [MARPOL] and Safety of Life at Sea
[SOLAS]) requirements.

The FPSO has cargo tanks which are double-sided design and provide two physical barriers between
oil and the marine environment.

2.6.2 Topsides
The major physical structures comprising the topsides of the FPSO include:
+  Offloading hose and hawser and associated reels.

+  Helideck.
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Santos

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

Accommodation and control facilities, including central control room.

Steam boilers.

Steam turbines.

Cranes, including laydown crane and supply offloading area.
Cooling systems.

Chemical storage area.

PW treatment and disposal.

Fire water systems.

Gas dehydration module.

Oil separation module.

Gas compression module.

Turret infrastructure.

Flare tower and knock out module
gas vents.

Electrical switch room.

Bunkering station.

The lay-out of the topsides is schematically shown in Figure 2-4.
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Figure 2-4: FPSO Topside Schematic
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2.6.3 Emergency Shutdown

The topsides process system is divided into discrete sections segregated by emergency shutdown
valves (ESDVs) which:

+ minimises the inventories released in a loss of containment incident;
+  segregates high and low pressure inventories; and
+ enables blow down of designated sections of the system.

The subsea wells have SCSSVs (excluding water injectors) and actuated valves on the Xmas trees.
Each riser has an ESDV upstream of the swivel.

Five levels of emergency shutdown are provided, as defined below:

+  ASS - Abandon Ship Shutdown: This highest shutdown level is only activated when a hazardous
event has escalated to a point where it is considered not safe for personnel to remain on the FPSO.
ASS is initiated by manual push buttons only, located in the PCR, helideck and lifeboat stations.

+ ESD1 - Manual Emergency Shutdown: The response to the escalation or occurrence of a hazard
whereby the integrity of the vessel is in doubt and preparation for abandonment is commencing.
ESD1 is initiated by manual push buttons only, located in the PCR, helideck and lifeboat stations.

+ ESD2 - Manual and Automatic Emergency Shutdown: Initiated either by the Fire and Gas System,
in response to confirmed fire and/or detection of flammable vapour in designated areas, or by
manual ESD2 push buttons located around all areas of the FPSO. ESD2 initiates a total production
shutdown and blowdown.

+ PSD - Total Production Shutdown: Initiated when abnormal process operating conditions occur,
such as high-high level in the HP flare knock out drum or LP flare knock out drum. PSD is initiated
automatically or by a manual push button located in the PCR.

+  USD — Unit Shutdown: Initiated when abnormal operating conditions occur within a system or piece
of equipment. USD is initiated either automatically or by manual push buttons dedicated to the
specific system or equipment.

The emergency shutdown (ESD) system is fail-safe and can be initiated automatically by sensors
contained within the Integrated Control and Safety System (ICSS), or manually, to initiate actions such
that the FPSO systems remain within their defined parameters.

Signals from the ESD system interface with the SPCS, e.g. to initiate closure of wing, master, or surface
controlled subsurface safety valve (SCSSV) valves dependent upon ESD level. The subsea pump
control system (SPCS) is managed by the subsea Master Control Station (MCS) which carries out all
logic associated with the control and shutdown functions of the subsea systems. In addition to this
communication interface, a hardwired interface is used between the subsea MCS and the topsides
ICSS.

2.6.4 Emergency Relief and Blowdown Systems

Emergency relief systems are provided on the FPSO so that the pressure in the system does not exceed
the design pressure and eliminate the possibility of loss of containment due to overpressure.

As the subsea flowlines and manifold piping has been designed to withstand pressures in excess of the
well shut-in pressure, no subsea emergency relief or blowdown systems are required as there is no risk
of loss of containment due to overpressure within the subsea system.

The topside hydrocarbon processing systems have Pressure Safety Valves (PSVs) sized to meet the
design requirements. PSVs are provided for fire/thermal relief or provided for a blocked flow relieving
scenario. The PSVs are routed to either the HP or LP flare system.
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The blowdown system ensures that the topsides hydrocarbon inventory can be safely relieved to the
flare system either automatically in an emergency or manually as part of operational requirements.

The risers can be manually depressurised via the topside manifolds.

2.7 Processing and Treatment Systems

The processing and treatment systems on the FPSO include the following:

+  Oil processing system for the recovered crude oil including crude stabilisation, dehydration,
storage with inert gas blanketing;

+  Gas treatment system, including dehydration, compression for gas lift and reinjection;
+  Gas flare system; and

+ PW treatment system for the reduction of entrained hydrocarbon and gas within the separated
produced formation water for its disposal.

The nominal design capacities of the FPSO'’s processing and treatment facilities are as follows:

+  Total liquids processing: 23,850 m®/day (150,000 bbl/d);

+  Qil processing: 10,000 md/day (63,000 bbl/d);

+  Qil storage at 100% capacity: 103,333 m® (649,883 bbls);

+  Total slops storage at 100% capacity: 8,256 m® (51,930 bbls);

+  Produced water disposal: 8,530,206 m3/year (147,000 bbl/d);
+ Nominal gas re-injection/lift rates: 2,265 ksmd/day (80 MMSCFD); and

850 ksm?/day (30 MMSCFD) (included in total gas

+  Gas lift (from gas injector): re-injection)

The above numbers represent name plate design figures. Day to day figures may vary depending on
production optimisation and limitations.

2.7.1 Qil Processing System

The oil processing system consists of crude separation, crude dehydration and sand removal systems.
The main function of the oil processing system is to stabilise crude oil suitable for storage and export.

The crude oil process circuit consists of three stages of crude stabilisation and dehydration along with
inter-stage heating, these being:

+  First-stage separation/slug catching (two first-stage separators, A & B) followed by inter-stage
heating to break any emulsions and assist with separating the associated gas;

+  Second-stage separation and water knock out (dehydration); and
+  Third stage stabilisation and oil polishing.

Inter-stage heating is provided to heat the produced fluids to the required temperatures to break
emulsions and to stabilise the oil. Waste heat recovered from other areas of the process is used to
minimise the requirement for additional dedicated heating and cooling systems.

After passing through these four stages, the crude is then pumped to the crude storage tanks in the hull
of the FPSO. The recovered gas is collected and directed to the gas treatment system (Section 2.7.2)
while the water is directed to the PW treatment system (Section 2.7.5).
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2.7.2 Gas Treatment System

Gas recovered from the first stage of separation is dehydrated and compressed for use as fuel gas and
for lift gas purposes. The gas treatment system consists of:

+  Compression units; and

+ Gas dehydration (water removal), utilising tri-ethylene glycol (TEG) and the associated
regeneration system to dry the gas and recycle the TEG.

2.7.3 Gas Reinjection and Gas Lift

Under normal production operations, gas produced is either:
+  Used for gas lift; and

+  Reinjected downhole.

The gas reinjection system can also be used for start-ups by back flowing from the reinjection system
for gas lift and to the topsides gas treating and fuel gas system. This allows for the start-up of the utility
systems requiring fuel gas.

2.7.4 Gas Flare System

A high pressure (HP) and low pressure (LP) flare system is provided on the FPSO for safe disposal of
gaseous hydrocarbons. The flare tower is located on the starboard side of the FPSO and to the rear of
the turret assembly (Refer Figure 2-4).

Process flaring occurs during normal production operations. However, at certain times there will be a
requirement for increased flare rates due to activities such as:

+ Manual depressurisation of topsides equipment;
+  Planned start-ups and shutdowns;

+  During process upsets; and

+  During periods of flow instability.

The flare system also safely disposes of produced gas in case of an emergency situation (Section 2.6.3
and 2.6.4).

2.7.5 Produced Water Treatment and Discharge System

The Production Water (PW) Treatment and Discharge System is designed to separate oil from water
and polish PW that is brought to the surface from the production wells along with reservoir fluid. The
system utilises several techniques to stabilise the fluid and separate oil in water prior to any returning
oil sent back to the process oil treatment system.

The PW Treatment and Discharge System consists of multiple stages of de-oiling, solids removal and
pumping equipment. The system consists of the following equipment:

Degasser;
Hydrocyclone filters;
Hydrocyclones;

Floatation vessel;

+ + + + 4+

Injection water coolers; and
+ Injection water pumps.

PW drawn from the production separation system, is fed to the degasser for dissolved gas removal.
Gas is routed back to the flare system (Section 2.7.4). The degassed water is pumped through filters
for solids removal from which the wet sand is collected and bagged for onshore disposal at a licensed
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waste disposal facility. The PW then passes through hydrocyclones for oil removal and through the PW
floatation vessel for further polishing. Removed oil is processed through the oil processing system
(Section 2.7.1).

The PW oil content is analysed post treatment as per Section 2.7.5.2, below.

L_.—J GAS LIFT / REINJECTION

DEHYDRATION AND COMPRESSION — FUEL GAS

' INLET SEPARATION '

RESERVOIR

l CRUDE STABILISATION CRUDE STORAGE|

' PFW TREATMENT ‘: >¢ ‘[ REINJECTION

DISPOSAL

Figure 2-5: PW Treatment System Schematic

2.7.5.1 PW Discharge

The PW Treatment and Discharge System has an estimated maximum daily discharge rate of 147,000
bwpd.

The PW Treatment and Discharge System is designed so PW can be discharged to an injection well or
to the marine environment. Discharge to the marine environment is via a shared outlet (amidships).
Dependent on ship’s ballast the discharge is between 2-7 m above sea level.

Off-specification PW (not suitable for overboard discharge) may be routed to the slops tank prior to
reprocessing through the PW Treatment and Discharge System. If required, off-specification PW can
also be diverted to cargo tanks via the slops tank.

2.7.5.2 Oil in Water Measurement

Oil in water (OIW) levels in the PW are measured post treatment in the floatation vessel prior to
discharge. OIW is typically measured using an inline OIW analyser. The OIW detects and measures
soluble hydrocarbons (aromatic hydrocarbons) in water.

The OIW analyser is set up to alarm the operator and if the analyser fails to return a reading.
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PW can only be directed overboard if OIW levels are less than 30 mg/L on a rolling 24-hour average. If
OIW levels measurements exceed the limits set in the Environmental Performance Standard, PW is
diverted inboard via diversion valve on the discharge line (refer Section 6.7.3). However, the OIW
content may rise up to 70 mg/L for a period of up to 7 days to bring new wells online, during well
intervention activities or starting up again after being off station.

In addition to OIW level monitoring, monitoring also includes routine chemical characterisation and
ecotoxicity assessments.

Further details on the discharge of PW to the marine environment from the FPSO, volumes, controls in
place to minimise environmental impact and ALARP and acceptability of the discharge are provided in
Section 6.7.

2.8 Ancillary Systems

Ancillary systems on the FPSO support operations and consist of:
Power generation and distribution;

Lighting;

Process cooling and heating;

Nitrogen system;

Fresh water production;

Hydraulic and lube oil;

Drainage system;

Chemicals;

Waste storage and disposal;

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

Fire and gas detection and fire fighting equipment; and
+ Putrescible waste and sewage treatment.
2.8.1 Communications, Power Generation and Distribution

Produced gas is used as the primary fuel supply on the FPSO. The gas is fed through a fuel gas system
before being delivered to the:

+  Boilers;

+  Pressure vessels for blanketing purposes;

+  Flare headers for purging;

+  Flare system for pilot gas; and

+  Glycol regeneration process (Section 2.7.2) as stripping gas.

Main power for the FPSO and operational requirements is generated by two steam driven turbine
alternators.

In the event of loss of power generation an uninterruptable power supply (UPS) provides power to the
safety instrumented system, fire and gas system, subsea control system and telecommunications
system for a minimum of 60 minutes.

Back-up power generation and ‘black start’ capability is provided by three diesel generators. An
emergency generator is also provided and sized to handle the electric load under emergency situations.

Battery backup systems are installed for supporting the following equipment:
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Navigational Aids (Offshore marking light Morse code (U) for 96 hours);
Global Maritime Distress and Safety System;

Emergency lighting;

Emergency generator;

Firewater pumps (x2);

+ + + + + o+

Rescue boat; and

+  Lifeboats (x2).
2.8.2 Lighting

Lighting is used for safe illumination of the FPSO work and accommodation areas and of other vessels
during bunkering and supply activities. Lighting is kept on 24 hours a day for safety and navigational
purposes in accordance with requirements of the Navigation Act 1912.

The main criterion for lighting design is to provide effective lighting to maintain a safe working area, to
allow personnel to move safely around the FPSO, to enable start-up, inspection and testing. All access
ways to emergency pathways are also required to have sufficient light for successful evacuation from
the ship in the event of an incident. The FPSO design considered minimising light spill while meeting
personnel safety requirements.

2.8.3 Process Cooling and Heating

2.8.3.1 Cooling System

The cooling system on the FPSO uses a combination of seawater and fresh water cooling.

Closed loop fresh water and open loop seawater cooling systems are used for facility propulsion,
production, heat exchangers and utility systems.

Seawater is utilised as the heat exchange medium in numerous heat exchangers for the propulsion,
production and utility systems.

The seawater utilised in cooling services is discharged from the FPSO both on a continuous and on an
intermittent basis. The combined discharge rate will vary depending on operational requirements.

The maximum discharge from the continuous sources is approximately 8,000 m%hr (192,000 m3/day);
based on design specifications, but the exact volume discharged will vary based on operational
requirements and will typically be less.

2.8.3.2 Heating System

Heating systems required for the process and for the crude storage tanks are:
+  Process — low pressure steam in heat exchangers; and
+  Tanks — slops and selected cargo tanks.

The steam generation systems on the FPSO consist of two dual fuel (marine diesel or produced gas)
water tube type boilers, and a low-pressure steam generator utilising steam from the fuel fired boilers
as the heating medium.

2.8.4 Inert Gas and Cargo Venting

An inert gas system derived from boiler flu gas is provided on the FPSO for blanketing and displacing
air in the crude oil cargo and slops tanks. The inert gas system utilises a dual main line system to allow
for tank purging and oxygenating (for inspection purposes when empty) while other tanks are in service.

A gas vent riser outlet is located above the main deck flare tower to allow venting to be carried out when
required. Intermittent discharge of inert gas to the atmosphere occurs from the vents as each of the
tanks is progressively filled.
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2.8.5 Nitrogen System

The FPSO is equipped with a nitrogen generation system and is used for purging process equipment,
topsides piping and subsea infrastructure.

2.8.6 Fresh Water Production

Distilled water for boiler feed and domestic use is produced in fresh water generators installed in the
engine room.

The generators convert seawater to fresh water with resulting brine, discharged to the marine
environment. The discharge points to the ocean are located in the engine room. The desalination
generators are treated with a small quantity of anti-scale chemicals to prevent scale build-up in the
system.

2.8.7 Hydraulic and Lube Oil

The Hydraulic Power Units (HPUs) on the FPSO provide hydraulic fluids at various flow rates and
pressures to accommodate the operational requirements of the equipment such as:

Well subsurface safety valves and Xmas tree valves;

Riser and fluid transfer path ESDVs;

Topsides hydraulic ESDVs;

Ancillary topsides and hull systems hydraulically actuated valves;

Mooring buoy structural connectors;

+ + 4+ + 4+ o+

Cargo, ballast and slops tank valves; and

+  Hull systems mooring and hawser winches.

2.8.8 Drainage System

The FPSO has a closed and open drainage system for collecting, handling, and treating drainage from
the open deck and from topsides processing equipment, respectively.

2.8.8.1 Closed Drain System

The closed drain system is designed to collect hydrocarbon liquids drained from pressurised topsides
equipment and transfer the recovered hydrocarbons back to the process system through the slops tank
for re-processing.

2.8.8.2 Open Drain System

The open drains consist of the non-hazardous and hazardous drainage systems. Detailed below:

+ The non-hazardous drainage system collects surface runoff (washdown water, sea water spray
and rainwater) from the open deck areas of the FPSO. Scupper plugs are fitted at all overboard
drainage points. If clean water builds up after for example heavy rain these plugs are manually
removed allowing the clean water to drain to sea. Deck bilge pumps are provided to pump the main
deck into the slops if the liquid is contaminated.

+  The hazardous drainage system collects liquids from process module drains and equipment drip
pans and directs it to the slops tank.

2.8.8.3 Other Drains

The water drains that collect in the bow chain locker and bosun store are periodically discharged
overboard via eductors. This is a manual operation. Surface drains from the helideck flow directly
overboard.

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 49 of 522



TV-00-RI-00003.01 Santos

2.8.8.4 Bilges

The FPSO uses the existing tanker bilge system in the engine room and steering gear room, which
consists of a number of scupper drains to drain oily water from engine room equipment and tank drip
trays. Oily water that collects in the bilge wells is pumped to the bilge holding tank which is then
periodically pumped to the slops tank. Oily drains in the engine room and steering gear room directly
lead to oil-collecting tanks that are pumped to the slops tank via the bilge transfer pump.

Liquids in these systems are predominantly water but can contain small quantities of lube oil, cleaning
chemicals and other products used within the engine room.

Emergency bilge injection is available via the high capacity main sea water cooling pumps which
discharge directly to sea in case of significant flooding which could lead to loss of the vessel stability.

Bilges from the seawater pump room and the forward void space are pumped via a dedicated bilge
header to the slop tanks. Bilges in the cargo pump room are pumped to the slop tanks.

2.8.8.5 Slops System

The FPSO has two slops tanks, port and starboard. They are for receiving:
+  Off-specification PW;

+ Qil; and

+  Drainage from open and closed drains.

The slops tanks are treated by the following:

+ Re-heating; and

+  Chemical treatment (if slops inventories remains for any length of time in the tank biocide is
required to minimise sulphur reducing bacteria activity, which can cause significant corrosion
issues).

Slops contents are transferred for re-processing via the main production process or to an offtake tanker.

2.8.9 Chemicals

2.8.9.1 Production Chemicals

Various production chemicals are injected in the FPSO topsides and subsea systems.

Bulk chemicals are delivered to the FPSO in transportable containers by support vessels. The
transportable containers are lifted onto the topsides and stored in bunded laydown areas. Chemicals
are pumped from containers, as required, to the FPSO storage tanks through dedicated transfer lines.
The chemicals are pumped from the storage tanks to injection points by injection pumps.

Methanol is injected into the topsides and subsea infrastructure for activities such as:
+  Well start-up;

+  Inhibition;

+  During process upsets; and

+  Pressure and leak testing.

Activities such as pressure and leak testing may result in the discharge of residual methanol to the
marine environment. A non-toxic dye may also be used to assist in the visual detection of leaks in the
subsea system.
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The topsides and subsea infrastructure is periodically flushed as part of IMMR activities (See Section
2.13) with flushing agents such as:

+ MEG;

+  Methanol;

+  Diesel Biocide Additive;

+ Inert gasses; and

+  Inorganic and organic acids.

Section 2.13 provides details on discharges to the marine environment from IMMR activities.

Production chemicals are soluble in PW to varying extents and the dissolved fractions may be present
within the PW. Section 6.7 provides details production chemicals within the PW.

2.8.9.2 Other Chemicals

Other chemicals stored on the FPSO are:
Degreaser;

Boiler chemicals;

Solvents, paints, and oils (for maintenance);

+ + + o+

Cleaning chemicals; and
+  Foam (for firefighting) — Aqueous Film Forming Foam (AFFF).

Radioactive sources are encased in the subsea multiphase flow meters and in fixed density gauges on
board the vessel (inside the separators).

Laboratory chemicals are used in low quantities and stored in the laboratory. In general, laboratory
chemicals are diluted and diverted to the slops tanks for treatment.

2.8.9.3 Chemical Assessment

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

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.

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

2.8.10 Waste Storage and Disposal

Solid and liquid wastes produced on the FPSO are segregated, stored, and transferred to the mainland
for final treatment and disposal at licensed waste disposal facilities if they cannot be treated and
disposed of through the production system (e.g. liquid hydrocarbon wastes and produced formation
water) or onboard disposal systems (e.g. cooling water, grey and treated black water, putrescible
wastes).

Waste storage includes a range of facilities such as covered waste skips and onboard dedicated holding
tanks or drums. Hazardous wastes such as paint wastes, oily rags, Naturally occurring radioactive
materials (NORMs) contaminated materials are segregated from other waste streams. All waste
materials offloaded are documented and tracked.

Trace amounts of NORMSs have been detected in reservoir sands, collected within the desander unit on
board the FPSO.

Oil contaminated sand and fines collected in the topsides equipment and oil cargo tanks is separated
and stored in suitable containers on the FPSO and transported onshore for appropriate treatment or
disposal.

2.8.11 Fire and Gas Detection and Fire Fighting Equipment

Fire and gas detection, AFFF fire fighting systems are available on the FPSO for emergency purposes.
Routine and contingency testing of the systems and the AFFF is undertaken and is critical for
emergency response preparedness.

2.8.12 Putrescible Waste and Sewage Treatment

The volume of putrescible waste (food waste) and sewage is directly proportional to the Persons On
Board (POB) of the FPSO. Putrescible waste and sewage are treated on the FPSO prior to discharge
to the marine environment.

2.9 Operational Support Activities
2.9.1 Offtake Operations

Crude offtake operations take place depending on production rates (approximately monthly). The
maximum offloading parcel size is 530,000 bbl, which can take approximately a week to offtake,
excluding mooring and disconnection time of the offtake tanker. At least one support vessel is on
location providing static tow of the offtake tanker and assisting in hook-up and disconnect.

During offtake operations, seawater may be taken onboard into segregated ballast compartments to
maintain FPSO stability.

Offtake tankers are third party vessels and are vetted against agreed criteria and Oil Companies
International Marine Forum (OCIMF) guidelines prior to acceptance for lifting product from the NV
Operations. The use of tankers with double hulls and fully segregated ballast tanks is not only a
requirement of the vetting process, it is also a MARPOL requirement that is monitored by way of regular
statutory inspections.

Offtake tankers may be fuelled by HFO. A combined typical maximum HFO inventory of 1,900 m?3 exists
in the offtake tanker HFO tanks, with the largest HFO tank having a capacity of 950 m3.

The offtake tanker operations are considered a Petroleum Activity under the OPGGS Act and within the
scope of this EP only whilst connected and carrying out a crude offtake.
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2.9.2 Refuelling

Marine diesel oil (MDO) is required as the primary fuel for the following:
FPSO’s main engine;

Essential generators;

Emergency generator;

Firewater pumps;

Lifeboats;

Temporary equipment;

Cargo pumps; and

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

Rescue craft.
MDO is utilised as a secondary fuel for the following dual fuel system:
+  Boilers when produced gas is unavailable on the FPSO.

MDO is bunkered onboard the FPSO from support vessels and stored in diesel tanks located internally
within the FPSO hull.

2.10 Vessel Operations

Vessels are typically locally sourced from the northwest shelf (NWS) region. Vessels are vetted by
Santos WA to ensure appropriateness for the required activities and typically fall into two categories:

+  Support vessels (Section 2.10.1) — for day-to-day operation and routine IMMR activities; and
+  Project vessels (Section 2.10.2) — for specific project/campaign type activities.

Given the depth of the operational area, all vessels will operate on Dynamic Positioning (DP) negating
any requirement to anchor.

2.10.1 Support Vessels

Vessel support activities are undertaken to support the efficient day-to-day operation of the FPSO. The
FPSO has typically been supported by the Mermaid Cove, operating out of Exmouth. However, from
time to time depending on operational requirements other support vessels may be used. Anticipated,
typical support vessel parameters are provided in Table 2-3.

Table 2-3: Typical Support Vessel Parameters

Parameter Description

Draft (max) 4.9 m (max)
Gross tonnage 1386 Gt
Hull Steel hull
Fuel type Marine diesel
Total fuel volume 592.5 m?
Volume of largest fuel tank 329 m?
Persons on Board (POB) 22
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Support vessels provide support activities to the FPSO during operations, including:

+  Transportation of materials, fuel (MDO for refuelling of the FPSO) and chemicals (Section 2.8.9);
+ Backload any equipment, waste, materials;

+  Offtake operations (Section 2.9.1) support; and

+  FPSO reconnection to DTM support (Section 2.4).

2.10.2 Project Vessels

IMMR activities (Section 2.13) and hook-up and commissioning activities (Section 2.14) may require
project specific vessels. These may be chosen specifically for the technical requirements of the project.
Typically, these vessels will be of similar parameter to those shown in Table 2-4.

Table 2-4: Typical Project Vessel Parameters

Parameter Description

Draft (max) 7.2 m (max)
Gross tonnage 6200 Gt (max)
Hull Steel hull
Fuel type Marine diesel
Total fuel volume 2500 m® (max)
Volume of largest fuel tank 329 m?
Persons On Board (POB) 120 (max)

2.11 Helicopter Support

Helicopters are used primarily for crew change and typically operate out of Exmouth, with trips to the
FPSO occurring on average twice a week, dependent on operational requirements.

2.12 Unmanned Aerial Vehicles

The exterior of the FPSO may be inspected using Unmanned Aerial Vehicles (UAVs). UAVs may be
used to conduct aerial surveys within the operational area. UAVs are autonomous aircraft that will use
the FPSO or a vessel as a launch platform to execute surveys and inspections to inform the
Computerized Maintenance Management System (CMMS).

2.13 Subsea and Seabed IMMR activities

Operational IMMR conducted by Remotely Operated Vehicle (ROV), Autonomous underwater vehicle
(AUV) or diver, may include:

+  Post cyclone survey;

+  Subsea infrastructure inspections and cleaning;

+ Replacement/ repair of subsea equipment / components; and
+  Minor stabilisation of subsea infrastructure.

IMMR typically involves assistance from one or two vessels that have dynamic positioning capabilities.
Details of the above, including typical equipment required and discharges are presented in Table 2-5.
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Activity

Post cyclone

Table 2-5: Subsea and Seabed IMMR Activities and Associated Activity Discharges

Details

+ Inspection of subsea

Equipment / example activity

Typical chemical use and
discharge to marine
environment

. + ROV or diver visual inspection + No planned discharge
survey infrastructure post cyclone
+ ROV and tooling
+ AUV
+ Water jetting
+ Mechanical brushing
Subsea + Inspection of subsea + Chemical soaking
infrastructure infrastructure including + Diver inspection + Mari "
. : ; arine grow
inspection and moorings. + Marine growth removal g
leani ;
cleéaning + Inspection of hull / DTM + Side Scan Sonar
+ beam echo sounder
+ Multibeam imaging sonar
+ Non-contact and contact Cathodic protection checks
+ Non-destructive testing
+ Repair of hull / DTM subsea + ROV and tooling + Organic acids
valve manipulations + AUV + Methanol
Replacement, + Subsea control system operation -
maintenance and and repair * Water jetting + MEG
repair of subsea ) + Mechanical brushing + Non-toxic dye
equipment + Replacement of flowlines / Di sual i , _ '
components umbilicals + 'Vér visual inspection + Wa;)ter base? hly]:I:ir%ullc fluid /
+ Subsea manifold test and valve | * Marine growth removal subsea control fiul
operations + Side Scan Sonar + Hydrocarbon gas
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+ Multibeam imaging sonar + Treated seawater with MEG,
+ Non-contact and contact Cathodic protection checks biocide, oxygen scavenger,
+ Non-destructive testi corrosion inhibitor and non-
on-destructive testing toxic dye
+ Running tools for hardware replacement + Residual hydrocarbon and
+ Acid injection equipment inert gas
+ Gravel and grout bags, mattress etc.
I + ROV and tooling

Stabilisation of

subsea + l;’;acsement of gravel and grout AUV © N/A

infrastructure 9 + Vessel
+ Localised seabed excavation around structures
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2.13.1 Subsea Infrastructure Inspection and Surveys
Inspection includes surveys, utilise the following equipment:

+  Multi-beam echo sounder (MBES);

Side Scan Sonar (SSS);

ROV;

AUV; and

+ + + o+

Non-contact and contact cathodic protection checks.

ROV surveys utilise a small submersible vehicle that captures and transmits streaming video back to a
vessel and may be fitted with a SSS and MBES which are common offshore surveying tools. ROVs are
remotely controlled from on-board a vessel (e.g. dynamically positioned vessel or FPSO) via an
umbilical cable. This type of survey is used for routine inspections of pipeline bundles, subsea valves,
pipeline alignment surveys and subsea infrastructure inspections. ROV intervention might also occur to
carry out minor repairs such as change out or replacement of subsea hydraulic control modules,
hydrocarbon choke insert replacement, or hydraulic/gas lift jumper replacement. These activities
generally require partial or full field shutdown. In some instances, the ROV may be placed on the
seabed.

AUVs may also be used to conduct geophysical and inspection activities, including sub-bottom profiles;
MBES; SSS; cameras; and conductivity, temperature, and depth (CTD) profilers. AUVs travel
underwater on a predefined ‘flight path’ without requiring navigation from an operator and are fitted with
various payloads for data acquisition.

The size of the vessel required to deploy an ROV and/or AUV depends on the size of the ROV and/or
AUV and the launch and recovery system. The AUV and7/or ROV is typically deployed from a vessel
using a crane or an A-frame and is recovered using a winch or net.

Diver assisted works, if required, are carried out for IMMR activities on the FPSO or the DTM buoy and
risers. Diver assisted inspections are carried out by qualified commercial divers from a diving support
vessel or from the FPSO.

2.13.2 Marine Growth Removal

Marine growth on the subsea infrastructure (e.g. FPSO, DTM, riser flowlines and upper sections of the
mooring lines) must be maintained at levels that do not compromise the structural integrity. The subsea
infrastructure provides attachment points for a variety of marine organisms that over time add
significantly to the drag and weight on the structure. Marine growth on the subsea infrastructure is
inspected in accordance with the Subsea Inspection Procedure (QE-35-1S-00001) using ROV and/or
divers; if determined to be beyond the allocated depth, marine growth is periodically removed. This is
carried out on an as-required basis.

As part of ongoing maintenance and to facilitate inspections, the removal of marine growth may be
required. Marine growth is regularly monitored against design limits. Removal of marine growth is
typically only required for inspection purposes and is conducted on localised areas using high-pressure
water cleaning or brushing or a combination of these:

+  Water-jetting — conducted by ROV or divers, water is pressurised to above hydrostatic pressure.
Generally, water-jetting activities are through small diameter water jets that act locally on the
pipe/structure. Wash out or induced currents are typically not experienced during this activity due
to the nature of the operation;

+  Soaking — using approved chemical to soak infrastructure to remove marine growth (i.e. calciferous
growths) if mechanical removal means are ineffective; and

+ Mechanical brushing — typically a coarse brush would be applied to the structure on a localised
area only.

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 57 of 522



TV-00-RI-00003.01 Santos

2.13.3 Stabilisation of Subsea Infrastructure

Gravel / grout bags and concrete mattresses are placed on specific areas of the subsea infrastructure
showing scour or movement. The exact details and requirements are made post inspection and surveys.

2.14 Hook-up and Commissioning Activities

Any future drilling of wells (production, gas and water reinjection) within the Van Gogh/ Coniston/
Novara fields, hook-up and installation of associated subsea infrastructure will be covered under
separate EPs.

Preparation for future tie-ins and subsequent commissioning (i.e. the start-up of hydrocarbon
production) is included in this EP. This typically involves the activities presented in Table 2-6:

Table 2-6: Commissioning Activities

Activity Typical chemical use

ROV operations on subsea infrastructure + No planned discharge

+ Residual discharge from valves (water-

Subsea valve operation based hydraulic fluids)

+ Chemicals from flushing are flowed to
the FPSO for treatment and disposal,

Flushing and priming activites on subsea including chemicals such as:
infrastructure 1. MEG;
2. Diesel; and

3. Inert gasses;

Cleaning subsea infrastructure + Organic / in organic acids

+ Treated seawater discharge, including
Hydrotesting chemicals such as biocides and oxygen
scavenger and methanol

+ De-watering fluids, are flowed to the

De-watering and start-up FPSO for clean-up and disposal
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3 Environmental Description

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental Assessment

Description of the environment
13(2) The environment plan must:
(a) describe the existing environment that may be affected by the activity; and

(b) include details of the particular relevant values and sensitivities (if any) of that
environment.

Note: The definition of environment in regulation 4 includes its social, economic and cultural features.

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

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

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

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

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

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

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

3.1 Environment That May Be Affected (EMBA)

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

+ The operational area (see Section 2.2);

+ The PW mixing zone (See Section 6.7), noting this mixing zone is located within the operational
area; and

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

A detailed and comprehensive description of the environment (required by OPGGS(E)R 2009,
Section13(3)) in the operational area and broader EMBA is provided in Section 3 and Appendix D.
Copies of the Department of the Environment and Energy (DoEE) (Now DoAWE) Protected Matters
Search Tool outputs for the operational area and the EMBA are also available in Appendix D.

The EMBA encompasses the environment that could be affected by planned and unplanned events.
Most planned and unplanned events associated with the NV Operations may affect the environment up
to a few hundred metres from the NV FPSO. A large unplanned hydrocarbon spill would extend
substantially beyond this.

3.1.1 Determining the Environment that May Be Affected

Stochastic hydrocarbon dispersion and fate modelling, applied to all credible spill scenarios identified
as relevant to the NV Operations (Section 7.5.1), was undertaken to inform the EMBA (GHD, 2019)
Stochastic modelling is created by overlaying hundreds of individual hypothetical oil spill simulations
from an oil spill into a single map, with each simulation subject to a different set of metocean conditions
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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 (also referred to as total WAF), dissolved
aromatic (also referred to as dissolved WAF) 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 7.5.5 for further
information on the reasons why these exposure values have been selected and how they relate to the
risk assessments in Section 7.6 to Section 7.10.

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

The low exposure values are used as a predictive tool to set the outer boundaries of an EMBA and may
not necessarily result in ecologically significant impacts. To inform the evaluation of potential
environmental consequences of a hydrocarbon release (impact assessment), modelling is undertaken
using higher exposure values (i.e. the concentrations at which environmental consequences may
result). The higher exposure values are known as ‘moderate’ and ‘high’ are described and explained
Section 7.5.5. Applying the same method used to determine the EMBA, spatial areas were derived for
moderate and high exposure values as illustrated on figures throughout Section 3.

While the EMBA represents the largest possible spatial extent that could be contacted by any of the
worst-case spill events modelled, an actual spill event is more accurately represented by only one of
the simulations from the stochastic modelling, resulting in a much smaller spatial footprint from an actual
spill event. Modelling of a single simulation, representative of a single spill event is termed deterministic
modelling. An example of a deterministic run (single is illustrated in Figure 3-1 to demonstrate a more
realistic spatial extent for the worst-case spill event (i.e. a deterministic EMBA — using low exposure
values). The deterministic EMBA for this EP is a single simulation from the worst case scenario
described in Table 7-6, which is a subsea release of hydrocarbons from a production well (Section
7.6).

Table 3-1: Hydrocarbon Exposure Values

Exposure Value

Hydrocarbon phase

Moderate
Surface (g/m?) 1 10 50
Shoreline accumulation (g/m?) 10 100 1,000
Dissolved aromatics (ppb) 10 50 400
Entrained (ppb) 10 100 -
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3.2 Environmental Values and Sensitivities

This section summarises environmental values and sensitivities, including physical, biological, socio-
economic and cultural features in the marine and coastal environment that are relevant to the
operational area, PW impact area and the EMBA.

Desktop searches of the operational area, PW mixing zone and the EMBA were undertaken in January
2020 using the DoEE Protected Matters Search Tool for the purpose of identifying matters of national
environmental significance listed under the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act). The results of these searches are provided summarised throughout this Section and
Appendix D.

A comprehensive description of the environmental values and sensitivities present in the existing
environment, operational area and EMBA is provided in this chapter and Appendix D (required by
OPGGS(E)R 13(2)). This draws upon existing knowledge and a comprehensive review of information
on the marine environmental values and sensitivities in the region.

3.2.1 Bioregions

The operational area is situated within Commonwealth waters of the North West Marine Region, 45 km
north-northwest off the Cape Range Peninsula in Western Australia.

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, the
operational area and PW mixing zone overlap the Northwest Province of the North-west Marine Region
(Figure 3.2). The EMBA overlaps the North-west Marine Region and South-west Marine Region as
well as extending to Timor Leste waters and Christmas Island. Provinces and bioregions relevant to
the EMBA are:

North-west Marine Region:

+ Northwest Shelf Transition;

+ Timor Province;

+  Northwest Transition;

+  Northwest Province;

+  Northwest Shelf Province;

+  Central Western Transition;

+  Central Western Shelf Transition; and
+ Central Western Shelf Province.
South-west Marine Region:

+ Central Western Province;

+ Southwest Shelf Transition;

+ Southwest Transition;

+ Southwest Shelf Province; and

+ Southern Province.
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3.2.2 Benthic Habitats

3.2.2.1 Operational Area

The operational area does not contain any shoreline habitat. The operational areas is 45 km north-
northwest off the Cape Range Peninsula in Western Australia.

Within the operational area and PW mixing zone, soft sediment is the dominant habitat. A survey of
seabed habitat has previously been conducted at the Coniston/Novara fields (RPS, 2011a) and at the
Van Gogh Field (Apache, 2009). The seabed survey at the Coniston/Novara fields, along the flowlines
and production manifold locations, has revealed a flat soft sediment habitat comprising sand, silt and
mud with a sparse epibenthic fauna (including anemones, sea stars, soft corals, crabs, shrimp and sea
urchins) and an infaunal community dominated by polychaetes and crustaceans. This survey found no
unique communities or communities of regional significance (RPS, 2011a). Similarly, a seabed survey
at the Van Gogh field has revealed a flat substrate comprising mud and silts sediments with sparse
epifauna (including sponges, echinoderms and crustaceans) and an infaunal community comprising
mainly polychaetes and crustaceans (Apache, 2009).

The depth of the operational area and PW mixing zone (>300 m) precludes the existence of benthic
primary producers (i.e. photosynthetic organisms including hard corals, seagrasses and macroalgae),
which are typical of shallower coastal areas, as seabed light availability at these depths is insufficient
to support photosynthesis.

3.2.2.2 EMBA

Table 3-2 summarises the habitats that may be impacted by routine events within the operational area
as well as potential impacts from unplanned events within the larger EMBA. For each habitat the table
provides links to relevant routine or unplanned events within Sections 6 and 7 that may create an
impact. The PW mixing zone has not been specifically referenced within this table, as habitats within
this area are as per the operational area.

Impacts from unplanned events associated with NV Operations could occur within an area greater in
size than the designated operational area. A number of hydrocarbon spill scenarios exist for the activity
each with the corresponding EMBA derived from stochastic spill modelling (Sections 7.6 to 7.10).
Benthic habitats identified from the EMBA, and from predictions of shoreline contact from spill modelling
(GHD, 2019), include benthic primary producers (coral reefs, macroalgae, seagrasses and mangroves),
soft sediments, rocky substrates, intertidal mud/sandflats, rocky shorelines and sandy beaches.

Within the EMBA, habitat diversity is highest in shallower waters (<30 m) associated with the mainland
and offshore islands/shoals where light availability promotes the occurrence of benthic primary
producers, and in areas where hard substrate provides attachment points for a greater diversity of
habitat forming organisms. Within the EMBA benthic habitat diversity is therefore highest within waters
along the Ningaloo coastline, shallow waters around offshore islands extending from North West Cape
to Onslow (e.g. Muiron Islands) and the Montebello/Barrow/Lowendal Islands.

Benthic primary producers are important components of ecosystems as they provide the source of
energy driving food webs, and provide shelter for a diverse array of organisms. Further information on
benthic primary producers, identified as being present within EMBA, or identified from predictions of
hydrocarbon shoreline contact, is presented under subheadings below.

A detailed description of the marine and coastal habitats within the EMBA are summarised with
reference to the IMCRA provincial bioregions in the EE document.
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Table 3-2: Habitats Associated with Receptors Identified within the EMBA

Subtidal/lntertidal Habitats Shoreline Habitats EMBA

All loss of containment scenarios

& 2 >
» £ - T . 0
Receptors " 3 7 5 e 0 3 > o £ o £
€ & g 55 8 £ 5 = cE S22t 53
o ) — 0 s c = o 0 = = oo < 0 o L0
= S © ] 2 3 o c (o) £ 0 - 20 B
5 3 > @ 25 7 & > S k= o&=o €3
@ (4 © « S W o = @ c o2 > 02 £E3E
» = o 5 5 8 z 3 5 & 8 §98% ©og g ED
&+ o 7] ® <] ] c c ] b= £35 o 2T o 6 g°
® 3 S & T ® & S & @ §2c BAT:c R
Dampier Archipelago v v v v v v v v X v v X v
Northern, Middle and
Southern Islands
Coast (Onslow N v v v v v v v x v v x v
Region)
Montebello Islands v v v v v v v v x v v X v
Lowendal Islands v v v v x v v x x v x & 4
Barrow Island v v v v v v v v x v v £ 4
Thevenard Islands v v v v x x N4 X x N x £ 4
Muiron Islands N4 v N4 v v v v x x v v x v
Exmouth Gulf Coast N4 v v v v v v x x v x x v
Ningaloo Region v v v v v v v v x v v v v
Outer Shark Bay
Coast v v v v v v v v x x v x v
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Groeeneeto |y L e e e e e e e e ]
Montebello AMP v v v v v v v v x v v x x
Zuytdor.p Cliffs - v v v v v v v « < x < < v
Kalbarri

Shark Bay AMP v v v v v v v v x x v x x
Offshore Abrolhos v v v v v " " " < x v < "
NW

Port Hedland v v v v N4 v N4 v x X v x x
Kalbarri-Geraldton N4 v N4 v v v N4 N4 x X v x x
Rottnest Island N4 v v v v v v v x x v x x
(P;;t:tSouthern v v v v v v v v % x v x x
Dawesville-Bunbury v v v v v v v v x X v x

Geographe Bay v v v N4 N4 N4 v v x X v X
Mandurah-Dawesville v v v v N4 N4 v x x X v x
S::(t:)rl:ck-Eighty Mile v v v v v v N4 v X X v x v
Jurien Bay- Yanchep v v v v v N4 v x x x v x

Perth Northern Coast v N4 N4 x x X v x

Christmas Island N4 v v v v N4 N4 v X X v X
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3.2.3 Protected / Significant Areas

There are a number of Matters Protected under the EPBC Act that lie within the operational area, PW
mixing zone and EMBA,; these are listed in Table 3-3 and further described in the EE (Appendix D1).
A search of the EPBC Act Protected Matters Database was used to identify these matters based on the
boundary coordinates of the operational area and EMBA.

The operational area and PW mixing zone do not intercept any marine protected areas, the closest to
the operational area being the Ningaloo AMP and the Muiron Island Marine Management Area that are
located approximately 27 km south and 32 km south east respectively of the operational area (Table
3-3).

Two World Heritage Areas (WHA) were identified from the EPBC Protected Matters database as
occurring within the EMBA, they are the Ningaloo Coast WHA and Shark Bay WHA. The values of these
sites have been described in Appendix D1.

Three Ramsar sites overlap with the EMBA; The Dales, Hosnies Spring and the Peel Yalgorup System.
They have been described in Appendix D1.

Five National Heritage properties, ranging from Natural, Indigenous and Historic, were identified from
the EPBC Protected Matters database as occurring within the EMBA. Shark Bay and the Ningaloo
Coast were identified as the natural National Heritage Properties; the indigenous National Heritage
Property is the Dampier Archipelago (including Burrup Peninsula); and the historic National Heritage
Properties were the Batavia Shipwreck Site and Survivor Camps Area 1629 — Houtman Abrolhos and
Dirk Hartog Landing Site 1616 — Cape Inscription Area (Table 3-3). The values of these sites have been
described in the EE.

The EMBA overlaps a number of Australian Marine Parks (AMPs) (Section 3.2.3) as well as State
Marine Parks and Marine Management Areas (Table 3-3) These areas are further discussed in
Appendix D1. AMPs and State Marine Parks and Marine Management Areas within the EMBA are
presented in Figure 3-3 A and B.

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 (IUCN Protected Area Category) based on the Australian IUCN reserve
management principles in Schedule 8 of the EPBC Regulations 2000. The management zones,
associated with the AMPs identified in the EMBA, and the relevant objectives are detailed in Table 3-4.

Key ecological features (KEFs) which are components of the marine ecosystem that are considered to
be 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 D2 to D4). The
Continental Slope Demersal Fish Communities KEF overlaps the operational area and PW mixing zone.
The EMBA also overlaps a number of KEFs. Table 3-3 lists the KEFs in the EMBA, together with their
distance from the operational area. Further detail on these KEFs are provided in Appendix D1.

Table 3-7 summarises the EPBC Act protected matters that may be affected by planned and unplanned
events within the operational area, PW mixing zone and EMBA. For each protected matter the table
provides links to relevant planned and unplanned events within Sections 6 and 7 that may create an
impact.
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Table 3-3: Key Values and Sensitivities within the Operational Area and EMBA

- IUCN Operational Dlstan(_:e fo
Value/sensitivity e .- Operational
Classification Area
Area
World Heritage Areas Ningaloo WHA - No 30 km
Shark Bay WHA - No 350 km
Commonwealth heritage | Commonwealth - No 27 km
place waters of the
Ningaloo Marine
Park
National Heritage Place The Ningaloo Coast | - No 30 km
Heritage Area
The Dampier - No 260 km
Archipelago
The Dales No 1505 km
Ramsar Wetlands Hosnies Spring No 1498 km
Peel-Yalgorup No 1243 km
System
National Natural Shark Bay - No 350 km
Hentagg The Ningaloo Coast | - No 35 km
Properties
Indigenous | Dampier - No 260 km
Archipelago
(including Burrup
Peninsula)
Historic Batavia Shipwreck - No 784 km
Site and Survivor
Camps Area 1629 —
Houtman Abrolhos
Dirk Hartog Landing | - No 350 km
Site 1616 — Cape
Inscription Area
Australian Marine Park | Ningaloo AMP Recreational No 27 km
(AMP) Use Zone
(IUCN 1V)
National Park
Zone (IUCN 1)
Gascoyne AMP Habitat No 28 km
Protection Zone
(IUCN 1V)
National Park
Zone (IUCN 1)
Multiple Use

Zone (IUCN VI)
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Santos

Value/sensitivity

IUCN
Classification

Operational
Area

Distance to
Operational
Area

Montebello AMP

Multiple Use
Zone (IUCN VI)

No

133 km

Dampier AMP

Multiple Use
Zone (IUCN VI)

No

307 km

Shark Bay AMP

Multiple Use
Zone (IUCN VI)

No

335 km

Carnarvon Canyon
AMP

Habitat
Protection Zone
(IUCN 1IV)

No

347 km

Abrolhos AMP

Habitat
Protection Zone
(IUCN IV)

National Park
Zone (IUCN 1)

Multiple Use
Zone (IUCN VI)
Special
Purpose Zone
(IUCN VI)

No

370 km

Argo-Rowley
Terrace AMP

Habitat
Protection Zone
(IUCN 1V)

National Park
Zone (IUCN 1)
Multiple Use
Zone (IUCN VI)

No

465 km

Eighty Mile Beach
AMP

Multiple Use
Zone (IUCN VI)

No

534 km

Mermaid Reef

National Park
Zone (IUCN 1)

No

731 km

Jurien AMP

National Park
Zone (IUCN 1)
Multiple Use
Zone (IUCN VI)

No

971 km

Kimberley AMP

Habitat
Protection Zone
(IUCN 1V)

National Park
Zone (IUCN 1)
Multiple Use
Zone (IUCN VI)

No

1013 km
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Distance to
Operational
Area

Two Rocks AMP Multiple Use No 1124 km
Zone (IUCN VI)

Perth Canyon AMP | Habitat No 1139 km
Protection Zone
(IUCN 1IV)

National Park
Zone (IUCN 1)

Multiple Use
Zone (IUCN VI)

Geographe AMP Habitat No 1328 km
Protection Zone
(IUCN V)

National Park
Zone (IUCN 1)

Multiple Use
Zone (IUCN VI)
Special
Purpose Zone
(Mining
Exclusion)
(IUCN VI)

South-West Corner | Habitat No 1139 km
AMP Protection Zone
(IUCN 1IV)

National Park
Zone (IUCN 1)

Multiple Use
Zone (IUCN VI)
Special
Purpose Zone
(Mining
Exclusion)
(IUCN VI)

IUCN Operational
Classification Area

Value/sensitivity

State Marine Reserves Muiron Island Sanctuary Zone | No 32 km
Marine Special
Management Area | pyrpose Zone

Recreation
Zone

General Use
Zone

Ningaloo Marine National Park No 30 km
Park Zone (IUCN 1)

Sanctuary Zone

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 72 of 522



TV-00-RI-00003.01

Santos

Value/sensitivity

IUCN Operational Dlstanc_:e i
e Operational
Classification Area
Area

Special

Purpose Zone

Recreation

Zone

General Use

Zone
Montebello/Barrow Sanctuary Zone | No 132 km
Islands Marine
Conservation
Reserve
Shark Bay Marine Multiple Use No 392 km
Park Zone (IUCN VI)

Sanctuary Zone
Ngari Capes Marine | Sanctuary zone | No 1,339 km
Park Recreation

Zone

Special

Purpose Zone

General Use

Zone
Jurien Bay Marine Sanctuary Zone | No 962 km
Park Special

Purpose Zone

Aquaculture

zone

General Use

Zone
Barrow Island Sanctuary Zone | No 139 km
Marine Park
Barrow Island Conservation No 133 km
Management Area area

Unzoned area
Rowley Shoals Sanctuary Zone | No 644 km

Zone

General Use

Zone
Marmion Marine Sanctuary Zone | No 1,152 km
Park General Use

Zone

Watermans

Reef
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n s IUCN Operational Dlstanc_:e o
Value/sensitivity e .- Operational
Classification Area
Area
Observation
Area
Key Ecological Features | Continental slope - Yes Overlaps
demersal fish
communities
Canyons linking the | - No 944km
Argo Abyssal Plain
with Scott Plateau
Canyons linking the | - No 6 km
Cuvier Abyssal
Plain and the Cape
Range Peninsula
Ancient coastline at | - No 23 km
125 m contour
Commonwealth - No 27 km
water adjacent to
Ningaloo Reef
Exmouth plateau - No 68 km
Glomar Shoals - No 317 km
Mermaid Reef and - No 365 km
Commonwealth
waters
Seringapatam Reef | - No 1,128 km
and Commonwealth
Waters in the Scott
Reef Complex
Wallaby Saddle - No 508 km
Ancient coastline at | - No 697 km
90-120m depth
Cape Mentelle - No 1,431 km
upwelling
Commonwealth - No 738 km
marine environment
surrounding the
Houtman Abrolhos
Island
Commonwealth - No 1,339 km
marine environment
within and adjacent
to Geographe bay
Commonwealth - No 736 km
marine environment
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Distance to
Operational
Area

IUCN Operational
Classification Area

Value/sensitivity

within and adjacent
to the west-coast
inshore lagoons

Commonwealth - No 30 km
Waters adjacent to
Ningaloo Reef KEF

Naturaliste Plateau - No 1,328 km

Perth Canyon and - No 1,154 km
adjacent shelf
break, and other
west-coast canyons

Western demersal - No 490 km
slope associated
fish communities

Western rock - No 697 km
lobster

Table 3-4: Australian IUCN Reserve Management Principles (Schedule 8 of the EPBC
Regulations 2000)

Applicable

Marine Park IUCN principles

National Park (IUCN II)

Ningaloo AMP, The reserve or zone should be protected and managed to conserve its natural
Gascoyne AMP, condition according to the following principles.

Ningaloo Marine | Natural and scenic areas of national and international significance should be
Park, Abrolhos protected for spiritual, scientific, educational, recreational or tourist purposes.
AMP

Representative examples of physiographic regions, biotic communities, genetic
resources, and native species should be perpetuated in as natural a state as
possible to provide ecological stability and diversity.

Visitor use should be managed for inspirational, educational, cultural and
recreational purposes at a level that will maintain the reserve or zone in a natural
or near natural state.

Management should seek to ensure that exploitation or occupation inconsistent
with these principles does not occur.

Respect should be maintained for the ecological, geomorphologic, sacred and
aesthetic attributes for which the reserve or zone was assigned to this category.

The needs of indigenous people should be taken into account, including
subsistence resource use, to the extent that they do not conflict with these
principles.

The aspirations of traditional owners of land within the reserve or zone, their
continuing land management practices, the protection and maintenance of
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cultural heritage and the benefit the traditional owners derive from enterprises,
established in the reserve or zone, consistent with these principles should be
recognised and taken into account.

Habitat/species Management Area (IUCN IV) ‘

Ningaloo AMP, The reserve or zone should be managed primarily, including (if necessary)
Gascoyne AMP, | through active intervention, to ensure the maintenance of habitats or to meet the

requirements of collections or specific species based on the following principles.
Carnarvon

Canyon AMP, Habitat conditions necessary to protect significant species, groups or collections
Abrolhos AMP of species, biotic communities or physical features of the environment should be
secured and maintained, if necessary, through specific human manipulation.

Scientific research and environmental monitoring that contribute to reserve
management should be facilitated as primary activities associated with
sustainable resource management.

The reserve or zone may be developed for public education and appreciation of
the characteristics of habitats, species or collections and of the work of wildlife
management.

Management should seek to ensure that exploitation or occupation inconsistent
with these principles does not occur.

People with rights or interests in the reserve or zone should be entitled to
benefits derived from activities in the reserve or zone that are consistent with
these principles.

If the reserve or zone is declared for the purpose of a botanic garden, it should
also be managed for the increase of knowledge, appreciation and enjoyment of
Australia’s plant heritage by establishing, as an integrated resource, a collection
of living and herbarium specimens of Australian and related plants for study,
interpretation, conservation and display.

Managed Resource Protected Area (IUCN VI) ‘

Montebello The reserve or zone should be managed mainly for the ecologically sustainable
AMP, use of natural ecosystems based on the following principles.

Gascoyne AMP, | The piological diversity and other natural values of the reserve or zone should
Shark Bay AMP, | be protected and maintained in the long term.
Abrolhos AMP

Management practices should be applied to ensure ecologically sustainable use
of the reserve or zone.

Management of the reserve or zone should contribute to regional and national
development to the extent that this is consistent with these principles.

Table 3-5: Management Zone for the Australian Marine Parks found within the EMBA and the
Associated Objectives

Management Zones Objective

Australian Marine Parks

Multiple Use (IUCN VI) To provide for ecologically sustainable use and the conservation
of ecosystems, habitats and native species.

The zone allows for a range of sustainable uses, including
commercial fishing and mining where they are authorised and
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consistent with park values. Mining operations are defined in the
EPBC Act and include oil spill response.

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

National Park Zone (IUCN II) The objective is to protect natural biodiversity with its underlying
ecological structure and supporting environmental processes,
and to promote education and recreation.

Special Purpose Zone (IUCN VI) | The objective is to protect natural ecosystems and use natural
resources sustainably, when conservation and sustainable use
can be mutually beneficial.

State Marine Parks ‘

Sanctuary Zones The primary purpose of sanctuary zones is for the protection and
conservation of marine biodiversity. Sanctuary zones are ‘no-
take’ areas managed solely for nature conservation and low
impact recreation and tourism.

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

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

Recreation Zones Recreation zones have the primary purpose of providing
opportunities for recreational activities, including fishing, for
visitors and for 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 (V1)
subject to the class approval and prescriptions within the North-West Marine Parks Network
Management Plan (MPNMP) (Director of National Parks, 2018). The ‘Class Approval — Mining
Operations and Green House Gas Activities’ for the North-West MPNMP came into effect on 1 July
2018. Prescriptions/conditions of the North-West MPNMP and Class Approval for the North-West
MPNMP that are considered relevant to the scope of this EP are provided in Table 3-6.
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Table 3-6: Prescriptions/Conditions from the North-West MPNMP 2018, and associated Class
Approval — Mining Operations and Green House Gas Activities relevant to the Activities in this
EP

Prescription/
Condition
Number

North-west MPNMP (Director of National Parks, 20182)

Relevant Section of EP

Prescription / Condition

4.2.9.38

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:

1. an environment plan that has been accepted by
NOPSEMA,

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

This EP

Section 4 (Stakeholder
Consultation), Section
8.10 (Reporting and
Notifications) and NV
Operations OPEP (TV-
00-RI-00003.02)

Class Approval — Mining Operations and Green House Gas Activities — for North-west MPNMP

(Director of National Parks, 2018")

Approved action must be conducted in accordance with:

An environment plan accepted under the Offshore
Petroleum and Greenhouse Gas Storage (environment)
Regulations (2009)

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

The EPBC Act 1999 Appendix B
The EPBC Regulations 2000 This EP
The North Network Management Plan This table

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

Not applicable

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

Appendix B
(Legislation), and NV
Operations OPEP (TV-
00-RI-00003.02)
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Prescription/

Condition Prescription / Condition Relevant Section of EP
Number

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

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

3 If requested by the Director of National Parks, an | Not applicable
Approved person must provide the Director with
information relating to undertaking the Approved Actions
or gathered while undertaking the Approved Actions) that
is relevant to the Director's management of the Approved
Zones.

Note: the information required and timeframe within which
it is required will be agreed to by the Director of National
Parks and the Approved Person

3.2.4 Marine Fauna

3.2.4.1 Threatened and Migratory Species

Table 3-7 presents the environmental values and sensitivities (threatened and migratory species) within
the operational area, PW mixing zone and EMBA. These include all relevant Matters of National
Environmental Significance (MNES) protected under the EPBC Act 1999 as identified in the PMST
search for the operational area and EMBA (Appendix D2 and D3), note that the PW mixing zone is
within the operational area. For each species identified, the extent of likely presence is provided,
including any overlap with designated Biologically Important areas (BIAs). BIAs such as an aggregation,
breeding, resting, nesting or feeding areas or known migratory routes for these species are shown in
Figure 3-4 to Figure 3-12 and described in the EE (Appendix D1).

The PMST search identified 36 marine fauna species listed as “threatened’ species and 30 marine
fauna species listed as “migratory’ within the operational area and within the PW mixing zone. In the
wider EMBA there were 116 total marine fauna identified. 97 species were identified as “Migratory”. 36
were identified as threatened and 56 were identified as threatened. species. Other listed marine species
that may occur within the operational area and EMBA are provided in the EE (Appendix D1). Note that
terrestrial species (such as terrestrial mammals, reptiles and bird species) that appear in the EPBC
search of the EMBA and do not have habitats along shorelines are not relevant to the NV operations
impacts and risks have been excluded from Table 3-7.

The following BlAs also occur within the EMBA; however are not listed in Table 3-7 as they were not
returned in the PMST search results:

Fairy tern (Breeding and Foraging (in high numbers));
Lesser crested tern (Breeding);

Little shearwater (Foraging (in high numbers));

Pygmy blue whale (Distribution, Foraging and Migration);
Pacific gull (Foraging (in high numbers));

Sooty tern (Foraging);

+ + + + + + 4+

White-faced storm petrel (Foraging (in high numbers);
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Indian yellow-nosed albatross (breeding);
Little penguin (Breeding);

Red footed booby (Foraging);
Soft-plumaged petrel (foraging); and

+ + + + 4+

White-tailed tropicbird (breeding).
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Table 3-7: Protected Species and Communities within the Operational Area, PW mixing zone and EMBA

EPBC Act Status

CE = Critically
Endangered

Value/Sensitivity

Particular
Values or
Sensitivities

Particular
Values or Particular Values
or Sensitivities

within EMBA

Operational PW mixing

E = Endangered cpe e
zone Sensitivities

EMBA Relevant Events

Common V = Vulnerable . within Presence

Name Scientific Name Presence presence within PW

Operational

M = Migratory
CD = Conservation
Dependent

Protected Species and Communities: Fish and Sharks

Area

mixing zone

Foraging, feeding
or related
behaviour known
to occur within

Whale shark Rhincodon typus V,M N/A N/A area.
Overlap with
foraging and
aggregation BIA
Northern River Spec_ies r:er.t t
Shark, New . o species habita
Guinea River Glyphis garricKi E N/A N/A known to occur
Shark within area
Species or
Freshwater o species habitat
within area
hark (wes; | Carcharias aurus —pocios habita
(west coast v N/A N/A P
coast opulation) known to occur
population) pop within area
Species or Species or Foraging, feeding
species species habitat or related
White shark Carcharpdon V, M habitat may may occur within behaviour .knlown
carcharias occur within area to occur within
area area, Overlap with
BIA for foraging
Species or
Dwarf sawfish | Pristis clavata V,M N/A N/A species habitat
known to occur
within area
Species or
Green sawfish | Pristis zijsron vV, M N/A N/A species habitat
known to occur
within area
?peefileess or Species or Species or
Narrow Anoxypristis P . species habitat species habitat
) ; M habitat may s .
sawfish cuspidata s may occur within likely to occur
occur within o
area within area
area
Spec_les or Species or Species or
species species habitat species habitat
Shortfin mako | Isurus oxyrinchus M habitat may P .
s likely to occur likely to occur
occur within I I
within area within area
area
Speqles or Species or Species or
species . . . .
) . species habitat species habitat
Longfin mako Isurus paucus M habitat may . .
e likely to occur likely to occur
occur within s s
within area within area
area
Species or
Porbeagle, species habitat
mackerel Lamna nasus M N/A N/A P o
may occur within
shark
area
Species or
Reef manta Manta alfredi M N/A N/A species habitat
ray known to occur
within area
?g:;':: or Species or Species or
Giant manta Manta birostris M habitat likely spemes habitat species habitat
ray likely to occur known to occur
to occur I s
i within area within area
within area
Species or
Blind Gudgeon | Milyeringa veritas v N/A N/A species habitat

known to occur
within area

Planned

+

+

+

+

Noise emissions
(Section 6.1)

Light emissions
(Section 6.2)

Planned
operational
discharges
(Section 6.5)

Discharge of PW
(Section 6.7

Spill response
operations
(Section 6.8)

Unplanned

+

+

+

Introduction of IMS
(Section 7.1)

Interaction with
Marine Fauna
(Section 7.2)

Discharge of solid
object (Section
7.3)

Hazardous
material (solid and
liquid) releases
(Section 7.4)

Hydrocarbon
releases (Section
7.6t07.11)
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Species or
Balston’s Nannather/na Vv X N/A X N/A v species habitat
Pygmy Perch balstoni known to occur
within area
Species or
Blind Cave Eel | OPNisternon v X N/A X N/A v species habitat
candidum known to occur

within area

Species or Species or Congregation or
species species habitat aggregation
habitat known to occur known to occur
H back M ; known to within area within area
wﬂg}g ac noe‘iiﬁ;ﬁg',ae V,M v gf:;r within v Overlap with BIA v Overlap with BIA
for migration for migration
Overlap with (north and south)
BIA for and resting
migration
Migration Migration route Migration route
route known known to occur known to occur
Blue whale Balaenoptera E,M v to. o.ccur v within area v within aree_l,
musculus within area Overlap with BIA
for foraging (on
migration)
Species or Species or Foraging, feeding
Balaenoptera species species habitat or related
Sei whale . V,M v habitat likely v likely to occur v behaviour likely to
borealis L .
to occur within area occur within area
within area
Species or Species or Foraging, feeding
Balaenoptera species species habitat or related
Fin whale V,M v habitat likely v likely to occur v behaviour likely to
physalusk I s
to occur within area occur within area
within area
Species or Species or Species or
Balaenoptera species species habitat species habitat
Bryde’s whale . M v habitat likely v likely occur v likely to occur
edeni s o s
occur within within area within area
area
Species or Species or Species or
Orca. killer species species habitat species habitat
whalé Orcinus orca M v habitat may v may occur within v may occur within
occur within area area
area
Species or Species or Species or
Spotted Tursiops aduncus species species habitat species habitat
bottlenose (Arafura/Timor M v habitat may v may occur within v known to occur
dolphin Sea Populations) occur within area within area
area
Species or Species or Species or
species species habitat species habitat
habitat may may occur within may occur within
occur within area area, Overlap with
area BIA for foraging
Spermwhale | [vseter M v v v (abundant food
macrocephalus source)

i Species or
Indo-Pacific . .
humpback Sousa chinensis M X N/A X N/A v species habitat

! known to occur
dolphin s
within area
Breeding known
to occur within
area
Overlap with BIA
Dugong Dugong dugon M X N/A X N/A v for breeding,
foraging (high
density seagrass
beds), nursing
and calving
Species or
Species or . species habitat
. species Spegles or likely to occur
Southern right Eubalafena E,M v habitat may v species hablt.at_ v within area,
whale australia s may occur within .
occur within area Overlap with BIA
area for seasonal

calving habitat

Protected Species and Communities: Marine Mammals

Planned

+

+

Noise emissions
(Section 6.1)

Light emissions
(Section 6.2)

Planned
operational
discharges
(Section 6.5)
Discharge of PW
(Section 6.7

Spill response
operations
(Section 6.8)

Unplanned

+

+

Introduction of IMS
(Section 7.1)

Interaction with
Marine Fauna
(Section 7.2)

Discharge of solid
object (Section
7.3)

Hazardous
material (solid and
liquid) releases
(Section 7.4)

Hydrocarbon
releases (Section
7.6t07.11)
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Breeding known

Austrghan Neophoca cinerea " X N/A X N/A v to oceur within .
Sea-lion area, Overlap with
BIA for foraging
Species or
Ar'1tarct|c Balaenopt(—,jra M X N/A X N/A v species habitat
minke whale bonaerensis likely to occur
within area
Foraging, feeding
Pygmy right Cape.rea M X N/A X NA v or rela.ted
whale marginata behaviour known
to occur in area
Species or
Dusky dolphin Lagenorhhynchus M X N/A X N/A v species habitat
Obscurus likely to occur
within area
Australian Orcaella S p:;Iee: :a:bitat
snubfin ; . M X N/A X N/A v P
. heinsohni likely to occur
dolphin

within area

Species or
Short-nosed Aipysurus ' CE X N/A X N/A v species habitat
seasnhake apraefrontalis known to occur
within area
Olive Ridley Lepidochelys E? ::g?egd foeding
turtle, pacific P Y E,M X N/A X N/A v .
. olivacea behaviour known
Ridley turtle
to occur
Species or Species or Breeding known
species species habitat to occur within
Loggerhead habitat known to occur area
turtle Caretta caretta E.M v known to v within area v Overlap
occur within interesting and
area nesting BIA
Species or Species or Breeding known
species species habitat to occur within
habitat known to occur area
. known to within area Overlap
Green turtle Chelonia mydas VvV, M v oceur within v v interesting,
area foraging, mating,
nesting and
aggregation BIA
Species or Species or Foraging, feeding
species species habitat or related
habitat known to occur behaviour known
Leatherback b er' mochelys E,M v known to v within area v to occur within
turtle coniacea occur within area
area Breeding likely to
occur within area
Species or Species or Breeding known
species species habitat to occur within
habitat known to occur area
Hawksbill Eretmochelys V. M v known to - v within area v Overlap with
turtle imbricata ’ occur within interesting,
area mating, nesting,
foraging and
nesting BIA
Congregatio Congregation or Breeding known
nor aggregation to occur within
aggregation known to occur area
Flatback turtle | Natator depressus V,M v known to v within area v Overlap with
occur within interesting,
area nesting and
foraging BIA

Species or Species or Species or
Curlew species species habitat species habitat
) Calidris ferruginea CE, M v habitat may v may occur within v known to occur
sandpiper s s
occur within area within area
area
N/A N/A Species or
Australasian Botaurus species habitat
) L E X X v
bittern poiciloptilus known to occur
within area
Lesser sand Species or
lover, . Charadrius E X N/A X N/A v species habitat
Mongolian mongolus may to occur
Plover within area

Protected Species and Communities: Marine Reptiles

Planned

+

+

+

Noise emissions
(Section 6.1)

Light emissions
(Section 6.2)

Planned
operational
discharges
(Section 6.5)
Disposal of PW
(Section 6.7

Spill response
operations
(Section 6.8)

Unplanned

+

+

+

+

+

Introduction of IMS
(Section 7.1)

Interaction with
Marine Fauna
(Section 7.2)

Discharge of solid
object (Section
7.3)

Hazardous
material (solid and
liquid) releases
(Section 7.4)

Hydrocarbon
releases (Section
7.6t07.11)

Protected Species and Communities: Marine Birds

Planned

-+

Noise emissions
(Section 6.1)

Light emissions
(Section 6.2)

Noise emissions
(Section 6.1

Planned
operational
discharges
(Section 6.5)
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Christmas Breeding known
island to occur within
frigatebird, Fregata andrewsi E,M N/A N/A area
Andrew’s
frigatebird
Species or
Blue petrel Halobaena Vv N/A N/A species habitat
caerula may to occur
within area
Species or
Fairy prion i i i
yp Pachyptila .tun‘ur v N/A N/A species habitat
(southern) subantarctica may to occur
within area
Christmas Breeding known
Island white- to occur within
talle.d . Paethon leturus E N/A N/A area
tropicbird, fulvus
Golden
bosunbird
Soot Breeding known
Y Phoebetria fusca E N/A N/A to occur within
albatross
area
. . Breeding known
Wh'.te-t.a"ed Phaethon lepturus M N/A N/A to occur within
tropicbird
area
Congregation or
aggregation
Little tern Sternula albifrons M N/A N/A kr.10\fvn to oceur
within area,
Overlap with
resting BIA
Breeding known
Masked booby | Sula dactylatra M N/A N/A to occur within
area
Breeding known
to occur within
Brown booby Sula leucogaster M N/A N/A area, Overlap with
foraging (on
migration BIA)
Breeding known
to occur within
B area
Redfooted | gy, M N/A N/A _
Booby Overlap with
Foraging and
Breeding BIA
Species or
Common Actitis hypoleucos M N/A N/A species habitat
sandpiper known to occur
within area
Ruddy Arenaria interpres M N/A N/A Roostlng Known 0
turnstone occur within area
Red-necked | ¢ ajidris ruficollis M N/A N/A Roosting known to
stint occur within area
Long-toed stint | Calidris subminuta M N/A N/A Roostlng k.nown o
occur within area
Broadtbnled L/m{co/a M N/A N/A Roostlng k_nown to
sandpiper falcinellus occur within area
Black.-talled Limosa Limosa M N/A N/A Roostlng k.nown to
godwit occur within area
Little curlew | Numenius M N/A N/A Roosting known to
minutus occur within area
Red-necked | Pharalope lobatus M N/A N/A Roosting known to
occur within area
Ruff (Reeve) Pjilomachus M N/A N/A Roostlng k'nown to
pugnax occur within area
Pacific golden Pluvialis fulva M N/A N/A Roostlng k'nown to
plover occur within area
Grey-tailed Tringa brevipes M N/A N/A Roostlng k_nown to
tattler occur within area
WOOd. Tringa glareola M N/A N/A Roostlng k.nown o
sandpiper occur within area
Marsh. Tringa stagnatilis M N/A N/A Roostlng k.nown 0
sandpiper occur within area
Common Tringa totanus M N/A N/A Roostlng Known o
redshank occur within area

+

+

Disposal of PW
(Section 6.7

Spill response
operations
(Section 6.8)

Unplanned

+

+

Introduction of IMS
(Section 7.1)

Interaction with
Marine Fauna
(Section 7.2)

Discharge of solid
object (Section
7.3)

Hazardous
material (solid and
liquid) releases
(Section 7.4)

Hydrocarbon
releases (Section
7.6t07.11)
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Terek. Xenus cinereus M N/A N/A Roostlng k.nown 0
sandpiper occur within area
Species or Species or Species or
species species habitat species habitat
Red knot Calidris canutus E,M habitat may may occur within known to occur
occur within area within area
area
Species or Species or Species or
Southern giant | Macronectes spegles species hablt.at. species hablt.at.
) E,M habitat may may occur within may occur within
petrel giganteus .
to occur area area, Overlap with
within area BIA for foraging
Species or
Northern giant Macronectes V,M N/A N/A species habitat
petrel giganteus may to occur
within area
Species or
Abbott's booby | Papasula abbotti E N/A N/A species habitat
may to occur
within area
Species or Species or Species or
. species species habitat species habitat
Numenius ) s
Eastern curlew L CE,M habitat may may occur within known to occur
madagascariensis e L
occur within area within area
area
Species or
Species or . species habitat
c species Spegles I‘?rbt t Ilkely to occur
ommon Anous stolidus M habitat may species habriat within area
noddy s may occur within .
occur within area Overlap foraging
area (provisioning
young) BIA
Species or
Great knot Cahc{r/s ' CE, M N/A N/A species habitat
tenuirostris known to occur
within area
Species or
Au.strallan . Rostraltula E N/A N/A species hablt.at_
painted snipe australis may occur within
area
Breeding known
to occur within
i i j area
Australian Anous tenuirostris v N/A N/A .
lesser noddy melanops Overlap Foraging
(provisioning
young) BIA
Species or
Streaked Calonectris M N/A N/A spemes habitat
shearwater leucomelas likely to occur
within area
Species or Species or
P . Species or species habitat
species . .
Lesser . ) species habitat known to occur
) . Fregata ariel M habitat may s s
frigatebird s may occur within within area,
occur within .
area area Overlap breeding
BIA
Species or . Species or
. Species or . .
species . . species habitat
Common . ) species habitat
. Actitis hypoleucos M habitat may s known to occur
sandpiper s may occur within s
occur within within area
area
area
Species or
Sanderling Calidris alba M N/A N/A species habitat
known to occur
within area
SS‘:;:SS or Species or Species or
Sharpjtalled Calidris acuminata M habitat may species hablt.at' species habitat
sandpiper s may occur within known to occur
occur within s
area within area
area
Speqes or Species or Species or
Pectoral species species habitat species habitat
: Calidris melanotos M habitat may s
sandpiper e may occur within known to occur
occur within s
area within area
area
Species or .
. Species or .
species species habitat Breeding known
Osprey Pandion haliaetus M habitat may P o to occur within
s may occur within
occur within area
area
area
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Bar-tailed
godwit

Limosa lapponica
baueri

N/A

N/A

Species or
species habitat
likely to occur
within area

Northern
Siberian bar-
tailed godwit

Limosa lapponica
menzbierii

CE,M

N/A

N/A

Species or
species habitat
may occur within
area

Australian fairy

tern

Sternula nereis
nereis

Foraging,
feeding or
related
behaviour
likely to
occur within
area

Foraging,
feeding or
related

behaviour likely

to occur within
area

Breeding known
to occur within
area, Overlap
foraging and
breeding BIA

Greater sand
plover

Charadrius
leschenaultia

N/A

N/A

Species or
species habitat
known to occur
within area

Fork-tailed
swift

Apus pacificus

N/A

N/A

Species or
species habitat
likely to occur
within area

Whimbrel

Numenius
phaeopus

N/A

N/A

Species or
species habitat
known to occur
within area

Wedge-tailed
shearwater

Ardenna pacifca

N/A

N/A

Breeding known
to occur within
area

Overlap breeding
and foraging BIA

Greater
frigatebird

Fregata minor

N/A

N/A

Species or
species habitat
may occur within
area

Overlap breeding
and foraging BIA

Caspian tern

Hydroprogne
caspia

N/A

N/A

Breeding known
to occur within
area

Overlap foraging
(provisioning
young) BIA

Bridled tern

Onychoprion
anaethetus

N/A

N/A

Breeding known
to occur within
area

Overlap foraging
(in high numbers)
BIA

Roseate tern

Stern dougallii

N/A

N/A

Breeding known
to occur within
area

Overlap with BIA
for foraging and
breeding

Crested tern

Thalasseus bergii

N/A

N/A

Breeding known
to occur within
area

Grey-tailed
Tattler

Tringa brevipes

N/A

N/A

Species or
species habitat
known to occur
within area

Wood
sandpiper

Tringa glareola

N/A

N/A

Species or
species habitat
known to occur
within area

Terek
sandpiper

Xenus cinereus

N/A

N/A

Species or
species habitat
known to occur
within area

Red-tailed
tropicbird

Phaethon
rubricauda

N/A

N/A

Breeding known
to occur within
area

Oriental plover

Charadrius plover

N/A

N/A

Species or
species habitat
may occur within
area
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Pacific Golden

Species or
species habitat

Pluvialis fulva M N/A N/A
Plover known to occur
within area
Species or
Grey Plover Pluvialis M N/A N/A species habitat
squatarola known to occur
within area
Species or
One.ntal G/arepla M N/A N/A species hablt.at_
pratincole maldivarum may occur within
area
Species or
Common Tringa nebularia M N/A N/A species habitat
greenshank known to occur
within area
White-winged
Fairy wren
(Barrow Species or
Island), Malurus species habitat
B leucopterus \' N/A N/A ,
arrow . likely to occur
edouardi s
Island Black- within area
and-white
Fairy-wren
White-winged
Fairy wren Species or
(Dirk Hartog Malurus s pecies habitat
Island), Dirk leucopterus \'% N/A N/A .p
likely to occur
Hartog black- leucopterus s
: within area
and-white
fairy-wren
Foraging, feeding
or related
Soft-plumaged behaviour likely to
P 9 Pterodroma mollis \' N/A N/A occur within area,
petrel .
Overlap foraging
(in high numbers)
BIA
Foraging, feeding
or related
Indian yellow- Thalassarche behaviour may
nosed ; V,M N/A N/A occur within area,
carteri .
albatross Overlap foraging
(in high numbers)
BIA
Species or
Shy albatross Thalassarche V, M N/A N/A species hablt.at'
cauta may occur within
area
Foraging, feeding
White-capped | Thalassarche or related
albatross cauta steadi V.M N/A N/A behaviour likely to
occur within area
Species or
Campbell Tha/a§sarache V,M N/A N/A species hablt.at.
albatross impavida may occur within
area
Species or
Black-browed 'Thalas.sarche V,M N/A N/A species hablt.at.
albatross impavida may occur within
area
Species or
Amsterdam Diomedea ' E,M N/A N/A species hablt.at'
albatross amsterdamensis may occur within
area
Species or
Southern royal | Diomedea v, M N/A N/A species hablt.at.
albatross epomophora may occur within
area
Species or
Wandering Diomedea V, M N/A N/A species hablt.at_
albatross exulans may occur within
area
Species or
Northern royal D/omed'ea E,M N/A N/A species hablt.at.
albatross sanfordi may occur within
area
Species or
Tristan Diomedea E N/A N/A species hablt.at.
albatross dabbenena may occur within

area
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Flesh-footed
shearwater

Ardenna
carneipes

Species or
species
habitat may
occur within
area

Species or
species habitat
may occur within
area

Foraging, feeding
or related
behaviour likely to
occur within area

Overlap BIA
Foraging and
aggregation
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Figure 3-4: Fish and Sharks BIA within the EMBA
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Figure 3-6A: Seabird Species BlAs within the EMBA
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Figure 3 6B: Seabird Species BlAs within the EMBA
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3.2.4.2 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 3-8 summarises the actions relevant to the activity with more information on the specific
requirements of the relevant plans of management (including Conservation Advice and Conservation
Management Plans) applicable to the NV Operations, and demonstrates how current management
requirements have been taken into account.
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Table 3-8: Threats and strategies from Recovery Plans, Conservation Advice and Management Plans relevant to the activity

Name

Cetaceans

Blue whale

Recovery Plan / Conservation
Advice/Management Plan

Conservation Management Plan for the
Blue Whale 2015-2025 (2015)

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

Threats/strategies identified as relevant to the
activity

Noise interference

Addressed in EP
Section

Section 6.1

Habitat modification

Section 7.3 7.4 7.6 -
7.10

Vessel disturbance

Section 7.2

Australian Sea-Lion

Recovery Plan for the Australian Sea Lion
(Neophoca cinerea) (2013)

Noise interference

Section 6.1

Habitat modification

Section 7.3 7.4 7.6 -
7.10

Chemical and terrestrial discharge

Section 6.6 6.7 6.4 7.3

Balaenoptera borealis (sei whale) (2015)

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

74 76-7.10
Fin whale Approved Conservation Advice for | Anthropogenic noise and acoustic disturbance Section 6.1
Balaenoptera physalus (fin whale) (2015) Pollution (persistent toxic pollutants) Section 6.7 7.3 7.4,
Threat Abatement Plan for Impacts of 7.67.7-7.10
Marine Debris on Vertebrate wildlife of : -
Australia’s coasts and oceans (2018) Vessel strike Section 7.2
Sei whale Approved Conservation Advice for | Anthropogenic noise and acoustic disturbance Section 6.1

Habitat degradation including pollution (persistent toxic
pollutants)

Section 7.3 7.4 7.6 -
7.10

Marine debris

Section 7.37.4

Vessel strike

Section 7.2

Humpback whale

Noise interference

Section 6.1

Marine debris

Section 7.3 7.4
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP
Section

Advice/Management Plan

Approved Conservation Advice for

Megaptera  novaeangliae  (humpback
whale) (2015).

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

activity

Vessel strike

Section 7.2

Southern Right Whale

Short-nosed seasnake

Conservation Management Plan for the
Southern Right Whale 2011 — 2021 (2012)

Commonwealth Conservation Advice on
Aipysurus  apraefrontalis  (short-nosed
seasnake) (2011)

Habitat modification

Section 7.3 7.4 7.6 -
7.10

Vessel disturbance

Section 7.2

Noise interference

Degradation of reef habitat

Section 6.1

Marine Reptiles

Section 7.6 - 7.10

Loggerhead turtle

Recovery plan for marine turtles in
Australia 2017-2027 (2017)

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

Noise interference

Section 6.1

Marine debris

Section 7.37.4

Chemical and terrestrial discharge

Section 6.6 6.7 6.4 7.3
7.4 76-7.10

Vessel disturbance

Section 7.2

Loss of habitat and/or habitat modification

Section 7.3 7.4 7.6 -
7.10

Light pollution

Section 6.2

Green turtle

Noise interference

Section 6.1
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Advice/Management Plan

Recovery plan for marine turtles in

activity

Chemical and terrestrial discharge

Section

Section 6.6 6.7 6.4 7.3

Recovery plan for marine turtles in
Australia 2017-2027 (2017)

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

Changes to breeding sites

Australia 2017-2027 (2017) 747.6-7.10
Threat Abatement Plan for Impacts of | Mmarine debris Section 7.3 7.4
Marine Debris on Vertebrate wildlife of : -
Australia’s coasts and oceans (2018) Vessel disturbance Section 7.2
Light pollution Section 6.2
Leatherback turtle, | Commonwealth Conservation Advice on | Boat strike Section 7.2
leathery turtle Dermochelys coriacea (2008)

Section 7.6 - 7.10

Marine debris

Section 7.3 7.4

Noise interference Section 6.1
Chemical and terrestrial discharge Section 6.6 6.7 6.4 7.3
74 76-7.10

Marine debris

Section7.37.4

Australia 2017-2027 (2017)

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

Loss of habitat Section 6.47.37.37.4
76-7.10
Vessel disturbance Section 7.2
Light pollution Section 6.2
Hawksbill turtle Recovery plan for marine turtles in | Noise interference Section 6.1

Chemical and terrestrial discharge

Section 6.6 6.47.37.4
7.6-7.10

Marine debris

Section7.37.4

Loss of habitat

Section 7.3 7.4 7.6 —
7.10
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Advice/Management Plan activity Section
Vessel disturbance Section 7.2
Light pollution Section 6.2
Flatback turtle Recovery plan for marine turtles in | Noise interference Section 6.1
Australia 2017-2027 (2017) Chemical and terrestrial discharge Section 6.6 6.7 6.4 7.3
Threat Abatement Plan for Impacts of 7.47.6-7.10
Marine Debris on Vertebrate wildlife of . : -
Australia’s coasts and oceans (2018) Marine debris Section 7.3 7.4
Loss of habitat Section 7.3 7.4 7.6 —
7.10
Vessel disturbance Section 7.2
Light pollution Section 6.2
Olive ridley turtle Recovery plan for marine turtles in | Noise interference Section 6.1
Australia 2017-2027 (2017) Chemical and terrestrial discharge Section 6.6 6.7 6.4 7.3
Threat Abatement Plan for Impacts of 7.47.6-7.10
Marine Debris on Vertebrate wildlife of

Australia’s coasts and oceans (2018)

Whale shark Approved Conservation  Advice

Rhincodon typus (whale shark) (2015)

for

Marine debris

Section 7.3 7.4

Loss of habitat Section 7.3 7.4 7.6 -
7.10

Vessel disturbance Section 7.2

Light pollution Section 6.2

Marine debris

Fish and Sharks

Section 7.37.4

Boat strike from large vessel

Section 7.2
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Advice/Management Plan

Whale shark management with particular

reference to Ningaloo Marine Park, Wildlife
Management Program no. 57 (2013)

activity

Section

Grey nurse shark (west
coast population)

Recovery Plan for the Grey Nurse Shark
(Carcharias taurus) (2014)

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

Ecosystem effects as a result of habitat modification and
pollution effects

Section 7.37.47.6 -
7.10

Marine debris

Section 7.3 7.4

White shark

Recovery Plan for the White Shark
(Carcharodon carcharias) (2013)

Ecosystem effects as a result of habitat modification

Section 7.37.47.6 -
7.10

Dwarf sawfish

Commonwealth Conservation Advice on
Pristis clavata (dwarf sawfish) (2009)

Sawfish and River Sharks Multispecies
Recovery Plan (2015)

Habitat degradation and modification

Section 7.3 7.4 7.6 —
7.10

Freshwater/Largetooth
Sawfish

Approved Conservation Advice for Pristis
pristis (largetooth sawfish) (2014)

Sawfish and River Sharks Multispecies
Recovery Plan (2015)

Habitat degradation and modification

Section 7.3 7.4 7.6 —
7.10

Green sawfish

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

Sawfish and River Sharks Multispecies
Recovery Plan (2015)

Habitat degradation and modification

Section 7.3 7.4 7.6 —
7.10

Northern River Shark

Approved Conservation Advice for Glyphis
garricki (northern river shark) (2014)

Sawfish and River Sharks Multispecies
Recovery Plan (2015)

Habitat degradation and modification

Section 6.47.37.47.6
-7.10
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Blind Gudgeon

Advice/Management Plan

Approved Conservation Advice for

llyeringa veritas (2008)

activity

Habitat degradation and modification

Section

Section 6.47.37.47.6

-7.10

Balston’s Pygmy Perch

Approved Conservation Advice for
Nannnatherina balstoni (2008)

Habitat degradation and modification

Section 6.47.37.47.6
-7.10

Blind cave eel

Red knot

Approved Conservaation Advice for
Ophisternon candidum

Approved Conservation Advice for Calidris
canutus (red knot) (2016)

Habitat degradation and modification

Habitat loss and degradation

Section 6.47.37.47.6
-7.10

Section 7.3 7.4 7.6 —
7.10

Pollution/contamination impacts

Section 7.3 7.4 7.6 -
7.10

Southern giant-petrel

National recovery plan for threatened
albatrosses and giant petrels 2011-2016
(2011)

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

Marine pollution

Section 7.3 7.4 7.6 —
7.10

Northern giant-petrel

National recovery plan for threatened
albatrosses and giant petrels 2011-2016
(2011)

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

Marine pollution

Section 7.3 7.4 7.6 —
7.10
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Curlew sandpiper

Advice/Management Plan

Approved Conservation Advice for Calidris

ferruginea (curlew sandpiper) (2015)

activity

Habitat loss and degradation from pollution

Section

Section 7.3 7.4 7.6 -

7.10

Eastern curlew

Approved Conservation Advice for
Numenius madagascariensis (eastern
curlew) (2015)

Habitat loss and degradation from pollution

Section 7.3 7.4 7.6 —
7.10

Western Alaskan Bar-
tailed godwit

Approved Conservation Advice for Limosa
lapponica  baueri  (bar-tailed  godwit
western Alaskan) (2016)

Habitat loss and degradation

Pollution/contamination impacts

Section 7.3 7.4 7.6 -
7.10

Northern Siberian bar-
tailed godwit

Approved Conservation Advice for Limosa
lapponica menzbieri (bar-tailed godwit
northern Siberian) (2016)

Habitat loss and degradation

Section 7.3 7.4 7.6 -
7.10

Pollution/contamination impacts

Section 7.3 7.4 7.6 —
7.10

Australian fairy tern

Commonwealth Conservation Advice on
Sternula nereis nereis (fairy tern) (2011)

Qil spills

Section 7.3 7.4 7.6 -
7.10

Campbell Albatross

National recovery plan for threatened
albatrosses and giant petrels 2011-2016
(2011)

Marine pollution

Section 7.3 7.4 7.6 —
7.10

Indian yellow-nosed | National recovery plan for threatened | Marine pollution Section 7.3 7.4 7.6 -
albatross albatrosses and giant petrels 2011-2016 710

(2011)
Shy albatross National recovery plan for threatened | Marine pollution Section 7.3 7.4 7.6 -

albatrosses and giant petrels 2011-2016
(2011)

710
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Advice/Management Plan activity Section
White-capped albatross | National recovery plan for threatened | Marine pollution Section 7.3 7.4 7.6 —
albatrosses and giant petrels 2011-2016 7.10
(2011)
Black-browed albatross | National recovery plan for threatened | Marine pollution Section 7.3 7.4 7.6 -
albatrosses and giant petrels 2011-2016 7.10
(2011)
White-winged fairy | Approved Conservation Advice for Malurus | Habitat Loss, Disturbance and Modification Section 7.3 7.4 7.6 —
wren leucopterus edouardi (White-winged Fairy- 710
wren (Barrow Island))
Australian Lesser | Approved Conservation Advice for Anous | Habitat Loss, Disturbance and Modification Section 7.3 7.4 7.6 —
Noddy tenuirostris melanops (Australian lesser 7.10
noddy) (2015)
Christmas Island | National recovery plan for the Christmas | Habitat Loss, Disturbance and Modification Section 7.3 7.4 7.6 -
Frigatebird Island Frigatebird (Fregata andrewsi) 710
(2004)
Australasian Bittern Approved Conservation Advice for | Habitat Loss, Disturbance and Modification Section 7.3 7.4 7.6 —
Botaurus  poiciloptilus (Australasian 7.10
Bittern) (2011)
Great Knot Approved Conservation Advice for Calidris | Habitat Loss, Disturbance and Modification Section 7.3 7.4 7.6 —
tenuirostriss (Great knot) (2016) 7.10
Greater Sand Plover Approved Conservation Advice for | Habitat Loss, Disturbance and Modification Section 7.3 7.4 7.6 -
Charadrius leschenaultii (Greater sand 7.10
plover) (2016)
Lesser Sand Plover Approved Conservation Advice for | Habitat Loss, Disturbance and Modification Section 7.3 7.4 7.6 -
Charadrius mongolus (Lesser sand plover) 710
(2016)
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Amsterdam Albatross

Advice/Management Plan

National recovery plan for threatened

albatrosses and giant petrels 2011-2016
(2011)

activity

Marine pollution

Section

Section 7.3 7.4 7.6 —

7.10

Tristan Albatross

National recovery plan for threatened
albatrosses and giant petrels 2011-2016
(2011)

Marine pollution

Section 7.3 7.4 7.6 —
7.10

Southern Royal
Albatross

National recovery plan for threatened
albatrosses and giant petrels 2011-2016
(2011)

Marine pollution

Section 7.3 7.4 7.6 —
7.10

Wandering Albatross

National recovery plan for threatened
albatrosses and giant petrels 2011-2016
(2011)

Marine pollution

Section 7.3 7.4 7.6 —
7.10

Northern Royal
Albatross

National recovery plan for threatened
albatrosses and giant petrels 2011-2016
(2011)

Marine pollution

Section 7.3 7.4 7.6 -
7.10

Blue Petrel

Approved Conservation Advice for
Halobaena caerulea (blue petrel) (2015)

Habitat Loss, Disturbance and Modification

Section 7.3 7.4 7.6 -
7.10

Fairy Prion (southern)

Approved Conservation Advice for
Pachyptila turtur subantarctica (fairy prion
(southern)) (2015)

Habitat Loss, Disturbance and Modification

Section 7.3 7.4 7.6 —
7.10

Abbott's Booby

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

Habitat Loss, Disturbance and Modification

Section 7.3 7.4 7.6 -
7.10

Christmas Island White-
tailed Tropicbird

Conservation Advice for Phaethon lepturus
fulvus white-tailed tropicbird (Christmas
Island) (2014)

Habitat Loss, Disturbance and Modification

Section 7.3 7.4 7.6 —
7.10
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Recovery Plan / Conservation

Threats/strategies identified as relevant to the

Addressed in EP

Sooty Albatross

Advice/Management Plan

National recovery plan for threatened

albatrosses and giant petrels 2011-2016
(2011)

activity

Marine pollution

Section

Section 7.3 7.4 7.6 —

7.10

Soft-plumaged Petrel

Approved Conservation Advice for
Pterodroma mollis (soft-plumaged petrel)
(2015)

Habitat Loss, Disturbance and Modification

Section 7.3 7.4 7.6 —
7.10

Australian
Snipe

Painted

Commonwealth Conservation Advice on
Rostratula australis (Australian Painted
Snipe) (2013)

Habitat Loss, Disturbance and Modification

Section 7.3 7.4 7.6 —
7.10
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3.2.5 Socio-Economic

EPBC PMST searches (Appendix D2 and D3) of the operational area (including the PW mixing zone)
and the EMBA identified World Heritage, Commonwealth Heritage and National Heritage places which
have been described in Appendix D1.

Socio-economic activities that may occur within the EMBA include commercial fishing, oil and gas
exploration and production, recreational fishing and tourism as summarised in Table 3-9. A 500 m
radius PSZ that extends around the DTM buoy will be maintained and enforced. All vessels, except for
the vessels associated with the NV Operations, will be required to stay outside this zone.

Table 3-9 provides a summary of values within the operational area, PW mixing zone and EMBA that
are potentially sensitive to the effects of a disturbance arising planned and unplanned NV Operations
(refer Section 6 and Section 7).
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Value/ Sensitivity

Table 3-9: Socio-Economic Activities within the Operational Area, PW mixing zone and EMBA

Description

Operational Area and PW
Mixing Zone Presence

EMBA
Presence

Relevant Events
within Operational
Area

Relevant Events
within the EMBA

Commonwealth
Fisheries (Section

Five Commonwealth fisheries exist
within the EMBA. No active

Interaction with Other

is unlikely recreational fishing would
occur in the vicinity of operations

from shore make
recreational fisheries
presence highly unlikely

3.2.5.1): T Yes (see Table 3-9) Yes Marine Users
. . . commercial fishing within the (Section 6.5)
z:; f:fgll'lset gfglsherles operational area in the past years. )
State-Managed 46 State M d Fisheri st
; ; ; ate Managed Fisheries exis
Fisheries (Section o 9 : Interaction with Other
3.2.5.1): within the EMBA. No active Yes (see Table 3-9) Yes Marine U
B o commercial fishing within the (Si'lrt]s)n sGe;s)
:g; ?2;'.3: ng'She”es operational area in the past years. :
. . S Yes — However, no
Shipping occurs in the vicinity of the : L
. . : designated shipping route
operational area. Shipping using North within operational area with
West Shelf waters includes iron ore P
carriers, oil tankers and other vessels the nearest located | i ith Oth
Shipping (Section . approximately 40 km nte_ractlon with Other
proceeding to or from the ports of Yes Marine Users
3.2.5.3) Dampier, Port Walcott and Port northwest, other vessels (Section 6.5)
HedI:nd: however, these are may wish to transit the area '
predominantly heading north from although shipping traffic
these ports excluded from the 500 m
ports. PSZ.
Recreational fishing occurs within the :\:; ;N;)g:i(\;vrllt:llr;rc;;near
EMBA but given the water depths and Wate? depth and dis;cance
Recreational fishing distance from the nearest mainland, it P Yes N/A

Hydrocarbon
releases (Section
7.6-7.10)
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No underwater heritage sites are within
the operational area. Underwater

No - None within or near

Underwater heritage heritage sites may occur within the the operational area Yes N/A
wider EMBA.
No — QOil and gas activities
Given the water depths and distance exist nearby the oper.at|onal
. . ; o ; area although operational
Qil and gas (Section from the nearest mainland, it is unlikely
) . . area represents a 500 m Yes N/A
3.2.5.2) recreational fishing would occur in the : .
- radius Exclusion Zone
vicinity. . .
where no vessel incursions
are permitted.
No - None within
Owing to the water depths of the operational area. Whale
. operational area, planned events are shark tours, fishing charters
Tourism . . . Yes N/A
not predicted to have an impact on and whale watching tours
tourism. all likely to occur closer to
the mainland.
No known sites of Aboriginal Heritage
significance occur within the No - None within or near
Cultural Heritage operational area. Cultural heritage Yes N/A

sites may occur within the wider
EMBA.

the operational area
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3.2.5.1 Commercial Fisheries

A valuable and diverse commercial fishing industry is supported by both the offshore and coastal waters
in the NWS Region, mainly dominated by the Pilbara fisheries. The major fisheries in the Pilbara region
target tropical finfish, large pelagic fish species, crustaceans (prawns and scampi) and pearl oysters. A
summary of commercial fisheries in the vicinity of the operational area, PW mixing zone and EMBA are
provided in Table 3-10 and visually in Figure 3-13A and B and Figure 3-15.

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 manage Commonwealth fisheries (within the 200 nautical
mile Australian Fishing Zone).
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STATE FISHING ZONES WITHIN THE NINGALOO VISION EMBA

Figure 3-13A: State Fishing Zones within the Vicinity of the NV Operations
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Table 3-10: State and Commonwealth Fisheries in the Vicinity of the Operational Area and EMBA

Fishery Target Species Catch’ Fishing Method Area Description

Operational EMBA Potential for interaction in the
Area Operational Area

State Managed Fisheries

Pilbara Line | Variety of | 2017/2018: 50— | Line The Pilbara Trap Managed v v No
Managed demersal 115 tonnes Fishery lies north of latitude The fishery has not been active in
Fishery scalefish 21°44° S and between the Operational Area within the last
including longitudes 114°9°36"" E and five years.
goldband snapper 120° E on the landward side . .
(Pristipomoides of a boundary approximating Water depths in the.operatlonlal
multidens), red the 200 m isobath and grea are noF cpnducwe for th.ls
. fishery. Fishing generally in
emperor seaward of a line generally hall ¢
(Lutjanus sebae), following the 30 m isobath. shaflower waters.
bluespotted
emperor
(Lethrinus
punctulatus),
crimson snapper
(Lutjanus
erythropterus),
saddletail
snapper (Lutjanus
malabaricus),
Rankin cod
(Epinephelus
multinotatus),
brownstripe
snapper (Lutjanus
vitta), rosy
threadfin  bream
(Nemipterus
furcosus),
spangled
emperor
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Catch?

Fishing Method

Area Description

Potential for interaction in the
Operational Area

Operational
Area

Target Species
(Lethrinus

nebulosus) and
frypan  snapper
(Argyrops

spinifer), Ruby
snapper  (Etelis

carbunculus) and
eightbar grouper
(Hyporthodus
octofasciatus)

EMBA

Marine
Aquarium Fish
Managed
Fishery
(MAFMF)

Over 250 target
species of finfish.
(228 species
caught in 2012).

Fishermen can

also take coral,
live rock, algae,

seagrass and
invertebrates.
The main fish

species landed in

2012 were
scribbled
angelfish
(Chaetodontoplus
duboulayi)  and
green chromis
(Chromis
cinerascens)

The main coral
species landed in
2012 were the
coral like

2017/2018:
Total catch of
150,544 fishes,
21.9 t of coral,
live rock & living
sand and 322 L
of marine
plants.

Hand

harvest

while diving or

wading.
held nets

Hand

Dive based fishery operating
all year throughout WA
waters, but restricted by
diving depths.

The MAFMF is able to
operate in all State waters
(between the Northern
Territory border and South
Australian  border). The
fishery is typically more
active in waters south of
Broome with higher levels of

effort around the Capes
region, Perth, Geraldton,
Exmouth and Dampier.

Operators in the MAFMF are
also permitted to take coral,
live rock, algae, seagrass
and invertebrates under the
Prohibiton ~ on  Fishing
(Coral, ‘Live Rock’ and
Algae) Order 2007 and by

No

The fishery has not been active in
the Operational Area within the last
five years.

Water depths in the operational
area are not conducive for this
fishery. Fishing generally in
shallower waters.
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Target Species Catch'’

Fishing Method Area Description

Area Operational Area

Operational EMBA Potential for interaction in the

anemones of the
Corallimorpharia.

way of Ministerial Exemption
(Gaughan & Santoro, 2018).

Mackerel Spanish and grey
Managed mackerel
Fishery (Area 2)

Trawling or
handline  year
round in all
waters to the
200 nautical
mile AFZ
between 114° E
to 121°. Fishing
effort recorded
within EMBA for
Area 2 (Pilbara).

No effort at
operational area
and PW mixing
zone due to
offshore

location and
depth of these
areas (>300 m

Trolling or
handline

The Fishery extends from
the West Coast Bioregion to
the WA/NT border, to the
200 nautical mile AFZ with
most effort and catches
recorded north of Geraldton,
especially from the
Kimberley and Pilbara
coasts of the Northern
Bioregion. Restricted to
coastal and  shallower
waters.

The operational area for this
activity does intersect the
Mackerel Managed Fishery
Area 2.

No

The fishery has not been active in
the Operational Area within the last
five years.

Water depths in the operational
area are not conducive for this
fishery. Fishing generally in
shallower waters.

Specimen Shell | Shells (cowries,
Managed cones)

Fishery (SSF) | The  Specimen
Shell Managed
Fishery (SSF) is
based on the
collection of
individual shells
for the purposes
of display,
collection,
cataloguing,

2017/2018:
7,806 shells

Hand harvest
while diving or
wading along
coastal beaches
below the high
water mark

An exemption
method being
employed by the
fishery is using a
remote controlled
underwater

Dive based fishery operating
all year throughout WA
waters, but restricted by
diving depths.

The fishing area includes all
Western Australian waters
between the highwater mark
and the 200 m isobath.

While the fishery covers the
entire WA coastline, there is
some concentration of effort

No

The fishery has not been active in
the Operational Area within the last
five years.

Water depths in the operational
area are not conducive for this
fishery. Fishing generally in
shallower waters.
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Target Species

Fishing Method

Area Description

Operational
Area

Potential for interaction in the
Operational Area

classification and
sale. Just under

200 (196)
different

Specimen  Shell
species were

collected in 2012,
using a variety of
methods.

vehicle at depths
between 60 and
300 m.

in areas adjacent to
population centres such as
Broome, Karratha,
Exmouth, Shark Bay,
metropolitan Perth,
Mandurah, the Capes area
and Albany.

EMBA

South West
Coast Salmon
Managed
Fishery

WA
(Arripis
truttaceus)

salmon

Insufficient
information

Insufficient
information

Description: The South
West Coast Salmon
Managed Fishery operates
on various beaches south of
the metropolitan area and
includes all Western
Australian waters north of
Cape Beaufort except
Geographe Bay. This fishery
uses beach seine nets to
take western Australian
salmon (Arripis truttaceus).
No fishing takes place north
of the Perth metropolitan
area, despite the managed
fishery boundary extending
to Cape Beaufort (Western
Australia/Northern Territory
border).

No

No fishing takes place north of the
Perth metropolitan area, despite the
managed fishery boundary
extending to Cape Beaufort
(Western Australia/Northern
Territory border).

Abrolhos
Islands and
Mid-West Trawl
Managed

Saucer scallops
(Ylistrum balloti),
with  a small
component

targeting the

2017/2018: 651
tonnes

Operates using
low opening otter
trawl systems.

All the waters of the Indian
Ocean adjacent to Western
Australia between 27°51°
south latitude and 29°03°
south latitude on the

N/A
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Operational

Area Description Area

Target Species Catch'’

Fishing Method Operational Area

EMBA Potential for interaction in the

Fishery western king landward side of the 200 m
(AIMWTMF) prawn (Penaeus isobath’.
latisulcatus)
Broome Prawn | Western king | Extremely low | Otter trawl The BPMF operates in a N/A
Managed prawns (Penaeus | fishing effort designated trawl zone off
Fishery (BPMF) | latisulcatus) and | occurred as only Broome.
coral prawns (a | a single boat The boundaries of the
combined undertook trial BPMF are ‘all Western
category of small | fishing to Australian waters of the
penaeid species). | investigate Indian Ocean lying east of
whether  catch 120° east longitude and
rates were west of 123°45' east
sufficient  for longitude on the landward
commercial side of the 200 m isobath’.
fishing. The actual trawl area is
This resulted in contained within a
negligible delineated small area north
landings of west of Broome.
western king
prawns with no
byproduct
recorded.
Cockburn Blue mussels | 2015: Agriculture Main mussel farming occurs N/A
Sound Mussel | (Mytilus edulis) Unspecified in  southern  Cockburn
Managed Sound.
Fishery
Cockburn Blue  Swimmer | 2017/2018: 5: | Drop nets, scoop | Encompasses the inner N/A
Sound Crab | (Portunus closed to | nets, diving waters of Cockburn Sound,
Managed armatus) commercial and from South Mole at
Fishery Blue  swimmer | recreational Fremantle to Stragglers
crab  (Portunus | fishing  since Rocks, through Mewstone to
armartus) April 2014 Carnac Island and Garden
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Target Species

Fishing Method

Area Description

Operational
Area

Potential for interaction in the
Operational Area

EMBA

Island, along the eastern
shore of Garden Island and
back to John Point on the
mainland.
Cockburn Southern garfish | 2017/2018: 257 | Line (fish) Encompasses the inner X v N/A
Sound Line and | (Hyporhamphus | tonnes Shelter and | waters of Cockburn Sound,
Pot Managed | melanochir), trigger pots | from  South  Mole  at
Fishery Australian herring (octopus) Fremantle to Stragglers
(Arripis Rocks, through Mewstone to
geogianus) Carnac Island and Garden
Island, along the eastern
shore of Garden Island and
back to John Point on the
mainland.
Exmouth  Gulf | Western king | 2017/2018: 713 | Low opening | Sheltered waters of X v N/A
Prawn prawns (Penaeus | tonnes otter trawls. Exmouth Gulf Essentially
Managed latisulcatus), the western half of the
Fishery brown tiger Exmouth Gulf (eastern part
prawns (Penaeus is a nursery ground). The
esculentus), Muiron Islands and Point
endeavour Murat provide the western
prawns boundary; Serrurier Island
(Metapenaeus provides the northern limit
spp.) and banana
prawns (Penaeus
merquiensis).
Gascoyne Targets pink | 2017/2018: Mechanised The GDSF operates in the X v N/A
Demersal snapper (Pagrus | Snapper: 133 | handlines waters of the Indian Ocean
Scalefish auratus) and | tonnes and Shark Bay between
Managed goldband snapper | other latitudes 23°07’30"S and
Fishery (Pristipomoides demersals: 144 26°30°’S. Vessels are not
(GDSMF) multidens). tonnes
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Target Species Catch’ Fishing Method Area Description Operational  EMBA Potential for l.nteractlon in the
Area Operational Area

Other demersal permitted to fish in inner

species  caught Shark Bay.

include the rosy

shapper (P.

filamentosus),

ruby shapper

(Etelis

carbunculus), red

emperor

(Lutjanus sebae),

emperors

(Lethrinidae,

including

spangled

emperor,

Lethrinus

nebulosus, and

redthroat

emperor, L.

miniatus),  cods
(Epinephelidae,
including Rankin
cod, Epinephelus
multinotatus and
goldspotted
rockcod, E.
coioides), pearl
perch
(Glaucosoma
burgeri),
mulloway
(Argyrosomus
Jjaponicas),
amberjack
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Target Species

Fishing Method

Area Description

Operational
Area

Potential for interaction in the
Operational Area

EMBA

(Seriola dumerili)
and trevallies
(Carangidae).
Abalone Greenlip abalone | 2017/2018: 98 | Dive fishery Shallow coastal waters off X v N/A
Managed (Haliotis tonnes The principal | the south-west and south
Fishery laevigata) harvest method | coasts of Western Australia
Brownlip abalone is a diver working | Covers all Western
(H. conicopora) off ‘hookah’ | Australian coastal waters,
(surface supplied | which are divided into eight
breathing management areas.
apparatus) or | Commercial fishing for
SCUBA using an | greenlip/brownlip abalone is
abalone ‘iron’ to | managed in three separate
prise the shellfish | areas.
off rocks — both
commercial and
recreational
divers  employ
this method.
Hermit Crab | Australian land | 2017/2018: Land based hand | Operates in Western X v N/A
Fishery (HCF) hermit crab | 58,643 (lowest | collection Australian waters north of
(Coenobita reported in the | typically  using | the Exmouth Gulf (22°30’S)
variabilis) last 10 years | four-wheel drives
(2008-2017; to access remote
catch range | beaches
58,643-
118,203).
Kimberley Mud crab (Scylla | 2017/2018: 60 | Mud Crab traps This fishery operates X v N/A
Developing serrata) tonnes (also between Broome  and
Mud Crab includes catch Cambridge Gulf.
Managed data from Three commercial operators
Fishery Pilbara are permitted to fish from
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Target Species

Catch?

Fishing Method

Area Description

Operational

Potential for interaction in the

Operational Area

Developmental
crab fishery)

King Sound to the Northern
Territory border, with closed
areas around communities
and fishing camps. One
Aboriginal Corporation is
permitted to fish in King
Sound, with the other
Aboriginal Corporation
permitted to fish in a small
area on the western side of
the Dampier peninsula,
north of Broome.

Notices issued under the
Fish Resources
Management Act 1994
prohibit all commercial
fishing for mud crabs in
Roebuck Bay and an area of
King Sound near Derby.

Mandurah
Bunbury
Developing
Crab Fishery

to

Blue swimmer
crab  (Portunus
armartus)

2017/2018: 5.2
tonnes

Drop nets, scoop
nets, diving

Fishery extends from south
of the Shoalwater Islands
Marine Park (32°22°40”S) to
Point McKenna near
Bunbury (33°16'S) and
offshore to 115°30’E.

The fishery is divided into
two zones with crab fishing
historically being permitted
within Area 1, Comet Bay
between 32°22740”S and
32°30’S, and Area 2, Cape
Bouvard to the southern
boundary of the fishery.

N/A
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Target Species

Catch?

Fishing Method

Area Description

Operational
Area

Potential for interaction in the
Operational Area

EMBA

In 2015 crab fishing within
Area 2 ceased.
Nickol Bay | Primarily targets | 2017/2018: 227 | Otter trawl Operates along the western X v N/A
Prawn banana prawns | tonnes part of the North-West Shelf
Managed (Penaeus in coastal shallow waters
Fishery merguiensis) The boundaries of the
(NBPMF) NBPMF are ‘all the waters of
the Indian Ocean and Nickol
Bay between 116°45' east
longitude and 120° east
longitude on the landward
side of the 200 m isobath’.
The NBPMF incorporates
the Nickol Bay, Extended
Nickol Bay, Depuch and De
Grey size managed fish
grounds (State of the
Fisheries 2014-15).
North Coast | Trochus (Tectus | 2017/2018: Harvested by | Indigenous fishery operating X v N/A
Trochus niloticus) Unspecified with  handheld | within King Sound
Fishery levers or chisels
Northern Red emperor | 2017/2018:1317 | The permitted | The Northern Demersal X v N/A
Demersal (Lutjanus sebae) | tonnes (total) means of | Scalefish Managed Fishery
Scalefish Goldband Goldband operation within | (NDSF) operates off the
Managed snapper snapper (not the fishery | northwest coast of Western
Fishery (NDSF) | (pristipomoides including other | include handline, | Australia in the waters east
multidens) jobfish): 473 | dropline and .fISh of 120° E longitude. These
tonnes traps, but since | waters extend out to the
2002 it has | edge of the Australian
Red emperor: . o .
essentially been | Fishing Zone (200 nautical
34 — 47 tonnes .
a trap-based | miles).
fishery which
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Target Species

Fishing Method

Area Description

Operational
Area

Potential for interaction in the
Operational Area

uses gear time
access and
spatial zones as
the primary
management
measures (State
of the Fisheries
2014-15).

The Fishery consists of
three zones; Zone A is an

inshore area, Zone B
comprises the area with
most  historical  fishing

activity and Zone C is an
offshore deep slope
developmental area. The
fishery is further divided into
two fishing areas; an inshore
sector and an offshore
sector. The inshore waters
in the vicinity of Broome are

EMBA

ormatus and O.
cyanea in the

tonne

Developing Octopus Interim
Managed Fishery (largest

closed to  commercial
fishing.
WA North | Sandbar 2017/2018: Gill net, longline Comprised of the State- X v N/A
Coast  Shark | (Carcharhinus closed since managed WA North Coast
Fisheries plumbeus), 2008/2009 Shark Fishery in the Pilbara
hammer head and western Kimberley, and
(Sphyrnidae), the Joint Authority Northern
blacktip Shark Fishery in the eastern
(Carcharhinus Kimberley.
melanopterus)
and lemmon
sharks
(Negaprion
brevirostris).
Octopus Interim | Octopus cf. | 2017/2018: Line and pots Fishery in development X v N/A
Managed tetricus, with | commercial: Trawl and trap phase. Four main categories
Fishery occasional 257 tonnes (land Octopus as | In WA waters. Octopus are
bycatch of O. Recreational: 1 | byproduct) primarily caught in the
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Target Species

Catch?

Fishing Method

Area Description

Operational
Area

Potential for interaction in the
Operational Area

EMBA

northern parts of
the fishery, and
O.maorum in the
southern and
deeper sectors.

fishery) are limited to the
boundaries of the
developmental fishery,
which is an area bounded by
the Kalbarri Cliffs (26°30’S)
in the north and Esperance
in the south.

Passive and by-product
harvests of octopus occur in
both the Cockburn Sound
(Line and Pot) Managed
Fishery and the West Coast

Rock Lobster Managed
Fishery.
Onslow Prawn | Western king | 2017/2018: Otter trawl Operates along the western X v N/A
Managed prawns (Penaeus | Negligible part of the North-West Shelf
Fishery (OPMF) | latisulcatus), (Minimal fishing with most prawning activities
brown tiger | occurred in concentrated in the
prawns (Penaeus | 2017) shallower water off the
esculentus), mainland.
endeavour The boundaries of the
prawns OPMF are ‘all the Western
(Metapenaeus Australian waters between
spp.) the Exmouth Prawn Fishery
and the Nickol Bay prawn
fishery east of 114°39.9' on
the landward side of the 200
m depth isobath’.
Pilbara Variety of Demersal trawl | No fishing in operational X v N/A
Demersal demersal and trap in | area and PW mixing zone.
Scalefish scalefish various  zones | Northern portion of EMBA
including
goldband snapper
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Potential for interaction in the

: _ o EMBA
Target Species Fishing Method Area Description Area Operational Area
Fishery (Line, | (Pristipomoides and operates | overlies both trawl and trap
Trawl and Trap) | multidens),  red year round. areas.
emperor
(Lutjianus sebae)
and bluespotted
emperor
(Lethrinus
punctulatus).
Pilbara Blue  Swimmer | 2017/2018: 60 | Variety of gear | The  majority of the X v N/A
Developmental | (Portunus tonnes (total | but mostly | commercially and
Crab Fishery armatus) number commercial crab | recreationally-fished stocks
Mud Crab (Scylla | includes pots (Hourglass | are concentrated in the
spp) Kimberley traps used in | coastal embayments and
Developing Mud | inshore  waters | estuaries between
Crab Fishery) from Onslow | Geographe Bay in the south
through to Port | west and Nickol Bay in the
Hedland with | north.  Crabbing activity
most commercial | along the Pilbara coast is
and activity | centred largely on the
occurring in and | inshore waters from Onslow
around Nickol | through to Port Hedland,
Bay) with most commercial and
Recreational recreational activity
fishers use drop | occurring in and around
nets or scoop | Nickol Bay.
nets, with diving
for crabs
becoming
increasingly
popular
Pilbara Fish | Variety of | 2017/2018: Demersal trawl The Pilbara Fish Trawl X v N/A
Trawl (Interim) | demersal 1,780 tonnes (Interim) Managed Fishery
Managed scalefish is situated in the Pilbara
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Operational EMBA Potential for interaction in the

Fishery including region in the north west of
(PFTIMF) goldband snapper Australia. It occupies the
(Pristipomoides waters north of latitude

multidens), red
emperor
(Lutjanus sebae),
bluespotted
emperor
(Lethrinus
punctulatus),
crimson snapper
(Lutjanus
erythropterus),
saddletail
snapper (Lutjanus
malabaricus),
Rankin cod
(Epinephelus
multinotatus),
brownstripe
snapper (Lutjanus
vitta), rosy
threadfin  bream
(Nemipterus
furcosus),
spangled
emperor
(Lethrinus
nebulosus) and
frypan Moses’
shapper
(Argyrops
Lutjanusspinifer
russelli).

21°35'S and between
longitudes 114°9'36"E and
120°E. The Fishery is
seaward of the 50 m isobath
and landward of the 200 m
isobath.

The Fishery consists of two
zones; Zone 1 in the south
west of the Fishery (which is
closed to trawling) and Zone
2 in the North, which
consists of six management
areas.
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Operational
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Potential for interaction in the
Operational Area

EMBA

Pilbara Trap | Blue-spot 2017/2018: Use of | Permitted to operate within X v N/A
Managed emperor 400-600 tonnes | rectangular traps | waters bounded by a line
Fishery (PTMF) | (Lethrinus with single | commencing at the
hutchinsi), Red opening and 50 | intersection of 21°56" S
snapper (Lutjanus mm x 70 mm | latitude and the high water
erythropterus), rectangular mesh | mark on the western side of
Goldband panels. Trap | the North West Cape.
snapper fishing normally
(Pristipomoides targets areas
multidens), around rocky
Scarlet perch outcrops and
(Lutjianus reefs
malabaricus),
Red emperor
(Lutjanus sebae),
Spangled
emperor
(Lethrinus
nebulosus),
Rankin cod
(Epinephelus
multinotatus)
Pilbara Line | Variety of | 2017/2018: 50— | Line The Pilbara Trap Managed X v N/A
Managed demersal 115 tonnes Fishery lies north of latitude
Fishery scalefish 21°44° S and between
including longitudes 114°9°36"" E and
goldband snapper 120° E on the landward side
(Pristipomoides of a boundary approximating
multidens),  red the 200 m isobath and
emperor seaward of a line generally
(Lutjanus sebae), following the 30 m isobath.
bluespotted
emperor
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Operational EMBA Potential for interaction in the

(Lethrinus
punctulatus),
crimson snapper
(Lutjanus
erythropterus),
saddletail
snapper (Lutjanus
malabaricus),
Rankin cod
(Epinephelus
multinotatus),
brownstripe
snapper (Lutjanus
vitta), rosy
threadfin  bream
(Nemipterus
furcosus),
spangled
emperor
(Lethrinus
nebulosus) and
frypan  snapper
(Argyrops
spinifer), Ruby
snapper  (Etelis
carbunculus) and
eightbar grouper

(Hyporthodus
octofasciatus)
Roe’s Abalone | Western 2017/2018: Dive and wade | Operating in shallow coastal X v N/A
Australian Roe’'s | commercial: 49 | fishery. waters along WA’s western
abalone (Haliotis | tonnes The commercial | @hd southern coasts from
roei) fishery harvest | Shark Bay to the SA border.

method is a | Divided into 8 management
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Operational
Area

Potential for interaction in the
Operational Area

Recreational: 23
tonnes

single diver
working off a
‘hookah’

(surface-supplied
breathing

apparatus) using
an abalone ‘iron’

to prise the
shellfish off
rocks. Abalone
divers  operate
from small
fishery vessels
(generally less

than 9 metres in
length).

areas. Commercial fishing
for Roe’s abalone is
managed in 6 separate
regions from the South
Australian border to
Busselton Jetty — Areas 1, 2,
5,6,7 and 8.

Area 8 of the fishery was not
fished in 2013.

EMBA

Variety of smaller

Shark Bay Crab | Blue swimmer | 2017/2018: 443 | Trawl and trap Waters of Shark Bay north X v N/A
Interim crab  (Portunus | tonnes total of Cape Inscription, to
Managed armatus) Crab: 153 Bernier and Dorre Islands
Fishery tonnes and Quobba Point.
In addition, two fishers with
long-standing histories of
trapping crabs in Shark Bay
are permitted to fish in the
waters of Shark Bay south of
Cape Inscription.
Shark Bay | Western king | 2017/2018: Low opening | The boundaries of the Shark X v N/A
Prawn prawn (Penaeus | 1,608 tonnes otter trawls Bay Prawn Managed
Managed latisulcatus), Fishery are located in and
Fishery brown tiger prawn near the waters of Shark
(Penaeus Bay
esculentus),

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields)

Page 133 of 522



TV-00-RI-00003.01

Santos

Target Species Catch’ Fishing Method Area Description Operational  EMBA Potential for l.nteractlon in the
Area Operational Area
prawn species
including
endeavour
prawns
(Metapenaeus
spp.) and coral
prawns (various
species).
Shark Bay | Saucer Scallop | 2017/2018: Low opening | The boundaries of the Shark X v N/A
Scallop (Ylistrum balloti) 1,632 tonnes otter trawls Bay Scallop Managed
Managed Fishery are located in and
Fishery near the waters of Shark
Bay
South Coast | Insufficient Insufficient Insufficient Bunbury to the South X v N/A
Open Access | information information information Australian Border
Netting Fishery
South West | Insufficient Insufficient Insufficient Insufficient information X v N/A
Coast Beach | information information information
Net
South West | Saucer scallops | 2017/2018: 460 | Otter trawls Waters between 31°34°27”S X v N/A
Trawl Managed | (Ylistrum balloti) t meat weight and 115°8’8"E where it
Fishery (2,301 t whole intersects with the high
(SWTMF) weight) water mark at Cape Leeuwin
and on the landward side of
the 200 m isobath.
Temperate Gummy shark | 2017/2018: Demersal gilinets | The Temperate Demersal X v N/A
Demersal (Mustelus 2016-17Sharks | and power- | Gillnet  and Demersal
Gillnet and | antarcticus), and rays: 936 | hauled reels (to | Longline fisheries consists
Demersal dusky shark | tonnes target sharks) of Zone 1 of the Joint
Longline (Carcharhinus Scalefish: 133 | Demersal Authority Southern
obscurus), tonnes longline Demersal  Gillnet  and
whiskery  shark Demersal Longline
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Target Species Catch’ Fishing Method Area Description Operational  EMBA Potential for l.nteractlon in the
Area Operational Area
Fisheries (Furgaleus macki) Managed Fishery and the
(TDGDLF) and sandbar West Coast Demersal
shark Gillnet and Demersal
(Carcharhinus Longline (Interim) Managed
plumbeus). Fishery.

The Joint Authority Southern
Demersal Gillnet and
Demersal Longline
Managed Fishery
(JASDGDLF) spans the
waters from 33° S latitude to
the WA/SA border and
comprises three
management zones Zone 1
extends southwards from
33° Sto 116° 30’ E longitude
off the south coast. Zone 2
extends from 116°30° E to
the WA/SA border (129° E).
A small number of Zone 3
units permit fishing
throughout Zone 1 and
eastwards to 116° 55’40” E.

The West Coast Demersal
Gillnet and Demersal
Longline (Interim) Managed
Fishery (WCDGDLF)
technically extends
northwards from 33° S
latitude to 26° S longitude.
However, the use of shark
fishing gear has been
prohibited north of 26° 30’ S
(Steep Point) since 1993.

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 135 of 522



TV-00-RI-00003.01

Santos

Target Species

Catch?

Fishing Method

Area Description

Operational
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Potential for interaction in the
Operational Area

Demersal gilinet and
longline fishing inside the
250 metre depth contour
has been prohibited off the
Metropolitan coast (between
latitudes 31° S and 33° S)
since November 2007.

EMBA

hebraicum), Pink
snapper (Pagrus
auratus) with

seaward to the 200 nm
boundary of the Australian
Fishing Zone (AFZ).

Warnbro Sound | Blue  Swimmer | 2017/2018: Drop nets, scoop | Includes Warnbro sound X v N/A
Crab Managed | (Portunus closed to | nets, diving and adjacent water,
Fishery armatus) commercial and extending from Becher Point
Blue  swimmer | recreational to John Point.
crab  (Portunus | fishing
armartus)
West Coast | Crystal  (Snow) | 2017/2018: Baited pots | North of latitude 34° 24' S X v N/A
Deep Sea | crabs (Chaceon | 164.4 tonnes operated in a | (Cape Leeuwin) and west of
Crustacean albus), Giant longline the  Northern  Territory
(Interim) (King) crabs formation in the | border on the seaward side
Managed (Pseudocarcinus shelf edge | of the 150 m isobath out to
Fishery gigas) and waters (>150 m) | the extent of the AFZ, mostly
Champagne in 500 to 800 m of water.
(Spiny) crabs
(Hypothalassia
acerba).
West Coast | West Coast | 2017/2018: 248 | Handline and | The WCDSIMF X v N/A
Demersal Inshore tonnes drop line encompasses the waters of
Scalefish Demersals: the Indian Ocean just south
(Interim) West Australian of Shark Bay (at 26°30’S) to
Managed Dhufish just east of Augusta (at
Fishery (Glaucosoma 115°30E) and extends
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other species
captured

including
Redthroat
Emperor
(Lethrinus
miniatus), Bight
Redfish
(Centroberyx
gerrardi) and
Baldchin Groper
(Choerodon
rubescens).

West Coast
Offshore
Demersals:

Eightbar Grouper
Hyporthodus
octofasciatus,
Hapuku Polyprion
oxygeneios, Blue-
eye Trevalla
Hyperoglyphe
antarctica and
Ruby Snapper
Etelis
carbunculus.

The commercial fishery is
divided into five
management areas
comprising four inshore
areas and one offshore
area. The inshore areas, i.e.
Kalbarri, Mid-West,
Metropolitan and South-
West, extend outwards to
the 250 m depth contour,
while the Offshore Area
extends the entire length of
the fishery from the 250 m
depth contour to the
boundary of the AFZ.

West
Estuarine
Managed
Fishery

Coast

Blue swimmer
crab  (Portunus
armartus)

2017/2018:

353 tonnes
(blue swimmer
crab)

commercial and

Drop nets, scoop
nets, diving
(crabs)

Includes the waters of the
Swan and Canning Rivers
(Area 1), the waters of the
Peel Inlet and Harvey
Estuary, together with the
Murray Serpentine, Harvey

N/A
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EMBA

(Arripis
truttaceus),
Australian herring
(Arripis
georgianus),
sourthern school
whiting  (Sillago
bassensis),
yellowfin  whiting
(Sillago
schomburgkii),
yelloweye mullet
(Aldrichetta
forsteri),
(Pomatomus
saltarix), southern
garfish
(Hyporhamphus
melanochir),
silver trevally
(Pseudocaranx
georgianus) and
King George

tailor

Line fishing
(recreational)

Nearshore: Cockburn
Sound Fish Net Managed
Fishery operating within in
Cockburn sound, South
West Coast Salmon
Managed Fishery operating
on various beaches south of
the Perth Metropolitan area,
West Coast Beach Bait
Managed Fishery operating
on beaches spanning from
Moore River to Tim’s Thicket
and the South West Beach
Seine Fishery operating on
various beaches from Tim’s
Thicket southwards to Port
Geographe Bay Marina.

Estuarine: West Coast
Estuarine Managed Fishery
operating in the

Swan/Canning and Peel
Harvey estuaries, and in the
Hardy Inlet

58-77  tonnes and Dandalup Rivers (Area
recreational 2) and waters of the Hardy
Inlet (Area 3).
Of these areas only Areas 1-
2 are permitted for crab
fishing.
West Coast | Nearshore: 2017/2018: Haul, beach | Five commercial fisheries X v N/A
Nearshore and | whitebait 353 tonnes seine and gill | target nearshore and/or
Estuarine (Hyperlophus netting estuarine finfish in the West
Finfish vittatus), western (commercial). Coast Bioregion.
Fisheries Australian salmon
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whtiting
(Sillaginodes
punctate).

Estuarine: sea
mullet (Mugil
cephalus),
estuary  cobbler
(Cnidoglanis
macrocephalus)
and black bream
(Acanthopagrus
butcheri).

West Coast
Nearshore Net
Managed
Fishery

Southern garfish
(Hyporhamphus
melanochir),
Australian herring
(Arripis
georgianus),

Insufficient
information

Insufficient
information

Insufficient information

West Coast
Purse Seine
Fishery

Scaly mackerel
(Sardinella
lemuru), pilchard
(S. sagax),
Australian
anchovy
(Engraulis
australis),
yellowtail scad
(Trachurus
novaezelandiae)
and maray
(Etrumeus teres).

2017/2018:
1,095 tonnes

Purse seine gear

Waters between Ningaloo
and Cape Leeuwin including
three  separate  zones:
Northern Development
(22°00’S to 31°00’S), Perth
Metropolitan (31°00'S to
33°00'S) and Southern
Development Zone (33°00’S
to Cape Leeuwin).
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West Coast | Western rock | 2016: 272 — 400 | Baited traps | The fishery is situated along X v N/A
Rock Lobster | lobster (Panulirus | tonnes (346-481 | (pots). the west coast of Australia
Managed cygnus) tonnes  based | pots and diving | Petween Latitudes 21°44" to
Fishery on updated | (recreational 34°24" S. The fishery is
(WCRLMF) average weight) catch) managed in three zones:
Zone A — Abrolhos Islands,
north of latitude 30° S
excluding the Abrolhos
Islands (Zone B) and south
of latitude 30° S (Zone C).
West Coast | Gummy shark | 2016/2018: 936 | Demersal gillnets | Operates between 26° and X v N/A
Demersal (Mustelus tonnes of sharks | and demersal | 33° S.
Gillnet and | antarcticus), and rays longline (not
Demersal dusky shark widely used)
Longline (Carcharhinus
(WCDGDLF)* obscurus),
whiskery  shark
(Furgaleus macki)
and sandbar
shark (C.
plumbeus)
Mackerel Spanish mackerel | 2016: Trolling or | The Fishery extends from X v N/A
Fishery (Scomberomorus | commercial: handline the West Coast Bioregion to
commerson), The commercial | Near-surface the WA/NT border, to the
grey mackerel | caich of spanish | trolling gear from 200 nautical mile AFZ with
(S.semifasciatus), | mackerel was | vessels in | most effort and catches
with other species | 276 tonnes in | coastal  areas | fecorded north of Geraldton,
from the genera | 516 (Gaughan | around reefs, | especially from the
Scomberomorus, | g Santoro, | shoals and | Kimberley —and  Pilbara
Grammatorcynus | 2018) headlands. coasts of the Northern
and e Bioregion. Restricted to
. Jig fishing is also
Acanthocybium coastal and  shallower
o used to capture
also contributing waters.
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to commercial
catches.

grey  mackerel
(S.semifasciatus)

Catches are reported
separately for three Areas:

Area 1 - Kimberley (121° E
to WA/NT border);

Area 2 -Pilbara (114° E to
121° E);

Area 3 - Gascoyne (27° S to
114° E) and West Coast
(Cape Leeuwin to 27° S).

Western
Australian Pearl
Oyster
Managed
Fishery

Indo- Pacific
silver-lipped pearl
oyster (Pinctada
maxima).

2018: 468,573
shells

Drift diving
restricted to
shallow diveable
depths. The
collection of pearl
oysters for the
Pearl Oyster
Managed Fishery
is restricted to
shallow  diving
depths below 35
m. Divers are
attached to large
outrigger booms
on a vessel and
towed slowly
over the pearl
oyster beds,
harvesting

legalised oysters
by hand as they
are seen.

The fishery is separated into
four zones:

Pearl Oyster Zone 1: NW
Cape (including Exmouth
Gulf) to longitude 119°30’E.
There are five licensees in
this zone. No fishing in this
zone since 2008

Pearl Oyster Zone 2: East of
Cape Thouin (118°20° E)
and south of latitude 18°14"
S. The 9 licensees in this
zone also have full access to
Zone 3. This zone is the
mainstay of the fishery.

Pearl Oyster Zone 3: West
of longitude 125°20" E and
north of latitude 18°14" S.
The 2 licensees in this zone
also have partial access to
Zone 2.

Pearl Oyster Zone 4: East of
longitude 125°20° E to the

N/A
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Western Australia/Northern
Territory border. Although all
licensees have access to
this zone, exploratory fishing
has shown that stocks in this
area are not economically
viable. However, pearl
farming does occur.

EMBA

Western
Australian Sea
Cucumber
Fishery
(formerly known
as Beche-de-
mer)

Western
Skipjack Tuna
Fishery

Sandfish
(Holothuria
scabra) and
deepwater redfish
(Actinopyga
echinites).

Skipjack tuna
(Katsuwonus

pelamis)

2016: 93 tonnes

2017-18: None
in either zones

Hand-harvest
fishery, with
animals caught
principally by
diving, and a
smaller amount
by wading.

No active
commercial
fishing within the
operational area
in the past years;
however
fisheries overlap

The Western Australian Sea
Cucumber Fishery is
permitted to operate
throughout WA waters with
the exception of a number of
specific closures around the
Dampier Archipelago, Cape
Keraudren, Cape Preston
and Cape Lambert, the
Rowley Shoals and the
Abrolhos Islands.

The fishery is primarily
based in the northern half of
the State, from Exmouth
Gulf to the Northern
Territory border.

The Skipjack Tuna Fishery
is split into two sectors; east
and west. The Western
Skipjack Tuna Fishery is
located in all Australia
waters west of 1420 30’

v

v

N/A

No

Should the fishery recommence
efforts in the future, fishing effort in
the operational area and wider
EMBA will not occur as historical
fishing effort was concentrated off

Commonwealth Managed Fisheries

southern Australia
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the EMBA and
therefore fishing
vessels could be
encountered in

00°E, out to 200 nm from the
coast.

There has been no fishing
effort in the Skipjack Tuna

low density. Fishery since the 2008-09
season, and in that season
activity concentrated  off
South Australia (Department
of Agriculture 2019).
Southern Southern bluefin | 2017-18: 6,159 | Purse seine | Fishery includes all waters v No
Bluefin  Tuna | tuna (Thunnus | tonnes vessels primarily | of Australia, out to 200 nm Given the current distribution of
Fishery maccoyii). in Great | from the coast. No current fishing effort and fishing methods
Australian Bight | effort on the North West utilised by the industry, fishing for
all year round | Shelf, fishing activity is Bluefin tuna is unlikely to occur in
and longline off | concentrated in the Great the operational area.
southern NSW in | Australian Bight and off
winter. South-east Australia
Around 98% of | (Department of Agriculture
Australia’s  SBT | 2019).
quota is taken by
5-10 purse seine
vessels fishing
for 13-25 kg
southern bluefin
tuna.
Western Tuna | Broadbill 2018: 278 | Pelagic, longline, | Extends westward from v No
and Billfish | swordfish tonnes minor line and | Cape  York Peninsula Over the last five years, fishing
Fishery (Xiphias gladius), purse seine. (142°30" E) off Queensland effort has been concentrated south
albacore tuna to 34° S off the WA west of the Operational Area. Fishing
(Thunnus coast. It also extends effort from 2014 to 2018 has been
alalunga), striped eastward from 34° S off the recorded from offshore Point
marlin  (Kajikia west coast of WA across the Cloates (Exmouth) south along the
audax), bigeye Great Australian Bight to WA coast to Augusta in the south-
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tuna (7. obesus)
and yellowfin tuna
(T. albacares).

141° E at the South
Australian—Victorian border.
In recent years, fishing effort
has concentrated off south-
west Western Australia and
South Australia with no
current effort on the North
West Shelf (Department of
Agriculture 2019).

EMBA

west of WA (ABARES, Williams et
al., 2019).

North
Slope
Fishery

West
Trawl

Scampi
(crayfish): velvet
scampi
(Metanephrops
velutinus) and
boschmai scampi
(Metanephrops
boschmai).

Deepwater
prawns (penaeid
and carid): pink
prawn
(Parapenaeus
longirostris),
prawn
(Aristaeomorpha
foliacea), striped
prawn (Aristeus
virilis), giant
scarlet prawn
(Aristaeopsis
edwardsiana), red
carid prawn
(Heterocarpus

red

2015-16:
tonnes

33

Demersal trawl
seaward of the
200 m isobath,
but no current
effort in vicinity of
the operational
area and PW
mixing zone and
limited effort
within EMBA.

The North West Slope Trawl
Fishery typically comprises
one or two vessels each
year. Fishing effort often
increases when boats cease
to operate in the Northern
Prawn Fishery (ABARES
Fishery Status Reports,
2019).

No

Given the current distribution of
fishing effort and number of vessels
utilized by the industry, fishing is
unlikely to occur in the operational
area.
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Potential for interaction in the
Operational Area

woodmasoni) and
white carid prawn
(Heterocarpus
sibogae).

EMBA

Western

Deepwater
Trawl Fishery

A diverse range of
species are
caught, ranging
from tropical and
ruby snappers on
the shelf edge to
orange roughy
(Hoplostethus

atlanticus), oreo
dories and bugs
(Ibacus spp.) in
the deeper
temperate waters.

2017-18:
tonnes

101.9

Demersal fish
trawl seaward of
the 200 m
isobath.

Its northernmost point is
from the boundary of the
AFZ to longitude 114° E,
and its southernmost point is
from the boundary of the
AFZ to longitude 115°08’ E.
Deep water off WA, from the
200 m isobath to the edge of
the AFZ.

N/A

Small
Fishery

Pelagic

Australian sardine
(Sardinops
sagax),
mackerel
(Scomber
australasicus),
jack mackerel
(Trachurus
declivis)
redbait
(Emmelichthys
nitidus).

blue

and

2018-19: 9,424
tonnes

Midwater trawl,
purse seine and
jigging and minor
line methods

Extends from Queensland to
southern Western Australia.

N/A
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3.2.5.2 Petroleum Industry

The Exmouth region has a long history of oil and gas industry since oil was first discovered in the Rough
Range field in 1953, 65 km south of Exmouth. Subsequently, the Exmouth Sub-Basin and surrounding
basins have been subject to exploration activity due to their highly prospective hydrocarbon fields. The
operational area and surrounding waters are predominantly used for petroleum exploration and
development. The nearest FPSO is the Woodside Vincent Development (in production licence WA-28-
L).

Four existing FPSO developments are currently operating in the region besides the NV FPSO:

+  Vincent Development (Maersk Ngujima-Yin FPSO) in WA-28-L, approximately 4 km south of the
operational area;

+ Pyrenees Development (Pyrenees Venture FPSO) in WA-42-L, approximately 13 km south east
of the operational area;

+ Enfield Development (Nganhurra FPSO) in WA-28-L, approximately 12 km south west of the
operational area; and

+  Stybarrow Development (Stybarrow Venture MV16 FPSO) in WA-32-L, approximately 28 km south
west of the operational area.

In addition to the FPSOs and in close proximity to the operational area the BHP operated Macedon Gas
Development, including an offshore pipeline, is located approximately 20 km south east of the
operational area (Figure 3-16).
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Figure 3-16: Existing Oil and Gas Activities Operating in the Vicinity of the NV Operations
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3.2.5.3 Shipping

Under the Commonwealth Navigation Act 1912, all vessels operating in Australian waters are required
to report their location on a daily basis to the Rescue Coordination Centre (RCC) in Canberra. This
Australian Ship Reporting System (AUSREP) is an integral part of the Australian Maritime Search and
Rescue system and is operated by Australian Maritime Safety Authority (AMSA) through the RCC.

There is a shipping route heading northeast approximately 40 km to the north west of the operational
area; however, a relatively small number of vessels use this (AIS, 2020) (Figure 3-17).
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3.2.6 Windows of sensitivity

Timing of peak activity for threatened and migratory species and other relevant, significant sensitivities
is given in Table 3-11.
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Table 3-11: Windows of Sensitivity in the Vicinity of the EMBA

: Receptors
Categories JAN FEB MAR APR MAY JUN | JUL | AUG SEP OCT NOV

(critical life cycle stages)

Non-coral benthic
invertebrates

Physical
environment and

habitats Macroalgae

Other benthic habitats

Coral (spawning periods)

shedding fronds

Fish/ Sharks and fisheries species

Fisheries species spawning/aggregation times '

Baldchin groper

Blacktip shark

MarineFaunalinciy RyA clie el
threatened/

Goldband snapper

migratory species)

King George whiting

Pink snapper

Rankin cod

Red Emperor

Spangled Emperor

Sandbar shark -
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. Receptors
Categories » . JAN
(critical life cycle stages)

MAY JUN JUL AUG SEP A OCT NOV

FEB | MAR

APR

Spanish mackerel

Marine Mammals

Humpback whale (migration)

Blue whale (migration)

Marine Reptiles

Hawksbill turtle’s resident
adult and juveniles?

Hawksbill turtle (mating
aggregations?)

Hawksbill turtle (nesting and
internesting?)

Hawksbill turtle (hatching™)

Flatback turtles (resident
adult and juveniles?)

Widespread throughout NW Shelf waters, increased density over soft bottom habitat 10 — 60m deep,
post hatchling age classes and juveniles spread across shelf waters

Flatback turtle (mating
aggregations?)

Flatback turtle (nesting and
internesting?)

Flatback turtle (hatching?)
Flatback turtle (nesting?)
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. Receptors
(071 [=To [o] 115 » . JAN | FEB | MAR MAY | JUN | JUL | AUG SEP OCT NOV
(critical life cycle stages)
Green turtles (resident adult
and juveniles?)

Green turtle (mating
aggregations?)

Green turtle nesting and
internesting?)

Green turtle (hatching?)

Loggerhead turtles (resident
adult and juveniles?)

Loggerhead turtle (mating
aggregations?)

Loggerhead turtle (nesting
and internesting?)

Loggerhead turtle
(hatching?)

Olive Ridley turtle (nesting)

Leatherback turtles

Short-nosed seasnake

Seabirds

Terns, shearwaters, petrels
(nesting)
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Receptors

(071 [=To [o] 115 » . JAN | FEB | MAR APR MAY | JUN | JUL | AUG SEP OCT NOV
(critical life cycle stages)

Commercial Managed
Fisheries

Oil and gas

Shipping

Tourism/ recreational None applicable

KEY / NOTES Peak activity, presence reliable and predictable " Information provided from Department of Fisheries consultation

Lower level of abundance/activity/presence 2 Information provided by K. Pendoley

Very low activity/ presence

Activity can occur throughout year

Proposed timing of activity
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4 Stakeholder Consultation

OPGGS(E)R 2009 Requirements

Regulation 9AB

If the Regulator’s provisional decision under regulation 9AA is that the environment plan includes
material apparently addressing all the provisions of Division 2.3 (Contents of an environment plan),
the Regulator must publish on the Regulator’s website as soon as practicable:

(a) the plan with the sensitive information part removed; and

(b) the name of the titleholder who submitted the plan; and

(c) a description of the activity or stage of the activity to which the plan relates; and
(d) the location of the activity; and

(e) alink or other reference to the place where the accepted offshore project proposal (if any)
is published; and

(f) details of the titleholder's nominated liaison person for the activity.

Note: If the plan is a seismic or exploratory drilling environment plan, the Regulator must
also publish an invitation for public comment on the plan: see regulation 11B.

Regulation 16

16 The environment plan must contain the following:

(b) a report on all consultations under regulation 11 A of any relevant person by the
titleholder, that contains:

(i) asummary of each response made by a relevant person; and

(i) an assessment of the merits of any objection or claim about the adverse impact of
each activity to which the environment plan relates; and

(i) a statement of the titleholder's response, or proposed response, if any, to each
objection or claim; and

(iv) a copy of the full text of any response by a relevant person.

4.1 Summary

The NV Operation is located in the Exmouth Basin in Commonwealth waters offshore NorthWest
Australia. The nearest mainland coast is 50 km to the south, with North Muiron Island situated about 30
km in a south-easterly direction from the operation.

The NV Operation comprises three subsea oil field developments serviced by a single Floating
Production, Storage and Offloading vessel (FPSO), the Ningaloo Vision. The Van Gogh oil field
development commenced production in 2010 and the nearby Coniston and Novara oil field
developments were tied back to the Van Gogh subsea infrastructure in 2015 and 2016 respectively.
The Van Gogh Infill Drilling Program was also completed in 2018.

Santos has a long operating history with this facility and is familiar with local community stakeholders
and other users of the marine environment in the region. Stakeholders have been engaged regarding
activities associated with this operation since its development.

Stakeholders (Table 4.1) were informed of activities covered in this EP revision via several channels of
engagement commencing in February 2019, including:

+  Santos’ Quarterly Consultation Update distributed to the company’s wider stakeholder cohort;

+ Ningaloo Vision Operations Environment Plan Revision Consultation Package distributed to
identified stakeholders in March 2019, May 2019, February 2020 and March 2020;
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+ Ningaloo Vision Operations Environment Plan Revision Consultation Information for Commercial
Fishers distributed to identified fishing licence holders;

+  Exmouth Community Reference Group meetings held in March, August and November 2019 and
March 2020;

+  One on one briefings with individuals and groups as required, and

+ Santos’ regular presence in Exmouth and attendance at community functions also supports
communications with the wider community.

Based on Santos’ experience with the existing facility, and from subsequent stakeholder feedback and
regulator discussions, the primary stakeholder issues of concern for this activity are:

+  Oil spill response management (addressed in Section 6.8); and
+ Interaction with other marine users, specifically commercial fishers (addressed in Section 6.5).

Santos has considered all stakeholder responses and assessed the merits of all objections and claims
about the potential impact of the activity. The process adopted to assess these claims is outlined in
Section 4.4. A summary of Santos’ response statements to the objections and claims is provided in
Table 4-2.

Santos considers that consultation with relevant stakeholders has been adequate to inform the
development of this EP. Notwithstanding this, Santos recognises the importance of ongoing stakeholder
consultation and notification and these are described in Table 8-4 and Section 8.9.

4.2 Stakeholder Identification

Santos understands retaining a broad licence to operate depends on the development and maintenance
of positive and constructive relationships with a comprehensive group of stakeholders in the community,
government, non-government, other business sectors and other users of the marine environment.
Fostering effective consultation between Santos and relevant stakeholders is an important part of this
process.

Santos began the stakeholder identification process for this EP with a review of its stakeholder
database, including stakeholders consulted for the current EP and other recent activities in the area,
specifically the Van Gogh In-fill drilling program. The list of stakeholders was then reviewed and refined
based on the defined Operational Area (refer to Section 2.2), the EMBA (refer to Section 3.1) and the
relevance of the stakeholder according to Regulation 11A of the OPGGS (E) Regulations and
NOPSEMA Bulletin #2 Clarifying statutory requirements and good practice consultation (November,
2019). More specifically, stakeholders for this EP were identified through the following:

+  Regular review of legislation applicable to petroleum and marine activities;

+ Identification of marine user groups and interest groups active in the area (e.g., commercial
fisheries, other oil and gas producers, merchant shipping, etc.);

+  Areview of Department of Primary Industries and Regional Development (DPIRD) Fish Cube data;

+ A review of fishing licence holder contact details, from these identified fisheries, as provided by
DPIRD;

+  Utilisation of the WAFIC Oil and Gas consultation services to advise on relevant commercial
fisheries and fishers, and to review and distribute fishery-specific consultation material;

+  Discussions with identified stakeholders to identify other potentially impacted persons;
+ Active participation in industry bodies and collaborations (e.g., APPEA, AMOSC, NERA); and

+ Records from previous consultation activities in the area.
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In addition, new stakeholders who visit Santos’ external facing website may contact the company via
contact details provided online, and information about Santos’ activities in WA is published on the
website for new stakeholders to review. The EP is also published in full on the NOPSEMA website
upon submission, allowing stakeholders to review and comment.

Currently identified stakeholders and an assessment of their relevance under the OPGGS (E)
Regulations for the purposes of consultation for this activity are listed in Table 4-1.

Table 4-1: Assessment of relevance of identified stakeholders for the activity

Relevant

Stakeholder to Activity

Relevance/ Reason for Engagement

Commonwealth government departments/agencies

Australian Maritime Safety Authority | Considered | AMSA is the statutory and control agency for

(AMSA) relevant maritime safety and vessel emergencies in
persons Commonwealth Waters. AMSA is a relevant
under agency when proposed offshore activities

Regulation | may impact on the safe navigation of
11A(1) (a) commercial shipping in Australian waters.

The operational area is in commonwealth

waters.

Department of Defence (DoD) Considered | DoD is a relevant agency where the
relevant proposed activity may impact operational
persons requirements; encroach on known training
under areas and/or restricted airspace, or when

Regulation | nautical products or other maritime safety
11A(1) (a) information is required to be updated.

The operational area is in commonwealth

waters.
Australian Fisheries Management Considered | AFMA is responsible for managing
Authority (AFMA) relevant Commonwealth fisheries and is a relevant
persons agency where the activity has the potential to
under impact on fisheries resources in AFMA

Regulation | managed fisheries.

11A(1) (a) The operational area intersects with
commonwealth managed fisheries.

Department of Agriculture and Considered | DAWR (fisheries) has primary policy

Water Resources (DAWR) — relevant responsibility for promoting the biological,

Fisheries persons economic and social sustainability of
under Australian fisheries. The Department is the

Regulation | relevant agency where the activity has the
11A(1) (a) potential to negatively impact fishing
operations and / or fishing habitats in
Commonwealth waters.

The operational area intersects with
commonwealth managed fisheries.
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Department of Agriculture and Considered | DAWR (vessels and aircraft) has inspection
Water Resources (DAWR) — relevant and reporting requirements to ensure that all
Biosecurity (vessels, aircraft and persons conveyances (vessels, installations and
personnel) under aircraft) arriving in Australian territory comply
Regulation | with international health regulations and that
11A(1) (@) | any biosecurity risk is managed. The
department is the relevant agency where the
titleholder’s activity involves:

+  the movement of aircraft or vessels
between Australia and offshore
petroleum activities either inside or
outside Australian territory

+ the exposure of an aircraft or vessel
(which leaves Australian territory not
subject to biosecurity control) to offshore
petroleum activities.

Australian Marine Oil Spill Centre Considered | AMOSC operates the Australian oil industry’s
(AMOSC) relevant major oil spill response facility.

persons

under

Regulation

11A(1) (a)

State government departments/agencies

Department of Transport (DoT) Considered | DoT is the control agency for marine pollution
relevant emergencies in State waters.
persons
under
Regulation
11A(1) (b)
Department of Primary Industries Considered | DPIRD is responsible for managed West
and Regional Development (DPIRD) | relevant Australian State fisheries.
persons The operational area intersects with state
under managed fisheries.
Regulation
11A(1) (b)
Department of Biodiversity, Considered | DBCA is a relevant State agency responsible
Conservation and Attractions relevant for the management of State marine parks
(DBCA) persons and reserves and protected marine fauna and
under flora.
Regulation | The operational area is adjacent to state
11A(1) (b) marine reserves.
Department of Mines, Industry Considered | Department responsible for the management
Regulation and Safety (DMIRS) relevant of offshore petroleum in the adjacent State
persons waters.
under
Regulation
11A(1) (¢)
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Neighbouring operators / exploration companies

Woodside

Considered
relevant
persons
under
Regulation
11A(1) (e)

Woodside is listed as the titleholder of an
adjacent petroleum permit.

BHP

Industry bodies

Considered
relevant
persons
under
Regulation
11A(1) (e)

BHP is listed as the titleholder of an adjacent
petroleum permit.

Western Australian Fishing Industry | Considered | WAFIC is the peak industry body

Council (WAFIC) relevant representing the interests of the WA
persons commercial fishing, pearling and aquaculture
under sector. The operational area intersects with
Regulation | State-managed fisheries.
11A(1) (e)

Commonwealth Fisheries Considered | The CFA is a representative body for

Association (CFA) relevant Commonwealth fisheries. The operational
persons area intersects with several Commonwealth-
under managed fisheries. The CFA is also listed on
Regulation | the AFMA website as a contact for petroleum
11A(1) (e) | operators to use when consultation with

fishing operators is required.

Marine Tourism WA (MTWA) Considered | MTWA represents the charter sector in WA.
relevant Charter fishing occurs in the region. MTWA is
persons identified as being able to assist in reaching
under its membership if required.

Regulation
11A(1) (e)

Recfishwest Considered | Recfishwest is the peak body representing
relevant recreational fishers in WA. Recreational
persons fishing occurs in the region. Recfishwest is
under identified as being able to assist in reaching
Regulation | its membership if required.
11A(1) (e)

Australian Southern Bluefin Tuna Considered | ASBTIA represents the Australian SBT

Industry Association (ASBTIA) relevant industry. ASBTIA is also listed on the AFMA
persons website as a contact for petroleum operators
under to use when consultation with
Regulation Commonwealth fishing operators is required.
11A(1) (8) | WAFIC advises there is no fishing for

Southern Bluefin in Western Australia.
However stakeholders are alert / concerned
regarding any potential impacts to the
migratory route. Consultation is not required
with licence / quota holders, however
consultation is required with the peak body.
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Community/Exmouth

Cape Conservation Group (CCG) Considered | Exmouth-based Non-government
relevant Organisation (NGO). Focused primarily on
persons protecting and preserving the North West
under Cape, now and for future generations.
Regulation | |gentified as relevant given the location of the
11A(1) (e) operation in relation to marine conservation

areas and biologically important areas for
turtles, and humpback whale migration
pathways. Santos consults with the CCG as
part of informing good environmental
management practices.

Ningaloo Coast World Heritage Considered | The NCWHAC was established as a

Advisory Committee (NCWHAC) relevant representative stakeholder group in 2013 by
persons agreement between the Commonwealth and
under WA governments. One of its many roles is to
Regulation represent the viewpoint of the local and
11A(1) (e) broader community and circulate information

on key matters relevant to the World Heritage
area. Santos consults with the NCWHAC as
part of informing good environmental
management practices.

Shire of Exmouth Considered | Exmouth is the nearest community to Santos’
relevant Ningaloo Vision Operations. The Exmouth
persons Shire is the local government body for the
under region. Santos consults with the local Shire
Regulation | as part of informing good environmental
11A(1) (e) management practices.

North West Cape Exmouth Considered | The corporation is identified as a potentially

Aboriginal Corporation relevant relevant stakeholder for this EP. Santos
persons consults with the Corporation as part of
under informing good environmental management
Regulation practices. .
11A(1) (e)

Exmouth Volunteer Marine Rescue | considered | The EVMRG is identified as a potentially

Group (EVMRG) relevant relevant stakeholder for this EP given its
persons activities in the region.
under
Regulation
11A(1) (e)

Exmouth Game Fishing Club Considered | The EGFC was identified as a potentially

(EGFC) relevant relevant stakeholder for this EP. Recreational
persons fishing may occur in the area of the NV
under operations. EGFC is identified as being able
Regulation | to assist in reaching its membership if
11A(1) (e) required.

DBCA (Exmouth regional branch) Considered | DBCA is a relevant State agency responsible
relevant for the management of State marine parks
persons and reserves and protected marine fauna and
under flora.

Regulation | The operational area is adjacent to state
T1A(1) () | marine reserves.
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DoT (Exmouth regional branch) Considered | DoT is the control agency for marine pollution
relevant emergencies in State waters.
persons
under
Regulation
11A(1) (e)
Exmouth Chamber of Commerce Considered | The Exmouth CCl is a member driven
(CCI) relevant organisation providing information,
persons professional services and support for
under businesses in the local Exmouth area.
Regulation | Santos consults with the CCl as part of
11A(1) (e) informing good environmental management
practices.
Gunn Marine Services Considered | Santos consults with this stakeholder as part
relevant of informing good environmental
persons management practices.
under
Regulation
11A(1) (e)
Exmouth Freight and Logistics Considered | Santos consults with this stakeholder as part
relevant of informing good environmental
persons management practices.
under
Regulation
11A(1) (e)
Base Marine Considered | Santos consults with this stakeholder as part
relevant of informing good environmental
persons management practices.
under
Regulation
11A(1) (e)
Exmouth Tackle and Camping Considered | Santos consults with this stakeholder as part
relevant of informing good environmental
persons management practices.
under
Regulation
11A(1) (e)
Exmouth Bus Charter Considered | Santos consults with this stakeholder as part
relevant of informing good environmental
persons management practices.
under
Regulation
11A(1) (e)
Exmouth Community Reference Considered | The Exmouth Community Reference Group is
Group (CRG) relevant convened three times a year in Exmouth, in
persons collaboration with neighbouring oil and gas
under operators. The membership of this group is
Regulation | diverse and currently includes about 50
11A(1) (e) community representatives. Santos consults

with the CRG as part of informing good
environmental management practices.
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Commercial fisheries - state managed

Pilbara Line Fishery

Considered
relevant
persons
under
Regulation
11A(1) (d)

Commercial Fisheries — commonwealth manage

d

The Ningaloo Vision Operational area
intersects with the Pilbara Line Fishery.
Exmouth is also the home port to some
Pilbara Line fishers. There are nine licenses
in this fishery held by seven licence holders.
On advice from WAFIC, all licence holders in
this fishery have been consulted.

North West Slope Trawl Considered | The boundaries of this fishery overlap the
relevant operational area. On advice from WAFIC,
persons Fishing takes place in water depths between
under 200 and 750 metres. The same licence
Regulation holders in this fishery also hold the licences
11A(1) (d) in the Western Deepwater Trawl (boundary

very close by). Three fishers in this fishery
have been consulted.

Southern Bluefin Tuna Fishery Considered | The boundaries of this fishery overlap the
relevant operational area. On advice from WAFIC,
persons consultation required with ASBTIA, not
under individual licence holders.

Regulation
11A(1) (d)

Western Tuna and Billfish Considered | The boundaries of this fishery overlap the
relevant operational area. On advice from WAFIC,
persons one fisher is potentially active near the
under operational area and should be consulted.
Regulation
11A(1) (d)

4.3 Stakeholder Consultation

The approach to stakeholder consultation for this EP follows the process adopted by Santos for all its
EPs. Some modifications to this approach have been made based on feedback from WAFIC,
commercial fishers and NOPSEMA. These include:

+  Providing more detailed information to commercial fishers, targeted to their fishery, in the initial

consultation packs;

+

consultation material;

+

of ‘relevant’ persons, and

Engaging WAFIC to assist in the review and distribution (if required) of commercial fisher

Refinements to the stakeholder identification process to clearly identify and maintain current lists

+  Clearly documenting and tracking notification commitments to relevant persons.

Key stakeholders were contacted by phone or meeting prior to providing the Ningaloo Vision Operations
Environment Plan Revision Stakeholder Consultation package to increase activity awareness and to
encourage two-way communication. Stakeholders, wherever possible, were provided personal emails
with information tailored to their functions, interests and activities, including outlining why they have
been identified as a relevant stakeholder.

The consultation package contains details such as an activity summary, location map, coordinates,
water depth, distance to key regional features and vessel exclusion zone details. This consultation
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package outlined potential risks and impacts together with a summary of proposed management control
measures. Stakeholders were encouraged to provide feedback on the proposed activity.

Individual fishing licence holders, identified in consultation with WAFIC, were provided the Ningaloo
Vision Operations Environment Plan Revision Stakeholder Consultation package and additional
summary information by email.

Stakeholders were afforded at least four weeks to review consultation packs, although Santos accepted
stakeholder feedback after this period.

4.4 Assessment of stakeholder objections and claims

A summary of the stakeholder consultation undertaken for this EP, including Santos’ assessment of all
stakeholder comments received, is outlined in Table 4-2. A sample of outgoing communications to
stakeholders, consultation packs and an example of a quarterly consultation update is provided is
contained in Appendix E.

Full transcripts between Santos and stakeholders are provided in the Ningaloo Vision Operations
Environment Plan Revision Sensitive Stakeholder Information Report as a confidential submission to
NOPSEMA.

Santos adopted the following process to address objections and claims received during the consultation
process:

+  Santos acknowledged receipt of all comments made by stakeholders;

+ Santos assessed the merits of all objections and claims made by stakeholders. This included
assessing all reasonably available options for resolving or mitigating the degree to which a
stakeholder’s functions, interests or activities may be affected. Control measures were proposed
where reasonably practicable;

+  Santos responded to all stakeholder objections and claims, and advised the stakeholder how each
of their issues would be addressed in the EP;

+  Santos invited the stakeholder to provide additional feedback and comment; and

+ As soon as possible, or on publication of the EP on the NOPSEMA website, Santos advised all
stakeholders who had made an objection or claim, where their specific objection or claim was
represented in the EP.

A similar process was applied to information provided and requests made by stakeholders not deemed
to be an objection or claim.

Santos recognises the importance of ensuring a high degree of transparency in how a titleholder
manages ongoing stakeholder consultation during the life of an activity. As such, should additional
stakeholder comments be received to those described in Table 4-2 then Santos will assess the
comments using the above process, ensuring the EP is updated to document the assessment of any
additional objections or claims.

In relation to stakeholder consultation Santos is of the opinion that Regulation 10A of the OPGGS(E)
Regulations has been met.
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Table 4-2: Consultation summary for activity

Stakeholder Stakeholder Consultation Summary (OPGGS(E) Regulation 16 (b)(i))

Commonwealth departments/agencies
Australian Maritime AMSA was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
Safety Authority (AMSA) | 2019 and a revised consultation package via email on 13 February 2020.

AMSA receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

No comments received to date from AMSA.
Santos has addressed navigational requirements in Table 8-2.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No response required. No assessment required.

Australian Marine Oil AMOSC was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
Spill Centre (AMOSC) 2019 and a revised consultation package via email on 13 February 2020.

AMOSC receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

No comments received to date from AMOSC.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))
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No assessment required. No response required.

Department of Defence | Defence was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
(Defence) 2019 and a revised consultation package via email on 13 February 2020.

Defence responded on 18 February 2020 advising:

+ Defence has no objections to the proposed activities. [INFORMATION 001]

+ The operational area is within the North Western Exercise Area (NWXA) and military restricted airspace (R853A). In order
to ensure Santos activities do not conflict with Defence training, Defence requests a minimum of five weeks notification prior
to the commencement of activities. [REQUEST 001]

+ Please ensure continued liaison with the Australian Hydrographic Service (AHS), ensure that the AHS is notified three weeks
prior to the actual commencement of activities. This information is critical to maritime safety and reduces negative impacts
on other maritime users [REQUEST 002].

Santos responded to Defence on 24 March 2020 and addressed each of the matters raised in their correspondence of 18

February 2020 (refer assessment of stakeholder objections and claims).

Defence receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed

requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

INFORMATION 001 Santos notes Defence has no objections to the Santos responded to Defence confirming this

proposed activities. information would be taken into consideration
in the drafting of the EP

REQUEST 001. Santos responded to Defence and agreed to

In consultation with Defence, Santos advised that this is an existing and notify Defence prior to the NV FPSO leaving

ongoing operational activity and as such, no commencement notification and returning to the operational area, for the

could be provided. planned 2020 shipyard campaign (Refer to
Table 8-4)
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REQUEST 002 Santos agreed to continue liaison with the
In consultation with Defence, Santos confirmed continued liaison with the Australian Hydrographic Service when project
Australian Hydrographic Service when project vessels are in the operational | Vessels are in the operational area for specific
area for specific project/campaign type activities. project/campaign type activities (Refer to
Table 8-4Table 8-4
Australian Fisheries AFMA was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
Management Authority 2019 and a revised consultation package via email on 13 February 2020.
(AFMA) Santos emailed AFMA on 11 December 2019 inviting the Department to provide comment on or discuss Santos’ updated

Scientific Monitoring Plan and baseline data review and/or receive copies of these for information.

AFMA receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

No comments received to date from AFMA.

AFMA has previously advised it is important to consult with all fishers who have entitlements to fish within the proposed activity
area. This can be done through the relevant fishing industry associations or directly with fishers who hold entitlements in the
area. Santos has consulted directly with relevant fishers and fishing industry associations as outlined in Table 4.2.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.
Department of The Department (Biosecurity) was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package
Agriculture and Water via email on 27 May 2019 and a revised consultation package via email on 13 February 2020.

Resources— Biosecurity | The department responded on 21 February 2020 providing advice on the Australian Government's biosecurity requirements. In
(vessels, aircraft and summary, the department advised:

personnel) + It is our understanding that your intended operating practices may expose domestic conveyances (support vessels and
aircraft) to interactions with the survey vessel which may pose an unacceptable level of biosecurity risk. Where domestic
conveyances become exposed through interactions with persons, goods or conveyances outside Australian territory they
automatically become subject to biosecurity control upon their return. If the department concludes that the level of biosecurity
risk associated with the survey vessel is low, within the meaning of the Biosecurity (Exposed Conveyances — Exceptions
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from Biosecurity Control) Determination 2016 (the Determination), an exposed conveyance may be eligible for an exception
from biosecurity control. [CLAIM 001]

+ For exposed conveyances to be assessed as low risk, the offshore installation must demonstrate that it meets the
requirements set out in the Determination. To have risk status assessed, offshore installation projects must apply to the
department at least one month prior to project commencement. The department will work with installation representatives to
assess the biosecurity risk of the installation and associated support conveyances (vessels and aircraft). Note: To be eligible,
an exposed conveyance must meet all circumstances as outlined in section 6 of the Determination. [INFORMATION 001]

+ Please review the department’s Offshore Installations webpage and associated Offshore Installations Biosecurity Guide
which provides specific biosecurity information for operators of offshore installations and notify the department where your
project which may have conveyance interactions with Australian territory, or to discuss a biosecurity assessment [REQUEST
001]

+ Please also review Australian ballast water and biofouling requirements and pre-arrival reporting using MARS. [REQUEST
002]

Santos responded to the Department on 30 March 2020 and addressed each of the matters raised in their correspondence of
21 February 2020 (refer assessment of stakeholder objections and claims).

It is also noted that Santos met with the Department on 26 August 2019 regarding biosecurity of offshore platforms. The focus
largely related to whether Santos WA had retained a “low risk” quarantine/biosecurity status for its offshore platforms and
FPSO, and how Santos WA will manage the risk for vessels going from port out to these sites and back again. Santos WA has
confirmed a current low risk status of its offshore installations and is continuing to work with the Department to determine
subsequent risk management arrangements.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

[CLAIM 001] Santos has addressed biosecurity requirements in Table 8.2, Santos has addressed the Department's
CM-39. Biosecurity requirements through
implementation of Santos’ Invasive Marine
Species Management Plan (EA-00-RI-10172)
as provided for in Table 8-2 (control measure
CM-39).
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INFORMATION 001] Santos Notes DAWR comments. No response required.

[REQUEST 001] Santos responded to DAWR seeking further

Santos acknowledges the biosecurity requirements outlined by DAWR and will | discussion on the matters.
continue to liaise with the Department for clarity to ensure compliance with
their requirements.

[REQUEST 002] Santos responded to DAWR and confirmed
Santos has addressed the Department's ballast water and antifouling | their requirements would be considered in the
requirements through implementation of Santos’ Invasive Marine Species | evision of the EP.

Management Plan (EA-00-RI-10172) as provided for in Table 8-2 (control
measures CM-40 and 41).

Department of The Department (Fisheries) was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package
Agriculture and Water via email on 27 May 2019 and a revised consultation package via email on 13 February 2020.

Resources — Fisheries Santos emailed the Department on 11 December 2019 inviting the Department to provide comment on or discuss Santos’
updated Scientific Monitoring Plan and baseline data review and/or receive copies of these for information.

No comments received to date.
Santos has assessed the impact to fish and commercial fisheries in Section 6.5

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

State Government Departments ‘

Department of Transport | DoT was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
(DoT) 2019.

DoT responded to the consultation package via email on 4 June 2019 advising:

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 168 of 522



TV-00-RI-00003.01 Santos

+ If there are any changes to the corresponding Oil Spill Contingency Plan/Oil Pollution Emergency Plan, or change to spill
risk, please ensure that the Department of Transport is consulted in accordance with the requirements outlined in the
Department of Transport Offshore Petroleum Industry Guidance Note — Marine Qil Pollution: Response and Consultation
Arrangements (September 2018). [REQUEST 001]

Santos responded to DoT on 5 June 2019 confirming their comments would be taken into account in the revision of the EP and
OPEP.

DoT was provided the revised Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 13
February 2020.

DoT responded on 24 February 2020 advising:
+ No further comments beyond that which has already been provided [INFORMATION 001].

DoT receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

[REQUEST 001] Santos will provide DoT information requested as per the Santos responded to DoT and confirmed their
Department of Transport Offshore Petroleum Industry Guidance Note — requirements would be considered in the
Marine Oil Pollution: Response and Consultation Arrangements (September | revision of the EP.

2018), upon submission of the EP.

[INFORMATION 001] Santos notes DoT comments. No response required.

Department of Primary DPIRD was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 23 May
Industries & Regional 2019.

Development (DPIRD) DPIRD responded to the consultation package via email on 20 June 2019:
+ Requesting that Santos consult the following representative bodies as appropriate to the proposed activities [REQUEST
001]:

+  Western Australian Fishing Industry Council (WAFIC);
+ Pearl Producers Association of WA,
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+ Recfishwest; and
+ Relevant Traditional Owner groups.

+ The Department also requested that individual commercial fishers and charter operators who fish in the affected area are
consulted. [REQUEST 002]

+ The Department provided guidance on where to access information on the relevant fisheries and fish stock in the proposed
area. [INFORMATION 001]

+ In the event of an oil spill or discharge of any other pollutant into the environment, the Department requested that its spill
response officer is contacted within 24 hours of Santos reporting the incident to the appropriate authority. [REQUEST 003]

+  When developing the Oil Pollution Emergency Plan (OPEP), the Department requested that Santos collects and maintains
marine baseline data to compare against any post-spill monitoring to determine the nature and extent of any impacts. This
data should be made available to the Department upon request. [REQUEST 004]

+ The Department expects that Santos in its EP has considered and incorporated the recommendations published by
NOPSEMA on Produced Formation Water regarding the Ningaloo Vision Operations. [REQUEST 005]

+ Spawning grounds and nursery areas for key fish species are particularly vulnerable to the impacts of spills or sudden
changes to the marine environment such as water quality, temperature. The Department therefore requested that specific
strategies are developed in the EP and/or OPEP to mitigate these risks. DPIRD provided updated finfish spawning
information, based on the most current science from relevant scientists. [REQUEST 006]

Santos responded to DIPRD on 4 July 2019 and addressed each of the matters raised in their correspondence of 20 June

2019 (refer assessment of stakeholder objections and claims). Santos offered to provide further information on the EP, OPEP

or Oil Spill Scientific Monitoring Plan.

Santos emailed DPIRD on 11 December 2019 inviting the Department to provide comment on or discuss Santos’ updated

Scientific Monitoring Plan and baseline data review and/or receive copies of these for information.

DPIRD was provided a copy of the revised Ningaloo Vision Operations Environment Plan Revision Consultation Package via
email on 13 February 2020 and invited to provide any addition comments.

No further comments were received from DPIRD.

DPIRD receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
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information and
Regulation 16 (b)(iii))

requests (OPGGS(E)

[REQUEST 001] Santos has consulted with the relevant peak fishery bodies,
charter operators and Traditional Owner groups as identified in Table 4-1.

Santos responded to DPIRD acknowledging
their request and the groups consulted.

[REQUEST 002] Santos has consulted individual commercial fishers who fish
near the operational area. Santos utilised the WAFIC QOil and Gas consultation
services and DPIRD data to identify relevant commercial fisheries and fishers
for consultation.

Santos responded to DPIRD acknowledging
their request and the action being taken.

[INFORMATION 001] Santos has assessed the impact to fish and
commercial fisheries in Section 6.5

Santos responded to DPIRD acknowledging
the information provided and the action being
taken.

[REQUEST 003] Santos has included notification details of the DPIRD spill
response officer in the corresponding Qil Pollution Emergency Plans
(OPEPs) for the EP.

Santos responded to DPIRD acknowledging
their request and the action taken.

[REQUEST 004] The OPEPs developed for these activities contain spill
response strategies that have been developed to mitigate impacts to key
environmental sensitivities which include marine and coastal habitats, fauna
and socio-economic activities. The OPEPs detail the net environmental
benefit analysis process that would be followed to verify that strategies and
tactics are selected that provide the greatest net benefit to the environment,
this considers the spatial and temporal sensitivity of resources at risk, which
would include fish habitats, fisheries and fishing activities, where relevant.

Santos responded to DPIRD acknowledging
their request and the action taken.

[REQUEST 005] The OPEPs detail Santos’ oil spill scientific monitoring
arrangements that would be implemented in the event of a spill. The
scientific monitoring plans provides details of monitoring that would be
implemented across all key environmental receptors including arrangements
for monitoring fish, fisheries and aquaculture. Santos has identified relevant
baseline data for its scientific monitoring plans and outlines the process for
collecting further data for impact assessment.

Santos responded to DPIRD acknowledging
their request and the action taken.

[REQUEST 006] Santos has considered DPIRD comments and included an
assessment within Section 6.7

Santos responded to DPIRD acknowledging
their request and the action taken.
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Department of The DBCA was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27
Biodiversity and May 2019 and a revised consultation package via email on 13 February 2020.

Conservation Attractions | gantos emailed DBCA on 4 July 2019 advising it would shortly be submitting its Oil Pollution Emergency Plans to NOPSEMA
(DBCA) for the Ningaloo Vision Operations EP as part of NOPSEMA'’s 5-year revision requirements. This will also include the Scientific

Monitoring Arrangements Santos would be implementing to monitor impacts from a spill. Santos invited DBCA to receive a
copy of these plans for information or comment.

Santos emailed DBCA on 11 December 2019 inviting the Department to provide comment on or discuss Santos’ updated
Scientific Monitoring Plan and baseline data review and/or receive copies of these for information.

DBCA contacted Santos by telephone on 10 February 2020 and 11 February 2020 to discuss Santos’ email of 11 December
2019 relating to Santos’ Offshore Qil Sill Scientific Monitoring Plan.

Santos phoned DBCA to discuss the correspondence and emailed a formal response to DBCA on 20 February 2020 attaching,
as requested by DBCA the current version of the oil spill scientific monitoring plan and most recent baseline data review.

DBCA responded to Santos’ Ningaloo Vision Operations Environment Plan Revision Consultation Package on 14 February
2020 and advised:

+ There are a number of ecologically important areas including marine parks and island conservation reserves located in the
vicinity of the proposed operations, including the Ningaloo Marine Park and Muiron Islands Marine Management Area and
Nature Reserve. Based on the information you have provided it appears that there is potential for these areas to be affected
by Santos’ operations if there is a substantial hydrocarbon release and subject to weather or other environmental conditions.
Given the ecological importance of areas potentially affected by a hydrocarbon release from Santos’ operations, it is
considered important that the baseline values and state of the potentially affected environment are appropriately understood
and documented prior to any operations commencing that pose a significant risk of impacting these areas. DBCA would like
to have confidence that Santos has appropriate baseline survey data on the important ecological values of these areas and
any current contamination if present within the area of potential impact of spills (as identified through Santos’ modelling).
Following desktop review and risk assessment, Santos should also collect appropriate baseline abundance and distribution
data for any threatened and specially protected marine fauna species in the area of potential impact, including information
on the key habitats these species use for activities like foraging, breeding and aggregating. If baseline information is not
available, Santos should thoroughly assess what baseline information is required commensurate with the level of risk
associated with the proposed activities, and identify suitable sources/methods to attain that information such that Santos
can ensure that any impacts on ecological values and recovery of these values can be monitored and remediated. DBCA
undertakes monitoring in marine parks and reserves and publishes monitoring reports which are available on the
department’s website. However, Santos should be aware that this monitoring is targeted to inform DBCA'’s values and
objectives relating to marine park management and is not necessarily suitable to provide all baseline information required
for oil spill risk assessment and management planning. DBCA encourages Santos to ensure it attains all information required
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to implement a Before-After, Control-Impact (BACI) framework in planning its management response. This may include
independently monitoring and collecting data where required or identifying other data sources. [REQUEST 001]

+ In developing its Environmental Plan, DBCA also recommends that Santos refer to the Commonwealth Department of
Agriculture, Water and the Environment’s National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds
and Migratory Shorebirds as a best-practice industry standard for managing potential impacts of light pollution on marine
fauna (https://www.environment.gov.au/biodiversity/publications/national-light-pollution-guidelines-wildlife). [REQUEST
002]

+ Inthe event of a hydrocarbon release, it is requested that Santos notify DBCA’s Pilbara regional office as soon as practicable.
Note however, that DBCA will not implement an oiled wildlife management response on behalf of a petroleum operator
except as part of a whole of government response mandated by regulatory decision makers, and any advice or assistance
from DBCA, at any scale, will occur on a full cost recovery basis. Santos should also commit to the monitoring and clean-
up of any DBCA interests affected by an oil spill in consultation with DBCA. [REQUEST 003]

+ Santos should refer to the Department of Transports (DoT) web content regarding marine pollution
(https://www.transport.wa.gov.au/imarine/marine-pollution.asp), and the Offshore Petroleum Industry Guidance Note of
September 2018 titled Marine Oil Pollution: Response and Consultation Arrangements. These documents provide
information on the Western Australian emergency management arrangements for marine oil pollution incidents in State
waters, petroleum titleholders’ obligations under those arrangements, and the DoT’s expectations as the jurisdictional
authority for such incidences. [REQUEST 004]

Santos responded to DBCA on 16 March 2020 and addressed each of the matters raised in their correspondence of 14
February 2020 (refer assessment of stakeholder objections and claims).

DBCA receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

[REQUEST 001] Santos has operated the Ningaloo Vision FPSO in this region | Santos responded to DBCA acknowledging
since 2009/2010. In recognition of the business operating risks and | their request and the action taken.
environmental sensitives of this region, Santos has dedicated resources to
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manage environmental monitoring programs and oil spill response
preparedness and response planning.

The Ningaloo Vision QOil Pollution Emergency Plan (OPEP) will contain the
following information:

+ Details of Santos’ Oil Spill Scientific Monitoring Plan including relevant
subplans for the monitoring key values and sensitivities in the region
(including those of Ningaloo Marine Park and Muiron Islands Marine
Management Area and Nature Reserve). These subplans include Marine
Water and Sediment Quality, Shorelines and Coastal Habitats, Benthic
Habitats, Seabirds and Shorebirds, Marine Megafauna and Marine
Reptiles and detail initiation criteria, sampling methodologies, study
design and use of baseline data. Santos’ Oil Spill Scientific Monitoring
Plan (previously provided) outlines the use of a BACI approach with pre-
impact baseline data, as well as other study design approaches. The Oil
Spill Scientific Monitoring Plan is reviewed annually to ensure the plan is
fit for purpose and relevant to all key sensitivities that could be impacted
from an oil spill.

+ The revised OPEP will continue to contain detail of Santos’ standby
services arrangements with scientific monitoring providers to enable rapid
baseline monitoring where required. The readiness and implementation
arrangements with these providers are outlined in a standby and response
services manual which is reviewed annually and tested regularly.

+ Santos periodically reviews and documents the status, availability and
suitability of existing baseline data sources related to high biodiversity
value receptors potentially contacted by an oil spill from its operations.
This baseline review (previously provided) includes data made available
by industry and government through the Industry-Government
Environmental Metadata (I-GEM) Project. Santos has determined
areas/values that should be sampled as a priority based on the availability
and quality of baseline data.

Based on the arrangements and planning detailed above, Santos is of the

view that any impacts on ecological values and recovery of these values can

be determined and monitored over the long term.
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Santos looks to continuously improve its oil spill scientific monitoring
arrangements and welcomes any feedback on the Scientific Monitoring Plan
and baseline data review previously provided to DBCA (11 December 2019).

Santos has provided DBCA a copy of the current version of the oil spill
scientific monitoring plan and most recent baseline data review.

[REQUEST 002] Santos will consider the Commonwealth Department of the | Santos responded to DBCA acknowledging
Environment and Energy’s Draft National Light Pollution Guidelines for Wildlife | their request and the action taken.

as a best-practice industry standard for managing potential impacts of light
pollution on marine fauna. Such lighting management controls for marine
fauna will need to be balanced against marine navigation and operational
safety requirements. Lighting impacts are considered in Section 6.2.

[REQUEST 003] Santos will continue to comply with DBCA'’s oil spill reporting | Santos responded to DBCA acknowledging
and consultation requirements. their request and the action taken.

[REQUEST 004] The revised Ningaloo Vision Oil Pollution Emergency Plan | Santos responded to DBCA acknowledging
(OPEP) will continue to reflect Department of Transport's (DOT) marine | their request and the action taken.
pollution response arrangements as per the September 2018 Offshore
Petroleum Industry Guidance Note. Santos will consult with DOT as per the
Industry Guidance Note.

Department of Mines, DMIRS was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
Industry Regulation and | 2019.
Safety (DMIRS) DMIRS responded on 27 June 2019 and advised:

+ In relation to the Ningaloo Vision Operations EP Revision update provided on 27 May 2019, no further information was
required. [INFORMATION 001]

Santos responded to DMIRS on 4 July 2019 and acknowledged their feedback.

DMIRS was sent the revised Ningaloo Vision Operations Environment Plan Revision consultation package via email on 13
February 2020.

No further comments were received from DMIRS.

DMIRS receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.
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Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

[INFORMATION 001] Santos notes DMIRS feedback. Santos responded to DMIRS and
acknowledged their feedback.

Neighbouring operators ‘

Woodside Woodside was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27
May 2019 and a revised consultation package via email on 13 February 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

BHP BHP was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
2019 and a revised consultation package via email on 13 February 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Industry bodies ‘
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Western Australian
Fishing Industry Council
(WAFIC)

WAFIC was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
2019.

WAFIC responded to the consultation pack via email on 28 June 2019, commenting as follows:

+ This is a generic consultation package with zero reference to commercial fishing. Noting as per the regulations regarding
“relevant potentially affected parties to an activity”, by and large, the commercial fishing sector is the only stakeholder on the
water who may be potentially (financially, functionally) impacted by offshore activities, therefore it is our expectation that
consultation is bespoke for our industry. To read through a consultation update and the two words “commercial fishing” are
not mentioned once is very frustrating. INFORMATION 001]

Please advise which fisheries you liaised with (relevant parties) as part of this EP consultation. [REQUEST 001].
WAFIC acknowledge this is pre-existing infrastructure and activities, and a “business as usual” plan. [INFORMATION 002]

Understand it is located in a pre-existing 500 metre radius exclusion zone with a 2.5nm cautionary zone. Commercial fishers
have had issues in the north-west re access to cautionary zones. It is essential that access rights of commercial fishers are
protected. Is Santos’s staff, contractors and sub-contractors all aware of the difference between exclusion zones and
cautionary zones? Fishers understand the zero access criteria for O&G safety / exclusion zones however, for cautionary
zones they are permitted to “anchor, transit and or fish as long as it is safe to do so”’. What is Santos’s communications
strategy to ensure this is fully understood by all staff, contractors and subcontractors etc to avoid any on-water
misunderstandings and unnecessary impacts on commercial fishing activities / at sea mobility? [REQUEST 002]

+  Facility and subsea inspection, maintenance and repair activities. It is noted that this may result in additional vessels in the
field. This has been an issue for commercial fishers issue in other areas in the north-west. What is the Santos’s
communication policy with all staff and vessel crew, contractors and sub-contractors regarding interacting and protecting the
rights of active commercial fishers on the water? All support vessels must divert around active commercial fishing activity
and remain clear of underwater fishing gear (even if not convenient to do so). All support vessels are to avoid any close and
or disruptive engagement with any commercial fishing activity. All support vessels in the vicinity of a commercial fishing
vessel to do their utmost not to create an ocean disturbance risking disruption to schooling fish, etc. [REQUEST 003]

+ Decommissioning and well abandonment and activities. Understand these activities are not included in the EP update. We
look forward to working with Santos in the future when this site reaches the end of its life and proceeds down the
decommissioning route. May we suggest, if possible, as an interim between end of life and decommissioning, if safe to do
so, if Santos could make note to consider removing the exclusion zone during this interim period should there be a delay
between end of site life and finalisation of decommissioning. [REQUEST 004]

+ Table on page 3 under Interactions with other marine users. It would be greatly appreciated if the above point regarding
interaction with commercial fishing activities etc is contained within this table acknowledging the need to also protect
commercial fisher access, not just the safety zone for the platform. [REQUEST 005]
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+ In addition, it is WAFIC’s expectation that there is no recreational fishing from any Santos vessel, contractor’s vessels and
subcontractors etc vessels. Commercial fishers are not permitted (illegal) to recreationally fish whilst engaged in commercial
fishing activity, based on impact on the (fish) resource and safety. It is the commercial fishing industry expectation that there
is zero recreational fishing from any support or O&G commercial vessel. Can Santos please confirm that the “No fishing from
support/commercial vessels” policy is abided by all at operator / proponent level and also strictly enforced and communicated
with contractors and subcontractors? What is Santos’s audit / compliance policy / process regarding recreational fishing on
support/commercial vessels, for example, do you have a contractual arrangement which prohibits bringing any recreational
fishing gear on to any vessels (operators, contractors and or subcontract vessels) etc? [REQUEST 006]

Santos responded to WAFIC on 12 February 2020 and addressed each of the matters raised in their correspondence of 28

June 2019 (refer assessment of stakeholder objections and claims).

WAFIC was provided the revised Ningaloo Vision Operations Environment Plan Revision consultation package via email on 16

March 2020.

WAFIC acknowledged receipt of the revised consultation pack on 17 March 2020.

WAFIC receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

WAFIC Consultation Services

Santos emailed WAFIC on 5 February 2020 requesting to utilise their consultation service to assist in the identification of
commercial fishers who should be consulted for this EP.

WAFIC responded on 11 February 2020 providing advice on which commercial fisheries overlap the Ningaloo Vision site and
whether they are “relevant and potentially affected parties” to the Ningaloo Vision activities and therefore need to be consulted
regarding the five-year review EP. In summary, this included:

+ North West Slope Trawl (noting the same licence holders in this fishery also hold the licences in the Western Deepwater
Trawl).

+ Western Tuna and Billfish Fishery (one potentially active fisher)

+ Southern Bluefin Tuna Fishery (consultation required with ASBTIA, not individual licence holders)
+ Pilbara line fishery

WAFIC also provided advice on information to provide to commercial fishers.

Santos provided a draft consultation email to WAFIC for revision on 12 February 2020, and following further input from WAFIC,
the final consultation email to commercial fishers was agreed on 13 February 2020.

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 178 of 522



TV-00-RI-00003.01 Santos

WAFIC circulated Santos’ revised Ningaloo Vision Operations Environment Plan Revision consultation package via email to
the agreed commercial fishers on 13 February 2020. This included:

+ Northwest Slope Trawl (three companies in the fishery)

+ Western Tuna and Billfish fishery (one company actively operating in this fishery)
Pilbara Line — all licence holders in this fishery.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

[INFORMATION 001] Santos accepts WAFICs feedback and has since taken | Santos responded to WAFIC and accepted
steps to actively work with WAFIC to improve the presentation and relevance | their feedback.
of material in its consultation packs for commercial fishers.

[REQUEST 001] In the revision of this EP, Santos has consulted with the Santos responded to WAFIC and addressed
relevant peak fishery bodies, including WAFIC, ASBTIA, CFA and their request.

Recfishwest (refer Table 4.1). In addition, Santos reviews and updates
relevant data available from DPIRD to identify the fisheries and fishers who
may be impacted by activities in the operational area. More recently, Santos
has chosen to utilise the WAFIC Fee for Service to help identify the specific
fishers who may be active in the operational area and to communicate more
effectively with these operators.

All listed fisheries are described in Section 3.2.5, and potential impact to
fisheries, fish habitat and commercial fishers are discussed in Section 6.5.

[REQUEST 002] A designated FPSO Person in Charge (PIC) is present on Santos responded to WAFIC and addressed
the FPSO at all times and is responsible for the activity. This dedicated role their request.

is staffed by personnel who have a full understanding of rules and
regulations regarding access and is clear on the difference between
cautionary zones and the 500m PSZ. A control is included in the EP in Table

8-2.
[REQUEST 003] Santos contracts reputable and experienced vessel Santos responded to WAFIC and addressed
contractors to undertake its offshore vessel-based activities. These their request.

operators meet all of the relevant maritime legislation requirements and
responsibly manage their interactions with other marine users, including
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Santos

commercial fishers, when undertaking activities. Applicable maritime controls
are included in Table 8-2.

[REQUEST 004] Santos notes WAFIC’s suggestion. Decommissioning and
well abandonment activities will be the subject to a separate EP at some time
in the future and Santos commits to consulting with WAFIC and other
stakeholders at this time.

Santos responded to WAFIC and noted their
request.

[REQUEST 005] The Table appearing on page three of the Consultation Pack
does not appear in the final EP and is used for consultation purposes only.
Santos has now revised this table to ensure it also includes reference to
commercial fishing activities.

Santos responded to WAFIC and accepted
their feedback.

[REQUEST 006] There is no change to Santos WA’s policy on fishing from
support vessels. All vessel contractors are required to acknowledge and sign
a statement of conformance which includes the requirement that fishing from
vessels is prohibited. This is undertaken both pre-mobilisation and post-
mobilisation to confirm adherence to Santos requirements.

Santos responded to WAFIC and addressed
their request.

Commonwealth
Fisheries Association
(CFA)

CFA was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May

2019 and a revised consultation package via email on 13 February 2020.

CFA receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision

Operations EP is currently underway and due for submission Q2 2020.
No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they

arise in the future.

Assessment of the merits of objections, claims, information and
requests (OPGGS(E) Regulation 16 (b)(ii))

Statement of response, or proposed
response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required.

No response required.

ASBTIA was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May

2019 and a revised consultation package via email on 13 February 2020.
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Australian Southern ASBTIA receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
Bluefin Tuna Industry as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Association (ASBTIA) Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.
Recfishwest Recfishwest was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27
May 2019.

Recfishwest responded to the consultation pack via email on 28 May 2019 advising that given the distance from shore, these
activities are unlikely to impact their constituents, and recommend Santos contact the Exmouth Game Fishing Club (EGFC) for
feedback. [INFORMATION 001]

Santos responded to Recfishwest on 28 May 2019 confirming the EGFC had been included in the consultation.

Recfishwest was provided a revised Ningaloo Vision Operations Environment Plan Revision consultation package via email on
13 February 2020.

No additional comments were received from Recfishwest.

Recfishwest receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision
Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))
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[INFORMATION 001] Santos included the Exmouth Game Fishing Club Santos responded to Recfishwest and
(EGFC) in consultation for this EP (see Table 4-2). confirmed EGFC had been included in the
consultation process.
Marine Tourism WA MTWA was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 27 May
(MTWA) 2019 and a revised consultation package via email on 13 February 2020.

MTWA receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.
Exmouth Community ‘
Cape Conservation CCG was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 25 February
Group (CCG) 2019, including an invitation to meet to discuss the EP revision in more detail.

CCG responded on 3 March 2019 advising that to be able to participate in consultation and provide feedback, CCG would need
a much greater level of detail on every environmental risk mitigation measure raised in the EP. CCG suggested the easiest way
to enable this would be to provide a copy of the proposed draft EP (or draft EP summary) and a table showing the changes that
have been made from the previously accepted version. [REQUEST 001]

Santos responded to CCG on 6 March 2019 and accepted CCG request to review sections of the EP when available (refer
assessment of stakeholder objections and claims).

CCG responded on 8 March 2019 advising they would appreciate access to revise the plan in greater detail — especially the
environmental risk assessment and mitigation measures as mentioned when available and prior to submission to the regulator.
[REQUEST 002]

Through participation on the Exmouth Community Reference Group (refer Table 4-1), the CCG emailed Santos on 4 March
2019 requesting:

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 182 of 522



TV-00-RI-00003.01 Santos

+ In relation to the World Bank’s Zero Routine Flaring by 2030 initiative, the CCG asked Santos to provide a brief outline of
how this will change operations for its local facility, including expected time frames and voluntary changes for those facilities
which are greater than 22km from the coast. [REQUEST 003]

+ The CCG also asked a question regarding the decision-making process for use of dispersants [REQUEST 004].
CCG emailed Santos on 8 March 2019 requesting Santos provide responses to questions asked in writing. [REQUEST 005].

Santos responded to CCG on 2 May 2019 and addressed each of the matters raised in their correspondence of 4 March 2019
and 8 March 2019 (refer assessment of stakeholder objections and claims).

Following the 8 August 2019 Exmouth Community Reference Group meeting, CCG emailed Santos on 8 August 2019
confirming their interest in reviewing the Ningaloo Vision Operational EP when available. [REQUEST 006]

Santos responded on 16 August 2019 advising Santos was more than happy for the CCG to review the Ningaloo Vision
Operation EP and will liaise with the CCG when it is ready for review (refer assessment of stakeholder objections and claims).

Santos emailed the revised Ningaloo Vision Operations Environment Plan Revision Consultation Package to the CCG on 3
March 2020. Santos advised it would provide a brief on the EP at the next meeting of the Exmouth Community Reference
Group scheduled for Thursday 12 March 2020 and offered the CCG a separate briefing. Santos acknowledged that the CCG
has requested to review sections of the EP, specifically the sections relating to environmental risk mitigation measures. Santos
committed to provide a copy of those sections to the CCG as soon as possible. Further, Santos committed to address and
include any comments from the CCG in the subsequent revisions of the EP during its assessment period with NOPSEMA.
Santos confirmed that while there is no public comment period on the EP, the EP will be made available on the NOPSEMA
website.

CCG receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

No additional feedback received from the CCG to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

[REQUEST 001] Santos advised it would be able to provide detail of the | Santos responded to CCG and accepted their
Ningaloo Vision Operations EP to the CCG, specifically the sections relating | request to review section of the EP when

to environmental risk mitigation measures, as requested. Santos confirmed | available.

the new transparency reforms would require Operations EPs to be published
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upon first submission to NOPSEMA, and again following acceptance. Santos
advised the EP development had not yet commenced and it would keep the
CCG informed of its progress, and when relevant information will be available.
Santos offered to meet.

[REQUEST 002] As above, Santos has advised the CCG a copy of the | No response required.
Ningaloo Vision Operations EP will be made available. Santos advised the EP
development had not yet commenced and it would keep the CCG informed of
its progress, and when relevant information will be available.

[REQUEST 003] Santos responded to CCG on 2 May 2019 advising Santos | Santos responded to the CCG and provided
supports sensible initiatives to reduce emissions from oil and gas activities. | the information requested.

Consistent with this, it is our long-term aspiration to achieve net-zero
emissions for our operations by 2050, in line with global ambitions to limit
temperature rise to well below 2 degrees Celsius. In the short-term, Santos is
achieving its emissions intensity targets and undertaking many initiatives in
pursuit of emissions reductions, including daily processes to optimise fuel use,
flaring and venting at all operated facilities. Santos advised companies are
required to provide emissions data through the Clean Energy Regulator which
is publicly available. Santos also provided a copy of its Climate Change
Report. The requirement for emissions reporting is within Table 8-4

[REQUEST 004] Santos provided the CCG information regarding the decision- | Santos responded to the CCG and provided
making process for use of dispersants. Discussion on the potential use of | the information requested.
dispersants is included in Section 6.8.

[REQUEST 005] Santos understands that open and transparent | Santos responded to the CCG and agreed with
communications are critical to being a responsible and trusted community | their request.

member. Santos commits to actively listening to community concerns and
expectations. Santos commits to responding to all stakeholder queries. Where
requested, Santos will provide appropriate responses in writing.

[REQUEST 006] Santos supports the CCG request to review the Ningaloo Santos responded to the CCG and agreed with
Vision Operation EP and will liaise with the CCG when it is ready for review. | their request.

Santos advised completion was still some months away, however committed
to keep the CCG informed. As part of this review, Santos offered a more
detailed briefing on the EP for the CCG.
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Ningaloo Coast World
Heritage Advisory
Committee (NCWHAC)

NCWHAC was provided the Ningaloo Vision Operations Environment Plan Revision consultation package via email on 6
March 2019.

NCWHAC responded on 12 June 2019 with the following comments:

+ Note that the NCWHAC has not been able to address the current EP and that proposed revisions to the EP were not available
at the time of submission. We ask that these comments be addressed in the revised EP. [REQUEST 001]

+ The consultation package provided very little detail about the revisions proposed, or about specific activities which occur
inside and adjacent to the World Heritage area. [CLAIM 001]

+ Anchoring or dynamic positioning by tankers and supply/ support vessels. The Committee is aware that the area surrounding
the Muiron Islands is commonly used as a shelter for vessels including large tankers. In order to make an assessment of the
any potential impact to the OUV of the NCWHA, could you please provide information on sites used within and adjacent to
the World Heritage area, vessel frequency, type and positioning (anchored or dynamic). It would be very useful to have a
map showing this detail overlaid with the World Heritage boundary. [REQUEST 002]

+ We understand that vessels traverse through the NCWHA (between the tip of the North West Cape and the Muiron Islands)
using the designated shipping lane. This is also the preferred southern migration route for humpback whales (females and
calves) exiting from Exmouth Gulf before migrating to Antarctica. The northern end of Exmouth Gulf is also a known area for
aggregations of dugongs and dolphins. The revised EP should state how Santos vessels will avoid collisions with migrating
whales and with local populations of dolphins and dugongs. [REQUEST 003]

+  Qil spills in waters adjacent to the NCWHA is a key concern for the Committee. Oil spills have been identified by the IUCN,
“risk of oil spills remains the greatest threat, as well as associated shipping” to the NCWHA. The risk is exacerbated by
limited access to the remote coastline in the event of an oil spill. The revised EP should provide for on-going review of oil
spill prevention, management and response measures; and publication of these reviews. As noted above the IUCN rated
“associated shipping” with oil spills as the greatest threat to NCHWA. The Committee is aware the area near the NCWHA is
being used by oil tankers from the following Santos descriptions of activities

+ “Activities at this location include... local vessels transfer Santos marine pilots to the ‘Boarding Ground’, to board
offtake tankers”. Offtake tankers do not anchor here, as it is within the defined ‘offtake tanker anchorage exclusion
area’.

+ Vessels do not anchor at the Pilot Boarding Ground (3.55 km from World Heritage Area), this is a designated safe
location for transfer of Marine Pilots (personnel) onto Tankers before they proceed to berth at any of the FPSO
Terminals. No other activities take place there.

+ The ‘North Anchorage 1’ anchoring location within the Gulf, which is 2.91 km from the World Heritage Area, is a
location for safe anchoring. It would be unusual for any other activity to occur in this location, as vessel transfers of
equipment are more likely to occur closer to the Marine.”
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+  We understand that the above usage of areas adjacent to the NCWHA is within specified anchorage and boarding
grounds. Nevertheless, there are risks associated with having fully loaded tankers using these sites, including the risk of
ship - ship collisions. There is also the risk of collisions by ships with marine mammals during travel to and from the sites
(for example humpback whales travel from Exmouth Gulf through the passage between Muiron Islands and the North West
Cape before heading south to Antarctica — the preferred route for ships). [REQUEST 004]

+  We continue to urge Santos to describe and quantify the risks of their proposed activities to the OUV of the World Heritage
area and we therefore recommend that the revised EP include provision for the following: [REQUEST 005]
+ Is use of these sites covered by the Operational EP and OSCP (Qil Spill Contingency Plan) — including spill
modelling?
+  What mitigation measures are in place to reduce the risk of oil spill at these locations?
+ Has there been any reportable oil spills at these locations to date?

+  What shipping routes (official/unofficial) are used accessing these sites (a map and information about frequency of use
and vessel type would be useful).

+ What measures are in place to reduce the risk of marine mammal collisions by ships traversing the passage between
Muiron Islands and the Northwest Cape?

+ Has there been any reports of marine mammal collision to date?
Santos met with the World Heritage Program Manager in Exmouth on 2 August 2019 to discuss the NCWHAC comments.

Santos responded to NCWHAC on 4 March 2020 and addressed each of the matters raised in their correspondence of 12
June 2020 (refer assessment of stakeholder objections and claims).

NCWHAC was emailed a copy of the revised Ningaloo Vision Operations Environment Plan Revision consultation package on
4 March 2020.

Santos emailed NCWHAC on 4 March 2020 and offered to discuss EP revision in more detail.
No further comments received from the NCWHAC.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

[REQUEST 001] Santos acknowledges that the Ningaloo Coast Wold Santos responded to NCWHAC and advised
Heritage Advisory Council has requested to review sections of the EP, how their request would be addressed.
specifically the sections relating to environmental risk mitigation measures.
Santos commits to provide a copy of those sections to the council as soon as
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possible. Further, Santos commits to address and include any additional
comments the council may have in the subsequent revisions of the EP during
its assessment period with NOPSEMA. While there is no public comment
period on the EP, the EP will be made available on the NOPSEMA website.

[CLAIM 001] Santos has offered to meet with the council to provide a more Santos responded to NCWHAC and advised

detailed briefing on the EP before it is submitted to NOPSEMA. how their claim would be addressed.
[REQUEST 002] In the EP, vessel activity is covered for the operational area | Santos responded to NCWHAC and provided
only, (which was shown in an attached map (Map 1)). For vessel activities the information requested.

associated with Ningaloo Vision operations outside of this area, management
measures are implemented under Santos Protected Marine Fauna
Interaction and Sighting Procedure, which requires vessels to abide by Part 8
of the EPBC Regulations. Additional measures are required for vessels
within Exmouth Gulf during whale resting season (1 August — 31 October)
whereby vessels are restricted to speeds of under 8 knots and vessel crew
are required to act as fauna observers. Santos notes recent EPA advice
stating that activities requiring heavy lift operations in Exmouth Gulf will need
to be referred to the WA EPA for assessment under Section 38 of the EP
Act.

A map (Map 2) was provided which helps to illustrate Exmouth Gulf
Anchorage Locations. Currently, the offshore support vessel (OSV) for the
Ningaloo Vision is the Mermaid Cove (specifications attached). Additional
support is provided on an as needs basis by smaller jet-propelled utility
vessels. OSVs contracted by Santos do not generally use Exmouth Gulf,
except for crew changes from time to time. The smaller vessels hired by
Santos generally operate out of Exmouth Marina and are used for sending
urgent deliveries to Ningaloo Vision, boarding marine pilots to offtake tankers
or assisting with Ningaloo Vision’s reconnection activities after a cyclone
when the vessel returns.

Generally, vessels do not anchor in Exmouth Gulf. However, on occasion
there may be a need to anchor in the gulf, such as when waiting for a berth
at the marina. There are dedicated anchoring areas provided to Santos
chartered vessels.

The Mermaid Cove will anchor between Muiron Island and Sunday Island
when on standby.
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Offtake tankers do not enter or anchor in the Exmouth Gulf at any time.
Additionally, Offtake tankers are instructed not to anchor in the anchorage
exclusion area.

[REQUEST 003] Santos advised NCWHAC the activities identified in this Santos responded to NCWHAC and provided
request are addressed in separate and supporting management plans. the information requested.

All vessels contracted to Santos are required to implement the Protected
Marine Fauna Interaction and Sighting Procedure which requires vessels at
all times to abide by Part 8 of the Environmental Protection and Biodiversity
Conservation Regulations for the protection of marine fauna. Additional
measures for vessels in Exmouth Gulf are detailed above.

[REQUEST 004] Oil spill prevention and response measures are included in | Santos responded to NCWHAC and provided
the Environment Plan and the Oil Pollution Emergency Plan (OPEP), the information requested.

respectively, for those activities within the operational area. For oil spill
response arrangements this includes regular testing of arrangements,
equipment and key response personnel through exercises, and internal
auditing programs. Santos is able to provide the Committee further
information on recently conducted oil spill response assurance activities and
those planned. Findings of assurance activities may result in the update of
response arrangements included in the OPEP. The OPEP is published on
the Santos website as per Ministerial Condition requirements associated with
the EPBC Act referral for the Van Gogh development. Santos is also actively
involved in oil spill response industry and regulator led working groups and
forums and has contracts with the major Australian and global spill response
organisations. Through these networks, Santos keeps abreast of any
improvements or changes in spill response arrangements.

[REQUEST 005] Santos provided the following information to NCWHAC: Santos responded to NCWHAC and provided

+  Risks from oil tanker activities are only included in the EP when they are | the information requested.
within the operational area defined in the EP. The OPEP includes
responses to minimise impacts to the OUV of the World Heritage Area if a
spill related to those tanker activities were to occur. Outside of the
operational area, the activities of offtake tankers are under international
and national maritime law.

+ All oil tankers servicing Ningaloo Vision are operated by reputable
international shipping companies. They follow stringent HSE requirements
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under IMO governed by AMSA in Australian waters. In addition, these
tankers must meet stringent Santos preselection criteria prior to being
approved for loading at Ningaloo Vision Terminal.

+ There has been no reported oil spill from an offtake tanker since the
commencement of production activities at Ningaloo Vision.

+ Please refer to shipping fairways map of the North west shelf produced by
AMSA (Map 3). Shipping lanes are located to the north and west of
Exmouth gulf.

+ Vessels are required to abide by Part 8 of the EPBC Regulations as
described previously.

+  No reports of marine mammal collision to date related to Santos activities.
Procedure requires reporting of all sightings and interactions with marine
fauna.

Exmouth Shire Exmouth Shire was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 6
March 2019 and a revised consultation package via email on 3 March 2020.

The Shire receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision
Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.

Santos met with the Exmouth Shire on 7 March 2019 to discuss the EP revision. The Shire had no comments on the revision.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

North West Cape The Corporation was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on
Aboriginal Corporation 27 May 2019 and a revised consultation package via email on 13 February 2020.
The Corporation receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision

Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.
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No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.
Exmouth Volunteer EVMRG was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 6 March
Marine Rescue Group 2019 and a revised consultation package via email on 3 March 2020.

EVMRG receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations
as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Exmouth Game Fishing | EGFC was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 6 March
Club 2019 and a revised consultation package via email on 3 March 2020.

EGFC receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision
Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
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information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required.

No response required.

DBCA (Exmouth
Regional Branch)

DBCA was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 6 March

2019 and a revised consultation package via email on 3 March 2020.

DBCA receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision

Operations EP is currently underway and due for submission Q2 2020.
See DBCA comments above.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they

arise in the future.

Assessment of the merits of objections, claims, information and
requests (OPGGS(E) Regulation 16 (b)(ii))

Statement of response, or proposed
response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required.

No response required.

DOT (Exmouth Regional
Branch)

DOT was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 6 March

2019 and a revised consultation package via email on 3 March 2020.

DOT receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision Operations as
an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the Ningaloo Vision

Operations EP is currently underway and due for submission Q2 2020.
See DOT comments above.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they

arise in the future.

Assessment of the merits of objections, claims, information and
requests (OPGGS(E) Regulation 16 (b)(ii))

Statement of response, or proposed
response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required.

No response required.
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Exmouth Chamber of The CCI was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on 6 March
Commerce and Industry | 2019 and a revised consultation package via email on 3 March 2020.
(CCI) The Exmouth CCI receive all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision

Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Gunn Marine Services This stakeholder was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on
6 March 2019 and a revised consultation package via email on 3 March 2020.

This stakeholder receives all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision
Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.
Exmouth Freight and This stakeholder was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on
Logistics 6 March 2019 and a revised consultation package via email on 3 March 2020.

This stakeholder receives all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision
Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.
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No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Base Marine This stakeholder was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on
6 March 2019 and a revised consultation package via email on 3 March 2020.

This stakeholder receives all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision
Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.
Exmouth Tackle and This stakeholder was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on
Camping 6 March 2019 and a revised consultation package via email on 3 March 2020.

This stakeholder receives all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision
Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
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information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Exmouth Bus Charter This stakeholder was provided the Ningaloo Vision Operations Environment Plan Revision Consultation Package via email on
6 March 2019 and a revised consultation package via email on 3 March 2020.

This stakeholder receives all Santos’ WA Quarterly Consultation Update documents. These updates list the Ningaloo Vision
Operations as an ongoing activity, and since June 2019 has contained advice that the five yearly regulatory revision of the
Ningaloo Vision Operations EP is currently underway and due for submission Q2 2020.

No comments received to date.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Exmouth Community Members of the Exmouth CRG were provided a detailed briefing on the Ningaloo Vision Operations Environment Plan
Reference Group (CRG) | Revision at a meeting on 6 March 2019. Updates were provided at the meetings on 8 August 2019 and 7 November 2019 and
a further detailed briefing provided at the meeting held on 12 March 2020.

The Cape Conservation Group provided comment on the EP through this process, and their comments are addressed
separately in Table 4.2. No other formal comments on the EP were received through this process.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder group should
they arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Commercial fisheries - state managed ‘
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Pilbara Line Fishery Relevant stakeholders in this fishery were provided the Ningaloo Vision Operations Environment Plan Revision Consultation
Package via email on 27 May 2019 and a revised consultation package via WAFIC on behalf of Santos 13 February 2020.

All licence holders in this fishery were consulted.
No comments received to date.
Refer WAFIC comments in Table 4.2.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Commercial fisheries - commonwealth managed ‘

North West Slope Trawl | Relevant stakeholders in this fishery were provided the Ningaloo Vision Operations Environment Plan Revision Consultation
Package via email on 27 May 2019 and a revised consultation package via WAFIC on behalf of Santos on 13 February 2020.

On advice from WAFIC, the same licence holders in this fishery also hold the licences in the Western Deepwater Trawl
(boundary very close by). Three fishers in this fishery have been consulted.

No comments received to date.
Refer WAFIC comments in Table 4.2.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they
arise in the future.

Assessment of the merits of objections, claims, information and Statement of response, or proposed
requests (OPGGS(E) Regulation 16 (b)(ii)) response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required. No response required.

Southern Bluefin Tuna On advice from WAFIC, Santos has consulted with the Australian Southern Bluefin Industry Association (ASBTIA) on this EP
Fishery revision, not individual licence holders.

Refer ASBTIA and WAFIC comments in Table 4.2.
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Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they

arise in the future.

Assessment of the merits of objections, claims, information and
requests (OPGGS(E) Regulation 16 (b)(ii))

Statement of response, or proposed
response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required.

No response required.

Western Tuna and
Billfish Fishery

Relevant stakeholders in this fishery were provided the Ningaloo Vision Operations Environment Plan Revision Consultation
Package via email on 27 May 2019 and a revised consultation package via WAFIC on behalf of Santos on 13 February 2020.

On advice from WAFIC, one fisher is potentially active near the operational area and should be consulted.

No comments received to date.
Refer WAFIC comments in Table 4.2.

Santos considers the level of consultation to be adequate and will address any comments from this stakeholder should they

arise in the future.

Assessment of the merits of objections, claims, information and
requests (OPGGS(E) Regulation 16 (b)(ii))

Statement of response, or proposed
response, to the objections, claims,
information and requests (OPGGS(E)
Regulation 16 (b)(iii))

No assessment required

No response required.
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4.5 0Ongoing Consultation

Santos provides relevant stakeholders with ongoing consultation for regulatory purposes and to ensure
community stakeholders are engaged and informed of Santos’s activities in the region. Santos will work
with stakeholders to address any future concerns if they arise throughout the duration of this EP. Should
new stakeholders be identified (Section 4.1), they will be added to the stakeholder database and
included in all future correspondence as required, including activity-specific notifications and updates.

Santos, as a marine user, understands there will be the need to interact and communicate with other
marine users to ensure mutual and individual stakeholder goals are met. Santos has identified the need
for ongoing engagement with the local community and the fishing industry.

Stakeholders will be notified of any activities relating to the NV Operations which may impact upon their
interests. These activities could be maintenance or ongoing monitoring activities and may include
temporary increased vessel activity. Notifications will be provided to relevant stakeholders when
required only, and while Santos does not expect concerns to be raised regarding activities at the
Ningaloo Vision, if additional comments do arise Santos will allow an appropriate amount of time to
respond and address these comments.

4.6 Exmouth Community Reference Group

The Exmouth Community Reference Group is convened three times a year in Exmouth, in collaboration
with neighbouring oil and gas operators. Meetings cover operational updates, as well as outlining any
upcoming activities which may have impact on the region. Members are provided with project-specific
briefings at these meetings to facilitate the raising of comments or concerns directly with Santos via
email, telephone conversation or at the meetings.

The membership of this group is diverse and currently includes about 50 community representatives.

4.7 Quarterly Consultation Update

Activities covered under this EP will be included in Santos’ Quarterly Consultation Update until they can
be listed as a ‘completed activity’, with updates scheduled for approximately March, June, September
and December annually.

The NV Operations EP revision has been included in Santos’ Quarterly Consultation Updates
distributed in June 2019, October 2019 and January 2020. No comments regarding the operation were
received in response to this consultation. This document is provided in Appendix E.

The Quarterly Consultation Update is circulated to a broad group of Santos stakeholders, including
many of the stakeholders identified in Table 4-2.

If stakeholders request additional information or raise concerns on any activity listed in a Quarterly
Consultation Update, a dialogue with these stakeholders can continue during or post the preparation of
an EP and will be recorded for future reference. Santos commits to respond and address any comments
to the satisfaction of both parties and keep any consultation on file during and post acceptance of an
EP.

4.8 Addressing Consultation Feedback

Santos’ Consultation Coordinator is available before, during and after the activity to ensure opportunities
for stakeholders to provide feedback are available.

Santos will maintain records of all stakeholder consultation related this this EP and activity.
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4.9 Stakeholder-related Control Measures, Performance Outcomes and
Standards

Control measures and performance outcomes and standards for stakeholder consultation are included
in Table 8-2.

If, in stakeholder consultation, a change to any control measure or activity outlined in this EP is required,
Santos will undertake an internal assessment using the management of change process Section
8.11.2.
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5 Environmental Impact and Risk Assessment Methodology

OPGGS(E)R 2009 Requirements

Regulation 13. Environmental assessment

Evaluation of environmental impacts and risks
13(5) The environment plan must include:
(a) details of the environmental impacts and risks for the activity; and

(b) an evaluation of all the impacts and risks, appropriate to the nature and scale of each
impact or risk; and

(c) details of the control measures that will be used to reduce the impacts and risks of the
activity to as low as reasonably practicable and an acceptable level.

13(6) To avoid doubt, the evaluation mentioned in paragraph (5)(b) must evaluate all the
environmental impacts and risks arising directly or indirectly from:

(a) all operations of the activity; and
(b) potential emergency conditions, whether resulting from accident or any other reason.

Environmental impact and risk assessment refers to a process whereby planned and unplanned events
that will or may occur during an activity are quantitatively and/or qualitatively assessed for their impacts
on the environment (physical, biological, and socio-economic) at a defined location and specified period
of time. In addition, unplanned events are assessed on the basis of their likelihood of occurrence which
contributes to their level of risk.

Santos WA has undertaken environmental impact and risk assessments for the NV Operations planned
events (including any routine, non-routine and contingency activities) and unplanned events in
accordance with the OPGGS(E)R.

Provided in this section of the EP is the following information relating to the environmental impact and
risk assessment approach:

+  Terminology used; and
+  Summary of the approach.

A full description of the process applied in identifying, analysing and evaluating the impacts and risks
relating to the planned activity is documented in Environmental Hazard Identification and Assessment
Procedure (EA-91-1G-00004) 2009.

5.1 Impact and Risk Assessment Methodology

Common terms applied during the impact and risk assessment process, and used in this EP, are defined
in Table 5-1. For a more comprehensive listing of the terms and definitions used in environmental
impact and risk assessment, refer to Environmental Hazard Identification and Assessment Procedure
(EA-91-1G-00004).

Table 5-1: Impact and Risk Assessment Terms and Definitions

Name Definition

Acceptability An ‘acceptable level is the specified amount of environmental impact and risk
that an activity may have that is tolerable, is consistent with all relevant
principles, and does not compromise the environmental performance outcomes
(EPOs). A definition of acceptability adopted in this EP is provided in Section
5.2.7

ALARP As low as reasonably practicable.
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Name

Definition
The ALARP principle is that the residual impacts and risk shall be ‘as low as

reasonably practicable’. It has particular connotations as a route to reduce risks
when considering law, regulation and standards.

For an impact or risk to be ALARP, it must be possible to demonstrate that the
cost involved in reducing the impact or risk further would be grossly
disproportionate to the benefit gained. The ALARP principle arises from the fact
that infinite time, effort and money could be spent on the attempt to reduce a
risk to zero. It should not be understood as simply a quantitative measure of
benefit against detriment. It is more a best common practice of judgement of the
balance of impact or risk and societal benefit.

EMBA

Environment that may be affected by planned or unplanned events.

Environment

The environment (physical, biological and socio-economic) within the spatial
extent over which the planned activity will occur.

Environmental
consequence

The severity of an impact in terms of its adverse effects on the environment.

Environmental
impact

Any change to the environment, whether adverse or beneficial, wholly or partly
resulting from the planned activity.

Environmental
risk

Applies to unplanned events. Risk is a function of the likelihood of the unplanned
event occurring and the severity (consequence) of the environmental impact
that arises from that event.

Grossly
disproportionate

Where the sacrifice (cost and effort) of implementing a control measure to
reduce impact or risk grossly exceeds the environmental benefit to be gained.

planned event

Hazard A situation with the potential to cause harm.
Likelihood Probability of an unplanned event occurring.
Non-routine An attribute of the planned activity that results in some level of environmental

impact and may occur or will occur infrequently during the planned activity.

Planned activity

The activity to be undertaken, including the services, equipment, products,
assets, personnel, timing, duration and location.

Receptor

A feature of the environment that may have environmental, social and/or
economic values.

Routine planned
event

An attribute of the planned activity that results in some level of environmental
impact and will occur continuously or frequently through the duration of the
planned activity.

Unplanned event

An event that results in some level of environmental impact and may occur
despite preventive safeguards in place. An unplanned event is not intended to
occur during the activity.
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5.2 Summary of the Environmental Impact and Risk Assessment Approach

5.2.1 Overview

Santos WA operates under an overarching Risk Management Policy (QE-91-IF-10050). The company
Risk Management Framework (QE-91-IF-10051) underpins the Risk Management Policy and is
consistent with the requirements of AS/NZS I1ISO 31000:2018, Risk Management — Guidelines (ISO,
2018).

The key steps to risk management are illustrated in Figure 5-1.

Describe the activity and identiy the hazards (planned and unplanned events)

arising from the activity

Identify receptors in the environment that will, or may be impacted by the

event and determine the nature and scale of impacts

Apply standard control measures

Assess impacts (planned events (based on consequences only)) and risks (unplanned events (based on
likelihood and consequence)) with standard controls applied

Treat risks and impacts by implementing additional controls as needed

Determine residual impact and risk ranking and
ensure activity is ALARP and Acceptable.

Figure 5-1: Environmental Impact and Risk Assessment Process

Santos WA’s Environmental Hazard Identification and Assessment Procedure (EA-91-1G-00004)
includes consideration of the following key areas in an impact and risk assessment:

+  Description of the activity (including location and timing);

Description of the environment (potentially affected by both planned and unplanned activities);
Identification of relevant persons;

Identification of legal requirements (‘legislative controls’) that apply to the activity;

Santos WA'’s Environmental Management Policy and Standards;

Principles of Ecologically Sustainable Development (ESD); and

+ + 4+ + 4+ o+

Santos WA'’s acceptable levels of impact and risk.
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These factors were considered in three environmental impact and risk assessment workshops held in
April — June 2019 in which environmental impact identifications (ENVIDs) were made. he risk workshop
involved participants from Santos WA'’s Health, Safety and Environment (HSE) and Operations
departments and specialist environmental consultants.

5.2.2 Describe the Activity and Hazards (planned and unplanned events)

The NV Operations are described in Section 2 of this EP. An assessment against the activity was
undertaken and the environmental hazards and aspects identified. The outcome of this assessment is
detailed in the relevant sub-sections of Sections 6 and 7.

5.2.3 Determine the Nature and Scale of Impacts and Identify Receptors that Will or
May be Impacted

The extent of actual or potential impacts from each planned or unplanned event is assessed using,

where required, modelling (e.g. hydrocarbon spills) and scientific reports. The duration of the event is

also described including the potential duration of any impacts should they occur. Receptors identified
as potentially occurring within impacted area(s) are detailed in Section 3 and Appendix D1.

5.2.4 Describe the Environmental Performance Outcomes and Control Measures

For each planned and unplanned event, a set of Environmental Performance Outcome(s), Control
Measures, Environmental Performance Standards and Measurement Criteria are identified. The
definitions of the performance outcomes, control measures, standards and measurement criteria are
consistent with the OPGGS(E)R 2009, and the NOPSEMA Environment Plan Content Requirements
Guidance Note (NOPSEMA, 2019).

5.2.5 Determine the Impact Consequence Level and Risk Rankings (on the basis that
all control measures have been implemented)

This step looks at the causal effect between the event and the identified receptor. Impact mechanisms
and any exposure values for impacts are determined and described, using scientific literature and
modelling where required. Impact exposure values for different critical life stages are also identified
where relevant. Refer to Section 7.5.4 for the impact exposure values applied for surface hydrocarbons,
entrained hydrocarbons and dissolved aromatic hydrocarbons used in the hydrocarbon spill modelling
study for this EP.

The consequence level of the impact is then determined for each planned and unplanned event based
on the severity of the impact to relevant receptors within the following categories:

Threatened/migratory/local fauna;
Physical environment/habitat;
Threatened ecological communities;

Protected areas; and

+ + 4+ + 4+

Socio-economic receptors.

The level of information required to determine the impact or risk assessment depends on the nature
and scale of the impact or risk. This process determines a consequence level based on set criteria for
each receptor category and takes into consideration the duration and extent of the impact, receptor
recovery time and the effect of the impact at a population, ecosystem or industry level. Impacts to social
and economic values are also considered based on existing knowledge and feedback from stakeholder
consultation. As the result of historic consultation with stakeholders, the social and economic values in
the region that are of interest are evident.

A description of the consequence level is provided in Table 5-2.
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Table 5-2: Consequence Level Description

(LE LS Consequence Level Description
Level
A | Negligible No impact or negligible impact. Environmental impact lasting days up to 1 week.
B | Minor Detectable but insignificant change to local population, industry or ecosystem factors.

Environmental impact lasting weeks up to 12 months.

C | Moderate Significant impact to local population, industry or ecosystem factors. Environmental
impact lasting 1 to 10 years.

D | Major Major long-term effect on local population, industry or ecosystem factors. Environmental
impact lasting 10 to 20 years.

E | Critical Complete loss of local population, industry or ecosystem factors AND/ OR major wide-
spread regional impacts with slow recovery to no full recovery. Environmental impact
lasting more than 20 years to no recovery.

Note: Injury or mortality to a protected species is included as a moderate consequence level (refer to
Appendix F).

As planned events are expected to occur during the activity, the likelihood of their occurrence is not
considered during the risk assessment, and only a consequence level is assigned in accordance with
Santos WA’s Environmental Severity Descriptors and Consequence Levels (Appendix F). This process
determines a consequence level based on set criteria for each receptor category and takes into
consideration the duration and extent of the impact; receptor recovery time and the effect of the impact
at a population, ecosystem or industry level.

For unplanned events, in addition to the consequence level of the impact, a risk ranking is also
determined using an assessment of the likelihood (likelihood ranking) of the impact occurring from an
unplanned event as well as the consequence level of that impact (Table 5-3). For oil spill events,
potential impacts to environmental receptors are assessed where they occur within the EMBA using
results from modelling. The risk matrix is provided in Figure 5-2.

Table 5-3: Likelihood Description

No. ‘ Matrix ‘ Description
1. Event has occurred frequently within the Company.
5 Probable . .
2. Between 1 and 10 incidents every 10 years (i.e. up to a frequency of 1/year).
4 Likel 1. Event has occurred frequently within the Industry.
ike
y 2. Between 1 and 10 incidents every 100 years (i.e. up to a frequency of 10"/year).
3 Unlikel 1. Event has occurred occasionally within the Company.
nlike!
y 2. Between 1 and 10 incidents every 1000 years (i.e. up to a frequency of 10?/year).
1. Event has occasionally occurred within the Industry.
2 Very Unlikely | 2. Between 1 and 10 incidents every 10,000 years (i.e. up to a frequency of 10°
3year).
1. Event could happen under exceptional circumstances only.
1 Rare 2. Between 1 and 10 incidents every 100,000 years (i.e. up to a frequency of 10
4lyear).
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SEVERITY
Negligible Minor Moderate Major Critical
A B Cc D E

5. Probable
a| 4 Likely
(]
(@]
I | 3. Unlikely
]
W
§ 2.Very

Unlikely

1. Rare

Figure 5-2: Risk Matrix

5.2.6 Evaluating if Impacts and Risks are ALARP

For planned and unplanned events, an ALARP assessment is undertaken to demonstrate that the
standard control measures adopted reduce the impact (consequence level) or risk to ALARP. This
process relies on demonstrating that further potential control measures would require a disproportionate
level of cost/effort in order to reduce the level of impact or risk. If this cannot be demonstrated, then
further control measures are adopted. The level of detail included within the ALARP assessment is
based upon the nature and scale of the potential impact or risk. For example, more detail is required
for a risk ranked as "Medium’ compared to a risk ranked as "Low’.

5.2.7 Evaluating Impact and Risk Acceptability

Santos WA considers an impact or risk associated with the activities to be acceptable if the following
criteria are met:

+ The consequence of a planned event is ranked as A or B; or a risk of impact from an unplanned
event is ranked Low to Medium;

+ An assessment has been completed to determine whether further information or studies are
required to support or validate the consequence assessment;

+  Assessment and management of risks have addressed the principles of ecologically sustainable
development;

+  That the acceptable levels of impact and risks have been informed by relevant species recovery
plans, threat abatement plans and conservation advice can be demonstrated;

+  Performance standards are consistent with legal and regulatory requirements;
+  Performance standards are consistent with the Santos WA’s Environmental Management Policy;

+ Performance standards are consistent with industry standards and best practice guidance (e.g.,
National Biofouling Management Guidance Guidelines for the Petroleum Production and
Exploration Industry (Marine Pest Sectoral Committee, 2018));

+  Performance outcomes and standards are consistent with stakeholder expectations; and

+  Performance standards have been demonstrated to reduce the impact or risk to ALARP.
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6 Environmental Assessment for Planned Events

OPGGS(E)R 2009 Requirements

Regulation 13(5)

The environment plan must include:
(a) details of the environmental impacts and risks for the activity;

(b) an evaluation of all the impacts and risks, appropriate to the nature and scale of each
impact or risk; and

(c) details of the control measures that will be used to reduce the impacts and risks of the
activity to as low as reasonably practicable and an acceptable level.

Regulation 13(6)

To avoid doubt, the evaluation mentioned in paragraph (5)(b) must evaluate all the environmental
impacts and risks arising directly or indirectly from:

(a) all operations of the activity; and
(b) potential emergency conditions, whether resulting from accident or any other reason.

Regulation 13(7)

The environment plan must:
(a) set environmental performance standards for the control measures identified under
paragraph (5)(c);
(b) set out the environmental performance outcomes against which the performance of the
titleholder in protecting the environment is to be measured; and

(c) include measurement criteria that the titleholder will use to determine whether each
environmental performance outcome and environmental performance standard is being
met.

Santos WA'’s environmental assessment identified eight potential sources of environmental impacts
associated with planned events for the NV Operations. The results of the environmental assessment
are summarised in Table 6-1. A comprehensive risk and impact assessment for each of the planned
events, and subsequent control measures proposed by Santos WA to reduce the risk and impacts to
ALARP and acceptable levels, are detailed in the following sub-sections.

Table 6-1: Summary of the residual risk associated with planned events

EP Section | Event Residual Risk

6.1 Noise Emissions A- Negligible
6.2 Light Emissions A- Negligible
6.3 Atmospheric Emissions A- Negligible
6.4 Seabed and Habitat Disturbance A- Negligible
6.5 Interaction with other Marine Users A- Negligible
6.6 Planned Operations Discharge A- Negligible
6.7 Disposal of PW A- Negligible
6.8 Spill Response Operations B- Minor
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6.1 Noise Emissions
6.1.1 Description of Event

The key potential sources of underwater noise during NV Operations include
anthropogenic noise from the:

+ FPSO (topsides equipment, propulsion system and associated subsea
infrastructure),

support vessels,

subsea IMMR activities (e.g. ROV / AUV based geophysical surveys')
and helicopters? within the operational area.

Noise originating from these sources could potentially have a negative
physiological or behavioural effect on marine fauna.

Extent Localised: Certain frequencies from NV Operations could be audible at
greater than 10 km although increases above ambient would be no greater
than 4 dB and attenuate with distance.

Duration Permanent: FPSO noise will be nearly constant for the field life except when
the FPSO is detached from DTM buoy and out of operational area. Project
vessel noise will be infrequent, as per operational requirements. Support
vessel noise is approximately once every two weeks. IMMR occurs on an as
needs basis, typically for approximately 14 - 20 days in duration.

Helicopter noise is infrequent occurring for shift changes or during emergency
situations.

6.1.1.1 Ningaloo Vision FPSO

The mean source level SL of noise from the NV FPSO is approximately 183 dB re 1 yPa?HZ at 1 min
the broad frequency band (Erbe and McCauley, 2013). The maximum noise level was approximately
190 dB re 1 pyPa?/HZ. Processing equipment is mostly located on the deck, storage facilities below
deck. This coupled with the double-side of the FPSO, helps insulate the marine environment from
machinery noise (Erbe and McCauley, 2013).

Based on a source level of 183 dB re 1 yPa?HZ at 1 m it is expected that mean and maximum levels
of the broadband noise produced by the FPSO would drop to the level of ambient sea noise at distance
of 5.5 km.

Propeller cavitation noise is usually the loudest component of vessel noise, in particular from large and
powerful vessels, such as tankers and tugs. FPSOs, unless in transit or using dynamic positioning, are
quieter. The highest underwater vessel noise levels produced during the operation of FPSOs are
expected to occur during the berthing of offtake tankers where multiple vessel thrusters (FPSO and
offtake tanker) are in operation (Erbe et al., 2013) which occurs approximately on a monthly basis

6.1.1.2 Vessels

Vessels are required for NV Operations support activities and IMMR activities.

" IMMR occurs on an as needs basis, typically for approximately 14 - 20 days in duration

2 crew changes for personnel onboard the FPSO will typically involve transfer by helicopter between the Ningaloo Vision and

Exmouth, the nearest airport. These flights will occur typically weekly
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Vessel operational noise consists of machinery noise (e.g., engine noise) and hydrodynamic noise (e.g.,
water flowing past the hull and propeller singing). All machinery on a ship radiates sound through the
hull into the water.

For support vessels, the noisiest anticipated activity is when the vessel uses thrusters to maintain its
position. McCauley (1998) measured underwater sound pressure levels equivalent to approximately
182 dB re 1 yPa @ 1 m with a frequency range of 20 Hz to 10 kHz from a support vessel holding station
in the Timor Sea. The thruster noise dropped below 120 dB re 1 pPa within 3 to 4 km and was audible
above ambient noise up to 20 km away (McCauley, 1998). This has been taken as the greatest noise-
generating activity for assessment purposes, as other vessel activities will require the vessel to be idle
or moving, e.g., IMMR activities will typically require the vessel to be moving slowly at approximately 4
knots. McCauley (1998) recorded the noise of a support vessel underway audible up to 10 km away,
with the intensity dropping below 120 dB re 1 yPa at around 0.5 to 1 km away from the vessel.

6.1.1.3 IMMR Activities

The main acoustic source from AUVs and ROVs used during IMMR activities is from the thrusters, and
to a limited extent from the standard fitted sonar. The sonar emits a pulse of sound (often called a ‘ping’)
and then listens for reflections (echo) of that pulse. Typical frequency range for mounted sonar is 3 —
200 kHz and sound source levels source levels 150-235 dB re 1 uPa SPL @ 1 m (Jimenez-Arranz et
al., 2017).

ROVs and AUVs may be used to conduct geophysical and inspection activities as outlined in Section
2.13, including sub-bottom profiles; MBES; SSS; cameras; and conductivity, temperature, and depth
(CTD) profilers.

SBESs, MBESs and SSS are used to develop a high-resolution image of the seafloor and of objects on
the seafloor such as the pipeline and subsea infrastructure. Sound pressure levels for SBESs and
MBESs typically range from 210 to 245 dB re 1 yPa @ 1 m, and SSS typically range from 200-235 dB
re 1uPa SPL (Jimenez-Arranz et al., 2017).

SSS is generally considered high acoustic density source and medium frequency generator. The level
of sound pressure ranges from about 200-235 dB re 1uPa SPL. The frequency ranges from about 75
to 900 kHz (Jimenez-Arranz et al., 2017).

A modelling study completed in 2013 (JASCO, 2013) indicated the maximum distances at which sound
pressure levels were reduced to just above background level (120 dB re 1 pyPa) from different
geophysical equipment types. These were:

+  MBES: approximately 1 km from the sound source;
+  SBES: approximately 350 m from the sound source; and
+ SS88S: 1.5 km from the sound source.

ROV and AUV IMMR surveys will be conducted over a short duration (typically two to three weeks in
duration) at a frequency determined by risk based analysis.

Reported noise emissions resulting from the use of water jetting for marine growth removal are lacking.
However, Hinzmann et al (2017) report noise emissions from underwater cutting for decommissioning
at 175 dB re 1 uPa PK and 150 dB re 1 uPa2.s SEL with a broadband frequency range with dominant
frequency occurring between approximately 200 and 2000 Hz. The expected lower water jetting
pressures required for marine growth removal compared to cutting will likely result in lower noise
emissions and are therefore considered highly conservative.

6.1.1.4 Helicopters

Strong underwater sounds are detectable for only brief periods when a helicopter is directly overhead
(Richardson et al. 1995). Sound emitted from helicopter operations is typically below 500 Hz and sound
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pressure in the water directly below a helicopter is greatest at the sea surface but diminishes quickly
with depth. Reports for a Bell 214 (regarded to be one of the noisiest), indicated that noise is audible in
the air for four minutes before the helicopter passed over underwater hydrophones. The helicopter was
audible underwater for only 38 seconds at 3-m depth and 11 seconds at 8-m depth (Greene 1985a;
cited in Richardson et al. 1995). Noise levels reported for Bell 212 helicopter during fly-over is 162 dB
re 1pyPa and for Sikorsky-61 is 108 dB re 1uPa at 305 m (Simmonds et al. 2004).

Helicopter engine noise is emitted at various frequencies; however, the dominant tones are generally
of a low frequency below 500 Hz (Richardson et al., 1995). Sound pressure in the water directly below
a helicopter is greatest at the surface and diminishes with increasing receiver depth. Noise also reduces
with increasing helicopter altitude, but the duration of audibility often increases with increasing altitude,
with sound penetrating water at angles < 13°. The noise from the flyover of a Bell 214 helicopter (stated
to be a noisy model) has been recorded underwater (Richardson et al., 1995). The recorded broadband
sound level was 109 dB re 1 yPa (SPL) when the helicopter was 152 m from the surface, with dominant
frequencies below 500 Hz.

Underwater, high-frequency sounds attenuate more quickly than low-frequency sounds: a 100-Hz
sound may be detectable after propagating hundreds or thousands of kms, whereas a 100-kHz sound
may be detectable only for a few kms (MCC, 2007). Considering this, and reported SPL and received
noise levels, noise emissions from vessels, subsea infrastructure, helicopters and IMMR activities are
unlikely to occur at greater distances from the operational area compared to the continuous noise
emissions from the FPSO itself.

6.1.2 Nature and Scale of Environmental Impacts

Potential receptors: Cetaceans, marine turtles, fish and sharks, Plankton, pelagic/benthic invertebrates,
seabirds

Marine fauna use sound in a variety of functions, including social interactions, foraging, orientation, and
responding to predators. Underwater noise can affect marine fauna in three main ways:

+ Injury to hearing or other organs. Hearing loss may be temporary (temporary threshold shift (TTS))
or permanent (permanent threshold shift (PTS));

+ Disturbance leading to behavioural changes or displacement of fauna. The occurrence and
intensity of disturbance is highly variable and depends on a range of factors relating to the animal
and situation; and

+ Masking or interfering with other biologically important sounds (including vocal communication,
echolocation, signals and sounds produced by predators or prey).

The extent of the impacts of underwater noise on marine animals will depend upon the frequency range
and intensity of the noise produced, and the type of acoustic signal (i.e. continuous or impulsive).

6.1.2.1 Marine Mammals

Marine mammals that may occur within the operational area are provided in Section 3.2.4 and include
low-frequency (e.g. baleen whales), medium frequency (ondocetes e.g. orca and sperm whale) and
high frequency (e.g. dolphins) cetaceans. Of these species, the humpback whale is expected to be the
most frequently encountered particularly during annual migrations, given the overlap of the operational
area with the migration BIA. Other species are expected to traverse the operational area infrequently.
No foraging, resting or aggregating areas for any marine mammal is known to occur in the operational
area or predicted extent of potential impacts from noise emissions.

The potential impacts of anthropogenic noise on marine mammals have been the subject of
considerable research; reviews are provided by Richardson et al. (1995), Nowacek et al., (2007),
Southall et al., (2007, 2019), Weilgart (2007) and Wright et al., (2007).
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In marine mammals, the onset level and growth of TTS is frequency specific, and depends on the
temporal pattern, duty cycle, and the hearing test frequency of the fatiguing stimuli. Current data and
predictions show that marine mammal species differ in their hearing capabilities, in absolute hearing
sensitivity, as well as frequency band of hearing (Richardson et al. 1995; Wartzok and Ketten 1999;
Southall et al. 2007). To better reflect the auditory similarities between phylogenetically closely related
species, but also significant differences between species groups among the marine mammals, Southall
et al. (2007) assigned the extant marine mammal species to functional hearing groups based on their
hearing capabilities and sound production.

Exposure to intense impulsive noise may be more hazardous to hearing than continuous (non-
impulsive) noise. Impulsive sound sources include ROV sonar and SSS which are outside the auditory
range of baleen whales (humpback and pygmy blue whales) but within the mid-frequency cetacean
auditory range (orca, sperm whales and dolphins). The PTS and TTS thresholds (for impulsive and
continuous sources) are from NMFS (2018) which is the most current technical guidance for assessing
the effect of anthropogenic sound on marine mammal hearing. These thresholds are also adopted in
the more recent Southall et al. (2019) review. Southall et al (2019) also provide TTS and PTS thresholds
for Sirenians (dugong). These thresholds are summarised in Table 6-2 and Table 6-3 and have been
adopted for activities described in Section 2.

Behavioural reactions to acoustic exposure are generally more variable, context-dependent, and less
predictable than the effects of noise exposure on hearing or physiology. Hence, it is difficult to determine
thresholds for behavioural response in individual cetaceans as the way they respond often varies
(Nowacek et al. 2004, Gomez et al. 2016, and Southall et al. 2016) and is influenced by both biological
and environmental factors such as age, sex and the activity at the time. Observed disturbance
responses to anthropogenic sound in cetaceans include altered swimming direction; increased
swimming speed including pronounced ‘startle’ reactions; changes to surfacing, breathing and diving
patterns; avoidance of the sound source area and other behavioural changes (NRC, 2003). The
behavioural disturbance threshold criteria applied is from NMFS (2013) which is the current interim U.S.
National Marine Fisheries Service (NMFS) criterion (NMFS 2013) for marine mammals and which
summates the most recent scientific literature on the impacts of sound on marine mammal hearing so
considered the most relevant to this activity.

Underwater noise produced by NV Operations and associated vessel operations may interfere with the
ability of marine animals to detect natural sounds. This effect is termed auditory masking and has the
potential to interfere with animals’ communication and socialisation, the detection of predators and prey,
and navigation and orientation. There is little information available regarding call masking in whales
(Richardson et al., 1995), although it has been suggested that an observed lengthening of calls in
response to low-frequency noise in humpback whales and orcas may be a response to auditory masking
(Fristrup et al., 2003; Foote et al., 2004).

Reactions of whales to circling aircraft (fixed wing or helicopter) are sometimes conspicuous if the
aircraft is below an altitude of 300 m, uncommon at 460 m and generally undetectable at 600 m (NMFS,
2001). Baleen whales sometimes dive or turn away during overflights, but sensitivity seems to vary
depending on the activity of the animals. The effects on whales seem transient, and occasional
overflights probably have no long-term consequences on cetaceans (NMFS, 2001). Observations by
Richardson and Malme (1993) indicate that, for bowhead whales, most individuals are unlikely to react
significantly to occasional single helicopter passes by low-flying helicopters ferrying personnel and
equipment to offshore operations at altitudes above 150 m. Leatherwood et al. (1982) observed that
minke whales responded to helicopters at an altitude of 230 m by changing course or slowly diving.
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Table 6-2: Continuous Noise: Acoustic effects of continuous noise on marine mammals:
Unweighted SPL and SEL:4n thresholds

NMFS (2014) NMFS (2018)
. U e TTS onset thresholds
Behaviour thresholds ived | I
Hearing Group (received level) el el
SPL We'g'(‘zg‘; hs_E"z‘"‘ Weighted SELzen
. s ’ o 2,
(Lp; dB re 1 yPa) dB re 1 pPa?s) (LE,24n; dB re 1 pPa*-s)
LF cetaceans 199 179
120
MF cetaceans 198 178

Table 6-3: Impulsive Noise: unweighted SPL, SEL24n, and PK thresholds for acoustic effects on
marine mammals

NMFS NMFS (2018)
(2014)
. PTS onset thresholds TTS onset thresholds
Behaviour ) .
Hearing Group (received level) (received level)
SPL Weighted PK Weighted PK
(Lp; SEL24n (Lpk; SEL24n (Lpk;
dB re 1 yPa (LE,24n; dBre 1 pP (LE,24n; dBre 1 yPa
dB re 1 yPa?-s) dB re 1 yPa?-s)
Low-frequency 183 219 168 213
cetaceans 160

Mid-frequency

185 230 170 224
cetaceans

Impacts to marine mammals are not considered significant because:

+ Impulsive noise sources are restricted to ROV mounted sonar, MBES and SSS, which emit pulses
outside the auditory frequency range of baleen whales such as humpback whales, the most
common species in the operational area;

+  For other marine mammal species, such as mid-frequency cetaceans and sirenians, ROV sonar
and SSS impulses are only expected to exceed PTS and TTS thresholds close to the source. Due
to the lack of aggregating areas for these species, individuals are expected to be transitory only,
displaying behavioural responses, and moving away from the source, before TTS and PTS
thresholds are exceeded;

+  Given the transitory presence of these species, and the low frequency and duration of IMMR
activities, behavioural impacts to mid-frequency cetaceans and sirenians (dugongs) are expected
to be temporary and at the individual level only;

+  Non-impulsive noise emission from subsea infrastructure are below behavioural, PTS and TTS
thresholds for all cetacean functional groups and sirenians;

+  Noise modelling demonstrated that noise emissions from the FPSO and vessels may exceed non-
impulsive TTS thresholds for cetaceans and sirenians (dugongs) within approximately 1 km of the
FPSO. However, these thresholds are measures as cumulative exposure of 24 hours and given
the lack of aggregating areas in the operational area or EMBA, it is not considered likely that
individuals will be within the threshold range for the time period required for TTS to occur;

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields) Page 210 of 522



TV-00-RI-00003.01 Santos

+  Marine mammals may show behavioural responses to continuous noise emissions from the FPSO,
however, this is expected to be localised (approximately 1 km) avoidance of the FPSO. This
represents a small proportion of the overall BIA width, and is unlikely to present a barrier to
movement or disrupt migratory pathways or behaviour;

+ Vessel noise is expected to be below the non-impulsive (continuous) thresholds for behavioural
impacts, PTS and TTS given the typical size vessels used during the NV Operations and the slow
vessel speeds within the operational area;

+  Helicopter noise will be intermittent during NV Operations, and below the thresholds for PTS and
TTS. Behavioural responses may be elicited and have been noted previously;

+ Reactions of cetaceans to circling aircraft (fixed wing or helicopter) are sometimes conspicuous if
the aircraft is below an altitude of 300 m, uncommon at 460 m and generally undetectable at 600 m
(NMFS, 2001);

+ Baleen whales sometimes dive or turn away during over-flights, but sensitivity seems to vary
depending on the activity of the animals. The effects on cetaceans seem transient, and occasional
over-flights probably have no long-term consequences on cetaceans;

+  Observations by Richardson and Malme (1993) indicate that, for bowhead whales, most individuals
are unlikely to react significantly to occasional single-pass low-flying helicopters transporting
personnel and equipment at altitudes above 150 m; and

+ Leatherwood et al. (1982) observed that minke whales responded to helicopters at an altitude of
230 m by changing course or slowly diving.

6.1.2.2 Marine Reptiles

Five species of marine turtle may occur in the operational area; flatback, green, loggerhead, hawksbill
and leatherback turtles. The operational area is 7 km from an internesting habitat critical to the survival
of flatback turtles, which is also designated a BIA. Presence of internesting flatback turtles are unlikely,
given the water depths of the area compared to measured water depths of tagged internesting turtles.
Internesting habitat for the loggerhead and green turtle which are also designated a BIA, are
approximately 20 km from the operational area. Transitory individuals may pass through the area.

Turtles have been shown to respond to low frequency sound, with indications that they have the highest
hearing sensitivity in the frequency range 100-700 Hz (Bartol and Musick, 2003). Caged green and
loggerhead sea turtles increased their swimming activity in response to an approaching airgun when
the received SPL was above 166 dB re 1 uPa, and they behaved erratically when the received SPL
was approximately 175 dB re 1 yPa (McCauley et al. 2000). Though mortality or potential mortality
impacts to turtles from seismic noise exposure has not been reported, Popper et al. (2014) provides
exposure guidelines of >207 dB PK or >210 dB SEL for impulsive sounds. Thresholds for non-impulsive
(continuous) noise emissions have not been identified for marine turtles, however, playback study of
diamondback terrapins (Malaclemys terrapin terrapin) using boat noise, some animals were observed
to increase or decrease swimming speed while others did not alter their behaviour at all (Lester et al.,
2013). Popper et al. (2014) identified mortality or permanent injury as being low risk to marine turtles,
and TTS is moderate close to the source only.

Based on the limited data regarding noise levels that illicit a behavioral response in turtles, the lower
level of 166 dB re 1 pyPa level drawn from NSF (2011) is typically applied, both in Australia and by
NMFS, as the threshold level at which behavioural disturbance could occur.

Turtles may be temporarily disturbed by helicopter noise if they breach the sea surface within close
proximity of the FPSO when the flight height is low. At most this will be a behavioural response such a
change in diving behaviour.

Impacts to marine turtles are not considered significant based on the following:
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+  Noise emissions from the FPSO are expected to have reduced to background levels within 5.5 km.
The operational area 7 km from a internesting habitat critical to the survival of flatback turtles,
which is also designated a BIA. Considering the water depths of the operational area compared to
observed water depths of internesting flatback turtles, impacts to flatback turtles are not expected
at the individual or population level;

+  The next closest important marine turtle habitats are the loggerhead and green turtle internesting
BlAs where noise levels are expected to have reduced to background levels;

+  Impulsive noise sources are restricted to ROV mounted sonar, MBES and SSS, which emit pulses
outside the frequency range with highest hearing sensitivity for marine turtles;

+  Following guidelines outlined in Popper et al. (2014), marine turtles are at low risk of mortality or
permanent injury due to continuous noise sources, such as vessels, subsea infrastructure or the
FPSO, even near the source;

+ There is a moderate risk of TTS to marine turtles if they are exposed near the source, however,
individuals are expected to show display behavioural response to the source, moving away and
outside the range at which TTS could occur;

+  Although behavioural responses are expected to occur near the sources, these will be limited to
avoidance or temporary change in swimming behaviour; and

+  The operational area and immediate surrounds do not represent important habitat for any marine
turtle species and therefore displacement from the area, due to avoidance by individuals, is not
expected to effect individual fitness or viability of the overall population.

6.1.2.3 Fish, Sharks and Rays

All fish species can detect noise sources, although hearing ranges and sensitivities vary substantially
between species (Dale et al., 2015). Sensitivity to sound pressure seems to be functionally correlated
in fishes to the presence and absence of gas-filled chambers in the sound transduction system. These
enable fishes to detect sound pressure and extend their hearing abilities to lower sound levels and
higher frequencies (Ladich and Popper, 2004; Braun and Grande, 2008). Based on their morphology,
Popper et al. (2014) classified fishes into three animal groups comprising:

+  Fishes with swim bladders whose hearing does not involve the swim bladder or other gas volumes;

+  Fishes whose hearing does involve a swim bladder or other gas volume; and
+  Fishes without a swim bladder that can sink and settle on the substrate when inactive.

Thresholds for PTS and recoverable injury are between 207 dB PK and 213 dB PK (depending on the
presence or absence of a swim bladder), and the threshold for TTS is 186 dB SEL.um (Popper et al.,
2014). Given there is no exposure criteria for sharks and rays, the same criteria are adopted, though
typically sharks and rays do not possess a swim bladder.

Individual demersal fish may be impacted in the vicinity of the activity and tuna and billfish and other
mobile pelagic species may transverse the operational area. However, the operational area is not
known to be an important spawning or aggregation habitat for commercially caught targeted species.
Therefore, no impacts to fish stocks are expected.

The criteria defined in Popper et al. (2014) for continuous (Table 6-4) and impulsive (Table 6-5) noise
sources has been adopted.

Table 6-4: Continuous noise: Criteria for noise exposure for fish, adapted from Popper et al.
(2014)
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Potential Mortality and Impairment
Marine Fauna Potential Recoverable Behaviour
Receptor mortal injury injury
Fish: (N) Low (N) Low (N) (N) High (N)
No swim bladder (1) Low (1) Low Moderate (1) High Moderate
(particle motion (1) Low (I) Moderate
detection) (F) Low (F) Low (F)
(F) Low Moderate | (F) Low
Fish: (N) Low (N) Low (N) (N) High (N)
Sc\;\{iminvol?/leagdier: (1) Low (1) Low Moderate (1) High Moderate
hearing (particle (F) Low (F) Low (I) Low (F) (I) Moderate
motion (F) Low Moderate | (F) Low
detection)
Fish: (N) Low 170 dB SPL for | 158 dB SPL | (N) High (N) High
Swim bladder (|) Low 48 h for 12 h (l) ngh (l) Moderate
involved in )
hearing (F) Low (F) High (F) Low
(primarily
pressure
detection)
Fish eggs and | (N) Low (N) Low (N) Low (N) High (N)
fish larvae (1) Low (1) Low (1) Low (1) Moderate
(F) Low (F) Low (F) Low Moderate | (I) Moderate
(F) Low (F) Low

Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative
terms as near (N) — tens of meters, intermediate (l) - hundreds of meters, and far (F) — thousands of meters.

Table 6-5: Impulsive noise: Criteria for noise exposure for fish, adapted from Popper et al.

(2014)
Potential Mortality and Impairment
Marine Fauna Potential Recoverable . Behaviour

Receptor mortal injury injury TTS Masking
Fish: > 219 dB SEL2sn | > 216 dB SEL24an | >> 186 dB (N) Low (N) High
No syvim bIadc;ler or or SEL24n (|) Low (|) Moderate
(particle  motion | > 213 dB PK >213dB PK
detection) (F) Low (F) Low
Fish: 210 dB SELaan 203 dB SEL24n >> 186 dB (N) Low (N) High
SWifT'! bladder or or SEL2an (|) Low (|) Moderate
not involved in | >207 dB PK > 207 dB PK
hearing (particle (F) Low (F) Low
motion
detection)
Fish: 207 dB SELaan 203 dB SEL24n 186 dB SEL | (N) Low (N) High
_Swim bladd_er or or 24h (1) Low (1) High
involved in | >207 dB PK > 207 dB PK
hearing (F) (F)
(primarily Moderate | Moderate
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pressure
detection)
Fish eggs and | > 210 dB SEL24n | (N) Moderate (N) (N) Low (N)
fish larvae or (1) Low Moderate (1) Low Moderate
> 207.dB PK (F) Low (1) Low (FyLow | (I)Low
(F) Low (F) Low

Note: Relative risk (high, moderate, low) is given for animals at three distances from the source defined in relative
terms as near (N) — tens of meters, intermediate (I) - hundreds of meters, and far (F) — thousands of meters.

6.1.2.4 Seabirds

Plunge diving seabirds could be exposed to underwater noise emissions, however, no evidence to date
has found evidence of injury due to exposure to underwater noise emissions. At most, seabird
distribution may be changed indirectly through localised change in prey (fish) distribution.

Due to the distance of the FPSO location from any seabird nesting colonies (the closest area being the
Muiron Islands, 40 km away), the potential for airborne noise from production activities or helicopter
flights to cause disturbance to seabirds is extremely low.

6.1.2.5 Epifauna and Infauna

Seabed surveys at the Coniston/Novara and Van Gogh fields revealed a flat soft sediment habitat
comprising sand, silt and mud with a sparse epibenthic fauna (Section 3.2.2; RPS, 2011a, Apache,
2009). The survey of the Coniston/Novara field found an infaunal community dominated by polychaetes
and crustaceans and epifuana including anemones, sea stars, soft corals, crabs, shrimp and sea
urchins. No unique communities or communities of particular regional significance were identified
(Section 3.2.2; RPS, 2011a).

Although previous studies observed little effect of impulsive noise on invertebrate behaviour and
population (as inferred from commercial catch rates), Day et al (2016) found evidence of behavioural
responses and sub-lethal effects from repeated exposure to impulsive noise. Therefore, it is possible
that a small number of individuals may present similar effects

Few marine invertebrates have sensory organs that can perceive sound pressure, but decopod
crustaceans, have organs or elaborate arrays of tactile ‘hairs’, called mechanoreceptors, that are
sensitive to hydroacoustic disturbances (McCauley, 1994). Close to an impulsive noise source, the
mechanosensory system of many benthic crustaceans will perceive the ‘sound’ of compressed air
pulses. However, for most species such stimulation would only occur within the near-field or closer,
perhaps within distances of several metres from the source (McCauley, 1994).

Impacts to epifauna and infauna are considered to be insignificant at the population level since:

+  Although impacts of impulsive noise emissions to epifauna reported by Day et al., (2016) this study
employed a multiple exposure method which is not a true comparison to the impulsive acoustic
emissions of the IMMR ROV surveys;

+  ltis possible that individuals will elicit a behavioural response during IMMR ROV survey, though in
the absence of repeated exposure, and given the lack of unique or regionally significant
communities, is unlikely to lead to population level effects; and

+  Impacts from continuous noise sources (e.g. subsea infrastructure) are not expected.
6.1.2.6 Plankton

No significant areas of upwelling are known to occur in the operational area. The Canyons linking the
Cuvier Abyssal Plain and the Cape Range Peninsula KEF is located approximately 6 km from the
operational area and is the closest feature that is believed to be associated with upwelling. Seasonal
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peaks in zooplankton are associated with mass spawning of coral within the Ningaloo WHA (Section
3.2.3) 30 km from the operational area.

Impacts to zooplankton populations and broader ecosystem functioning are not expected since:

+  Lethal or sub-lethal impacts are expected to occur within close proximity of the ROV mounted
sonar, MBES and SSS only;

+ IMMR ROV surveys are of low frequency and short duration; and

+ Ocean currents and mixing of the water column are expected to facilitate rapid recovery and
repopulation of zooplankton in the operational area.

6.1.2.7 Areas of Ecological Significance

The Continental Slope Demersal Fish Communities KEF and humpback whale BIA are the only
designated areas of ecological significance (e.g. marine parks, KEFS, BIAs) that could experience
elevated noise levels due to the activities. The potential impacts are discussed above. The Ningaloo
WHA is 30 km from the operational area and noise at threshold will not reach this distance and the
activities will not impact the values of the WHA. For all other protected areas described in Section 3.2.4,
noise levels are expected to have reduced to background levels and noise impacts to values and
sensitivities are not expected.

6.1.3 Environmental Performance and Control Measures

The Environmental Performance Outcome (EPO) relating to this event is:

+  No injury or mortality to EPBC Act and WA Biodiversity Conservation Act 2016 listed fauna during
operational activities [EPO-NV-01].

The control measures considered for this activity are shown in Table 6-6. EPS and measurement
criteria for the adopted controls are presented in Table 8-2.

Table 6-6: Control Measures Evaluation for Noise Emissions

Control
Measure Ref.
No.

Potential
Cost/lssues

Environmental
Benefit

Control

Evaluation
Measure

Standard Controls

N/A

Elimination or
reduction on
number of

marine fauna
from vessels and
helicopters
because if they
are sighted, then
vessels can slow
down, or move
away.

May reduce the
amount of noise
emissions from
vessels. Although

NV-CM-01 Procedure for | Reduces risk of Operational costs to Adopted —
interacting physical and adhere to marine Benefits in
with marine behavioural fauna interaction reducing impacts to
fauna impacts to restrictions, such as marine fauna

vessel speed and
direction.

Additional Control Measures ‘

Elimination of vessels
from the field would
not achieve the
Santos WA legal

outweigh the costs
incurred by Santos
WA. control
measure ensures
compliance with
Part 8 of the EPBC
Regulations.

Rejected — Cost
disproportionate to
increase in

Santos Ltd | Ningaloo Vision Operations Environment Plan WA-35 — L (Van Gogh/Coniston/Novara Fields)

Page 215 of 522



TV-00-RI-00003.01

Santos

size of acoustic requirements for environmental
vessels disturbances to petroleum production, | benefit.

marine fauna due | or work-plan

to vessel objectives for oil and

activities are gas production and

expe.c?ed to be may compromise

Esgmlgé?lgfa:/se;hs?al safety standards to

activities required other marine users.

are minimal.

N/A Dedicated Improved ability Additional cost of Rejected — Cost
Marine Fauna | to spot and contracting several disproportionate to
Observer identify marine specialist MFO increase in
(MFO) on fauna at risk of environmental
vessels impact from benefit since the

noise (that may fauna that could be

cause harm). detected by MFOs
(cetaceans, turtles,
whale sharks) are
not expected to be
impacted by the
IMMR activities due
to either noise
emissions being
largely inaudible to
species (e.g.
baleen whales,
turtles, whale
sharks), or the
unlikely occurrence
of individuals within
the operational
area (e.g.
ondocetes)

N/A Additional The distance at Additional cost to Rejected — Noise
site-specific which fauna contract consultantto | emissions of the
acoustic could experience | develop a model and | FPSO have been
modelling behavioural produce predicted previously

impacts can be noise outputs modelled
predicted and (WorleyParsons,
compared to 2001). FPSO
literary .
publications. operations have
Additional not changed
management significantly to

controls can then
be included if
required to
support an
ALARP
justification and
reduce potential
impacts to
marine fauna.

suggest noise
emissions will
differ. The cost
associated with
additional site-
specific modelling,
(FPSO or other
sources) outweighs
any environmental
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benefit, and no
further controls can
be implemented to
reduce FPSO,
vessel or IMMR
survey noise other
than not
undertaking the
activity.

N/A Noise Impacts are No additional cost to Rejected — The
management | predicted to be Santos WA other than | activity does not
plan minor (e.g. negligible personnel occurin a

potential costs of preparing humpback whale
ﬁmg?rary and and reviewing the resting, foraging or
. management plan. calving areas.
behavioural Although noise
changes) levels may result in
therefore, a y )
management low Ieyel change in
plan, and behaviour of
associated migrating
management individuals, noise
controls, will emissions are not
have little or no expected to pose a
benefit in terms barrier to migration.
of outcomes i.e. The cost
reducing impacts associated with the
further. development of a
management plan
outweighs the little
or no benefit for a
short duration
activity which has a
minor impact (e.qg.
potential temporary
and minor
behavioural
changes).

N/A Use of PAM Improve Costs of PAM Rejected - Cost

during IMMR | detection of operators. disproportionate to

some sensitive
receptors.

Operational costs of
shutdowns potentially
prolonging the IMMR
activity.

increase in
environmental
benefit given the
low-level
behavioural
response expected.
Limited ability of
PAM to detect
baleen whales
would provide little
benefit to the
species expected
to be present.
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N/A Verification of | Allow Costs of deploying Rejected — Noise
noise levels implementation noise monitoring levels of the FPSO
of adaptive equipment and have been
management processing of data. previously verified
controls should (WorleyParsons,
impact be greater 2001). FPSO
than expected. operations have
not changed
significantly to
suggest noise
emissions will
differ. Cost
disproportionate to
increase in
environmental
benefit given the
low-level
behavioural
response expected.
N/A Manage the Reduce risk of Delaying IMMR Rejected — Given
timing of impacts from activities may pose a | the minimal risk of
IMMR noise emissions | significant risk to impacts to
activities to during human health and threatened species
avoid environmentally | gatety, and to the (e.g. whales, whale
sensitive sen_smve perl_ods environment, if sharks and turtles)
: for listed marine o . .
periods at the f activities are required | occurring, the
. auna (e.g. whale . . N
location (e.g. migrations). to maintain integrity of | potential risks
turtle the FPSO and associated with
internesting associated delaying IMMR
period; whale infrastructure. activities is deemed
and whale grossly
shark disproportionate to
migrations). low environmental
benefits.

6.1.4 Environmental Impact Assessment

Receptor

Consequence Level
Noise emissions

Threatened /
migratory/  local
fauna

Negligible —Noise generated from the NV FPSO and associated infrastructure,
vessels, helicopters and associated activities may result in short term
physiological or behavioural impacts to marine fauna, especially to cetacean
species that use sound for navigation and communication. Sensitive receptors
that may be impacted include fish and sharks, cetaceans and turtles.

Marine fauna potentially affected by acoustic noise are expected to exhibit
temporary avoidance of the noise source. Avoidance behaviour is likely to be
localised within the area of the activity (due to small spatial extent of elevated
noise). Short term physiological or behavioural impacts occur to these fauna.

The operational area overlaps the humpback whale migration BIA. Due to
behavioural responses to noise within the operational area, humpback whales
may be displaced from a small proportion of the BIA. However, the area of
overall represents a small proportion of the BIA width, which is unlikely to
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present a barrier to movement or disrupt migratory pathways or behaviour. The
main migration path during the northward migration (July to October) of the
humpback whale is centred along the 200 m bathymetric contour (Jenner et al.,
2001), which is unlikely to intercept the operational area where the noise
emissions occur. In addition a pygmy blue whale BIA for distribution overlaps
the operational area.

In the Recovery Plan for Marine Turtles in Australia (DoEE, 2017) noise
interference to marine turtles is separated depending on whether the exposure
is short (acute) or long-term (chronic), with activities such as pile driving,
seismic activity and some forms of dredging generating acute noise, and
sources of chronic noise identified as including shipping channels and the
operation of some oil and gas infrastructure. The operational area 7 km from
an internesting habitat critical to the survival of flatback turtles, which is also
designated a BIA, the water depths of the operational area compared to
observed water depths of internesting flatback turtles, impacts to flatback
turtles are not expected at the individual or population level. Transient
individuals may exhibit behavioural responses, such as short term localised
avoidance, around the NV FPSO.

It is possible that whale sharks could pass through the operational area.
However, the operational area does not overlap the BIA, and noise levels within
the BIA are not expected to be greater than background levels.

Seabirds are also unlikely to be directly affected by noise generated during the
NV Operations. Due to the distance of the operational area from any seabird
nesting colonies (the closest area being the Muiron Islands, 40 km away), the
potential for airborne noise from production activities to cause disturbance to
seabirds is Negligible.

Physical Negligible —The operational area overlaps the Continental Slope Demersal Fish
environment/ Communities KEF, although habitat surveys of the Coniston/Novara fields
habitat revealed a flat soft sediment habitat comprising sand, silt and mud, and

therefore fish abundance is expected to be low. It is possible that impacts to
individual fish species may occur, however, the number and duration of
surveys, and the expected low abundance of such species, suggests that this
would be limited to short term behavioural impacts to a small number of
individuals which would unlikely result in population level effects.

Threatened Not applicable — No threatened ecological communities identified in the area
ecological over which noise emissions are expected.
communities

Protected areas Not applicable — Noise levels are not expected to be greater than background
levels within any protected area.

Socio-economic Negligible effects — Potential impacts to fishery resources (demersal fish
receptors species) are unlikely to result in changes in distribution and abundance of fish
species outside the outside the operational area. Therefore, noise is not
expected to cause an impact to socio-economic receptors.

Overall worst-case

consequence level A — Negligible

6.1.5 Demonstration of ALARP

Elimination of vessels from the field would not achieve the Santos WA legal requirements for petroleum
production, or work-plan objectives for oil and gas production and may compromise safety standards to
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other marine users. Therefore, the elimination of vessels and vessel activities is not considered to be a
practicable alternative on this basis.

Reducing the frequency or size of vessels is possible but would introduce disproportionate operational
and safety risks; for example, the vessel is required to be of sufficient size and power to be able to
efficiently and timely supply the necessities/services to maintain effective operation of the FPSO and to
provide support in an emergency, e.g. man over board or fire incidents. Similarly, reducing or removing
vessel and helicopter activities, particularly during known migration periods of marine fauna, is not a
viable option as these activities are necessary for the year round safe and efficient operation of the
facility.

Acoustic disturbances to marine fauna due to vessel activities are expected to be negligible as the
number of vessel activities required are minimal. The continued presence of various whale species in
areas such as the Exmouth Basin, trafficked by commercial shipping indicates tolerance and/or
habituation to ship noise within which vessel traffic would be an intermittent addition.

The sound levels generated during IMMR activities are medium to high frequency and decay rapidly
with distance travelled from the source. As these activities are not within the same scale of risk that is
presented by seismic activities, which operate between 10 - 300 Hz, at high intensity (215-250 dB), and
have been detected over 100 km away (Swan et al., 1994), Santos WA do not consider that the EPBC
Act Policy 2.1 (2008) Part A controls (intended for use with high risk activities) are appropriate for the
scale of risk described in this EP. Furthermore, IMMR occurs on an as needs basis, and delaying may
lead to unacceptable risks to human health and safety, and to the environment, if activities are required
to maintain integrity of the FPSO and associated infrastructure. Therefore, scheduling of such activities
outside seasonal sensitive periods for marine fauna (e.g. humpback whale migration, flatback turtle
internesting) is not practicable.

Marine fauna affected in varying degrees, by acoustic noise (i.e. cetaceans, turtles, sharks and fish)
are expected to avoid the source of noise. This avoidance is likely to be from a small area (due to small
spatial extent of required activities) and be temporary, i.e. for the duration of the vessel activity only.

The vessels are also expected to produce similar noise emissions to other marine vessels that frequent
or transit through the vicinity of the operational area (i.e. oil and gas industry vessels). All vessels will
adhere to the EPBC Regulations (Part 8) which are incorporated into procedures for interacting with
marine fauna to ensure that actions are undertaken to avoid cetaceans (also whale sharks) within 100
m of a vessel, and all crew members will be inducted into these requirements. It is further expected that
the vessel will typically emit enough noise for sensitive marine fauna to exhibit avoidance behaviour
away from the activity to avoid physical impact.

Any behavioural impact caused by helicopter or vessel noise is likely to be localised and temporary,
with marine species expected to resume normal behavioural patterns in the open oceanic waters of the
operational area in a short timeframe.

Maintenance and inspection of equipment is undertaken as standard and discussed in Section 2.13.
Though maintenance activities are not conducted specifically to reduce noise, well maintained
equipment will have less potential noise impact.

The assessed residual consequence for this impact is negligible and cannot be reduced further.
Additional control measures were considered (as detailed in Section 6.1.3) but rejected since the
associated cost / effort was grossly disproportionate to any benefit. It is considered therefore that the
impact is ALARP.

6.1.6 Acceptability Evaluation

Is the consequence ranked as A or B? Yes — Maximum consequence from noise emissions is
A (Negligible).
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Is further information required in the No — Potential impacts and risks are well understood

consequence assessment? through the information available.

Are risks and impacts consistent with the Yes — Activity evaluated in accordance with Santos
principles of ecologically sustainable WA’s Environmental Hazard Identification and
development (ESD)? Assessment Procedure, which considers principles of

ecologically sustainable development.

Are risks and impacts consistent with Yes — Management consistent with:

relevant legislation, international + Recovery Plan for Marine Turtles in Australia

agreements and conventions, guidelines (2017),
and codes of practice (including species
recovery plans, threat abatement plans,
conservation advice and Australian marine (humpback whale) (DoE 2015),

park zoning objectives)? + Conservation Management Plan for the Blue
Whale, 2015-2025. Conservation Management
Plan for the Southern Right Whale 2011 — 2021

Activity in accordance with EPBC approval conditions
(EPBC 2007/3213). Condition 1 of the EPBC approval
conditions relates to measures to reduce noise.

+ Conservation Advice for Megaptera novaeangliae

Are risks and impacts consistent with the Yes — Aligns with the Santos WA Environmental

SENOERNANN S\l el BV EREREIQERES Management Policy.
Policy?

Are risks and impacts consistent with Yes — No concerns raised by stakeholders for this

stakeholder expectations? Event.

Are performance standards such that the Yes — see ALARP above.
impact or risk is considered to be ALARP?

The NV Operations will result in impacts due to noise; however, with consideration of scale of the
activities and elimination of the risk such as restrictions on vessel operations within proximity to

cetaceans (and whale sharks), the impact is assessed as negligible.

The NV Operations are consistent with the relevant actions described in the Recovery Plans and
Conservation Advice listed and no impacts to AMP values are expected. No stakeholder concerns have

been raised regarding the noise from the NV Operations.

Given the nature and scale of effects to the environment, the impacts of noise to the receiving

environment are ALARP and considered environmentally acceptable.
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6.2 Light Emissions
6.2.1 Description of Event

Minimum lighting levels are required for safety and navigational purposes by
personnel on board the NV FPSO and vessels. Lighting is used for safe illumination
of the NV FPSO work and accommodation areas and of other vessels during
bunkering, supply and offtake activities.

Light spill can be defined as any light emitted from an artificial light source which is
extraneous to that required to illuminate an object, surface or plane. Operational
lighting on the NV FPSO and vessels typically consists of bright white (sodium
vapour, halogen, fluorescent) lights. Other light sources on the NV FPSO consist of
the flare, which has a continuously lit pilot flare for safety purposes. The flare system
is provided on the NV FPSO for safe disposal of gaseous hydrocarbons. During
periods that flaring is required (See Section 2.7.4) the NV FPSO will have an
increase in light emissions. The light intensity produced by the flare during these
events is a more intense light than the pilot flare.

During IMMR activities, underwater lighting is generated over short periods of time
during ROV use. Light from ROVs will be localised to the vicinity of the ROV in water.

Extent Localised: 3—5 km from the light source during normal operations.

PIEH M Permanent: Ningaloo Vision FPSO lighting will be constant (required 24 hours a day)
for the field life except when the NV FPSO is detached from DTM and out of
operational area. Support vessel presence is approximately once every two weeks.
Project vessels are required less frequently, as per operational requirements.

6.2.2 Nature and Scale of Environmental Impacts

Potential receptors: Fish and sharks, marine turtles and seabirds

Artificial lighting has the potential to affect marine fauna that use visual cues for orientation, navigation,
or other purposes, resulting in behavioural responses which can alter foraging and breeding activity in
marine reptiles, seabirds, fish and dolphins. The species with greatest sensitivity to light are seabirds
and turtles.

Potential impacts to marine fauna from artificial lighting associated with the NV Operations are:
+  Disorientation, attraction or repulsion; and

+ Disruption to natural behavioural patterns and cycles.

These potential impacts are dependent on:

+  Density and wavelength of the light and the extent to which light spills into areas that are significant
for breeding and foraging;

+  Timing of overspill relative to breeding and foraging activity; and

+ Resilience of the fauna populations that are affected.

6.2.2.1 Fish

The response of fish to light emissions varies according to species and habitat. Experiments using light
traps have found that some fish and zooplankton species are attracted to light sources (Meekan et al.,
2001), with traps drawing catches from up to 90 m away (Milicich et al., 1992). Lindquist et al. (2005)
concluded from a study that artificial lighting associated with offshore oil and gas activities resulted in
an increased abundance of clupeids (herring and sardines) and engraulids (anchovies); these species
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are known to be highly photopositive. The artificial light serves to focus their marine plankton prey and
consequently leads to enhanced foraging success.

6.2.2.2 Marine Reptiles (Marine turtles and sea snakes)

Marine turtles and sea snakes are two groups of marine reptiles that can occur at the within the
operational area that can potentially be affected by artificial light sources. Due to the paucity of
information, the direct effect of artificial light on sea snakes is largely unknown. Sea snakes may
experience indirect effects such as changes in predator-prey relationships and disorientation, attraction
or repulsion may occur.

The flatback turtle is one of five marine turtles known to, or likely to, occur within the operational area
(loggerhead, green, leatherback, hawksbill, flatback turtles). The operational area is 7 km from a
internesting habitat critical to the survival of flatback turtles, which is also designated a BIA. Itis possible
that individual turtles may be encountered during NV Operations, however considering the water depths
of the operational area compared to observed water depths of internesting turtles large numbers of the
species are not expected.

The Recovery Plan for Marine Turtles in Australia: 2017-2027 (DoEE, 2017) highlights artificial light as
one of several threats to marine turtles. Specifically, the plan indicates that artificial light may reduce
the overall reproductive output of a stock, and therefore recovery of the species, by:

+  Inhibiting nesting by females;
+  Creating pools of light that attract swimming hatchlings and increase their risk of predation; and
+  Disrupting hatchling orientation and sea finding behavior.

This disruption can occur because hatchlings orient themselves to the lowest-elevation light horizon
and away from high silhouettes when moving from the nest to the sea. When the direction of the lowest-
elevation light horizon is not clear, hatchlings move towards the brightest, lowest horizon (Limpus &
Kamrowski, 2013).

Once in the ocean, hatchlings are thought to remain close to the surface, orient by wave fronts and
swim into deep offshore waters for several days to escape the more predator-filled shallow inshore
waters. During this period, light spill from coastal port infrastructure and ships may ‘entrap’ hatchling
swimming behaviour, reducing the success of their seaward dispersion and potentially increasing their
exposure to predation via silhouetting (Salmon et al., 1992).

Turtles are known to use a variety of cues for navigation when in the water. However, light is not thought
to be an important cue for adults, which may move through the offshore area around the NV FPSO.
Adult turtles migrating through the area may temporarily alter their normal behaviour if attracted to the
light spill from the NV FPSO.

Due to the NV FPSQO’s distance from the Ningaloo Coast (35 km) and Muiron Islands (40 km) and the
effect of the earth’s curvature, nesting turtles and turtle hatchlings on the beaches of the mainland or
islands will not see operational lighting from the NV FPSO. The WA Environmental Protection Authority
(EPA) conservatively estimates there is only a light influence on marine turtles if the light source is
within 1.5 km of the nesting beach (EPA, 2010). Light pollution reaching turtle nesting beaches is widely
considered detrimental owing to its ability to alter important nocturnal activities, including choice of
nesting sites and orientation/navigation to the sea by hatchlings (Witherington and Martin, 2003). The
most significant risk posed to marine turtles from artificial lighting is the potential disorientation of
hatchlings following their emergence from nests, although the behaviour of breeding adult turtles can
also be affected (Rich and Long core, 2006 in EPA 2010).

Light generated by flaring events may not affect hatchlings as much as other light sources. With the
most disruptive wavelengths to marine turtle hatchlings to be in the range of 300 to 500 nm. Spectral
analysis of flares on Thevenard Island on the North West Shelf (Pendoley, 2000) suggests that flare
light does not contain a high proportion of light wavelengths within this range.
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The Recovery Plan for Marine Turtles in Australia: 2017-2027 specifies the following priority actions for
the Pilbara genetic stock of flatback turtles in relation to artificial light:

+ manage artificial light from onshore and offshore sources to ensure biologically important
behaviours of nesting adults and emerging/dispersing hatchlings can continue.

The potential impacts of light emissions to turtles, including flatback turtles, from the NV Operations are
expected to be restricted to localised attraction and temporary disorientation to individual species
transiting the operational area, no long-term or residual impact is expected. There is an unlikely
presence of hatchlings within the operational area due to the distance from the nearest beaches. In
addition due to the NV FPSQO’s distance from the Ningaloo coast mainland (35 km) and Muiron Islands
(40 km) and the effect of the earth’s curvature, nesting turtles and turtle hatchlings on the beaches of
the mainland or islands will not see operational lighting or flare from the NV FPSO. It is considered that
the activity will not compromise the objectives as set out in the marine turtle recovery plan and impact
of lighting associated with the NV Operations to turtles is negligible.

6.2.2.3 Seabirds

Studies conducted between 1992 and 2002 in the North Sea confirmed that artificial light was the reason
that birds were attracted to and accumulated around illuminated offshore infrastructure (Marquenie et
al., 2008). Light from offshore platforms has been shown to attract migrating seabirds. It is broadly
accepted that seabirds do aggregate around offshore production facilities in above average numbers
(Verhejen, 1985; Weise et al., 2001). This is predominantly attributed to the observation that structures
in deeper water environments tend to aggregate marine life at all trophic levels, creating food sources
and shelter for seabirds (Surman, 2002). The light from operating production facilities and the flare may
also provide enhanced capability for seabirds to forage at night (BHP, 2005). Studies in the North Sea
indicate that migratory birds are attracted to lights on offshore platforms when travelling within a radius
of 3-5 km from the light source. Outside this area their migratory path will be unaffected (Marquenie et
al., 2008).

The operational area is located 35 km from the Ningaloo Coast and 40 km from the Muiron Islands,
both of which may provide seabird roosting or breeding habitat. Given these distances light emissions
from the NV Operations are unlikely to attract and/or affect the behaviour of large numbers of seabirds.
A small number of seabirds are expected to pass within the operational area whilst in transit, any
behavioural disturbances such as disorientation and attraction would be minor and temporary. To date
no increased seabird attraction to the NV FPSO has been observed.

6.2.2.4 Marine Mammal

There is no evidence to suggest that artificial light sources adversely affect the migratory, feeding or
breeding behaviours of marine mammals. Marine mammals predominantly utilise acoustic senses to
monitor their environment rather than visual sources (Simmonds et al., 2004), so light is not considered
to be a significant factor in marine mammal behaviour or survival.

Marine mammals that may occur within the operational area are provided in Section 3.2.4 and include
low-frequency (e.g. baleen whales), medium frequency (ondocetes e.g. orca and sperm whale) and
high frequency (e.g. dolphins) cetaceans. Of these species, the humpback whale is expected to be the
most frequently encountered particularly during annual migrations, given the overlap of the operational
area with the migration BIA. However, impact from light to this species is not anticipated.

6.2.3 Environmental Performance and Control Measures
The Environmental Performance Outcomes (EPO) relating to this event is:

+ Reduce impacts to marine fauna from lighting on the FPSO and support vessels through limiting
lighting to that required by safety and navigational lighting requirements. [EPO-NV-02].

During the evaluation of the potential impacts of light emissions as a result of the activity, it was
determined that no control measures were required as the inherent consequence of light emissions is
expected to be negligible and does not compromise any recovery plans, management plans or
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conservation advice in place for protected fauna. Control measures considered and rejected for this
activity regarding light emissions are described in Table 6-7.

Table 6-7: Control Measures Evaluation for Light Emissions

G Control Environmental Potential .
Measure M . Evaluation
Ref. No. easure Benefit Cost/Ilssues
Standard Controls
NV-CM-02 | Lighting will be | Light spill from Additional costs Accepted — Cost
used only as unnecessary associated with is considered
required for lighting reduced, implementing control. | acceptable for the
safe work even further benefit that may be
conditions and lowering likelihood realised from this
navigational of impacts to the control
purposes environment
NV-CM-03 | Premobilisation | Lighting is Additional costs Accepted — Cost
review and assessed to only associated with is considered
planning of provide necessary implementing control. | appropriate for the
lighting on lighting for safety benefit that may be
vessels is and navigation realised from this
undertaken during the IMR control.
prior to IMMR activity, Reducing
activities the potential for
commencing additional light
pollution to the
environment.

Additional Control Measures

N/A Limit or exclude | Reduce potential High cost in moving or | Rejected — Given
night-time for impacts on delaying schedule. the minimal risk of
IMMR and certain sensitive Would at least double | impacts to listed
vessel receptors from light | duration of activity marine species
operations. emissions during given only daylight (e.g. turtles)

hours of darkness operations could occurring due to
when light sources | occur; increase lighting, the
are more apparent impacts or potential financial and
and potential impacts in other areas | environmental
impacts are including increase in costs of extending
greatest. waste, air emissions, the activity
risk of vessel duration are not
collisions etc. The risk | considered
to all listed marine appropriate given
fauna cannot be the extended
reduced due to duration of the
variability in timing of | activity resulting in
environmentally potential impacts
sensitive periods and | from other
unpredictable activities (e.g.
presence of some discharges and
species. physical presence)
would be
increased.

N/A Review lighting | Reduce potential High cost for vessel. Rejected — Cost
to a type for impacts on Potential considered
(colour) on certain sensitive difficulties/delays in disproportionate
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vessels that has

receptors from light

sourcing vessels.

compared to the

less potential to | emissions. Potential incremental
impact. safety/operational environmental
risks from reduced benefit. The
colour definition. operational area is
approximately 35
km from the

nearest turtle
nesting beaches.

receptors from light
emissions.

N/A Do not flare Reduce potential Potential Rejected — Not
for impacts on safety/operational flaring would
certain sensitive risks impact the safety

and viability of NV
Operations

6.2.4 Environmental Impact Assessment

Receptor Consequence Level

Light Emissions
Threatened /

Negligible - Sensitive receptors that may be impacted by light emissions in the
same location for an extended period of time include fish at surface, marine
turtles and seabirds.

migratory/  local

fauna
Light emissions may be visible to turtles transiting or internesting in surrounding
areas, but unlikely to affect nesting or hatchling sea finding / dispersal activity.
Given that the operational area is located >35 km from the nearest coastline /
island, impacts to significant numbers of any species are unlikely. Impacts are
not expected on a population level or to impact on turtle habitat. Nesting turtles
and turtle hatchlings on the beaches of the mainland or islands will not see
operational lighting or flare from the NV FPSO.

It is possible that individual turtles may be encountered during NV Operations,
however considering the water depths of the operational area compared to
observed water depths of internesting turtles large numbers of the species are
not expected.

Cetaceans and marine mammals are not known to be significantly attrac